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HB-1, Section 57

ASpecifies: fAAt | east
test the Devonian shale for enhanced
gas recovery and seguestration
potenti al . O

AEncourages: the Sur ve
these funds to match available federal
and private funds to the extent
possi bl e. o
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Geology of Devonian Shale
Key

Limit of shale occurrence
~—— 1000 ft drilling depth

[_] Area of thick and deep shale
—— Major fault trends
Structure elevation (ft)

High : 955.077

T low:-414495




Devonian Shale Reservolir

A Low permeability (microdarcies)
A Micro-porosity

A Organic-rich (up to 25% TOC)

A Thickness

I > 1,600 feet (eastern Kentucky)
I > 400 feet (western Kentucky)

AKentuckyds most acti\
producer
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Cross Section
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Cross Section Notes

A Perry to Pike Counties, eastern
Kentucky

A Thickens across the Big Sandy Gas
Field

A More organic-rich zones (blue & green)

A Grayer, less organic shales (yellow &
red)

A Some organic-rich zones pinch out
KYCCS.ORG KGHY



Recno: 115246, qi=0.964, b=1.642, di=-0.3887 (HYP)
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GTIl Cumulative Production

Industry rule of thumb is 300 MMcf per well

100% .

75%

500 10 MMcf 692 MMcf
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25% ~ o QL QL
0% - !
0.0001 0.001 0.01 0.1 1 10
Billion Cubic Feet
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Cumulative Production Notes

A 50% of shale wells produce at least 692
million cubic feet (MMcf) in 50 years

A Long production history indicates large
adsorbed gas content

RG KD






CO, Enhanced Gas Recovery

A Demonstrated in coal
I Low-permeability
I Organic-rich
I Fractured
I Continuous

A Potentially huge storage el m\.g ot
I >25 b|II|ontonnes ;-i SRR L5
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Production Data

Recno: 114670, gi=1.472, b=4.133, di=-0.5695 (HYP)

sees Data
— Best fit, t=0
Optimum

wells inclines
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Production Data Notes

A Long-term, nearly flat production
suggests diffusion of adsorbed gas
over time

A Some wells exhibit production incline,
again suggesting adsorbed gas

A Indicates large volume of gas available
to trap CO, as an adsorbed gas

KYCCS.0RG KGHy



Isotherms Indicate Preferential
Adsorption

Expected reservoir
pressure

Reiind
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Isotherm Notes

A At a given temperature, as pressure is
Increased, the amount of gas adsorbed
Increases

A 5.3 volumes of CO, could displace a
single volume of natural gas (CH,)

RG KD



CO,/Sand Frac Study

AYost, Mazza, & Gehr, 1993, SPE 26925
A Fast flowback (2 to 3 days)

A Preliminary production
I 56% > N, frac wells
I 4.8 x shot wells

A Consistent with CO, adsorption

IKYCCS.ORG G5y
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Well Selection Criteria

A Standard of open-hole nuclear logs
A Uncased for logging and sampling
I Rotary sidewall cores, ECS, and others

A Detailed production data (line
oressures?)

A Preferred: Nitrogen/foam or slickwater
frac, sand propped (or not yet
stimulated)

KYCCS.ORG G5y




Site Selection Criteria

A Sufficient size pad for equipment
A Access for CO, delivery

A Operated by company willing to risk
future production (assume liability)

I Surface, royalty, and working interest
owners agree

A Canfiral of @ll welis iwithEn “dreaofz | | &
revi ewo f or EPA Cl| as s
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Pre-injection: Data Acqguisition

A Well sampling
I Digital Logs, -, k, mineralogy, TOC, cores
I Gas composition

I Microseismic (VSP) or logging for fracture
Identification

A Stimulation

I Injection rate, volume, pressure,
breakdown pressure, flowback period

A Background MMV
IKYCCS.ORG K



