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" Kentucky Geological Survey

. Reseé‘_jlrlch & Public Service Center
o !E'stablished 1838
o Focus areas
- Research in earth resources & processes
- Disserh'inate data, knowledge, & experie.nce
e Stakeholders
—~ Publicf":""
;i Industry

- Government
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“Energy & Minerals
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SRS 80)000Eallons for any stage
l ' — >320,000 gallons in aggregate for all stages

.
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.

1 L Baseline water quality testing, ﬂost-frac monitoring
e Disclosure at chemical registry, racFocus.org

2 Notlflcanon (sur{pce owhers wﬂhui'-l,ﬂpO’) 4
tion, BMP

A new Oil and Gas Well Operator’s Manual is pending. Check oilandgas
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Things are Looking Up in Kentucky
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Well... except fotthat
whole commodi
price thing.
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Million barrels of oil equivalent
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1 Mcf = 0.172 barrels (based on Btu content) KENTUCKY'
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. Development History

1879 - 15t producer near
Paintsville, Johnson Co.

1890s - Blaine Creek,
Lawrence Co.

1905 - Minor producer
with shows of oil & gas

1920s - Drilling boom

1980s — Section 29 tax
credit

2011 - Horizontal wells,
slickwater fracks
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2014 Oil Production: 4.1 MMbo

75% increase over 201
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— East Kentucky shale wells
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Oil production (barrels)

x 100000

Berea Renaissance
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Devonian Berea Activity

Status Historic fields
e Qil Consolidated
Ry Oil and gas Oil field
®
& Gas Gas field
O < Dry Waterflood
Permitted ' Horizontal well
O
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S0 Miles
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Horizontals in Old Fields

e TVD

— 1,000’ to 2,000’
e Laterals

— 2,000’ to 3,500’
e Slickwater frac

— Up to 5,000 bbl
fluid

— 175k to 200k
Ibs sand




Public Production Data by Month
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For comparison, month axis UK
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Reported Maximum Monthly Oil Rate

Min: 323
Median: 1,724
Max 7,796

10




Berea Horizontal Well Oil Production
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Berea Horizontal Well Oil Production

° tomposite decline (mehian)

Dimensionless oil rate (q/q,,a)

Time (months) UK

At time t, 50% produce at median rate or better. KENTUCKY'



Berea Horizontal Well Oil Production
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Dimensionless oil rate (q,/q,,.,)

Berea Production Data

50% of wells are predicted to average 20 to 30 barrels per day for

Decline (Oil)

1 ——
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Comparing Oil Production Rates
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«==2010 Study UK



Comparing Oil Production Rates
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Production comparison
BOEQ1yr

© 10,000

[ AvgDailyOil
[ ] AvgDailyGas
Horizontal well

Which Wells
Produce What?

Miles
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Lawrence County |
Cumulative Product

1* year oil and gas ILAW/RENCE
 total (boeq)

Production comparison 23
BOEQ1yr

@ 10000

B AvgDallyOll
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The Cambrian
_Rogersville'Shale™
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— Part of the Rogersville interval in the U.S. Signal #1 Elkhorn,
Johnson Co., drilled 1973

UNIVERSITY OF
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Rogersville, 2004

e Dark, organic-rich shale
e Fine-grained white silt
e Mature source rock

e 5,000 to 10,000 feet deep
in eastern Kentucky

e Before the “shale
revolution”

Exxon #1 Smith, WV (core) I'K

Photo courtesy Dave Harris, KGS UNIVERSITE AE
KENTUCKY




Rogersville Activity

COUNTY WELL TYPE STATUS
Lawrence (KY) Bruin #1 Young V (H) Gas Well
Lawrence (KY) Bruin #1 Walbridge H Re-permitted
Putnam (WV) Cabot #50 Amherst Vv Drilled (Gas)
Johnson (KY) Horizontal Tech #572360 EQT H Fracked, S|
Lawrence (KY) ? ?
Lawrence (KY) ? ?
Lawrence (KY) ? ?
Lawrence (KY) ? ?

One of these drilled and evaluated for HVHF

UK
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1,968
2,599

Corniferous

Rose-HilShale BrUin #1 YOUng

Clays Ferry &
Lenetan e Cased hole to TD

e Perforated 10,468 to 11,044

e Slickwater frac

e Tested 115 Mcf, 19 bo
Maryville (5/6/2014)

e Shut-in 5/30/2014: 2,599 psi

3,819

5,333

Knox

7,072
7,613

Nolichucky

9,652
Conasatga
10468 = = after 24 hours
S _—- — Below expected hydrostatic
Conasauga
pressure

UK

TD 11,967, Rome e



| NOTE: ALL PROPERTY AND LEASE INFORMATION |

 FURNISHED BY OPERATOR. ) -
1Well Location Plat =
s ’7rf TS B M N - s

Bruin #1
Young

. 2—;

' o Horizontal lateral

(. & permitted
S

\inger Kpo¥-
V4% d o Evaluate after
e

s % Flow to sales for

R 90 to 180 days”

®

)

=0
\')
)
7
\
)

IE ™™ kN

UK

KENTUCKY

Longitude 82° 50’ 00’




Rome Trough

(deep basin) | | S A > Roge IS

| Area of possible No deep

L'} Rogersville production | . woll data o I I
Vertical Rogersville 20 b -Viiie
Shale test well '

Horizontal Rogersville | aflllll (i N[/ Play
(i Area

Shale test well
R S Vg

N

nis=s |
KB 24
million | Bruin #1 Young
acres

(Based on data
available in

“million Vg % | 2004)

UK .

¢ JKENTUCKY UK

Kentucky Geological Survey KENTTT_T\'T

Courtesy Dave Harris, KGS




AN L R ) |

o Devonian Berea

- A demonstrated o] producer

— Additional potentlal across much of eastern
Kentucky |

e Cambrian:Rogersville
— Speculative '

— Limited data suggests potential
— One shut-in gas well: Bruin #1 Young

e |t all depends on the price of oil and gas



Thank you

e bnuttall@uky.edu o www.Uuky.edu/KGS
. (859)323-0544

Scan these tags with your smart phone UK
KENTUCKY



