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ABSTRACT 
This report compiles and summarizes the scope of the extensive or exhaustive Material Compatibility Testing 
(MCT) completed and approved by the FAA during the course of the certification approval process for G100UL 
Avgas, beginning in January of 2010 and which resulted in the approval for use of G100UL Avgas in 100% of 
the airplanes and 100% of the piston engines on September 1st, 2022.   Reference FAA Project No. 
SA06786WI-E, SA06769WI-E, ST13515AT-E, SA06787WI-A, and SA06768WI-A & STC 
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3. ERAU_Report_GAMI_001_Rev_A, Flight Test Report of GAMI G100UL Fuel in Cessna Aircraft Company 172 Series Aircraft, 

Feb 16, 2015 
 

INTRODUCTION 
 
 This report compiles and summarizes the extensive scope of the Material Compatibility Testing (MCT) completed and approved 
by the FAA during the course of the certification approval process for G100UL Avgas, beginning in January of 2010 and which 
resulted in the approval for use of G100UL Avgas in 100% of the airplanes and 100% of the piston engines on September 1st, 
2022.  Also included are the results of some additional testing conducted both before and after the FAA approval of the STCs. 
 
 
 
 
 
 

Notice 
The information contained in or disclosed by this document is not considered proprietary to General Aviation 
Modifications, Inc. (GAMI) or to Engine Technologies Inc.  (ETI).  This document and the items and information 
contained or disclosed within may be used, copied, or reproduced in whole or in part, but may not be presented in any 
edited form or format that mischaracterizes the substance of the material described or referenced in this report.   
 

The FAA approved reports prepared by Cirrus Design remain confidential to Cirrus.  Therefore, only the cover page of 
those reports can be included in order to document the extensive material compatibility testing performed by Cirrus. 
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Appendix A1-A5:   Full Scale Aircraft Component Testing with Inventory of Tested Components. (FAA 
Approved/Accepted) 

 

Significant Finding:          An expansive and comprehensive set of used/high time in service aircraft and engine fuel wetted components 
continued to function normally (as intended) and without detectable degradation when operationally exposed 
to G100UL Avgas for more than six months while under adverse operating conditions (elevated fuel 
temperature, to enhance the chemical activity of the fuel.) 

Appendix B1-B3:     Independent 3rd Party Testing by Cirrus Design - G100UL Avgas in Cirrus Fiberglass-Epoxy Carbon   
                                       Fiber / Composite Fuel Tanks. (FAA Approved)  
 

Significant Finding:       There was no adverse effect on the Cirrus fiberglass – epoxy resin nor on the later fiberglass tanks with carbon 
fiber spars - - as a result extended exposure to an FAA required high aromatic blend of G100UL Avgas.  (Note: 
% aromatic significantly elevated above the G100UL Avgas specification limits). 

Appendix C1–C6:         Independent 3rd Party Testing by Embry Riddle.  “Real World” Functionality & Reliability Testing 
of Full Scale Aircraft In-Service Material  Compatibility, and high time in service Engine & Aircraft      
Durability Testing of G100UL Avgas. (FAA Approved) 
 

Significant Finding:         No detectable difference between aircraft and engine operation on G100UL Avgas and 100LL.  Durability test 
on 1400 hour TIS engine for  150+ additional hours (14CFR33.xx engine durability test) demonstrated 
excellent durability and wear characteristics on the engine and fuel system, including the high time 
carburetor.  

Appendix D1-D6:        Full scale Infrastructure / Fuel Delivery Systems Material Compatibility. 
Significant Finding:   Typical FBO Fuel Tanks, Plumbing, Pumps & Hoses are Fully Compatible with  G100UL Avgas.  Filter integrity 

was verified by independent 3rd party laboratory testing by one of the three major filter manufacturers. 
Appendix F:         Long Term Fuel (G100UL Avgas) Storage Stability Testing (~3 years).   

Significant Finding:       Three year storage in Daytona Florida shows no gum formation or other contaminants or particles that can 
adversely affect an aircraft fuel system.  

Appendix G1-G2:          Additional (months long) Testing of Cirrus Fiberglass-Epoxy Carbon Fiber / Composite Fuel Tanks 
Sealed with PolythioEther Sealant With Additional Testing of PolySulfide (a.k.a. “Pro Seal”) Sealant. 

 Testing witnessed by both the FAA and by Cirrus.   
 

Significant Finding:         No Adhesion Failure of Any Kind for either type of fuel tank sealant when exposed to G100UL Avgas for 
                                          extended periods of time (months and years). 
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  Appendix H:          Twin Cessna Fuel Selector-Actuator Testing. 
  

Significant Finding:         Use of the correct size (-12 or -13) Nitrile (Buna-N)  or FKM (Viton) “O-Rings” results in normal functioning 
of the Cessna Fuel Selector.   Use of the wrong size O-Ring (-14) results in failure / breakage of the O-Rings  
in either 100LL or G100UL Avgas.  
 
 
 
 
 
 
 
 
 
 
                          [Left Blank for Spacing and Formatting] 
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Appendix A1-A5:   Full Scale Aircraft Component Testing with Inventory of Tested Components. (FAA 
Approved/Accepted) 

 

Significant Finding:          An expansive and comprehensive set of used/high time in service aircraft and engine fuel wetted components 
continued to function normally (as intended) and without detectable degradation when operationally exposed 
to G100UL Avgas for more than six months while under adverse operating conditions (elevated fuel 
temperature, to enhance the chemical activity of the fuel.) 

 

Detailed Description:  See Exhibits A-1 through A-5, below and associated remarks  descriptions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. A-1 

* Note: Many of these components included 10 to 25 year old “O-rings”.  
Three examples are flagged with an *. 

Also note - - none of these components were “new”.  The FAA want real 
“in service” components to be used.  Clearly, that is the “right” way to do 
material compatibility tests and evaluation for new fuel chemistries. 

*  

*  
*  
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Appendix A (Continued):  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. A-2. Further Details of the Dynamic Rig Test for Aircraft / 
Engine Material & Component Compatibility with G100UL Avgas. 

Ex. A-3. FAA “sign off” for Dynamic Rig Test. 
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Ex. A-4. Cirrus Verification of the traceability of the used 
Fuel System Components removed from one of the 
Cirrus’ SR22 series aircraft and sent to GAMI in 2011 for 
use in the G100UL Dynamic Rig Test for evaluating the 
material compatibility and serviceability of a 
comprehensive collection of aircraft and engine fuel 
wetted components when exposed to 100LL and then 
also exposed to G100UL Avgas.  
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Ex. A-5. Supplementing the Dynamic Rig 
Testing, there was also traditional ASTM 
Coupon testing to verify that polysulfide 
(Pro Seal) (and also polythioether) fuel 
tank sealants performed as required and 
intended for the same sealant materials  
soaked in 100LL. 
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Appendix B1-B3:     Independent 3rd Party Testing by Cirrus Design - G100UL Avgas in Cirrus Fiberglass-Epoxy Carbon   
                                       Fiber / Composite Fuel Tanks. (FAA Approved)  
 

Significant Finding:       There was no adverse effect on the Cirrus fiberglass – epoxy resin nor on the later fiberglass tanks with carbon 
fiber spars - - as a result extended exposure to an FAA required high aromatic blend of G100UL Avgas.  (Note: 
% aromatic significantly elevated above the G100UL Avgas specification limits).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. B-1. Cover page of Cirrus Company’s Initial Round 
of Material Compatibility Testing of Epoxy Prepregs and 
Adhesives with prototype formulation of G100UL Avgas.  

Ex. B-2.  Cover Page of Second Cirrus Company 
Test Report Documenting Successful 
Testing of  G100UL Avgas as approved by 
the FAA.  
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Further Comments Related to Material Compatibility 
Testing Completed by Cirrus Design Using G100UL 
Avgas:  
The Testing described in Ex. B-1   was completed very early 
in the prototype G100UL Avgas development process. 
That report demonstrated that even very high levels of aromatics 
(> 50%) when used in that early prototype test formulation 
resulted in:  

A) No degradation in the strength of the multiple  fiberglass 
laminates used by Cirrus.  The specifments immersed in 
prototype G100UL “exceeded the baselin (strength) for 
all composite materials” tested.  Further, there was no 
change in hardness.  Further, the hardness trendline 
over a month of soaking at elevated termperatrue was 
completely flat - - demonstrating that there would be no 
further change over still further lengths of time.  

- and   - 
 

B) No degradation in the adhesive strength of the epoxy 
adhesive used by Cirrus to bond their structural 
laminates together.   In fact, the samples tested by Cirrus 
in that early formulation of very high aromatic G100UL 
Avgas (>50% aromatic content by mass) exceeded the 
strength of the epoxy adhesive exposed to reference 
fuels at the same temperature for the same duration.  

Ex. B-3.  FAA Form 8110-3 Documenting FAA Approval of Final Cirrus Design Report Demonstrating Full 
Compatibility G100UL Avgas with all of the Cirrus fuel wetted airframe components.   

FAA Approval of Cirrus Company 
Testing of G100UL Avgas. 
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Appendix C1–C6:         Independent 3rd Party Testing by Embry Riddle.  “Real World” Functionality & Reliability Testing 
of Full Scale Aircraft In-Service Material  Compatibility, and high time in service Engine & Aircraft      
Durability Testing of G100UL Avgas. (FAA Approved) 
 

Significant Finding:         No detectable difference between aircraft and engine operation on G100UL Avgas and 100LL.  Durability test 
on 1400 hour TIS engine for  150+ additional hours (14CFR33.xx engine durability test) demonstrated 
excellent durability and wear characteristics on the engine and fuel system, including the high time 
carburetor.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex.  C-1  EMBRY-RIDDLE Final Report of its Extended “Real 
World” Performance and Maaterial Compatibility 
Testing of G100L Avgas.  

Ex. C-2 Excerpt from EMBRY-RIDDLE final report establishing 
full material compatibilty of G100UL Avgas with the 
engine carburetor and all of its internal components.   
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Note:  These tests provided data to demonstrate the 
continued suitability of a wide variety of fuel-wetted aircraft 
and engine components for use of G1000UL Avgas, after 
extended functionality and reliability testing conducted by an 
independent set of ERAU pilots, mechanics, and engineers.   

Left - Ex. C-3. 
Further excerpt from the carburetor tear down / inspection 
report after the nine month long ~ 180 flight hour “real world” 
“Functionality & Reliability” testing of G100UL Avgas 
conducted by ERAU.  

Below - Ex. C-4. 
Further excerpt from the nine month long ~ 180 hour 
carburetor tear down / inspection report.  
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There have been no leaks or seepage of G100UL Avgas from this aircraft during its 15 years of G100UL avgas use, except for a 19 
year old sump drain which began to seep from the O-ring in January 2025.  The O-ring was replaced and there has been further 
seepage of any kind.  

Right: C-172 used by ERAU for its extended 
engine and material compatibility testing of 
G100UL Avgas. 
Almost all of that testing was done at the 
ERAU campus in Daytona Beech.  
However, after the conclusion of that testing,  
ERAU brought the aircraft to GAMI in 
Oklahoma where it was used for an FAA 
supervised “hot day” – “hot fuel” fuel 
vaporization/vapor lock climb test.   
All of the other testing by ERAU was done 
at their campus in Daytona Beech, Florida. 
There were no reports from Embry Riddle of 
any fuel leaks nor any report of any paint 
staining or paint damage. 
Note: ERAU later evaluated one of the PAFI 
fuel candidates that ended up being rejected 
because it would strip paint from a refueling 
spil  event - - and do so in a matter of 
minutes, even with aggressive and prompt 
efforts to clean up the spill.  On the left hand side of the photograph is a TNSR22 Cirrus which had 

earlier been successfully used for FAA supervised & witnessed hot day 
– hot fuel vaporization / vapor lock climb test to 25,000 feet (September 
5, 2012.)   This Cirrus first started using G100UL Avgas on Jauary 27, 
2010.  It has had G100UL Avgas in the fuel tanks for most of the past 
15 years, and all of the past two years.  

Ex. C-5.  Two Aircraft Used for Extensive Functionality and Reliability Testing of G100UL Avgas. 
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Ex. C-6.    Sign-off sheet from the FAA approved  final ERAU report which documents ERAU’s  nine month 
long ~ 180 hour, FAA supervised, “functionality and reliability testing” of a Cessna 172 aircraft 
and its high time Lycoming engine using G100UL Avgas. 
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Appendix D1-D5:        Full scale Infrastructure / Fuel Delivery Systems Material Compatibility. 
Significant Finding:   Typical FBO Fuel Tanks, Plumbing, Pumps & Hoses are Fully Compatible with  G100UL Avgas.  Filter integrity 

was verified by independent 3rd party laboratory testing by one of the three major filter manufacturers. 
                                            

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This standard Airport FBO 10,000 gallon 100LL 
Avgas storage and fueling tank has been in 
service with G100UL Avgas since August of 2022.  
Since then it has pumped thousands of gallons 
and the hoses, plumbing, seals, and filter have 
been exposed to G100UL avgas on a continuous 
basis.  
There have been no service or maintenance 
issues of any kind.  None.   

Ex. D-2: Photo at left taken in August  of 2022. 
Transport truck in background is filling this 
tank with components to produce finished 
G100UL.  

Ex. D-1:  Photos taken May of 2025. 
Standard Airport FBO storage and 
refueling system, currently used to store  
7-8,000 gallons of G100UL Avgas. This 
tank was originally filled with aromatic 
components, then later used to produce 
finished G100UL Avgas, in September of 
2022.   
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Ex. D-3  Report from Facet Filter Laboratory, 
documenting that G100UL Avgas is 
compatible with the large fuel tank filters that 
are used by FBOs.  
There were two filters (older and more recent 
types) that were examined and evaluated. 
 One had ~21,000 gallons of throughput and 
the second had 52,000 gallons of G100UL 
Avgas throughput at the time of the Facet 
report.   
At the time of this evaluation, these filters had 
been exposed to (soaking with) G100UL 
Avgas for two years, in addition to the fuel that 
was actively transferred through each of them.  
Below, the metal housing for the filters. 
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Ex. D-4  Additional Report from Facet Filter 
Laboratory, documenting that G100UL Avgas 
is fully compatible with the newer type “filter 
coalescer”, showing compliance to the most 
recent test matrix specified by the Energy 
Institute (E.I.) 
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Ex. D-5 Fuel transfer unit.  G100UL Avgas Field Evaluation. 
This unit had been used to transver approximately 100,000 gallons of 100LL before it was acquired by GAMI.  Thereafter it 
has been used to transfer an additional ~120,000 gallons of G100UL Avgas. Initially, it had Buna gaskets.  There were 10 of 
those.  One was leaking from the beginning.  We replaced all   ten with new cork gaskets. They have been in place with fuel 
filling the lines and no leaks and not even any sign of deterioration for over two years and more than 100,000 gallons of 
G100UL Avgas flowing through each of those fittings.  

Note: The wet spot is water from a 
tarp that was covering the motor.  
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Ex. D-6  Cork gaskets - - performing perfectly after two plus 
years of use and continuous exposure to G100UL Avgas. 
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Appendix F:     Long Term Storage Stability Testing (3 years):  
 
Significant Finding:     Three year storage in Daytona Florida shows no gum formation or other contaminants or particles 

that can adversely affect an aircraft fuel system.  
 
Details: 5.4 liters (about 1.4 gallons) of very aged G100UL Avgas was filtered though a 10-15 micron glass filter  
  which was weighed incrementally during the viltration. 
  The weight of the filter did not measurably increase by more than  0.01 milligrams.    

  There was “no discernable trend line” of increasing accumulation of particulates with increasing  
  volume of aged fuel. 

 

 

Ex. F-1 F  Evaluation of aged G100UL 
Avgas by micron filtration.  

Ex. F-2. Graph demonstrating that there was no particle 
accumulation in the stored fuel during the 3 year aging period.  
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Appendix G1-G2:          Additional (months long) Testing of Cirrus Fiberglass-Epoxy Carbon Fiber / Composite Fuel Tanks 
Sealed with PolythioEther Sealant With Additional Testing of PolySulfide (a.k.a. “Pro Seal”) Sealant. 

 Testing witnessed by both the FAA and by Cirrus.   
 

Significant Finding:         No Adhesion Failure of Any Kind for either type of fuel tank sealant when exposed to G100UL Avgas for 
                                          extended periods of time (months and years). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ex. G1   Multiple sealants in Cirrus fiberglass / carbon fiber “wet wing” fuel tank, soaked in G100UL Avgas for months at 
elevated temperature.   No adhesion failure.   https://www.youtube.com/watch?v=LQabrbFc9K0 
  

https://www.youtube.com/watch?v=LQabrbFc9K0
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Ex. G2   Multiple sealants in Cirrus fiberglass / carbon fiber “wet wing” fuel tank, soaked in G100UL Avgas for months at 
elevated temperature.   No adhesion failure.     
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Appendix H:          Twin Cessna Fuel Selector-Actuator Testing.   

Significant Finding:         Use of the correct size (-12 or -13) Nitrile (Buna-N)  or FKM (Viton) “O-Rings” results in normal functioning 
                                          of the Cessna Fuel Selector.   Use of the wrong size O-Ring (-14) results in failure / breakage of the O-Rings 
                                          in either 100LL or G100UL Avgas. 
 

Note: The country’s largest Twin Cessna Repair Facility advised GAMI that the correct sized O-rings for use in these actuators are -
12 or -13, not -14.  They further advised that use of -14 sized O-rings in 100LL would always result in failure.  Based on that information, 
extended testing was conducted using a salvage yard Twin Cessna fuel tank selector valve assembly.  Some of the results are 
documented, below.  Conclusion: Testing demonstrates that using the correct sized O-rings work normally and as intended in the 
Twin Cessna Fuel Selector valves – using either high aromatic (conforming) 100LL or G100UL avgas..  
 

Exhibit H.  Cessna Fuel Selector Actuator. 


