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• What is Sport Aviation?

• Fuels and Engines in Sport Aviation

• Two Fuel Proposal

• Summary & Action
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What is Sport Aviation?
• Flying purely for the fun of it.

• ULs, Classics, Vintage, Antique, Homebuilts, 

Warbirds, Rotorcraft.

• Pilots paying for their own aircraft and fuel.
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What is Legal Avgas?
( FAA is not involved with avgas definition, there is no FAR for avgas. )

ASTM D910:
� 100 LL (Blue) 2 grams of Tetra-ethyl Lead (TEL) / Gallon Maximum

ASTM D6227:
� 82 UL (Purple)  Not produced in US, but an 87 UL spec is being added.

ASTM D7547-09:
� 91 UL  DOD request for drones. Production possible, but not imminent.

ASTM DXXXX-XX:
• 94 UL  100LL w/out lead w/further refinement. ASTM approval expected in 2011.

ASTM D4814: aka "Mogas“, gas station & marina fuel w/out ethanol or TEL
• 87 AKI (No dye)  (EAA / Petersen STC, e.g. Rotax 912UL, O-200, O-470,…)
• 91+ AKI (No dye) (Petersen STC, e.g. Jabiru 3300, O-360-A1A, …)
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The Great 100 Octane Debate
• 100LL will be prohibited - it is pointless to debate this!

• What will replace it?  At least three “camps” have formed:

1. those who must have 100 octane fuel (Lycoming’s focus)

2. those who can operate on 94UL, with possible mods (TCM’s focus)

3. those who can operate on 91 E0 Mogas (70%-80% all piston A/C; 99.9% of LSAs)

• 100UL developers include Swift (100SF), GAMI (G100UL) and Hjelmco Oil.

• Many other forums on 100 octane at AV10, for instance

• “Path to Unleaded UL Avgas”, Cesar Gonzalez, Thus.,  Dake I, 1PM 
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The Great 100 Octane Debate
One Fuel or Two?

• AOPA/GAMA/ABS/etc. favor “one size fits all” solution.

• 70%-80% of all piston engine aircraft (165k) will run fine on Mogas.

• Virtually 100% of all new LSAs run best on Mogas.

• Engines should burn their “design” fuel, not a higher octane.

• Costly 94UL/100UL will stunt G.A.’s growth & hurt airfields.

• There will be “teething pains” with any new fuel, as with 100LL.

• We reject premise that G.A. will suffer if 2nd fuel is available.

• That second fuel should be Premium E0 Mogas
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Mogas aka Autogas
• Safe, legal, economical fuel for 70%-80% of all piston-engine aircraft.

• Avg. price in U.S. $3.50 compared to $4.77 for 100LL (AirNav, 7/20/10).

• 65,000 Mogas STC’s issued by Petersen Aviation and EAA since 1982.

• STCs require 87 or 91 octane unleaded, ethanol-free (E0) gasoline.

• 91 octane E0 is the recommended fuel for most LSA powerplants.

• Most next-gen piston A/C engines designed for 91 octane E0.

• Increased use reduces lead pollution, makes flying more affordable.

• Mogas is clearly the Green, Pilot-Friendly Fuel for  Sport Aviation.



EAA AirVenture Oshkosh 2010 Fuels for Sport Aviation 9

10 Mogas
1. Myth – Gasoline unsafe in airplanes. Fact – International standard ASTM 

D4814 used for both fuel production and engine TC/STC certification.

2. Myth – Gasoline is unstable. Fact – Modern gasoline remains stable for 

one year. Addition of some fresh fuel “rejuvenates” old Mogas.

3. Myth – Gasoline not as “clean” as 100LL. Fact – Mostly eliminated 

through modern filters. RFG gas perhaps cleanest gasoline made.

4. Myth – Seasonal/regional formulations cause problems. Fact – Provided 

fuel remains ASTM D4814 compliant, this can be managed.

5. Myth – Mogas less powerful than 100LL. Fact – 91 octane E0 Mogas has 

3% more BTUs/gallon than 100LL. Lead deposits can reduce power.
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10 Mogas
6. Myth – Higher octane is always better. Fact – Only if needed for anti-

detonation. Higher octane is always more expensive, though.

7. Myth – You can’t find E0. Fact – PURE-GAS.org lists 1300 sellers across 

the country and 10+ are added daily.

8. Myth – Gasoline producers won’t sell E0. Fact – Governments force 

producers to use ethanol, but many choose to exclude it in Premium. 

9. Myth – A Mogas pump is too expensive. Fact – There are a number of 

affordable, self-service fuel system providers. (see later slides)

10.Myth – Mogas at airports costs too much. Fact – It will likely cost more 

than at the gas station, but is typically $1-$3 cheaper than 100LL.
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Mogas Engines

1.Legacy TC’d engines with Mogas STCs

2.Auto engine conversions (VW, Corvair, Subaru,…)

3.LSA, UL & E-AB engines (Rotax, Jabiru, Hirth,…)

4.Next-Gen engines (ULPower, D-Motor, Viking,…)
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Mogas STCs
EAA 87 Octane STC*
• Continental A-40, A-50, A-65, A-75, C-75, C-85, C-90, C-125, C-115, E-165, E-185, C-145, 
O-200, 0-300, E-225, 0-470
• Lycoming: O-235, O-290, O-320, O-540
* Contact EAA for specific models; source:  http://www.aviationfuel.org/autogas/approved.asp

Petersen 87 & 91 Octane STCs**
• Continental A-65, A-75, C-75, C-85, C-90, 0-200, C-115, E-165, E-185, E-225, 0-300, GO-
300, 0-470, IO-470, W670
• Franklin 6A4-150, 6A4-165, 4AC-176
• Jacobs: R-755; Kinner : R-5 Series 2, R-55, R-56
• Lycoming: O-145, O-235, O-290, O-320, O-360, O-435, O-540
• Pratt & Whitney R-985, R-1340, R-1830
• Ranger 6-440-C2 (L-440-1), -C3, -C4, -C5 (L-440-2, 3, 5, 7) 
• Warner Super Scarab 40, 50, 50A, 165, 185; Scarab Series 28, 29, 30, 40, 50
** Contact Petersen Aviation for specific models & STC required, 87/91
** source:  http://autofuelstc.com/autofuelstc/pa/ApprovedEngines.html

ETHANOL PROHIBITED
IN ALL 

EAA & PETERSEN
MOGAS STCs!

ETHANOL PROHIBITED
IN ALL 

EAA & PETERSEN
MOGAS STCs!
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Engines for Sport Aviation < 120 HP
Manufacturer Engine HP Recommended Fuel  E Blend Limit 

Hirth 3702 84 Autogas E0 E10 

 3703 100 Autogas E0 E10 

HKS 700E 60 Autogas E0 E5 

 700T 80 Autogas E0 E5 

Jabiru 2200 85 100LL E10 

 3300 107 100LL E10 

Rotax 912UL 79 Autogas E0 E10 

 912ULS 95 Autogas E0 E10 

 914 100 Autogas E0 E10 

ULPower UL260i 95 Autogas E0 Not advised 

TCM Continental O-200-D 100 100LL Not approved 

 IOF-240-B 125 100LL Not approved 

Lycoming O-235-N 108 100LL, 91 Octane 
mogas (-N2A, -N2C) 

Not approved 

 IO-233-LSA 116 100LL Not approved 

Corvair (W.Wynne) 2700cc 100 100LL Not advised 

VW (AeroVee) 2180cc 80 100LL Not advised 

 
Note: no manufacturer cited advantages using ethano l blends



EAA AirVenture Oshkosh 2010 Fuels for Sport Aviation 14

Next-Gen Engines
All designed to operate best on Premium E0 Mogas

D-Motor
www.d-motor.eu

ULPower
www.ulpower.com

Viking (Honda Fit)
www.vikingaircraftengines.com

Mistral
www.mistral-engines.com/
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Where’s the Mogas?

AirNav Fuel Price Statistical Report, 7/20/10
• 3631 total airports; 3532 offer 100LL (97%); 116 offer Mogas (3.2%)

• NO Mogas at Oshkosh, Lakeland, Arlington or far West.

• Recently added at Sebring (KSEF) and Ft. Meyers (KFMY) for LSA !

Why don’t more airports have Mogas?
• High cost to install a new fuel tank & pump infrastructure.

• Price differential relative to 100LL was not large for many years.

• Federal ethanol mandates has reduced supply of E0 Premium gasoline.



EAA AirVenture Oshkosh 2010 Fuels for Sport Aviation 16

Where’s the Mogas?

FBOs with Mogas, Data from AirNav Fuel Price Report (116 of 3631 FBOs total 7/20/2010)
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Two-Fuel Proposal
Fuel One
• 100LL today, 100UL / 96UL / 94UL tomorrow

• Required for high-compression engines, 20%-30% of all piston airplanes

• Major revenue source for FBOs, 50%-70% of all current 100LL sales

• 100LL expensive now, replacement likely not cheaper

Fuel Two
• Premium, ethanol-free, unleaded Mogas

• The right fuel for 70%-80% of all piston airplanes & 99.9% of new LSAs

• Targeted fuel for next-gen aircraft engines; $100k LSAs and larger

• Very affordable, available as long as cars are in use

• Fuel revenue lower, but majority of hangar leases & maintenance work
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Two-Fuel Proposal
Advantages of adding Mogas pump:
• Recover lost revenue from self-fuelers.

• Reduce hazards caused by self-fueling.

• Reduction in lead pollution good for public image.

• Demonstrates quickly to EPA that GA is interested in reducing 100LL use.

• Lowers costs for sport aviators that are the anchors for most GA fields.

• Lowers costs for flight schools transitioning to LSA.

• Lowers the cost of entry for new pilots and aircraft ownership.

• Leverages demand for E0 in other groups, i.e. boaters, ATVs, 

snowmobiles, emergency power generators, classic cars/bikes/tractors/etc.
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Two-Fuel Proposal

The two major impediments to Mogas:

1. Supply of ethanol-free premium gasoline

2. Cost of a second pump
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Ethanol
1. Details on history and pros/cons for aviation at e0pc.com, GAFUELS 

(GANEWS), FLYUNLEADED.COM, Petersen (autofuelstc.com).

2. Federal EISA 2007 law mandates increasing production, but consumption 

remains far behind original forecasts.

3. States have added mandates, but have power to exclude Premium .

4. Documented to be net negative for economy and environment, yet 

mandates remain due to strong ethanol lobby & blender credit.

5. No engine or airframe manufacturer recommends use of ethanol blends; 

many prohibit it and most advise against its use.
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Cessna SNL 10-5 (5/18/10)

Title: ETHANOL BASED FUEL NOT APPROVED FOR USE IN C ESSNA AIRPLANES

MODELS AFFECTED
All Cessna models powered by piston engines

NOTE: The use of ethanol-based fuels in any Cessna manufactured piston 
engine powered airplane is not approved by Cessna.

WARNING: THESE TESTS AND EVALUATIONS ALSO SUGGEST T HAT
OPERATIONAL SAFETY MAY BE COMPROMISED BY THE USE OF
ETHANOL BASED FUELS.

Note: This SNL described the results of testing AGE-85, an 85% ethanol blended fuel 

developed for aviation applications.
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Who needs E0 Mogas?
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The Free Market Speaks!
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Find E0 at PURE-GAS.ORG

Thank you Sam Hokin of Madison, WI, classic BMW motorcycle owner!
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Find E0 at PURE-GAS.ORG

FBOs: Contact these stations for info on E0 supplie rs.
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Find E0 at PURE-GAS.ORG

Total stations/marinas listed on 7/20/2010, 10PM EDST, please add more!
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Cost of 2nd Pump
Thanks to Andrew Svedarsky of U-Fuel

Eau-Clair, WI, UFuel.com

• 1,500g-4,000g system, incl. freight to Bend, OR $42,000-$62,000

• Permits, site planning & review ~ $1,000

• Crane, $150 x 4 hours ~ $600

• Concrete pad & bollards if necessary ?

• Electrician, depending on existing power & phone $2,000

• Petroleum equip. installer, $1,000 x 2-3 days $2,000 - $3,000

• Retail credit card system (face of pump, web-based) $6,500 (+ annual)

• Total Acquisition & Installation Cost $48,000-$70,000

• Lower costs if existing infrastructure used. Annual operational costs too.
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Hypothetical ROI

• Assume acquisition cost of $48,000 for 1,500g system (new 1,500g 

system at KFMY cost $52,000). AIP funding may offset up to 95%.

• Assume annual sales of 10,000g E0 91 octane (KFMY/5W8 estimates).

• Rack (dealer) price for 91 octane E0 = $2.30/g (Charlotte, NC, 

7/19/2010, csdecisions.com); assume delivered price of $2.50/g.

• Assume retail price of $3.50/g (current average in South is $3.63).

• Gross margin is $1/gallon; net margin after sales tax (8%) and credit 

card fee (3%) is 62¢/gallon; net proceeds of $6,200 net/yr ; no account 

for loss in 100LL sales or positive effects of Mogas on airfield.



EAA AirVenture Oshkosh 2010 Fuels for Sport Aviation 29

Low-Cost Hjelmco Fuel Systems - Sweden

• Hjelmco Oil 91/96UL & 100LL pumps at Landskrona Airport, Sweden, 5/9/2010.

• Non self-service, owned by local flying club, simple site prep and installation.

• Designed to meet same international fire code used for fuel tanks in U.S.

• 4,000g tank costs $30,000, Hjelmco installs for free, recoups cost through fuel sales
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Who Supports Two Fuels?

1. Sport Aviators – lowers cost to learn, own and fly aircraft.

2. LAMA – lowers costs to own & fly LSAs. See announcements at LSA Mall 

on Wednesday, 9AM.

3. SA Airports – reduces lead pollution quickly, good P.R.  Increases fuel 

sales & reduces hazards from self-fueling. Makes customers happy.

4. Forward-thinking gasoline producers – lowers risks/liability of E10 in 

boats/cars/tools/aviation, increases sales of popular E0 Premium.
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Who Supports Two Fuels?
I like the suggestion and, absolutely, LAMA will back this. 

Dan Johnson, President LAMA

It looks like a good effort. I have seen the web site PURE-GAS.org before and it 
is pretty good. Pilots of 100hp 912ULS powered aircraft and 115hp 914 powered 

aircraft must remember they need at least 91 octane.

Phil Lockwood, Lockwood Aviation, Sebring, FL

We sell Mogas as a courtesy to our customers. We make money when they come 

in for a fill up and stay for lunch at our restaurant.
Kent Marshall, Mgr. Suffolk Exec. Airport, home of VA Festival of Flight

We added Mogas to our airport this year as a service to our general aviation 
customers, especially for a flight school, LSAs and Mogas STC holders.

Scott Sheets, Manager, Page Field (KFMY), Ft. Meyer s, FL
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~ Summary ~
1. TWO FUELS most logical, cost-effective and enviro nmentally friendly solution.

2. Supply of ethanol free fuel is limited, but avail able and may be increasing.

3. Cost for Mogas pump under $50,000 with potential for further reduction.

4. Lower-cost fuel important for continued health of  most GA airports.

5. Lower-cost fuel important for flight schools, gro wing LSA industry.

6. Adoption of 2 nd pump for Mogas will have an immediate impact on lea d pollution.

7. Mogas has a near 30-year track record of safe, ef ficient use.

8. All new engines for sport aviation are designed t o operate on 91 octane ethanol-

free gasoline, not 100LL, not 100UL, not 94UL, etc.

9. Demand for E0 Mogas not limited to aviation, powe r of a larger coalition.

10. Fuel providers beginning to see value in selling  premium ethanol-free fuel.
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What Can You Do?

=

… failure is not an option ...
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What Can You Do?
1. Log known E0 providers at PURE-GAS.org.

2. Urge your favorite alphabet groups to take a stand on your behalf.

3. Write to the EPA, ask to exclude ethanol from Premium gasoline.

4. Buy and wear items from FLYUNLEADED.com’s store.

5. Educate your state and federal legislators, fellow EAA members, FBO, 

manager, airport commission, boating friends, etc.

6. Contact state representative and ask for law prohibiting ethanol in 

premium gas, labeling all pumps and increased testing.

7. Contact the authors for guidance & a copy of these slides.

8. Fight for what you believe in, otherwise quit fly ing now.

ACTION!ACTION!
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??? Resources ???
1. Ethanol Free Premium Coalition – E0PC.com

2. Archive of Mogas information - FLYUNLEADED.com

3. List of E0 sellers - PURE-GAS.org

4. Light Aircraft Manufacturers Assoc., LAMA – LAMA.bz

5. Petersen Mogas STCs – AUTOFUELSTC.com

6. EAA Mogas STCs – EAA.org/autofuel/

7. U-Fuel storage systems – UFUEL.com
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Contact info
Dean Billing - info@e0pc.com (Oregon)

Kent Misegades - kmisegades@bellsouth.net (N. Carolina)

Todd Petersen - todd@gtmc.net (Nebraska)

Slides from this presentation are at FLYUNLEADED.com

Questions?


