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Executive Summary

Elemental Fuel and Power (EFAP) is an environmental solutions company that withénelp
Columbia Airport enhance environmental and financial sustainability. EFARwedit in a
30,000square footfacility near the airport that will manage airplane sewage, generate ~30% of
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and administration vehiclesThe project will cet $2.92 million, with a calculated return of

13.96% and a payback period eb%Yyears

A longterm contract will be signed with Columbia City Water Services and Solid Waste Division
to provide organic waste and sewagem their collection services. The ganic waste will be

feed into an anaerobic digester to chemically convert it into biogas (~60% Methane) with solid
waste byproducts to be sold as fertilizer. Methane will be used in high efficiency reciprocating
engine to generate ~400 KWA. portion of he energy,52.5 KWe will be used to power the
facility andrun asteam methane reformer (SMR) to create 100of hydrogen per hour. Two
days worth of hydrogen will be stored as back up for vehickue#ling. Contracts will be
established between EFAP a@blumbia Airport for the supply of electricity and hydrogen,
providing Columbia Airport with financial stability.

The conversion to hydrogen vehicles avoids the price fluctuations associated with fossil fuels,
while reducing noise and air pollution. Fuetimore, the airplane tugs will save airlines the fuel
costs associated with taxing airplanes to terminals and back. These cost savings will make
Columbia Airport more financially attractive to airlines and potentially increase airport
operations, generatigp more revenue. In addition, this innovative use of technology will
increase the notoriety of Columbia Airport, marking it as a leader in the developing hydrogen
market.
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energy independence, lower negative environmental impacts, increase financial stability, and
promote local businesses and the hydrogen economy.
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1 The Design

The reality of ever increasing fuel prices and imposed environmental regulations are driving the
need for alternative environmentally friendgnd costcompetitive energy sources. Hydrogen is
one alternative energy source, which has received much attention in the past 20 years most
specifically for its energy dependence, lack of green house gas emissions and most importantly,
its potential for g@erating economic growth as a new and evolving industry.

A major area where the potential for the application of hydrogen technologies has been
identified, are airports. Airports face challengers not only relatedthe task of handling
millions of traveles every day safely, but in addition they face challenges related to air and
water quality, noise pollution and energy efficiency. Therefaigports provide one of the
greatest opportunities for practical implementation of technological innovations, ewhil
providing one of the largest positive environmental impacts.

The city of Columbia, South Carolina has been selected to become a global model for the mass
deployment and application of hydrogen technologies, as well as other alternative energy
systemsAYy Fy dz2NBlFyYy O2YYdzyAdeod 9t SYSydalt cCdzSt | yR
will utilise waste from local city services and convert it into useful products that not only
benefit the Columbia Metropolitan Airport but the local community, environmegtalhd

financially. Local sewage and organic waste, instead of being incinerated and sent to landfills,

will be converted into methane, which will be used to generate electricity and pure hydrogen.

The hydrogen will be used to fuel aircraft tugs, and oth&port maintenance vehicles. The

facility will employ readily available commercial technologies in a modular fashion, so that the
facility design is flexible and scalable enough to be utilised in various similar conditions.

1.1 Site Location

The Columbia Mtropolitan Airport
consists of a 255,000 square foot
main terminal building with two
servicing runways 8,000 ft long X
150 ft wide. The airport owns over
2,600 acres of land with
approximately 1,000 acres available
for further development. EFAP will
devebp airport land that is LR
adjacent to the airport runways. -

Figurel is a satellite picture of the Figurel Satellite image of Columbia Airport, with potential
airport with proposed locations indicated site location ranked by preference.




by numbers. Each proposed location meets the land acreage and utility eeggnts for the
FLOAtAGEDd [IYR t20F0SR ySINI GKS GSNXYAYI X AYE
facility due to its close proximity to the airplane hangers and passenger boarding location. Land
AYRAOFGSR o6& daué | YR iors doé develddnent: These locatitmisiared f S |
situated near both the runways and the majority of the airplane hangers, but are relatively far
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airport hanger or terminal, but is easily accessible to the runways. In finalizing the proposed
location, the following must be considered; the amount of travel required by the airplane tugs

to minimize fuel consumption, the accessibility of equipment maintenance, daily waste truc

deliveries, vehicle refuelling and safety.

1.2 Facility Layout

The entire facility will be approximately 30,000 square feet, with a maxirouiding height of

12 feet. Ao5 NBYRSNBR AYIF3IS 27F 9 CFigu@2i with tfigilaydidSof F I OA f .
the facility grounds inFigure3, and detailed floor plan of the production facility Figure4 is.

The site will house four main components:

Anaerobic Digester
Production Facility
Hydrogen Storage Tanks
Dispensing Station

WP
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Airport.

1-2



Digester

Figure3¢Ctf 22 NJ LX Iy FT2NJ 9C!t Qa

Sy i ANB

onxnnn

Aljdzk NB F220 FTrOAtAtex

g AlK

f




‘
Electrical Panel
Stream Methane Reformer
(SMR)
Water Purification
Hydrogen System .
" Compressor High
Dispenser = Efficiency
Storage Reciprocating
Tanks Facility Computer Control Engine
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Entrance [[D - El Sk Compressor Pump
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Figure4 ¢ Floor plan of production facility.
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