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Colleagues at KGS

• Jerry Weisenfluh

• Energy & Minerals

– David C. Harris

– Steve Greb

– John Hickman

– Cortland Eble

– Tom Sparks

– Rick Bowersox

– Warren Anderson

– Marty Parris

– Dave Williams

• Hazards

– Zhenming Wang

– Seth Carpenter

• Water

– Charles Taylor

– Junfeng Zhu

– Glynn Beck

• Web and Data Services

– Doug Curl

– Carrie Pulliam

– Liz Adams



2014 Annual Report

• kgs.uky.edu/kgsweb/olops/pub/
kgs/AR13-14.pdf

Scan QR code to access 
report with your mobile 
device



• KGS Minerals Database

– Warren Anderson, Tom Sparks, Richard Smath, 
Doug Curl

• UIC wells in Kentucky

– Tom Sparks and Doug Curl

New Online Map Services



http://kgs.uky.edu/kgsmap/KGSMineral/

Minerals 
Database





Mines, pits, 
shafts, prospects, 
veins, and other 
occurrences

Scanned documents 
available for download



Waste Disposal and Brine 
Injection, 2013

kgs.uky.edu/kgsweb/olops/pub/kgs/MC204_12.pdf



.

U.S. EPA Class I & II

• ArcGIS Map service

– Class I: Industrial Waste Disposal

– Class II: Salt Water Disposal

– Class II: Enhanced Recovery Injection

• http://goo.gl/xQZ2QD



Service includes:

• Legends

• Tables

• Popups

• Metadata

• Links to KGS O&G DB

Layers:

• 11 Class I wells

• 135 Class II SWD wells

• 2,937 Class II ERI wells

• Faults

• O&G Fields

Class I and Class II Wells in Kentucky



Meteorite Collection Donated

• William Russell, Civil engineer, Goshen, Ky.

• Being catalogued and indexed

– ≈ 200 specimens

– 10 from Kentucky

Marshall County
Medium Octahedrite



Widmanstatten pattern

See also Ehmann (2000) Space Visitors in Kentucky, KGS Series 12, SP 1



MRCSP Phase III Shale 
Assessment

U.S. DOE/NETL funding

Ohio
Marcellus
Utica



Goals and Objectives

• Digital well log data

– LAS curves, formation tops 

– TOC: proxy for storage capacity

• Geospatial distribution TOC

– Marcellus

– Utica 
𝑻𝑶𝑪 = 𝟓𝟓. 𝟖𝟐𝟐

𝝆𝑩
𝝆
− 𝟏

Schmoker (1993)



Status

Current database
• 27,174 wells
• 1,962 w/LAS
• 17,121 w/tops
• >4,500 w/Marcellus



http://louisville.edu/kiesd/sustain-magazine/SUSTAIN_31.pdf

Brandon Nuttall & Rick Bowersox

Kentucky’s Unconventional 
Hydrocarbon Resources

Oil shale, shale gas

Heavy oil, KGS publication pending



Development of a Brine Disposal Framework 
for the Northern Appalachian Basin

Marty Parris, Tom N. Sparks

Kentucky Geological Survey

Funding: RPSEA 2011 Unconventional Resources Program



Goals and Objectives

• Develop regional geologic framework

• Reservoir simulation

– Injectivity, pressure response, geomechanical

• Evaluate disposal

– Demand, storage capacity, costs

• Provide guidance for stakeholders

– Developers, producers, government, public



Progress

Geomechanics
KGS 1 Hanson Ag.: Rose Run, 
Copper Ridge, Mount Simon

Case Study: Weir Sand, 
Isonville, Elliott Co

Modeling

Brine Disposal

US EPA FOIA 
operational data for 21 
active Class II wells



Final Report

• March 2015, due to RPSEA

– State summaries

– Products and tools for industry

– Class II data compilation and summary



Berea Sandstone Consortium

Marty Parris, Stephen Greb, Cortland Eble, 
Brandon Nuttall, Dave Harris

Develop a better understanding of the 
distribution and preservation of organic 
matter and maturity with respect to 
occurrence of production.

Sunbury

Berea

Berea & 
Bedford

Berea

AA Highway, photo courtesy S. Greb



Consortium Partners

Funding Partners

• Nytis Exploration

• Cimarex Energy

• Abarta Oil & Gas

• Hay Exploration

• EQT Production

• Vinland Energy

• Fireborn

• CountryMark

In-Kind Research Partners

• U.S. Geological Survey

• Ohio Division of Geological 
Survey

• R.J. Lee Group, Inc.

• Universal Well Services

KGS Principal Investigators

• Marty Parris

• Steve Greb

• Cortland Eble



What are the 
controls on Berea 
production where it 
is thermally 
immature?

USGS Thermal Maturity Map
(East and others, SIM 3214, 2012)

KY Berea 

oil play

Key Research Question



Tasks

• Thermal maturity assessment

• Stratigraphic & structural analysis

• Organic geochemical analysis

Final report publication 
expected December 2016

UV image courtesy of C. Eble

Amorphous 
bitumen



Geochemistry of Devonian Shales
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2013:
308.9
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300
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114



Gas/Oil Ratios (Mcf/bbl)

1.8, 5.7 GPM

3.6
3.8, 5.0 GPM

4

Endeavor 5 Whitfill

Endeavor 4 Burton-Whitfill

2
Hardrock 1 Pullen

General 
Location 5,482 bbls (2012)



5MM Barrels of NGL

www.rtknet.org
www.eia.gov/dnav/ng/ng_prod_ngpl_s1_a.htm (2012)

Siloam

Inez

Oneida

Langley

Dwale

Boldman

• 50% capacity

• No ethane cracker

• Ranger – Y-grade liquids pipeline 
(ethane)

• Big Sandy – natural gas pipeline 
(ethane)

MarkWest Langley Plant
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C27-20S/(20S+20R)

C28-20S/(20S+20R)

C29-20S/(20S+20R)

C29-αββ/(αββ+ααα)
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At or above peak oil generation

At or above peak oil generation

Early to peak oil generation

Early to peak oil generation

Early to peak oil generation

Early to peak oil generation

At or above early oil generation

Biomarkers: Early Mature
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Induced Seismicity Fact Sheet

• Fracking in 
Kentucky not likely 
to cause felt events

• Data lacking on 
injection wells

• Study needed



Monitoring Induced-Seismicity

Earthquakes

Existing seismic 

stations

Class II SWD wells

Deep fracked wells

KGS proposed 

stations

Nanometrics 

partnership stations

Seth Carpenter

M5.2, 1980



Key Questions, Baseline Data

• Can events be detected and identified?

– Fracture stimulation

– Waste water injection

• What is their magnitude?



Partners

• UK Dept. Earth & 
Environmental Science

• Nanometrics

• Oil & gas industry?

Nanometrics is providing a 
station match with KGS.

If industry agrees to a 1-
year lease, KGS will take 
ownership of the 
equipment.



Status

• UK DEES & Nanometrics are onboard

• Preliminary network laid out

• Waiting on OK for initial deployment from 
Energy & Environment Cabinet

• Seeking partners for monitoring equipment 
leases



Updating the Fresh-Saline Water 

Interface Map in

Eastern Kentucky

Jerrad Grider, DEES Student 

Marty Parris



Fresh Saline Interface

• Elevation of top of 1,000+ ppm TDS

• Assumed elevation at TD of well was base

Aquifer 2

Aquifer 1

Aquifer 3

Datum = Sea Level

Well #1

Well #2

Well #3

Intent



Deepest 
Observed 

Freshwater

• 28 wells 
(Hopkins)

• 120 wells KGS 
Groundwater 
Repository

• New diligence 
for oil & gas 
development
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Water supply wells in the Berea Oil Play Area

Domestic (Private): 6,753
Public: 1,348
Industrial: 55
Monitoring: 3,932
Agriculture (Irrigation or Livestock): 114

Total: 
12,202



Proposal: Baseline Groundwater 
Monitoring, Berea SS

• Characterize

– Major producing aquifers

– Groundwater uses

• Obtain

– Baseline groundwater chemistry data

– Long-term data from select monitor wells
• Dissolved methane

• Carbon isotopes

• Junfeng Zhu, Junfeng.zhu@uky.edu

• Chuck Taylor, Charles.taylor@uky.edu





No Kentucky Data at FracFocus



Call for Participation & Support

To participate and support any of this research, 
contact:

• Dave Harris: Dcharris@uky.edu

• Brandon Nuttall: Bnuttall@uky.edu

• Seismicity, Seth Carpenter: 
Seth.carpenter@uky.edu

• Groundwater, Junfeng Zhu: 
Junfeng.zhu@uky.edu



Thanks
bnuttall@uky.edu

(859) 323-0544


