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Integrated ASTM/FAA Process % gevor

ASTM Qualification

D7566 New Annex
Drop-In Fuel

Unchanged
Operating

New Spec Limitation
Non-Drop-In

Fuel Approved for
Commercial Operations

New Oper Limitation
iness Certification

Re-Certify All Aircraft Operations



How ASTM D7566 Enables Drop-In Fuel % gevor

Prodction

Operations

Semi-Synthetic Fuel Conventional Jet Fuel Conventional Jet Fuel

Tighter Control of Separate Tracking Re-Certification

Fuel Properties NOT Required NOT Required
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ASTM Specification Process (ASTM D4054) % gevor

‘TIER 1 TIER 2 TIER3 TIER 4

Specification

: Fit-For-Purpose Component/Rig/APU Engine/APU
Properties Properties Testing Testing

INTERNATIONAL
Standards Worldwide

ASTM

Review

|
|
‘ | BOEING

& Ballot
s o Honeywell ASTM
ejec AL
. - Required [ Rolls-Royce =i 4_ Research
, .

% AIRBUS Report
Specification

ASTM Specification  ASTM Balloting OEM Review &
Process Approval

© 2012 Gevo, Inc. | 4



ASTM D4054

Standard Practice for Qualification and Approval of New Aviation Turbine Fuels and Fuel Additives
Schematic of the overall qualification process for new fuels
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Quote of the process % gevor

WHEN LIFE'S
HARD KNOCKS
GET YoU DOWN.-

KEEP MOVING
FORWARD!

- JUST GET UP-
DUST YOURSELF
OFF..
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ATJ-SPK Development Timeline

Mar-12
Oct-09 First Bulk Delivery
Gevo ATI-8 USAF Feb-14 Apr-15
Feb-09 Tier Il results Full Materials Sep-14 OEM Review
Gevo AFRL “Scale up Sep-12 Compatibility  Gg Flight Approval  Officially
Buil't demo_jet process San'fple resemt')'les Pratt & Whitney Apr-13 Report F404 for F18 Kicks Off
in walk-in hood Tier I results Dec-10 Engine Testing Rolls Royce Completed
First ASTM Task Rpt Engine Testing
N:;vgg e Dec-11 B par
Submitted to AFRL Jun-10 FirstT)eIivery ) fan-13 Sep-13 Exceed
for Tier Il testin ATJ-8 USAF First Draft ASTM P . 100,000 USG Dec-14
g ATl Task Force Data Report On-Site ATJ-SPK F-18 Flight US Navy
Established 55 gal drums Version 1.1 OEM Mtg Blended
ASTM Silsbee, TX
Laboratory Wo
Jet Process
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Jul-11 Apr-12 Ti"e'f:e";gy
Dec-08 Gevo Honeywell Apr-13 Completed
Submit jet fuel SHR Pilot Plant Aerospace First Shi t ATJ-SPK
. pmen
sample to AFRL for Construction CRCATJ-8 of ATI-S
Tier | testing Begins Presentation US Navy Dec-13
Dec-11 Jun-12 Sikorsky UH-60 Oct-14
Mar-09 SHR Pilot Plant USAF Blackhawk Helicopter Last Flight
Gevo Start up A-10 Flight US Army Sikorsky UH-60 Apr-15
Tier I results AFRL First Flight of US Army Version 1.8
“sample meets Endurance Testing Endur.ance ASTM ATJ-SPK
1P-8 specifications” Testing Liata kepors
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ASTM History 7 gevor

ASTM Task Force in ASTM D02-J6 Initiated in June 2010
Group of producers assembled (Fall 2010)
First task force meeting with engine OEMs at (Dec 2010 ASTM)
Task Force meetings held at both 2011 ASTM and CAAFI meetings
Task Force was broken into two main areas:
— ATJ-SPK (paraffins) - Current Research Report
— ATK-SKA (w/aromatics) — Drafting Research Report
Over 100,000 gallons of ATJ-SPK 50/50 blend has been produced and flown.

Gevo operates a demo scale facility in Silsbee, TX which has been operating 24/7 for
the past 3 years producing ATJ-SPK.

Extensive testing has also been completed on ground diesel engines through work
funded by US Army at SwRI.

AT]-SPK Testing Completed
AFRL Fit-for-Purpose testing — 2009-2013
Rolls Royce AE3007 testing 2012
GE TF34 engine testing 2012
US AFRL A-10 flight 2012
Goodrich fuel gauging analysis 2012
Pratt & Wittney Canada PW 615F testing
Honeywell G230 and 131-9 testing 2011.
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ASTM D7566 Annex 5

' Designaticec D756% - 16
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