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Aviation industry needs...

Accurate ... Measurement
Actual ... Measurement

Absolute ... Measurement
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Solution

A New Management Method that Optimizes Business and

Ecological Performance Requirements

Resources Chemical Profile

Detail Financial Costs

NG Granular Resource
Economics

Granular Resource Economics
combines

Operational Performance

Material Flow Analysis
The Laws of Thermodynamics
Sustainability Economics
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Outcome

A Sustainability Management System That Provides ...

Highly Accurate Measurement
Detailed Real World Accounting
Total Impact Balance Sheet
Transparent Reporting

Future Risk Analysis
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Aviation Biofuel

EQ? has applied GRE to the issue of biofuel...

Fuel cost impacts and price/supply uncertainty risk reductig \

Direct GHG reductions

Direct reduction in emission credit reqs

Supply chain emission impacts
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Emission & Cost Accounting

Flight New York to London
Consumes 17,450 gallons Jet-A

N m-
2,897 161,482 164,379

CH4 0.07 0 0.7 EU ETS $3,185

N,O 0.10 5.13 5.23 » Fuel Cost

co 4.82 79.18  84.00 Future Costs

SOx 0.90 51.26  52.16 ?

NOXx 7.97  427.79 435.76 ?

VOCs 0.58 34.89  35.47

PM10 0.04 10.46 10.50 Efficiency

Metals <0.01 0.01 0.01 Reduction
—QZ Opportunities
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Biofuel CO, Emissions and Cost

osssioroe! | 53155
10% iofuel [T $2,867
20% Biofuel [N $2,548

a0% siofuel | $1,911

0 50 100 150 200
KT Carbon Dioxide
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GRE Reporting

Fleet Total VOC Emissions from LTO
emissions to local environment

Al gmissiong in kg

Chemlcal Emissions from LTO

VOC Emissions from LTO by Chemical

Fropens | 584 Others o
Acetaldetyde 516 Butyfalehyde ¥

Proissonibidnd Bl 'I.I-I-I,-'Igiec Ie-_'

L T ethyd ghyowal |

Fatta Rl RSN 13 butadiene,

Etfyne a7z Banzens — Formaldehyde

Butene
Acrolein

CaH1w0a50
A

CaHze0u5i0n
Acetaldehyde

Total &
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Total Fleet

AN erissians i kg

Aircraft Type

Mumber of Flights

Fuel Use (LS gallons)

Greenhouse gases
Cy

F"d-r'[‘l{uhtl.'
P10

VOCs (non methane
Heawy Metals

Chromdum
Arzenic
Cadimium
Copper
hNiercury
Michel

L i
Selenium

Zinc
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GRE Reporting

Atmospheric Emissions by Chemical Type

Chemical Group Total Quantity (kg) —

'“'—lilm I;h: {PM10)
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RAA & Real-World Accounting

Industry first to take a group approach...

Measured quantity use and cost
e Fuel and energy
e Carbon dioxide emissions
* Water use
e Waste generation and treatment
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= Aviation and Climate Change
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Using Granular Resource Economics
to Manage Aviation Emissions

Thank You
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