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Introducing U-Fuel & the author

Quick Summary of Aviation Fuels

Aviation Fuel Stations Today

Aviation Fuel Stations Tomorrow
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OSHKOSH
| Introducing U-Fuel
AEROD.
“— . Founded by pilot/banker Mike Webb
~ BT - Pioneered self-service 100LL and
U-FUEL) Mogas fuel stations at Oshkosh Aero
== ° Oshkosh Aero acquired by Basler '87

* U-Fuel founded in ‘87 in Eau Claire, WI
e Set modern international standards for
e above-ground fuel storage tanks

_: ., Leading supplier of fuel stations to
aviation, truck/bus fleets, marine, mining
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= Kent Misegades

e Son of DAC/N.A.A. engineer, A&P sons
 Soloed on 16 birthday (11/6/73)

 Line boy, KY Flying Svc., Bowman Field
 Studied engineering NCSU/Auburn/VKI
e 30 years In aero & defense industries

e President, EAA Chapter 1114, Apex, NC
 Aviation writer for EAA & GA News

%= . Co-author of GAFUELS at GANews

e Sept. 2010 — Aviation Sales, U-Fuel
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Quick Summary of U.S. AVGAS

ASTM D1655:
o Jet A (clear) Primary fuel for turbine aircraft in the U.S.; biofuel effort in its infancy

ASTM D910:
100 LL (Blue) 2 grams Tetra-ethyl Lead (TEL)/g Max., aka AVGAS

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

ASTM D7547-09:
91 UL DOD for UAVs. Prod. possible, not imminent. DOD focus is diesel/JP8. Now “NLA”".

ASTM D7594-2010:
« 94 UL 100LL w/out lead w/further refinement. ASTM approved 11/2010.

ASTM D4814: aka "Mogas*, gas station & marina fuel w/out ethanol or lead
« 87 AKI (No dye) (EAA/ Petersen STC, e.g. Rotax 912UL, O-200, O-470,...)
« 91+ AKI (No dye) (Petersen STC, e.g. Rotax 912ULS, Jabiru 3300, O-360-A1A, ...)
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Jet-A Consumption Trends

e Decrease in flight hours offset by transition from pistons

* New-generation turbines more efficient (GEnx, 15% reduction)
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100LL Consumption Trends

e caused by G.A. stagnation, LSAs & transition to turbines
* 100LL represents < 0.2% of all U.S. fuel; < 1% of Jet-A
« 2009: 180mgy consumed, dropping by 7.5 mgy

Annual U.5. Aviation Gasoline All SalesfDeliveries by Pnme Suppler
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100LL Sales - vs - Price

Annual U_5. Aviation Gasoline All Sales/Deliveries by Pime Supplier
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100LL & Jet-A Trends in NC

Annual North Carolina Aviation Gasoline All Sales{Deliveries by Pnme Supplier
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100LL disappearing at airports
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Alternatives to 100LL

e 100LL will disappear for environmental or economic reasons.

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

1. those who must have 100 octane fuel (Lycoming’s focus, AOPA, EAA, NATA)
2. those who can operate on 94UL, w/possible mods (TCM?, Europeans)

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

» See presentations from SnF and AV 2010 at www.FLYUNLEADED.com

e ALYCONMING

HjEll'l‘ICO OII Teledyne ﬂnntln-nhl Motors, Inc.” A Textron Company
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Alternatives to 100LL

« Swift — 100SF unleaded fuel in flight test, 7 lbs/gallon, cost ?

e GAMI — 100GF unleaded fuel in flight test, cost ?

e 100VLL — a “transition” fuel, 20% lower lead, today only talk

» Europe — ahead of U.S. on 100LL replacement, 3-fuel solution
* Heavy pistons replaced by turbines, 100LL use is minimal

» LSA class very popular, all run on 91 octane EO Mogas
* Rotax & similar engines increasing in power, Rotax Twins
* Hjelmco Oil, Sweden
 91/96UL and 91/98 UL, in production for 20 years, ~$10/gallon
o Covers 90% of all piston engines in Europe
 New Cirrus SR 22T operates on Hjelmco 91/98UL & 94UL fuels
 Have located a refinery in northern U.S. for possible production
 Air Total, France
 Launching AVGAS 91 late 2010 o

e Polish 91UL refiner coming online soon  +orac
 All of Europe will have Mogas/91AVGAS/100LL by late 2011

=
Hjelmco Oil

~g iati S 1
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Hjelmco Oll - Sweden

91/96UL
$9.20/g

Mogas
$7.46/g

* 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.

» Hjelmco installs tanks for free, recoups cost through fuel sales

| - e
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The Great 100 Octane Debate
One Fuel or Two?

« AOPA/EAA/GAMA/NATA etc. favor “one size fits all”  solution.

» 70%-80% of all piston engine aircraft (165k) will run fine on Mogas.
e Virtually 100% of all new LSAs run best on Mogas.

* Most next-gen singles and twins will use Mogas engines (P2006T).
* Engines should burn their “design” fuel, not a higher octane.

e Costly 100UL will stunt G.A.’s growth & hurt G.A. airfields.

e 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.

e That second fuel should be Premium EO Mogas
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@ Mogas aka Autogas

» Safe, legal, economical fuel for 70%-80% of all piston-engine aircratft.

* Avg. price in U.S. $3.56 compared to $4.79 for 100LL (AirNav, 11/13/10).
* 65,000 Mogas STC’s issued by Petersen Aviation and EAA since 1982.
« STCs require 87 or 91 octane unleaded, ethanol-free (EO) gasoline.

» 91 octane EO is the recommended fuel for most LSA powerplants.

» Most next-gen piston A/C engines designed for 91 octane EO.

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

* Mogas is clearly the Green, Pilot-Friendly Fuel for Sport Aviation.
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Who needs EO Mogas?
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Find EO at PURE-GAS.ORG

O 2074

11/18/2010

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

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

Total stations/marinas listed on 10/15/2010, 5PM EST, please add more!

Aviation Fuel Stations — Today and Tomorrow ufuel.com
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Sign the EO Petition

2,559
11/18/2010

Airplanes, boats, classic cars/bikes/tractors, power tools, generators, etc. need EO
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Aviation Fuel Stations Today

Transylvania County Airport (3NR3)
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Self-Service Fuel Stations

* Pioneered by U-Fuel at Oshkosh Aviation in 1980s
 Practical for all but heavy turbines & twins.

e Quick ROI due to reduced personnel and vehicle costs
e Pilots prefer due to 24/7 convenience & lower fuel costs

e Prevalence 11/10: NC(31%), VA(26%), SC(38%), GA(46%), FL(44%), AL(31%)

If Jay Leno can fuel his own Duisenberg, pilots can fuel their own planes!
Why do many airports pay for people who have nothing to do much of the day?
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Typical Aviation Fuel Station

Electronic tank monitoring system
with fuel level sensing & leak detection

FuelForce card reader Thief pump, manway, high quality coatings in/out
FuelServe online management

20 GPM aviation dispenser
Velcon H,O absorbing filter
50'x1” API 1529 hose
spring rewind reels, fuel/gnd

_ Bottom fill system
“Flameshield” double-walled tank ADX fire suppression system
skid-mounted on concrete pad Emergency vent, mechanical level gauge
protected by bollards per local regs Leak containment chamber under tank
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Fuel Station Installation
Johnson Cty. Airport, Buffalo, WY (BYG)

* Site prep — concrete pad (67, 3000psi, reinforced), power, ground,
telephone connections

 Station arrives near-functional on flatbed truck

 Local contractors needed for crane, electrical & fuel connections
» U-Fuel provides all documents for installation & startup

» Typical installations require 1-3 days after site prep completed

Aviation Fuel Stations — Today and Tomorrow ufuel.com
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Cost of Small SS Pump

2,000g - 4,0009g 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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Fuel Stations Tomorrow

* Objectives:
*Minimize personnel requirements (attendant-less FBO)
*Pre-fabricated volume production to lower cost
Minimize engineering, permitting, installation costs
*\Wider range of capacities to allow multiple fuels & stations
Modular construction, quick expansion (space station)
e Add user features:
*Mini-FBO w/weather, phone, Internet, restroom
*VVending: oil, food, drinks, charts, batteries, etc.

Cleaner customer experience, especially hoses
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Aviation Fuel Club Station

1500, 2000, 4000 10,000
gallon systems gallon systems

« Secondarily contained fire resistant tank in watertight container w/rollup door
» 1500, 2000, 4000 and 10,000 gallon capacities; 1-3 day installation

» 20 GPM aviation dispensing system with 50’ x 1” aviation hose & reel

» FuelForce credit card reader with receipt printer for 24/7 unattended fueling
» FuelServe online fuel management & reporting system, wireless connection
 Available now. Prices start at $40,000, uninstalled.
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U-Fuel Mini Station

» 1,500 gallon capacity. Perfect for Mogas or as after-hours service to pilots.
» Card operated, remotely-monitored fuel vending machine.

* 6'W x 18'L footprint, basically a parking space.

 Available now. Prices start at $40,000, uninstalled.
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Modular & Kiosk Stations

Above, modular gas station with office & restroom in Nigeria.
Below, aviation fuel kiosk in Alaska.
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Fuel Stations of Tomorrow

Computer renderings of U-Fuel marine and gas stations under development.

» Based on proven low-cost containerized systems.
o Attractive, portable, simple site prep, small footprint.
 Large roof area for solar power; pumps, lighting & electrical designed for PV.

» Under development now at U-Fuel for marine and vehicle applications.
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Additional Benefits

* Proven in harshest climates; volume production lowers costs.
* Pre-engineering reduces engineering, permit & installation costs.
 Portable due to skid mounting, wireless card reader & monitoring.

« Container provides:
«3'd watertight wall for additional fuel containment.
*Single container can hold multiple tanks, i.e. Mogas & 100LL
«Small footprint; additional barrier to storm water, wildlife, theft.
sLarge roof surface area for solar panels, mini-AWOS.
Modularity for mini-FBO, restrooms, rapid deployment.

*Temporary facility during construction, major events.
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Why Sport Aviation Matters
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Why Sport Aviation matters

e Sport Aviation, what’s that?

*People who pay for their own flying

*Flying for fun and no other reason

Light singles & twins, LSA, Experimentals, Warbirds, Vintage

*Not corporate G.A., airlines, military, but ~80% of all aircraft
 Why should airport & FBO managers care?

sLow-cost airport tenants who fill T-hangars, buy fuel, CARE

*Keep your maintenance shops alive with regular work

*Their organizations provide a good public image & recruit pilots

*Nearly all pilots & aerospace businesses start in sport aviation
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The ldeal Sport Aviation Airport

e Paved runway; parallel grass runway for taildraggers & soaring
» Paved parallel taxiway ; 2-3 windsocks ; tiedowns w/long ropes
» 24/7 self-service fuel; 100LL & Mogas ; service, not profit-center
« AWOS, CTAF/Unicom/SuperAWQOS; 24/7 Internet & Phone

« 24/7 restroom, vending for drinks, snacks, engine oil, charts

* No ramp or landing fees for non-corporate aircraft!

e Hangars, T-hangars, Plane-Ports, permanent (cheap) tie-downs
« Meeting rooms for aviation clubs & events & Ground School
 Maintenance shop M-F; Flight school if not too large

» Aerobatics / gliders / skydiving / seaplanes / RC possible

« Camping on field; 24/7 restrooms w/shower

* Host annual event ; restaurant on field; courtesy car(s)

Aviation Fuel Stations — Today and Tomorrow ufuel.com 34



~ feed them and they will come ~

« 24/7 vending for food and drink is a minimum.

« Small kitchen for local flying club pancake breakfasts & cookouts.
 Outdoor grill and playground behind the fence (typical in Germany).
« South Carolina Breakfast Club, SCBC.

e Restaurant on field is an airplane and public magnet.

» Area airfields with restaurants on the field: Martinsville (MTV),
Rutherfordton (FQD), Hickory (HKY), Carthage (5NC3), Ocracoke
(W95), Elizabeth City (ECG), Suffolk (SFQ), others?

“Pilots stop at Suffolk to buy Mogas and stay for lunch.”
Kent Marshall, Airport Manager, Suffolk Executive, SFQ

Host airport for annual Virginia Festival of Flight

Aviation Fuel Stations — Today and Tomorrow ufuel.com 35



Partners — Host a Club

 EAA — Experimental Aircraft Association, www.EAA.org
*EAA chapters like mine, 1114, Cox Field (NC81)
*VAA, Vintage Aircraft Association
*|AC, International Aerobatics Club
*WOA, Warbirds of America
*Ultralights & even AMA, model aircraft
*Young Eagles Program, free rides for kids, over 1.5m since '92
«South Carolina Breakfast Club (SCBC)

* Ninety-Nines, www.NINETY-NINES.org
« Civil Air Patrol, Flying Clubs, BSA Air Explorers, Soaring Club
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Some popular public SA airports

» Concord Regional (JQF) — Host warbird visits

 Burlington-Alamance (BUY) — VAA 3 Fly-In, NC C.A.P., IAC19 annual mtg. host
* Person County (TDF) — VAA 3 Fly-In, Person County Pilots Association

» Raleigh Exec (TTA) — Open House, WOC Flying Club, YE rallies

» Johnston Cty. (JNX) — EAA506, Open House, YE Rally, IAC aerobatic box

» Harnett Cty. (HRJ) — Host NC Soaring Association, grass parallel runway

e Goldsboro (GWW) — FAAST Wings Weekend, YE rally

* Rocky Mt.-Wilson (RWI) — EAA1047, YE rallies

 Rowan Cty (RUQ) — EAA1083, IAC aerobatic box, hosts FAAST Team

e Lumberton (LBT) — EAA 1487, MAFSAC, IAC19 acro contest

» Asheboro (HBI) - NCAM Museum, Open House, YE rally, cheap 100LL

» Hickory (HKY) — EAA731, Aviation Museum, restaurant on field

» Ocracoke (W95) — Howard’s Pub & beaches!

* Elizabeth City (ECG) — EAA1278, Open House, YE rallies, restaurant on field
 Elizabethtown (EYF) — Known for cheap 100LL, Oscar Taylor & Melvins
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Example: Gilliam-McConnell (5ENC3)

Carthage, NC, owner: Roland Gilliam
Named for James McConnell, WWI Pilot, Carthage Nati ve

« 2500’ paved runway, parallel grass runway for taildraggers & soaring

 Pik ‘n Pig BBQ restaurant, outdoor pavilion, gift shop, driving range

* Houses and hangar apartments; Airport RV Park (new!); WWI A/C Museum
« Multiple hangars; full maintenance and avionic shops on the field

e Fuel: 100LL and Premium, ethanol-free Mogas (new!)

« EAA 1220, President Roland Gilliam, meets on 3" Saturdays at 9AM
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Thank You!

Kent Misegades
Cary, North Carolina
kent@ufuel.com

919-303-8230

Questions?

EO Mogas fueled, four-seat
Rotax 912 powered Tecnam P2006T
Tecnam USA, Richmond, VA
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