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Executive Summary 
 
Around the country and around the world, the use of ethanol is expanding as people look to reduce 
energy costs, improve air quality, diversify energy sources and lower greenhouse gas emissions to 
combat climate change. In addition to the use of traditional ethanol blends, like E10 (10% ethanol), 
there is rapidly increasing use of higher blends like E15 (15% ethanol). As these trends accelerate, there 
is a need to assess the existing infrastructure used to store and dispense liquid fuels. The Department of 
Energy’s National Renewable Energy Laboratory (NREL) published a comprehensive review of this issue 
in 2015. The study found: “it is often stated that tanks cannot be used to store E15, but this assumption 
is incorrect as the majority of installed tanks can store blends above E10.” 
 
The purpose of this document is to apply the work done by NREL and additional research to provide an 
estimate of the number of Iowa retail fueling stations which may have difficulty proving they will meet 
the EPA requirements of compatibility with E15 for their existing tanks, piping and dispensers if the 
proposed legislation, generally known as the Iowa Biofuel Standards, is enacted.  This proposed 
legislation will require that some retail fuel stations dispense fuel with a minimum of 15 percent ethanol 
(E15).  To meet the legal requirements for storage and dispensing of E15, each retail site must have, at 
minimum, one E15 compatible underground storage tank (UST) and one E15 compatible dispenser, as 
well as E15 compatible piping. 
 
The results of our analysis, summarized in the table below, are intended to provide general guidance to 
policy makers and regulators regarding the number of retail sites which have UST systems compatible 
for use with E15. Our analysis did not seek to make site specific determinations.  Individual stations will 
need to prove compatibility based on records and site inspections.  Because only one E15 tank will be 
required per retail site, sites with more than one tank were assessed based on the tank that could most 
readily be shown to be compatible with E15. 
 
This is not an assessment of fitness for use.  Roughly one third of all tanks storing gasoline or 
ethanol/gasoline blends at retail sites in Iowa are more than thirty years old, as is the associated piping 
which is usually installed/replaced at the same time as a tank.  As thirty-year warranties on this type of 
equipment are common, they are likely beyond any warranty coverage.  Concerns due to the age of a 
UST system would apply regardless of whether the system is being used to store gasoline or 
ethanol/gasoline blends.  An on-site professional assessment can provide further information on tank 
and pipe conditions. 
 
The basis for this estimate of legal compatibility were the records maintained in the Iowa  
Department of Natural Resources (DNR) Underground Storage Tank Database, including the date of 
installation of each tank, materials of construction, and brand names.  The date of installation of the 
piping was assumed to be the same as that of the associated tank.   
 
The available scientific evidence suggests there is little, if any, discernible difference between E10 and 
E15 impact on materials.  However, this document is not an assessment of scientifically determined 
compatibility; it is an estimate of the number of sites that can readily prove compatibility to the EPA 
regulatory standard.   
 
According to the EPA, compatibility is determined by:   
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 certification or listing of the equipment or component by a nationally recognized, independent 
testing laboratory (such as UL) for use with the regulated substance stored; 

 a written statement from the manufacturer affirming the equipment or component is 
compatible with the regulated substance stored, or 

 another option determined by EPA to be no less protective of human health and the 
environment. 

 
Under this framework and an associated ruling by the Iowa Fire Marshal, all dispensers in Iowa currently 
in E10 use are considered compatible with E15.  Since virtually every retail fueling station already 
dispenses E10, our estimate assumes no dispensers will need to be replaced as a matter of regulatory 
compliance.   Additionally, there are a handful of small, fairly inexpensive components, (for example, 
sumps, pumps, and level sensors) that will need to be certified E15 compatible.   These components, 
which can be replaced for minimal cost without tearing up concrete and/or shutting down the retail 
location, are not the focus of this UST study. 
 
The following table summarizes our estimate of the number of retail sites in Iowa that: 

 may have difficulty proving E15 compatibility (366 retail sites shaded red),  
 may or may not prove E15 compatibility after a site inspection and/or records search which 

determines tank brand name, materials of construction and/or date of installation (683 retail 
sites shaded yellow), and 

 can expect to have little trouble proving E15 compatibility based on the records in the DNR 
database (1181 retail sites shaded green). 
 

Date of Installation 

No 
Install 
Date 

or pre 
1950 

1950-1989 1990-
2005 2006+ 

Tank Material of 
Construction 

1950-
1979 

1980-
1989 

Steel   19 71 297 159 3 

FRP 

All Other 

0 142 

319 

14 
Containment 
Solutions  10 

Owens-
Corning 0 

Composite (steel with 
FRP) 3 127 76 21 

Double Wall Steel 0 1 10 34 0 

Double Wall FRP 2 1 154 382 

Double Wall Composite 0 0 281 92 

Steel with Polyethylene 0 0 4 5 
Materials of Construction 

Not Given 0 0 0 3 
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Introduction 
 
Around the country and around the world, the use of ethanol is expanding as people look to reduce 
energy costs, improve air quality, diversify energy sources and lower greenhouse gas emissions to 
combat climate change. In addition to the use of traditional ethanol blends, like E10 (10% ethanol), 
there is rapidly increasing use of higher blends like E15 (15% ethanol). As these trends accelerate, there 
is a need to assess the existing infrastructure used to store and dispense liquid fuels. The Department of 
Energy’s National Renewable Energy Laboratory (NREL) published a comprehensive review of this issue 
in 2015. The study found: “it is often stated that tanks cannot be used to store E15, but this assumption 
is incorrect as the majority of installed tanks can store blends above E10.”1 
 
The purpose of this document is to apply the work done by NREL and additional research to provide an 
estimate of the number of Iowa retail fueling stations that have tanks, piping or dispensers which may 
have difficulty proving they are compatible with the requirements of the proposed Iowa Biofuel 
Standards legislation that will set a minimum standard for most retail fuel of 10 percent ethanol (E10), 
and in later years 15 percent ethanol (E15).  Although the legislation is not finalized, it is expected that 
E0 and E10 with a minimum octane rating of 91 will continue to be sold for use in small and off-road 
engines, and older vehicles. Some retail locations may be exempted from the E15 Standard based on 
criteria not yet finalized at the writing of this report. 
 
In separate appropriations legislation, also not yet finalized at the writing of this report,  the Iowa 
legislature is proposing to more than triple historic funding for the state’s Renewable Fuels 
Infrastructure Program (RFIP) that provides cost-share grants for retailer installed E15, E85, or biodiesel 
compatible infrastructure. With annual funding proposed at $10 million or more, at least 200 retailers 
could receive RFIP grants each year. 
 
In Iowa, the Department of Agriculture and Land Stewardship (IDALS) regulates fuel quality and, under 
its “weights and measures” authority assures that pumps are accurately dispensing the proper amount 
of fuel. However, regulating equipment compatibility falls to both the Department of Natural Resources 
(DNR) and the Office of the Fire Marshal. Generally speaking, the DNR regulates below ground 
equipment like tanks and piping up to the dispenser shear valve. From there up, the Fire Marshal has 
jurisdiction including fuel dispensers and above ground tanks. 
 
Although testing2 has shown that virtually any material compatible with E10 will also be compatible with 
E15, individual retail sites must prove compatibility with E15 to comply with state and federal 
regulations.  The State of Iowa Department of Natural Resources (DNR) maintains a database of 
underground storage tanks, and for newer sites, the dispensers associated with those sites.  In the 
preparation of this report, we reviewed all tanks containing gasoline or ethanol-gasoline blends at 2230 
Iowa fuel retail locations.  Only roughly one-tenth of all underground storage tanks in Iowa are included 
in this analysis of retail sites, because it does not include tanks at industrial, farm, residential and non-
retail commercial sites, or tanks containing diesel, oil, or anything other than gasoline and/or ethanol 
fuel. Based on this database and compatibility statements by manufacturers, we have determined which 

 
1 Moriarty, K. and J. Yanowitz, E15 and Infrastructure, NREL/TP-5400-64156, May 
2015,https://afdc.energy.gov/files/u/publication/e15_infrastructure.pdf. Page vi 
2 For a comprehensive look at material compatibility studies see McCormick, R. L., Yanowitz, J., Ratcliff, M., Zigler, 
B.  Review and Evaluation of Studies on the Use of E15 in Light-Duty Vehicles, National Renewable Energy 
Laboratory Golden, CO October 2013.  
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retail sites have reported enough information to ensure the compatibility for their underground storage 
tanks, and by inference, the piping associated with those tanks.    
 
For many of the sites with inadequate information in the database, it will be possible to clarify the 
situation with a site inspection that identifies materials of construction, tank brand and/or records 
which identify the date of installation.  Generally, these are the tanks shaded in yellow in the table on 
page 3. Some fiberglass tank manufacturers have certified their tanks installed between 1990 and 2005 
are compatible with E100 and some have not. By identifying the tank manufacturer (information not 
always available in the DNR database) the tank’s compatibility with E15 can be determined. Many of the 
UST systems will undoubtedly be determined to be compatible. However, there will be some sites with 
inadequate records or built with underground storage tanks and piping constructed of materials not 
determined to be compatible with E15 that cannot legally store or dispense E15 without upgrades.  This 
analysis assumed that only one tank per retail site would need to be compatible with E15. 
 
This analysis divides Iowa’s retail fuel sites up into those which may have difficulty proving compatibility, 
those which may or may not prove compatibility after a site inspection or a review of site records, and 
those which we expect to have no trouble determining compatibility.  A table summarizing these 
conclusions can be found on page 3 and page 13 of this report. 
 
Abbreviations 
 
ASTM: ASTM International, formerly known as American Society for Testing and Materials 
B2: a mixture of diesel fuel and 2% biodiesel 
B100: 100% biodiesel 
CFR: Code of Federal Regulations 
DNR: Iowa Department of Natural Resources 
DOE: U.S. Department of Energy 
E10: A mixture of fuel containing gasoline and 10% fuel grade ethanol. 
E15: A mixture of fuel containing gasoline and 15% fuel grade ethanol. 
E20: A mixture of fuel containing gasoline and 20% fuel grade ethanol. 
E85: A mixture of fuel containing gasoline and between 68 and 83% fuel grade ethanol. 
E100: 100% fuel grade ethanol 
EPA: U.S. Environmental Protection Agency 
FRP: fiberglass reinforced plastic, commonely referred to as fiberglass 
IDALS: Iowa Department of Agriculture and Land Stewardship 
NREL: National Renewable Energy Laboratory 
Octane rating: the average of motor octane number (MON) and research octane number (RON) 
OUST: Office of Underground Storage Tanks, a part of the U.S. EPA 
PEI: Petroleum Equipment Institute 
RFIP: Iowa’s Renewable Fuels Infrastructure Program, a grant program for Iowa retailers 
UL: Underwriters Laboratory 
UST: underground storage tank 
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Background 
  
Proposed Legislation 

 
Legislation in various stages of consideration has been introduced in the Iowa House3 and Iowa Senate4 
that would provide minimum biofuels requirements for gasoline and diesel fuel sold in Iowa, with some 
exceptions and exemptions. While the final bill is still under consideration and provisions may be 
modified, the major provisions of the legislation seem likely to include the following requirements: 
 

 Fuel sold in Iowa will typically include a minimum of 10 percent ethanol. Non-ethanol blends 
(E0) with a minimum octane rating of 91 can be sold for use in small and offroad engines, and 
older vehicles.  

 Beginning at a later date, fuel sold in Iowa will typically include a minimum of 15 percent 
ethanol.  E0 and E10 with a minimum octane rating of 91 can continue to be sold for use in small 
and offroad engines, and older vehicles. Some retail locations may be exempted from the E15 
Standard based on criteria not yet finalized at the writing of this report. 
 

This report is intended to assist lawmakers in understanding the current compatibility of the UST 
systems and dispensers with E15 and to describe necessary upgrades for currently incompatible sites.   
 

State of Iowa Underground Storage Tank Database 
 
The State of Iowa Department of Natural Resources (DNR) maintains a database of underground storage 
tanks, accessible at https://programs.iowadnr.gov/tanks/pages/advanced.aspx.  The public facing 
interface is intended for review of individual site records, and was not appropriate for the state-wide 
analysis required for this study.   At the request of the author, DNR provided a copy of the entire UST 
database on March 3, 2021 and all analysis was conducted on the downloaded database using Microsoft 
SQL Server Tools.  In that database, at the time of the download, there were 7903 tank compartments 
selling gasoline or gasoline/ethanol blends at 2230 retail sites in Iowa.5   We use the term tank 
compartments, because some tanks are divided into multiple compartments to store different fuels.  
  
With the assistance of DNR in clarifying the coding and meaning of terms used in the database, our 
study was limited to tanks that were listed as storing gasoline or gasoline/ethanol blends and that were 
termed: “regulated – active”, “regulated -temporarily closed” and “delivery prohibition enforced”.  Sites 
were limited to those classified as “retail.” As they are not impacted by the proposed legislation, this 
report did not review commercial or private tanks, such as on-farm storage tanks. 
 
For each tank, there may be information on materials of construction, date of installation and the 
manufacturer.  Data on other fuel handling equipment is limited and thus, it will be assumed that piping 
was installed at the same time as the tanks as is common practice.  While there are undoubtedly data 
errors and omissions, this database is the best source available on the underground storage tanks at the 
sites likely to be affected by the pending legislation and it provides ample data from which to conduct 
this general review of Iowa UST compatibility with E15. 

 
3 https://www.legis.iowa.gov/legislation/BillBook?ga=89&ba=hf859 
4 https://www.legis.iowa.gov/legislation/BillBook?ga=89&ba=sf549 
5 Data was pulled on March 3, 2021. Numbers may vary slightly over time as the database is constantly updated 
with newly opened retail locations or those that have ceased operations. 
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Basis for Determining Equipment Compatibility 
 
The EPA Office of Underground Storage Tanks (OUST) requires that all underground storage tanks, 
including associated piping, containment sumps, pumping equipment, release detection equipment, spill 
equipment and overfill equipment be compatible with the fuel stored (40 CFR 280.32), whether it be E0, 
E10 or E15.   In addition, the original 1988 UST regulations require all UST system components to be 
compatible with the product stored.  The original 1988 regulations are considered to be the more 
comprehensive requirement. 
 
The EPA has allowed owners to determine compatibility by either:  

 Certification or listing of the equipment or component by a nationally recognized, independent 
testing laboratory (such as UL) for use with the regulated substance stored; 

 Written statement from the manufacturer affirming the equipment or component is compatible 
with the regulated substance stored, or 

 another option determined by EPA to be no less protective of human health and the 
environment. 

 
Note that these regulations do not require that the equipment remain under warranty.  About a 
third of Iowa USTs storing gasoline or gasoline/ethanol blends at retail stations are more than 30 
years old, the typical warranty length, and thus have likely exceeded their warranty periods. The 
regulations require that the site owners maintain documentation to prove compatibility. 
 
The National Renewable Energy Laboratory published a report in 20156 which includes an extensive 
listing of tanks, piping, and other fuel handling equipment common at retail stations by brand 
name and, where applicable, year of manufacture and describes which can be considered 
compatible, either by manufacturer’s letter or by UL testing.   In addition, the Petroleum 
Equipment Institute (PEI), maintains a library of manufacturers’ letters affirming compatibility7.  
These two sources of information were the basis for determining equipment compatibility with 
E15, and thereby the number of sites in Iowa that will likely be considered to have compatible 
equipment under EPA regulations.   
 
Underground Storage Tanks 
 
The EPA considers letters from manufacturers of underground storage  tanks stating compatibility with 
the specific fuel stored to be sufficient for tank owners to be considered in compliance with 
compatibility requirements.  These letters are available for the vast majority of USTs installed in the past 
40 years.  A summary of manufacturer-reported compatibility for all major tank manufacturers is in the 
table prepared by the National Renewable Energy Laboratory (NREL) below.  By 2005, it was apparent 
that USTs at retail stations were commonly used for ethanol-gasoline blends, and to our knowledge,  by 
that time all new tanks, including fiberglass tanks are listed by the manufacturer as compatible with 
ethanol concentrations up to E100. 
 

 
6 Moriarty, K. and J. Yanowitz, E15 and Infrastructure, NREL/TP-5400-64156, May 
2015,https://afdc.energy.gov/files/u/publication/e15_infrastructure.pdf. 
7 https://www.pei.org/ust-component-compatibility-library 
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Fiberglass Tanks 

 
Most manufacturers of fiberglass tanks8 have gone on record with public letters clarifying the 
compatibility of their tanks. A white paper published on The Fiberglass Tank and Pipe Institute website 
states that by 1990 fiberglass tank manufacturers had modified their resins and tank construction to 
handle gasoline and up to 100% ethanol for all double-wall fiberglass tanks, and in some cases for single-
wall fiberglass tanks.9  Individual manufacturers have guaranteed compatibility for various dates of 
manufacture as outlined in the table above. Based on this we conclude that fiberglass tanks and double 
walled fiberglass tanks installed before 1990 cannot be assumed to be compatible.  Double walled 
fiberglass tanks installed after 1990 can be assumed to be compatible with ethanol concentrations up to 
E100.  
 
In addition, given the manufacturers’ letters of compatibility summarized in the NREL table above, it is 
estimated that all single-wall fiberglass tanks installed since 2005 will be legally acceptable for ethanol 
blended fuels of up to 100% ethanol.  For single-walled tanks installed between 1990 and 2005, the tank 
manufacturer must be identified to make a compatibility determination. If the name of the 

 
8 Often listed as “FRP” or fiberglass reinforced plastic 
9 http://www.fiberglasstankandpipe.com/white-papers/general/ethanol-compatibility-with-fiberglass-ust-
systems/Ethanol Compatibility with Fiberglass UST Systems (fiberglasstankandpipe.com) 
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manufacturer is included in the DNR database (only about one in ten records include the tank brand) 
and it is a Containment Solutions tank (which states all its tanks to be fully compatible with up to E100), 
then it will be permitted to store E100.   
 
Steel Tanks  
 
According to the Steel Tank Institute, a not-for-profit trade association representing the steel fabrication 
industry since 1916,  
 

“All steel tanks are compatible with all blends of fuels meeting ASTM standards. Ethanol blends 
from E10 to E100 and blends from B2 to B100 can be stored in steel tanks.”1011  
 

Additionally, all12 existing steel tank companies manufacturing tanks to store transportation fuels have 
guaranteed the compatibility of their existing and new steel tanks with ethanol/gasoline blends up to 
E100 with signed letters that are available on-line.   
 
Composite Tanks  
 
Composite tanks are tanks made from two different materials, most commonly fiberglass-lined steel. 
However, for the many double-walled composite tanks, the materials of construction are not specified. 
Thus, for these tanks there is greater uncertainty as to how difficult it will be to prove compatibility.  
However, if we assume the vast majority have an interior of fiberglass, it is likely that a manufacturer’s 
guarantee of compatibility with higher content ethanol blends for tanks after 2005 will be available as by 
that time all fiberglass manufacturers were well aware of the possibility that higher ethanol blends 
would be stored in underground storage tanks at retail sites.  Prior to 1990, it was not assumed that 
fiberglass resin in petroleum retail service would be in contact with ethanol, and thus we believe it is 
unlikely that the owners of pre-1990 composite tanks will be able to prove compatibility.  For the years 
in between 1990 and 2005, some of these tank owners will find documentation proving compatibility 
and others will not. Thus we will classify all composite tanks installed between 1990 and 2005, as tanks 
for which it will only be possible to prove compatibility for some brands. 
 
 
Piping:  
 
While there may be some steel piping (compatible with E100), piping between the tanks and dispenser 
is generally fiberglass or flexible plastic.   
 
All13 existing piping companies have an E100 UL listing, and thus new piping, and much recently installed 
piping is E15 compatible.  According to the Fiberglass Tank Institute, underground fiberglass piping and 
fittings installed in service stations have been compatible with up to 100 percent ethanol for over 40 
years.14  While, it is possible that fiberglass piping has always been compatible with all gasoline-ethanol 

 
10http://www.steeltank.com/FabricatedSteelProducts/ShopFabricatedTanks/Alternative%20Fuels/tabid/790/Defa
ult.aspx   
11 https://flexfuelforward.com/wp-content/uploads/2019/06/STI.pdf 
12 Moriarty, K. and J. Yanowitz, E15 and Infrastructure , NREL/TP-5400-64156, May 2015 
13 Moriarty, K. and J. Yanowitz, E15 and Infrastructure , NREL/TP-5400-64156, May 2015 
14 http://www.fiberglasstankandpipe.com/wp-content/uploads/2016/08/Ethanol-Compatibility.pdf 
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blends, this is the only comprehensive documentation we could find associating compatibility with a 
specific date.  Certain manufacturers of underground piping, for example Western Fiberglass,15 and 
NOV16 and flexible plastic pipe manufactures Brugge Pipesystems,17 and KPS18 have provided 
compatibility statements for specific models of piping, but not dates for when that piping was available.   
 
Flexible pipes, under the brand name Total Containment, installed in the 1990’s have had numerous 
failures and are not recommended for any fuel, regardless of ethanol content.19   
 
The two major manufacturers of pipe thread sealants (pipe dope) used in UST systems, Gasoila20 and 
Rectorseal, have stated that their products have been compatible with ethanol blends up to E20 for 
many years.21 It is not normally possible to verify the brand of pipe dope used.  However, to our 
knowledge, the fact that the major pipe dope suppliers have guaranteed their products to be 
compatible with higher concentration ethanol blends has been adequate evidence for the EPA. 
 
In order to prove compatibility, station owners will need to identify the piping material, and possibly the 
brand name and date of installation.  For the purposes of this study the following general assumptions 
of piping compatibility were used: 
 

 Fiberglass and plastic piping was generally E15 compatible since 1980.   
 All sites with tanks installed prior to 1980, likely also had piping installed prior to 1980. 

 
With these assumptions, it is concluded that any pre-1980 tank install sites fall into the category of 
“likely to have difficulty proving compatibility with E15”.  We understand this is a broad conclusion, but 
it is necessary based on the limited site-specific information available on piping.  Moreover, those retail 
station owners with tanks and piping installed pre-1980 may find that the age of this equipment makes 
it difficult to locate the documentation necessary to identify and certify their piping.  In either case, 1980 
makes a reasonable cut-off date before which station owners will find it difficulty proving compatibility.  
 
 
Dispensers:  
 
In 2009, UL announced that they support authorities having jurisdiction [in this case the Iowa Fire 
Marshal] to permit existing UL Listed gasoline dispensers, listed under UL87 with 10 percent ethanol 
fuel, to be used with automobile fuel containing up to a maximum of 15 percent ethanol.22  UL made 
this decision because the UL87 testing of dispensers had been conducted using a highly aggressive E15 
test fuel.23  The Iowa State Fire Marshal issued regulations24, which state all ethanol fuel blends under 

 
15 https://www.pei.org/sites/default/files/PDF/Western-Fiberglass.pdf 
16 https://www.pei.org/sites/default/files/PDF/nov.pdf 
17 https://www.pei.org/sites/default/files/PDF/brugg.pdf 
18https://www.pei.org/sites/default/files/PDF/kps.pdf  
19 Moriarty, K. and J. Yanowitz, E15 and Infrastructure , NREL/TP-5400-64156, May 2015 
20 https://fedpro.com/products/gasoila%C2%AE-soft-set-thread-sealant-with-ptfe 
21 Moriarty, K. and J. Yanowitz, E15 and Infrastructure , NREL/TP-5400-64156, May 2015 
22 https://www.ul.com/news/underwriters-laboratories-announces-support-authorities-having-jurisdiction-who-
decide-permit 
23 Aggressive test fuels contain not just the stated ethanol content, but added acids and salts to simulate the worst 
possible “real world” issues that could arise from contaminated fuel. 
24 ARC 9283B, https://www.lawinsider.com/documents/8pI4V78BlLa#e-blend  
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16% ethanol are to be considered “E10”.  Personal communications with current Iowa State Fire 
Marshal25 have confirmed that any dispenser that is listed under UL 87 for E10 may also be used for E15 
in Iowa.  Therefore any dispenser listed under UL87 for E10 will also meet Iowa and federal compatibility 
requirements when used with E15.   
 
Any Iowa station which legally dispenses E10 fuel now, can readily use the same dispenser for E15 fuel 
without upgrade.  Since it is believed that there are few retail sites in the entire state that do not offer 
E10 or higher ethanol content fuel, few, if any stations would need to upgrade dispensers to begin 
selling E15 fuel.   
 
 
Pending EPA Rule 
 
The US EPA has recently proposed new regulations26 that would make it easier to demonstrate 
compatibility of older equipment.  While these regulations are only proposed, should they become final 
they will make it easier for owners of retail sites to prove the compatibility of their equipment.  For 
example, the regulations would not require a demonstration of compatibility for sites in which the fuel 
system is secondarily contained with interstitial monitoring.  The federal Office of Underground Storage 
Tanks (OUST) estimates about 25% of UST systems in US might be eligible to follow this.   
 
Additionally, the EPA is seeking to approve a list of equipment produced after certain dates for which 
owners and operators of any UST system need not demonstrate compatibility in any other fashion, 
when demonstrating compatibility of the UST system.   
 
EPA, in its proposed rulemaking27, specifically asks for input on improving the equipment descriptions 
and dates of compatibility.  Thus, while not yet the final word on E15 compatibility, if finalized, these 
regulations should make it easier for the Iowa DNR to assess, and individual retail stations to prove, E15 
compatibility for their existing equipment.   
 
 
Other Minor Upgrades: 
  
Aboveground fuel handling equipment, other than the dispensers, is relatively low cost to upgrade to 
E15, if necessary, in comparison to the estimated six-figure cost of tank and piping replacement (see PEI 
memorandum on costs attached as an Appendix to this document).    
 
There are other components of the fuel handling systems that will likely need to be upgraded to be E15 
compatible regardless of UST compatibility for many retailers.  These components include containment 
sumps, pumping equipment, release detection equipment, spill equipment and overfill equipment.  
Identifying sites that need minor upgrades is beyond the scope of this study, but it should be noted that 
in comparison to tank and piping replacements, these upgrades are relatively low cost. According to 
Cassie Mullen, who has years of experience in the petroleum equipment installation sector and who 
currently works with retailers to upgrade locations to offer E15, the cost to upgrade these components 

 
25 Conversation between Fire Marshal Dan Wood and IRFA Staff, March 11, 2021 
26 https://www.epa.gov/ust/proposed-rulemaking-e15-fuel-dispenser-labeling-and-compatibility-underground-
storage-tanks 
27 Federal Register / Vol. 86, No. 11 / Tuesday, January 19, 2021 / Proposed Rules 
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in a “typical” four dispenser location would be between $7,000 and $10,000.28 Retailers have confirmed 
these cost estimates.29 
 
Iowa’s Renewable Fuel Infrastructure Program provides cost-share grants to retailers to assist with these 
costs, covering 70 percent of upgrades up to $50,000. Funding for RFIP is expected to more than triple 
as a part of the Iowa Biofuel Standards legislation. 
 
Finally, there are several other federal government requirements for selling E15, including an E15 label 
on each dispenser selling E15, implementation of a misfueling mitigation plan, participation in a fuel 
quality survey, and product transfer documents for all deliveries of fuel for E15 use. 
 
 
Conclusion 
 
Based on the research conducted for NREL’s 2015 E15 and Infrastructure report and in the course of 
preparing this analysis, it is apparent that: 
 

1. There is ample information available on the vast majority of fuel storage and dispensing systems  
in use today to determine whether the equipment meets EPA’s compatibility guidelines based 
on a UL listing or manufacturer’s statement. 

2. Based on the tank material and installation date in Iowa DNR’s UST database, we can make a 
good estimate of the number of sites that will readily be able to prove compatibility with E15. 

3. All UST systems installed after 2005 are expected to be compatible with E15. 
4. A large number of UST systems installed between 1990 and 2005 should be compatible with 

E15. 
5. While retail sites with incompatible tanks or pipes would face large, six-figure, expenditures to 

upgrade equipment to E15, more than 1000 Iowa UST retail sites should be able to offer E15 
with only minor upgrades.  The cost of these upgrades will be covered by Iowa’s RFIP grants.  
For example, a typical retail site with four dispensers that does not need to upgrade its UST 
system, pipes or dispensers could upgrade all its other equipment for E15 use for $7,000 to 
$10,000. 

 
The following table summarizes our estimate of the number of retail sites in Iowa that: 

 may have difficulty proving E15 compatibility (366 retail sites shaded red),  
 may or may not prove E15 compatibility after a site inspection and/or records search which 

determines tank brand name, materials of construction and/or date of installation (683 retail 
sites shaded yellow), and 

 can expect to have little trouble proving E15 compatibility based on the records in the DNR 
database (1181 retail sites shaded green). 
 

 
 

 
28 Presentation to Iowa legislators by Cassie Mullen, March 3, 2021 
29 http://ethanolproducer.com/articles/16407/opinion-adding-e15-into-the-mix-one-retailerundefineds-
experience 
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Date of Installation 
No Install 
Date or 

pre 1950 
1950-1989 1990-2005 2006+ 

Tank Material of Construction 
1950-
1979 

1980-
1989 

Steel   19 71 297 159 3 

FRP 

All Other 

0 142 

319 

14 
Containment 
Solutions  10 

Owens-
Corning 0 

Composite (steel with FRP) 3 127 76 21 

Double Wall Steel 0 1 10 34 0 

Double Wall FRP 2 1 154 382 

Double Wall Composite 0 0 281 92 

Steel with Polyethylene 0 0 4 5 
Materials of Construction Not 

Given 0 0 0 3 
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Appendix – PEI Cost Estimates Memorandum 
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