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Global Energy History of America Energy | %
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Unstable

America Grows with Coal for Electricity from the 1800s to today 2017.

America Grows with Oil for Transportation, started in PA, then to TX, then to Middle East.
America Grows with Gas for Direct Use Heat & some Pwr Gen from the 1900s to 2008.
America Grows with Shale Gas for Power Gen, displacing Coal, from 2008 to today2017.




“Proven” Reserves — Coal — Oil — Gas (2016)

PROVEN COAL RESERVES

TOP TEN COUNTRIES
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Solutions

Linited States
25% of
world total

27 %
30%

Formmer
Sowvieo
BEloc

Morih Aoamersca oG

Pellil el
B%
2%

South America Africa

Current Estimated Coal Reserves

PROVEN NATURAL GAS RESERVES
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World coal consumption by region, 1980-2010  Former Soviet p—
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China — World’s Largest Coal Consumer
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World Coal Consumption - 2016 estimated
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US Coal Production History
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Global Energy Demand vs GDP
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Technologies Associated with DTC
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coz2 Chiller-Dehy
H20 BTU Control
H2S NGL Recovery
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Rejection &
Gas Control
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Deposition




Coal Bed Methane - Utilization
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Pipeline Quality Gas

Power Generation
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Compr Nat Gas - CNG

Liquid Nat Gas - LNG
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Stranded Oil Recov SOR

Gas-to-Liquid Fuels
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CMM Well Types
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In-Mine Horizontal Well Drilling

SIGNAL MECCA DRILL RODS NON-MAGNETIC DOWNHOLE ~ NON-MAGNETIC DRILL MOTOR
CONNECTOR MECCA DRILLRODS  INSTRUMENT DRILL RODS AND BIT

sus

1995 - AMT
EVOLUTION
ACOUSTICDDM
TO DDM MECCA

UPHOLE MONITOR BOX

DDM-MECCA SYSTEM DIAGRAM




In-mine Horizontal Wells
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Surface Directional Well Drilling

e mu (T W -

ESS WELLS FOR 2 CBM HORIZONTAL WELLS
TARGETING PITTSBURGH COAL BED DRILLED FROM
ONE SITE




Gas Quality — CMM Sources
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Gas Molecule | In-Mine Horiz Gob Wells SD — Wells Pipeline Spec
BTU 850 — 900 840 — 1000 910 — 980 970 — 1050
CH4 84 — 93 % 73 =95 % 89 —-95 % ~ 96+ %
CO2 7-15% 2—-7% 5-18 % <2.5%
N2 0.05-0.6 % 3-20% 0.2-1.0% TL Inerts
02 0.01-0.2% 0.01-0.2% 0.01-0.13% <0.2%
TL Inerts 7 —16 % 5-27% 5-19 % <4 %
(N2 + CO2)
H20 Saturated Saturated Saturated <7Lb/MM
NGLS < 0.2 GPM ~ 1.2 GPM < 0.2 GPM < 0.2 GPM
(Gal / MCF)
Other Carbon Dust C6+, CL2, BTX Water Clean & Dry
Carbon Dust

DAMICO.CORP@VERIZON.NET



Cco2
H20
H2S

L D’Amico Technologies

Rejection &
Gas Control

CoabMine Methane
12 MMCFD

N2 Reject &
He Recovery

An.ﬁﬂm
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Technology & Know-how Enei

£
B

Mining Know-how: Coal Geology

Horizontal Drilling

Gas Processing Technology

Relationships
Land, Permitting, Pipelines, Roads,
Streams, & Gas Marketing
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Natural Gas Prices at Nine Year Lows

$10.00 trillion cubic feet per year
M HH Avg Annual Prices, MM Btu 30 Hastocy 2010 Projoctons
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Natural Gas Prices + “Basis”

Daily natural gas spot prices
dollars per million British thermal units
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GHG Recovery Benefit of 10 MMCFD of CMM Energy

Solutions

American Source of Waste Energy.
Displaces 250,000 bbls/yr Persian Gulf Qil
Energy Saved = Heating 26,000 Homes /yr

Energy Saved = Driving 160,000 Autos / yr.
CO2 Offsets = 222,000 Acres Trees

DAMICO.CORP@VERIZON.NET



Coal Bed Methane - Utilization
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Pipeline Quality Gas

Power Generation
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Compr Nat Gas - CNG

Liquid Nat Gas - LNG
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Stranded Oil Recov SOR

Gas-to-Liquid Fuels
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High Value Utilization of USA’s Nat Gas & Coal

DAMICO.CORP@ Solutions
Feedstocks ||| DTC Pre-Treat > VEMIZ.ONNEE _
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. North American
cl”‘? ] COALBED METHANE FORUM

Gas —to — Liquids

GTL

How do we
get there?

by: Joseph S. D"Amico PE
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Fuels &

ChemicalSEE

North American
Coalbed Methane Forum
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Technically
Complicated

High Capital Cost

Volatile Oil &
Gas Prices

Lack of Sustained
Interest
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Natural Oil — Energy Spread Molecular @
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US Power Gen Costs 2017 Molecular @
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NATURAL GAS
ﬁ Must add Demand Charge — No Wind No Power
WIND (ONSHORE)

Before Gov Reg Technology should be used to reduce emissions, not Govt

CONVENTIONAL COAL

GEOTHERMAL

ADVANCED NUCLEAR

BIOMASS

SOLAR (PHOTOVOLTAIC)

SOLAR (THERMAL)
0 $50 $100 $150 $200 $250 $300

o

Cost per megawatt-hour (average levelized cost for plants entering service in 2017)



Proposed Coal Fired Power Plants - 2014

Proposed coal-fired plants

Total installed capacity (MW)

Hungary

400

Germany  Czech Republic
12,060 2,785
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Karakhstan
4,000

Kyrgyzstan Mongolia

1,200 9,660
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us 500
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®
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MNorth Korea
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2150 34 725
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Coal & Natural Gas Price History
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Coal vs. Natural Gas Consumption for Electrical Power Generation
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US Electricity - 2015
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Sources of U.S. Electricity, 2015
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Thermodynamic

Pipeline Efficiency x CH4 / BTU
I + ’NOI
Nac';tura . ) = ~90 % Eff = 1.11x CH4/BTU
as
Distributed Heat Displaces Pipeline CH4 fr Other Sources
that have larger Carbon Footprint
Gas Fired
P = 33 % Eff = 3XCH4/BTU
ower =R
Gen Requires 3 times the Methane
for the same BTU
1 MW
Pipeline =  ~100% Eff
Natural + Direct use Nat Gas as Feedstock
Gas for Chemical, and Fertilizer

Industry

Chemical Products / Fertilizer Plant

DAMICO.CORP@VERIZON.NET
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Use Methane (CH4) Wisely ?

“Thermodynamic Efficiency” w/ Transm losses

Electr fr Coal Electr fr Gas Direct Use Gas  Gas as Feedstock
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Gas Turbine + Steam Turbine Electr Gen. Molecular @
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Y COMBINED-CYCLE GENERATION PROCESS

S

Natural Gas Fuel “Only”

Heat Recovery
Steam Generator Claan
~
- - Matural Adr
- N Gas {I?J Filter
‘ i To Electric
i - Gas /L!___J 1 REQiﬂnﬂlErid

Turbine

8 2
Sle ust s
Turbing  ~J=at - "

7
~ c
G N\ ; N
nﬂa@rs
N

Pressure ~

Cooling
Tower

Condenser

33 - 45% Thermodynamic Eff
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US Gas Price Volatility
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Price disruption

Henry Hub Gas Price ($/mmbtu)
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Tri-Fuel Steam Boiler Electric Generation

Energy

Solutions

Exhaust
(Gases

Cooling

Tri - Fuel  Water

b

Synchronous
Generator

=

AC
Power

Speed Control

Fossil Fuel Powered Steam Turbine Electricity Generation

30 — 35% Thermodynamic Eff

DAMICO.CORP@VERIZON.NET
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Longview Supercritical Coal-Fired Power
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700 MW I I N
39% Eff
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CO, Capture from

Flue Gas via Moving Bed TSA
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Moving Bed
Thermal Swing Adsorp
=<$20/Tn CO2
VS
Absorption Amines
=$80/Tn CO2

Low Pressure Operating
Conditions using Flue
Gas Waste Heat

HOT FLUE GAS
co,
H,O
N,
O,
T>200°C or 400°F

“Unique Patented
Process”

Solutions
A PURIFIED FLUE GAS
N,
2
|———n1
-llIIlIllII*IIIIIIIIIIIIIIIII munnng
| 2 2
- : Movi Bed
s = vin
| = ADSORPTION z oviliy Be
| £ SECTION s Adsorber
| £
: s S
= | £ = COOLED
W z PREHEATER S FLUE
| = SECTION = : GAS
Q z Ser i
QI = = !
<I E 5--[---:--‘\
- - 1
z N HEAT
: : REGENERATION  : i/:::>TRANSFER
s s FLUID
| £ SECTION R i
| £ L » PURIFIED CARBON DIOXIDE
e, B E T co
»E 1 Saturated w/H,O
- Bt
| £ RECUPERATOR = !
5 SECTION R ]
: EIIIIlIIIIIIIIlIIIIIIIIIIIIIIIIIlIlIllllll--‘ ' “Cou,d be the Sav’or
L | for the Coal Industry”
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CO, Capture from Flue Gas via Moving Bed TSA

Solutions

ARI's Moving-Bed TSA CO2 Capture Process

| Purified “Could be the Savior

!
HHI D D D D R for the Coal Industry”
@SN

Moving Bed
Thermal Swing Adsorp
=<$20/Tn CO2
VS
Absorption Amines
=$80/Tn CO2

TN

Low Pressure Operating
Conditions using Flue
Gas Waste Heat

® Hot. High CO2 content
® Warm. High CO2 content
® Warm. Low CO2 content
® Cool. Low CO2 content

A A b A BDODADND

“Unique Patented
Process”

Patent Pending
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Coal-Fired Syngas Comb-Cycle Electr + Fuel Gen "o eca" @
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Integrated Gasification Combined Cycle - IGCC

water-gas-shift

|
Synthesis gas Teaction Hy (NH,) :
Fischer-Tropsch_  Synthetic i
Synthesis fuel ] ]
(syngas) methanol CH30: : ~ Elect FIEI’[]."
synthesis dimethylether |
I_ ___________________________ |
Electricity
r Syngas -
Gasifier CO + H2 n:';l -~
]
Chxygen
i
Coal .
Cooling &
cleaning
Condenser
Exhaust gas
Water Slag g

35 —-49% Thermodynamic Eff
DAMICO.CORP@VERIZON.NET



Coal Bed Methane - Utilization
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Pipeline Quality Gas

Power Generation
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Compr Nat Gas - CNG

Liquid Nat Gas - LNG
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Stranded Oil Recov SOR

Gas-to-Liquid Fuels
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Stranded Oil Recovery
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i Stranded Oil Recovery
i with High Pressure
Water Borehole
Extraction

ingénios”

A D’Amico Technologies Group Company

i Known
Stranded Oil Recovery From:

Efficient & Fast
Oil Recovery

Fraction of Conventional Results: High Rate of
Drilling Costs Return

4 Days: Start - Finish Yields:




Stranded Oil Recovery (SOR) - Shallow Wells

Solutions

Ingenios Enerqgy Resources
,GEOLOGICAL TRAPS

cOALBED METHANE

GAS
CONVENTIONAL GAS SHALE

ingenios-




Stranded Oil Recovery - USA Molecular @
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Ingenios Energy Resources
The “Size of the Prize?”

Large volumes of oil remain “stranded” in U.S. reservoirs after traditional recovery.

400 BILLION BARRELS OF OIL 140 BILLION BARRELS OF OIL IN
IN MAIN PAY ZONES. RESIDUAL OIL ZONES (ROZs).
Original Qil In-Place: 600 B Barrels Qil In-Place: 140 B Barrels®

“Stranded™ Qil In-Place: 396 B Barrels

arget for EOR
396 Billion Bamels

y

£

Proved Reserves
22 Billion Barrels

Source: Adenced Resources IntL (2011); Malzer Consuling () "Fairways” of the Permean Basin

i ingéniosm feldsin 3 U.S. basins




Stranded Oil Recovery - USA
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ingenios-

Production cell stats:

— Size: 32.5 radius,
40’ vertical height

— Time: 4 days from
start to finish

— Volume: 4000 barrels
of oll

Solutions

How Our System Works
“Mining for Oil”




Stranded Oil Recovery - USA
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Bore Hole Extraction (BHE)
Drilling Tools
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BHE Wellhead PoSth
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Stranded Oil Recovery - USA
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@ BOREHOLE EXTRACTION
SYSTEM

ingenios-

 The System
— Disintegrates oil rich ore body
— Makes oil when it reaches pay zone
— Safe and environmentally protective

« Cost Effective and Efficient
— No exploration costs
— Afraction of conventional operating costs
— Zero future administrative and operational cost
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Stranded Oil Recovery - USA

Energy
Solutions
@ How Our System
ingénios- Works

 Production cell stats:

— Size: 32.5 radius,
40’ vertical height

20’ Radius

A

Sonar Profile of Production Cell

— Time: 4 days from
start to finish

_ Volume: 4000 barrels
of oll
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Use Coal & Nat Gas Wisely
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Targeted Objectives

G
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U.S. EPA
Coalbed Methane

OUTREACH PROGRAM

Let’s Target Coal Mine Methane & Stranded Oil Projects Together

DAMICO.CORP@VERIZON.NET



