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GAMI has been researching high octane unleaded avgas solutions since 2003.

From 2002 through 2009 - - Three different major refineries of Avgas have, at various
times, engaged GAMI to use our detonation test facility to conduct research on
candidate unleaded Avgas formulation.

All three of those fuels failed to provide adequate detonation margins.

From that experience and knowledge base as to why those three fuels failed to be a
suitable replacement fuel, GAMI decided, in late 2009, to formulate a fuel with adequate
octane and operating characteristics and to seek FAA Certification of that fuel for the
General Aviation Fleet.

GAMI’s Aircraft Piston Engine Test Facility:

To our knowledge, there is only one other aircraft piston
engine test facility in the country with similar capabilities.




The goal was:

An FAA AML STC

Approving acommercially producible and
economically viable unleaded avgas for all aircraft
& spark ignition piston engines that presently
require the use of 100LL for detonation margins.
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United States of America
Department of Transportation
Federal Aviation Administration

Supplemental Type Certificate

Number_SAQ1967WI

This certificate issued to: General Aviation Modifications, Inc.
2800 Airport Road, Hangar A
Ada, OK 74820

Certifies that the change in the type design for the following product with the limitations and conditions
therefore as specified hereon meets the airworthiness requirements of Pat23 of _Code of Federal Regulations
s Make:
Original Product &
Type Certificate Number: See attached FAA Approved Model List (AML)
¢ o ) , Model: o 5A01967WI, for al aireraft makes, models and
Q)ESl:ﬂplwtl ﬂ_f‘qypﬂ (Dfngn Cﬁange'. certification basis.

Use of GAMI G100UL High Octane Unleaded Avgas on aircraft listed in the attached AML.

Add the following approved fuel: unleaded aviation gasoline per GAMI Specification G100UL-12C-2, or later FAA Accepted revision.
Comingling is approved with ASTM Grade 100LL aviation gasoline and other gasolines with 100 MON or less, including MoGas, where
those gasolines are also approved for the same make and model engines.

See attached STC AML No. SA01967WI for all required data.

Limitations and Conditions:

1. Specific approval must be obtained for each model aircraft to ensure compatibility with its fuel system.
2. Compatibility of this design with iously app ifi must be i by the installer.
3. STC SE01966WI must be previously installed.

This certificate and the supporting data whichi is the basis for approval shall remain in effect until surrendered,
suspended, revoked, or a termination date is otherwise establisfied by the Admini of the Federal
Aviation Administration.

October 6, 2020

Date of Application: Date Reissued:

Date of Issuance: July 23, 2021 Date Amended:

By Direction of the Administrator

Signature:

Titfe: Wichita ACO Branch

ey Glraon O S CeTRcats s purishae by &1 of ol arceeding 81000 r mpsscnmet 1 Gxceading 3 years, or boln TNis ceriicate may bs ransremed of mace
inaccoroance with 14 CFR 21.47. Possessian of this Supplemental Type Cerificate {STC) document by persons oiher than
I STC Polda oas ot sttt o he desian i no 0 ater ar aiaret ireraf ongine, o propeller. The STC. supporing docurertation trawngs,instrcicns
spacificaiiors, f1ghl Manual supplaments. etc.; s the propeny of the STC holder. /n STC holdar who allows a person to se the STC to alter an airora®, airoraft engine o
proseller must provide that parson with wrilten pennission acceptable to the FAA. {Ref. 14 C=R 21,120}
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United States of America
Department of Transportation
Federal Aviation Administration

Supplemental Type Certificate

Number_SE01966WI

This certificate issued to: General Aviation Modifications, Inc.
2800 Airport Road, Hangar A
Ada, OK 74820

Cert;'ﬁes that the (ﬁange in the type cfesign for the _ﬁ)[[owing prot[uct with the fimitations and conditions
Part 33 ‘yr Code of Federal Regulations

therefore as specified hereon meets the airworthiness requirements of
e Make:
Original Product g
Type Certificate Number: - . See aftached FAA Approved Model List (AML)
L X R . Model: No. SE01966WI, for all engine makes, models and
Description of Type Design Change: certification basis.

Use of GAMI G100UL High Octane Unleaded Avgas in spark ignition piston aircraft engines.

Add the following approved fuel: unleaded aviation gasoline per GAM| Specification G100UL-12C-2, or later FAA Accepted revision.
Comingling is approved with ASTM Grade 100LL aviation gasoline and other gasolines with 100 MON or less, including MoGas. where
those gasolines are also approved for the same make and model engines.

See attached STC AML No. SE01966Wi for all required data.

Limitations and Conditions:

1. Specific approval must be obtained for each model aircraft to ensure compatibility with its fuel system.

2. Compatibility of this design with i i i must be i by the installer.

3. Thls approval should not be extended to other speaﬁc engines of these models that incorporate any other previously approved
ion, unless it is ined that the i ip between this change and any of those other previously approved

modifications will introduce no adverse effect on the airworthiness of the engine.

This certificate and the supporting data which is the basis for approval shall remain in effect until surrendered,
suspended, revoked, or a termination date is otherwise established by the Administrator of the Federal
Awviation Administration.

October 1, 2020

Date of Application: Date Reissued:

Date of Issuance: July 23, 2021 Date Amended:

By Direction of the Administrator
Signature:

Title: Wichita ACO Branch

Any Slerafon of s Ceriicate s punishable by a fine of not exceedmg s1 ooo o ot .xoeeamga years, or boih This canficale may be fransiened or mace

Type Ce by persons other than
the sro holder does not consilule rgnts o the design ata nor o mr ﬂn aman am:raﬂ engine, or pmuener The STC's supporiing documentation {drawings, instructions
specifications, flight manual supplements. efc ) is the property of the STC holder. An STC hoider who allows a person to use the STG to after an aircraft aircraft engine. or
propeller must provice that person vith wrtten permission acoeplable 1o he FAA, (Ref. 14 CFR 21.120}

FAA Form 8110-2 (03/21) Page 10f 2
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Requirements for a practical replacement
unleaded Avgas for ASTM D910 100LL.:

1) Octane ~same as 100LL,;

2) Fungible with 100LL in the FBO tanks and the wing tanks of
the aircraft (includes material compatibility);

3) Can be produced within existing industrial refining facilities;
4) Cost ~comparable with 100LL,;
5) Fleet wide “All Aircraft— All Engines” FAA approval.

Fueling the Fature
of General Aviation

General Apviation dPodifications, (Jnc.

Engineering the Future of General Aviation




G100UL
Avgas Is
completely
“fungible”
with all other
gasolines
approved for
use in general
aviation
gasoline.

G100UL™ —— FBO 100LL
Unleaded Avgas

50/50 Mixture of
G100UL™ Unleaded Avgas
and FBO 10CLL

FAA STC No. SA01967WI / SE01966WI




Aireraft Serial No
aramode

Engine(s) Serial No.(s)
Hakeimode

Document No. 06-6530007, Revision IR
G100UL*

FAA Approved

Avgas

plane Flight Manual Supplement

This Supplement must be attached to the Airplane Flight Manual or Pilot Operating Handbook
when General Aviation Modifications, Inc. G100UL fuel is to be used in accordance with the
following SIC's: SAQ1967WI for airframes and SEQ1966WI for engines.

The i ion contained herein the i tion of the Airplane Flight Manual or
Pilot Operating Handbook or operating placards only in those areas listed herein. For limitations,
procedures, and performance information not contained in this supplement, consult the basic
Airplane Flight Manual or Pilot Operating Handbook or appropriate placards.

Digealy e TS
KENT S LUND i Zo0z10721:
s

150

Kent S. Lund
Manager, Central Flight Test Section, AIR-714
Federal Aviation Administration Wichita, KS

Dat

12 July 2021

05-5560007, Rev. & Page1of 6

FAA Approved _12July 2021

Placards

Adjacent ta each fuel fller opening, at least one {or mare] f the following placards should be
added in addition to existing placards describing 100LL or ather appraved aviation gasoline:

G100UL” AVGAS

FOR ALTERNATE FUELS SEE
PILOTS CPERATING MANUAL.

PO Sty TS
$TC sAvtseTWI s7C 36

Or

G100UL AVGAS

FOR ALTERNATE FUELS SEE
PILOTS OPERATING MANUAL

CAUTION

DO NOT INSERT FUEL NOZZLE
MORE THAN 3 INTO TANK.

5TC SE01966W1

Other shapes and sizes of placards for this purpose as may be approved from time to time by
the holder ot the G10QUL avgas airframe STC and those alternative placards may be substituted for any
of the placards depicted, abave. Placard number 2 should be included for aircratt that have similar
existing placards restricting depth of insertion of the fuel nozzle.

06-6590007, Rev. IR Pagedof 6

FAA Appraved 12 July 2021

LOG OF REVISIONS
Revision Pages Date ipti FAA Approved
IR Al 7-12-2021 | Complete KENTS UKD

FAA
Approved
Airplane FMS

06-6590007, Rev. 3 PagaZett

AR Approved L2 July 2021

SECTION 3 — EMERGENCY PROCEDURES
No Change
SECTION 4 — NORMAL PROCEDURES

During prefight inspection af the aircraft, drair fuel sumps and check fuz! for signs of water or
cantaminants in tha usual mannar. The native color of GIOUL avgas tands to be yellow to dark
amber. Mixed 50/50 with L0OLL, it will tynically have a green tint. Other combinations of 100LL
ang G100UL avgas will result in still dif?erent colors. The color has ro effect on the performance
of the fuel. Water will stll gather at the bottom of the fuel samole cup, as with 100LLang other
aviation gasolines. Observe normeal gooe practices to avoid contact with the skir or excessive
inhalation of gasaline vapors. Use soap and water to nromptly wash skin areas contaminated
with aviation gasoines as soon as possiole after exposure.

Operating procedures, including acwer settings, ‘uel flows, operating temparatures, operating
limitations, etc. as fisted in the zircraft POH, FIMS, or placards remain unchanged while operating
on GL0DUL avgas.

GLOOUL avgas has 3 volumetric ensrgy density that is approximataly 1 - 2% greater than that of
typical ASTM DE10 100LL “uel. Therefore, operation o1 100% G190UL fuel may allow running on
very sighly lower uel flow {measured in gallons/hour) while providing the same power. Thus,
peraticn with G100UL avgas may result 'n nagligiole to very slightly g-eata- range 2t the same
sirsprad compared to caeration on the same volume quantity of 10011 avgas, assuming al
other factors that have an effect on range are the same.

SECTION 5 — PERFORMANCE

Performance will be essentially unchanged by the use of G100UI avgas, alone, or in any

combination with other fuels approved for your airframe and engine.
SECTION 6 - WEIGHT AND BALANCE

The ematy weight may change oy 3 slight amount when G100UL avgas is used. This is due only
10 the very small change in the waight f the urusable *usl which is consierad part af the empty
weight of the zircraft, The weight of the unusable fuel will increase by 4% when G100UL is used
in plece of 100LL  This slight ircrease in empty weight is considered negliglble and does not
require the ampty weight o c.g. to b re-caiculated. The full fuel pay 0ad will be recuced by the
signt inerease in the welght of the volme of G100UL that replaces 10011 In the tanks.

Wnen using Grade G100UL avgas, use 5.25 los/gal for weizht and balance caleulations. For
Gradde 100LL, use 6.0 Ibs/gal for weight and balance calzulations. For mixtures of G100UL avgas

05-5520007, Rev. IR Page S of &

FAA Aparoved 12 July 2021

SECTION1 — GENERAL

This sugalement previces informaticn to be used when cperaing aircraft and engines witn
G100UL avgzs. Keea this cocument in the airplare cockais withir reach of the allot,

Description

G100UL aviation gasaline (avgas) is an unieaded high ccrane avgss that may be used in place of,
arin any combiration witn, ASTM D10 100L., or any asproved avgas
lawer than 100, GZOCLL svgas is nct dyad Ike blue \ezced aviation gasoline. G100UL aveas may

mosor octzne ruml

sppear yallow to dark amberin coler, depending o1 the constituerts n the fuel.
SECTION 2 - LIMITATIONS
Fuel Limits.

APPROVED FUELS

Use Grade G10DUL avgas 'n any combination with fugls anproved fo- use o aircraftfengnes that

are spproved for operation on Grade 100.L endfor avietion fuels thal heve Motor Dtlene
Numbers lower than 100,

CAUTION:

DC NCT MIX §100UL AVEAS WITH MOTOR GASCLINE (VOGAS)

THAT CONTAINS ETHANCL OR METHANOL
For aireraft that currently aporove its use, isapropyl alecrel T amounts ot to exceed 1% oy
wolame car: be added to G100UL or a mixiure of §1CUL and 100LL avgas to prevent ice
formiation in fue| nes and tanks, 3 sure thaiscpropyl alcohal does not exceed the 1% by
volume of the total amount of avgas of avaas Mixture in the tank.
When rixed with 1001 avgas the G100UL avgas may chargs tae colar of the fuel mixture 0 a
color that coes not ratch th

or of either fuel

Fuz additives approved in the base ARV, POH, or plecarcs continue to be approved in dossge
amounts s listed in the AFM, POH, or plecards.

06-5580007, 3ev. IR Page3of 6

Fi Approvad 12 July 2021

and other fuals, either use 6.25 Ihsgal or calculate the weignt of the combined fual ty
incicated by ther respective weignts/gallon. Note, anproved automotive / MoGas may often
welgh as much as 6.3 Ibs/galion.

eally simple!

Six Pages

06-6590007, Rev. IR Page 6ot &

FAA Approved 17 July 2071



SECTION1 - GENERAL

This supplement provides information to be used when operating aircraft and engines with
G100UL avgas. Keep this document in the airplane cockpit within reach of the pilot.

Description

G100UL aviation gasoline (avgas) is an unleaded high octane avgas that may be used in place of,
or in any combination with, ASTM D910 100LL, or any approved avgas with motor octane number
lower than 100. G100UL avgas is not dyed like blue leaded aviation gasoline. G100UL avgas may
appear yellow to dark amber in color, depending on the constituents in the fuel.

SECTION 2 - LIMITATIONS

Fuel Limits
APPROVED FUELS

Use Grade G100UL avgas in any combination with fuels approved for use on aircraft/engines that
are approved for operation on Grade 100LL and/or aviation fuels that have Motor Octane
Numbers lower than 100.

CAUTION: DO NOT MIX G100UL AVGAS WITH MOTOR GASOLINE (MOGAS)
THAT CONTAINS ETHANOL OR METHANOL.

For aircraft that currently approve its use, isopropyl alcohol in amounts not to exceed 1% by
volume can be added to G100UL or a mixture of G100UL and 100LL avgas to prevent ice
formation in fuel lines and tanks. Be sure that isopropyl alcohol does not exceed the 1% by
volume of the total amount of avgas or avgas mixture in the tank.

When mixed with 100LL avgas the G100UL avgas may change the color of the fuel mixture to a
color that does not match the color of either fuel.

Fuel additives approved in the base AFM, POH, or placards continue to be approved in dosage
amounts as listed in the AFM, POH, or placards.

06-6590007, Rev. IR Page 30of 6

FAA Approved _12 July 2021

Placards

Adjacent to each fuel filler opening, at least one (or more) of the following placards should be
added in addition to existing placards describing 100LL or other approved aviation gasoline:

G100ULC AVGAS

FOR ALTERNATE FUELS SEE
PILOTS OPERATING MANUAL

PPATENT. See hitps:/ig100ul.comipatents
STC SA01967WI STC SE01966WI

Or

G100UL” AVGAS

FOR ALTERNATE FUELS SEE
PILOTS OPERATING MANUAL

CAUTION

DO NOT INSERT FUEL NOZZLE
MORE THAN 3" INTO TANK

PATENT. Ses hitps/ig100ul comipatents
STC SA01967WI STC SE01966WI

And/Or

Other shapes and sizes of placards for this purpose as may be approved from time to time by

the holder of the G100UL avgas airframe STC and those alternative placards may be substituted for any

of the placards depicted, above. Placard number 2 should be included for aircraft that have similar
existing placards restricting depth of insertion of the fuel nozzle.

06-6590007, Rev. IR Page 4 of 6

FAA Approved _12 July 2021




SECTION 3 — EMERGENCY PROCEDURES and other fuels, either use 6.25 Ibs/gal or calculate the weight of the combined fuel types, as
indicated by their respective weights/gallon. Note, approved automotive / MoGas may often
No Change weigh as much as 6.3 Ibs/gallon.

SECTION 4 — NORMAL PROCEDURES

During preflight inspection of the aircraft, drain fuel sumps and check fuel for signs of water or
contaminants in the usual manner. The native color of G10UL avgas tends to be yellow to dark
amber. Mixed 50/50 with 100LL, it will typically have a green tint. Other combinations of 100LL
and G100UL avgas will result in still different colors. The color has no effect on the performance
of the fuel. Water will still gather at the bottom of the fuel sample cup, as with 100LL and other
aviation gasolines. Observe normal good practices to avoid contact with the skin or excessive
inhalation of gasoline vapors. Use soap and water to promptly wash skin areas contaminated
with aviation gasolines as soon as possible after exposure.

Operating procedures, including power settings, fuel flows, operating temperatures, operating
limitations, etc. as listed in the aircraft POH, FMS, or placards remain unchanged while operating
on G100UL avgas.

G100UL avgas has a volumetric energy density that is approximately 1 - 2% greater than that of
typical ASTM D910 100LL fuel. Therefore, operation on 100% G100UL fuel may allow running on
very slightly lower fuel flow (measured in gallons/hour) while providing the same power. Thus,
operation with G100UL avgas may result in negligible to very slightly greater range at the same
airspeed compared to operation on the same volume quantity of 100LL avgas, assuming all
other factors that have an effect on range are the same.

SECTION 5 — PERFORMANCE

Performance will be essentially unchanged by the use of G100UL avgas, alone, or in any
combination with other fuels approved for your airframe and engine.

SECTION 6 — WEIGHT AND BALANCE

The empty weight may change by a slight amount when G100UL avgas is used. This is due only
to the very small change in the weight of the unusable fuel which is considered part of the empty
weight of the aircraft. The weight of the unusable fuel will increase by ~4% when G100UL is used
in place of 100LL.  This slight increase in empty weight is considered negligible and does not
require the empty weight or c.g. to be re-calculated. The full fuel payload will be reduced by the
slight increase in the weight of the volume of G100UL that replaces 100LL in the tanks.

When using Grade G100UL avgas, use 6.25 Ibs/gal for weight and balance calculations. For
Grade 100LL, use 6.0 Ibs/gal for weight and balance calculations. For mixtures of G100UL avgas

06-6590007, Rev. IR Page 5 of 6 06-6590007, Rev. IR Page 60f 6
FAA Approved _12 July 2021 FAA Approved _12 July 2021
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Test Plan G100UL & xG100UL Unleaded Avgas Engine Run Detonation Test Plan

END
Continental Motors Inc. Models: [Excerpt ]

10-520-B,-BA,-BB normally aspirated and turbonormalized per STC SE5222NM ES5CE

10-550-B, normally aspirated and turbonormalized per STC SE5222NM

10-550-N, normally aspirated and turbonormalized per STC SE10589SC

TSIO-550-A, TSIO-550-B & TSIO-550-K

STC SE4082NM

AEI0-390-A1A6, A3A6, -A1B6, -A3B6 [Excerpt ]
0-540-B1B5, O-540-B2B5, O-540-B4B5, O-540-J3A5D
10-540-K1A5D, 10-540-K1G5D, 10-540-K1G5

E3SO
ESSO

10-390-A1A6, -A3B6, -A1B6, -A3A6, both normally aspirated and turbonormalized per

EOOO06NY

E-295
1E4

TIO-540-AE2A, TIO-540-AH1A, TIO-540-S1AD, TIO-540-J2B, TIO-540-J2BD E14EA [Eal=W =yiYA\

8. PURPOSE OF DATA To define Part 33 detonation tests in support of STC approval of General Aviation
Modifications, Inc. G100UL fuel in various engines. FAA Project Numbers ST06669WI-E (was ST13515AT-E) and
ST06671WI-E. Covers Test Day Redlines from Oct 1, 2020 REV L approved test plan.

9. APPLICABLE REQUIREMENTS (List specific sections)

14 CFR Part 33 — Subpart D §33.47 Detonation Test, Amendment None

10. CERTIFICATION - Under authority vested by direction of the Administrator and in accordance with conditions and limitations of appointment under 14 CFR
Part 183, data listed above and on attached sheets numbered _n/a_ have been examined in accordance with established procedures and found to comply with
applicable requirements of the Airworthiness Standards listed.

Recommend approval of these data
| (We) Therefore [:] Approve these data

11. SIGNATURE(S) OF DESIGNATED ENGINEERING REPRESENTATIVE(S) | 12. DESIGNATION NUMBERS(S) | 13. CLASSIFICATION(S)

Engines, Powerplant, Flight
- FC(L/// /(era @‘ﬂrge W. Braly DERT-830960-SW Test, Flight Test Analyst

THE FAA WICHITA ACO BRANCH
ACKNOWLEDGES RECEIPT AND
CONCURS WITH THE RECOMMENDATION
FAA Form 8110-3 (03/10) SUPERSEDES PREVIOUS EDIT NamefDate: T
ity i
m

&AW Date: 2021.03.26 1122:09 0500

approved the
detonation
testing on a
selection of
the most
detonation
“challenged”
engines in the
fleet. 11




(105 °F day)
GAMI SUCCESSFULLY
FINISHED ALL OF THE

REQUIRED FAA PART 23
AIRFRAME FLIGHT
TESTING TO QUALIFY
G100UL UNLEADED
AVGAS FOR A HIGH
COMPRESSION TURBO-
CHARGED AIRCRAFT.

= September 5. 2012
Note: P

There were 4 highly experienced FAA
to supervise this approved test. Two from Ka
and one each from Ft. Worth & Atlanta.

To the best of our knowledge, that
was the first time that had ever been
successfully accomplished on an
unleaded aviation gasoline.

It may still be the only time.
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STATEMENT OF COMPLIANCE WITH AIRWORTHINESS STANDARDS
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These are copies of the formal FAA approvals for :
1) Material Compatibility “Dynamic Fuel Test” Test Plan; And

2) The successful & fully approved final report demonstrating comprehensive
material compatibility with fuel wetted components of the aircraft and engine

systems.
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G100UL™ High Octane Unleaded Gasoline

Fueling the Future of General Aviation

G100UL™ — FBO 100LL
Unleaded Avgas

50/50 Mixture of
G100UL™ Unleaded Avgas
and FBO 100LL

FAA STC No. SA01967WI / SE01966WI

Frequently Asked Questions about G100UL™ Avgas:

What changes will | have to make to my engine to use G100UL™ avgas?
Other than placards, no modifications are required. A small placard is attached to the engine and “stick - on”" placards
are applied to refueling ports. In addition, there is a short POH supplement added to the AFMS.

How much more than 100LL is G100UL™ avgas going to cost? / What will the STC cost?

Current best estimates are that G100UL™ avgas will cost 60 - 85 cents/gallon more than 100LL as the fuel leaves
producer’s facility and begins to enter the stream of commerce. Estimates are based on crude oil pricing and will vary v
the price of crude cil. The STC pricing will be based on engines and horsepower, in a manner similar to the pricing for
other fuel STCs that have been available for low octane gasolines.

How soon can | buy a tank of G100UL™ Avgas at my airport?
As fast as production can be ramped up and delivered to airports, it will be available.

What is the octane performance of G100UL™ avgas?

During FAA approved detonation testing, the detonation protection from use of G100UL™ avgas exceeded that
a corresponding ASTM D910 100LL. That detonation testing was personally observed by highly experienced F
propulsion engineers.

Other than being lead - free, are there other benefits to G100UL™ avgas?

Spark plug maintenance and replacement intervals will be improved in the absence of metallic deposits from
lead. In addition, it is likely that over time oil change intervals will double. Without the lead, it is likely that a synthet
oil will become available and that will further increase oil change intervals and reduce the hassles associated with oil
changes. It remains to be seen if TBO recommendations will increase over time.

What are the operating limitations/concerns/exclusions with use of G100UL™ avgas?
They do not change. G100UL™ avgas is basically “transparent’ to the engine, aircraft, & pilot.

Will the operation of my engine change with G100UL™ avgas?
No. Pilots with sophisticated engine monitors may be able to detect small, negligible, changes in EGTs compared
operation on 100LL.

Are there any airspeed or range implications with the use of G100UL™ avgas?

Essentially, no. At the same volumetric (GPH) fuel flow and a LOP mixture, the aircraft will be one or maybe |
knots faster, due to the slightly higher volumetric energy density. Likewise, with full tanks, the range of the aircraft
be the same or possibly increase by ~ 1%. However, G100UL™ avgas weighs about 6.3 Ibs/gallon, rather than ~ 6.0 Ibs
gallon.

Can | mix G100UL™ avgas with 100LL (or mogas)?
Yes. Co - mingling of G100UL™ Avgas and other gasolines approved for use in your aircraft is specifically authorized
the limitations section of the STCs, and will be functionally transparent to the engine and pilot.

Which Engines & Airframes are covered with the initial STC?

According to a carefully planned agreement with the FAA, a small number of Lycoming engines and Cessna airframes w
selected for the initial Approved Model List. That list is designed as a “place holder” list for a much larger spectr
of Lycoming and Continental engines that will be added as the AML expands over the next nine to twelve months.
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Frequently Asked Questions about G100UL™ Avgas:

What changes will | have to make to my engine to use G100UL™ avgas?
Other than placards, no modifications are required. A small placard is attached to the engine and "stick - on” placards
are applied to refueling ports. In addition, there is a short POH supplement added to the AFMS.

How much more than 100LL is G100UL™ avgas going to cost? /| What will the STC cost?

Current best estimates are that G100UL™ avgas will cost 60 - 85 cents/gallon more than 100LL as the fuel leaves the
producer’s facility and begins to enter the stream of commerce. Estimates are based on crude oil pricing and will vary with
the price of crude oil. The STC pricing will be based on engines and horsepower, in @ manner similar to the pricing for
other fuel STCs that have been available for low octane gasolines.

How soon can | buy a tank of G100UL™ Avgas at my airport?
As fast as production can be ramped up and delivered to airports, it will be available.

What is the octane performance of G100UL™ avgas?

During FAA approved detonation testing, the detonation protection from use of G100UL™ avgas exceeded that of
a corresponding ASTM D810 100LL. That detonation testing was personally observed by highly experienced FAA
propulsion engineers.

Other than being lead - free, are there other benefits to G100UL™ avgas?

Spark plug maintenance and replacement intervals will be improved in the absence of metallic deposits from
lead. In addition, it is likely that over time il change intervals will double. Without the lead, it is likely that a synthetic
oil will become available and that will further increase oil change intervals and reduce the hassles associated with oil
changes. It remains to be seen if TBO recommendations will increase over time.

What are the operating limitations/concerns/exclusions with use of G100UL™ avgas?
They do not change. G100UL™ avgas is basically “transparent” to the engine, aircraft, & pilot.

General Aviation Modification, Inc. Avfuel o
Ada, Oklahoma 888-359-4264 Ann Arbor, Michigan
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Freguently Asked Questions about G100UL™ Avgas:

Will the operation of my engine change with G100UL™ avgas?
No. Pilots with sophisticated engine monitors may be able to detect small, negligible, changes in EGTs compared to
operation on 100LL.

Are there any airspeed or range implications with the use of G100UL™ avgas?

Essentially, no. At the same volumetric (GPH) fue! flow and a LOP mixture, the aircraft will be one or maybe two
knots faster, due to the slightly higher volumetric energy density. Likewise, with full tanks, the range of the aircraft will
be the same or possibly increase by ~ 1%. However, G100UL™ avgas weighs about 6.3 Ibs/gallon, rather than ~ 6.0 |bs/
gallon.

Can | mix G100UL™ avgas with 100LL (or mogas)?

Yes. Co - mingling of G100UL™ Avgas and other gasolines approved for use in your aircraft is specifically authorized in
the limitations section of the STCs, and will be functionally transparent to the engine and pilot.

Which Engines & Airframes are covered with the initial STC?

According to a carefully planned agreement with the FAA, a small number of Lycoming engines and Cessna airframes were
selected for the initial Approved Model List. That list is designed as a “place holder” list for a much larger spectrum
of Lycoming and Continental engines that will be added as the AML expands over the next nine to twelve months.
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Why did GAMI elect to not participate in the

PAF| prOjeCt 2 = | m e l',..mlmmI m
= ] |II !H‘!‘! il I

1) We asked some questions and were advised:

A) That once GAMI submitted a fuel formulation to PAFI, that GAMI would
not be allowed to make any refinements or tweak that formulation. (That
was a “non-starter.”)

B) Further, we were already a long way down the certification path
towards a functional fleet wide AML STC AND WE WERE ADVISED THAT
WE WOULD GET NO CREDIT FOR THAT EXTENSIVE PREVIOUS
CERTIFICATION WORK.

Items A & B were “deal killers” for any possible GAMI participation in the
PAFI project.

Why? Because THAT PROCESS is NOT

how successful real world Research & — T%‘
Development is actually conducted. ~," g "‘*
| i““l" :‘ Iz

4 years later - - the FAA changed that policy! r :‘ & ﬂ



We remain convinced that we made the
right choice to stay out of the PAFI
project and to pursue our AML / STC.
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The balance of this presentation provides a
“window” into the unleaded fuel certification
activities we have been pursuing with the
help of the FAA.




After 14 months of effort, in 2015, GAMI obtained FAA approval of a
formal “Issue Paper” that established GAMI’'s means and methods
for conducting detonation testing to be fully approved by the
Administrator.

This 34 page “issue paper” formally “blesses” a well defined, objectively
determinable, detonation test and intensity measurement method and pass
/ fail requirements for use in certifying new fuels for the fleet.

This was the first time the
FAA had ever “blessed” a
detonation test methodology
(and “pass/fail” criteria) by
the rigorous “Issue Paper”

Alsy Tersa [TAT) Ior nuhse el orices,

Sl [ O CESS .
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Summary:. GAMI, with active FAA participation
and approved test plans and approved test
results, has successfully completed:

1) Material compatibility;

2) High altitude operation, high altitude re-start;

3) Hotday/hot fuel climb and operational testing;

4) Performance testing;

5) 150 hour 14CFR Part 33 engine “block” test on aircraft.

6) 170 hour on-aircraft “real world” F & R (functionality and
reliability) testing.

7) Update: December 15 & 16, 2020, 14CFR33.47 detonation
testing successfully completed.

ALL of these tests - - and the resulting data - -
have now been fully approved by the FAA.

~ General Apviation dPodifications, (Jnc. 2 1
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GAMI has two remaining FAA tests we mutually
agreed were prudent to complete the G100UL
avgas project for a:

Functional “Fleet Wide” - - ALL AIRCRAFT /ALL
ENGINES STC approval for G100UL.

These are tests that are closely similar to tests that
GAMI has already successfully performed as
certification tests or “company tests”. For this reason,
GAMI believes the risk of failure is extremely low.

General Aviation YNodifications, (Jnc.
,_: Engineering the Future of General Aviation 22



What is GAMI’s plan for deploying G100UL
into the field?

23



1) Patents , FAA
Certification, and
Quality Control.

Fleet Wide — All Aircraft & All \\
Engine FAA Certification N\

3) Production of 100+ million gallons / year ,f'
of high quality aviation alkylate used in
GAMI’'s G100UL unleaded Avgas.

— "{
— LURE
'g'g" Iu!!?!

uality 174
Alkylate “U.‘—"

I

2) Chemistry,
Patents & Critical

Y 4 Production of
/ Octane Enhancer.

| 4

~ 160-200 million
gallons/year of
100 octane
unleaded avgas - -
delivered to the
aircraft.
»

\
\

i:-..'

4) Avfuel will supervise the

logistics of production and
delivery of G100UL unleaded
avgas to FBO’s in order to get
G100UL into the wings of the

entire fleet of G.A. Aircraft. 54



In the next few slides, there is further
Information about the practical
aspects and impact that a high
octane unleaded avgas will have for
the general aviation fleet of spark
Ignition piston engines.
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ylinder # 1.
Exquisitly clean
after ~170 hours e
flight test e
with G100UL. /j

Cylinder from 150 K -, >

hour durability test.

-

Dramatic difference compared to

Without the lead, and using synthetic
engine oil, there will be greatly
extended (2 -3 X) intervals for oil
changes, which are a major ongoing
expense and a nuisance for pilots.

cylinders operated on 100LL.

Operators of high
performance air cooled
piston race engines are
able to extend the time

between overhaul

substantially when
operating on unleaded
fuel, as compared to
their experience
operating on leaded
gasoline.

We anticipate, ultimately, the fleet
will be able to achieve extensions
for TBO* by 25% or more by
eliminating the metallic lead
deposits from the engine.

That saves the owner about $8-9K at
each overhaul.

General Aviation Nodifications, (/nc.
Engineering the Future of General Aviation 2 6



\

ylinder # 1.
Exquisitly clean
after ~170 hours
flight test
with G100UL.

Dramatic difference compared to
cylinders operated on 100LL.

Without the metallic lead deposits - - the engines may be operated on
synthetic motor oils.

Our previous testing shows that synthetic aviation oils reduce friction in
aircraft piston engines sufficiently to lower the operating cylinder head
temperatures by 15 to 25 degrees F.  That is a significant improvement

and allows for extended life and potentially slightly higher speeds due to
reduced cooling drag.

General Aviation odifications, (Jnc.
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Problems - - G100UL™ DOES NOT HAVE:

1) Lead or other metallic deposits in the combustion chambers.

Flight test engine remarkably free of deposits after operation
on 100LL for 473 hours and then 170 hours of “clean up”
with G100UL.

2) Incompatibility (fungibility ) with 100LL.

3) Cold weather starting and operational problems.
(Adequate vapor pressure and adequate v/v % of low boiling

point components to assure cold starting performance on
par with 100LL)

4) Long term storage issues. Demonstrated 3.5 year duration
real world hot & humid weather storage (Florida) w/ no gum or
other adverse changes in fuel.

... More:

_,;- General Aviation &Nodifications, (Jnc.
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Problems - - G100UL™ DOES NOT HAVE:

5) Unapproved test methods. GAMI IS THE ONLY entity that
has an FAA approved (signed off on by Air-21) DETONATION
TEST METHOD ISSUE PAPER and PASS/FAIL CRITERIA that
IS:

Free of biases and otherwise verified (by back to back
comparison testing) to be traceable to the detonation intensity
test levels used for the original certification of almost all of the
current general aviation spark ignition piston engines.

General Apviation dPodifications, (Jnc.
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Problems - - G100UL™ DOES NOT HAVE:

6) Supercharge rating.

The ASTM spec is 130 for 100LL for the ASTM D909 supercharge
rating. For the old “purple” gas, it was 145. (As in 115/145).

The G100UL supercharge
rating is extremely high.

PO BOK 45 GALEMA PARK, TEXAS TT54T VOIGE T3 672 1619
170 FIRST STREET v MRV IO, Com FRCEIM 1HETE 1604

DIXIE SERVICES INCORPORATED

CERTIFICATE OF ANALYSIS Number: 137800 This Supercharge rating
Client: FAA WJH Technical Center Date: May 25, 2011 iS Of grea’[ Significance to

Propulzion and Fuel Systems Team, AJP-6340

Atlantic City International Airport, NJ 08405 From a G100UL test th e Warb | rd commun |ty
Atention: Dave Atwood sample prepared at the
Sample: CTG 100UL. submitted 09 May 11 AFETF and sent for

Using G100UL, all of
e those engines that were
O R e o ”“_ de-rated when 115/145
T 0 Or00r) 1012 ceased production will
04809  Met heat of combustion, Btu/lb 18.212 .
D09  ASTM Supercharge rating, mL TEL/gal . again be able to operate

* It was not possible to acquire a standard D09 Supercharge rating for this sample at th ei r fu i i m | i |tary p ower
becausze itz knock-limited power curve did not follow the response typical of the leaded prmary .
reference fuslz. (See attached graph of power curves). | However, the peak power obtained for ra‘ti N g S.

thiz zample was approximately equivalent to that of the izo-octane + 6.00 mL TEL reference
fuel. which haz an azzigned performance number of 167.0.

General Apviation dPodifications, (Jnc. 3 O
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Marks: B3 MT5 .
Date: 25 Apr 11 analysis by the FAA.







“Expansion of the AML to:

~ALL AIRCRAFT /ALL ENGINES
AML STC approval for G100UL ™ avgas - - -

when ?

Based on the progress made over the last 11
months with our new FAA Team . . .

Q1 to Q2 2022.

General Apviation dPodifications, (Jnc.
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Leave no engine on the ground . ..




