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SOCIETY Technical Meetings

KGS 2019 Technical Talks

May 8 Kristie Ferguson- Tulsafi Gr a ni tAen aWlaasrhk 0 Basi no

Technical talks will restart in September

Please remember to check the website for the most up to date information on Technical Talks
http://www.kgslibrary.com/techtalks.cfm

Note: For those geologists who need 30 points to renew their licenses, there will be-inseet at each
presentation and also a certificate of attendance
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President s Letter

Dear KGS members and friends,

Spring is here with warmer weather and rain. Oil prices
have improved and at present are holding more or less st¢ady.
Our hope of course, is that activity will become stronger a$ op-
erators recover financially and begin to fund a 2019/2020
drilling program.

Doug Davis and | will be attending the AAPG ACE in
San Antonio, TX in May from the 18th through the 22nd ap
delegates. Doug, of course, is the current President of the
-Continent Section. It is our hope that many of you will alpg
attend this meeting to see the current technology and net#
with possible future partners and current partners in your exploration programs.

Although we have yet to solve the bookkeeping issue here at the KGS, Beth Isern has
made it her mission in life to get this done. At this writing we have yet to get the final con-
solidation of the KGS and WDL accounts completely merged. We have given AGH until
the end of May to get this done. At that point, the KGS Board will need to make the deci-
sion to outsource our accounting or hire a qualified in house bookkeeper.

On a positive note, we have hired Madison Moore to our staff at the KGS Library.
Madison will graduate from Wichita State this May. She has not been hired as a book-
keeper, but is working well with both Rhonda (on data entry, filing, and banking duties) anc
Angela with reproduction of logs, maps and geo reports. By all accounts she is a fast
learner and does things accurately. She is also a really pleasant addition here at the KGS

The 24th Annual KGF Spring Mixer will be held at the Wichita Petroleum Club on
Thursday, May 23rd from 4:30 to 8:00 PM. One does not have to be a member of the KGI
to attend, but we do encourage you to join our endeavor to continue to integrate donated
| ogs et c. i nto our files and onto the WD
be provided. The KGF also funds student scholarships and-gneaits for research re-
lated to Kansas geology. Donations to defray the costs of this event and new membership
will be greatly appreciated.

On a personal note, | turned 68 on April 9th. Betty and | along with a recently wid-
owed friend spent that week in the Big Cedar area south of Branson, MO. On a trip to Do
wood Canyon, | remained in the bar and grill, with my sore knee, while Betty and our
friend traipsed into the canyon. As | sat at the bar eating a cup of chili and nursing a coupl
of light beers, | stared at a waterfall through the floor to ceiling windows. | began to wax
mel anchol y. | started thinking about A
expecting no reward or accolade. 0 | f ou
of us need to start thinking those same thoughts. Help and respect everyone. Ask nothin
for your efforts.

Bye for now,

Wes

www.kgslibrary.com
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ANNOUNCEMENT
KANSAS GEOLOGICAL FOUNDATION

Per a Notice that was distributed to owners of seismic data that has been stored under the auspices ¢
the Kansas Seismic Exchange (KSE), circumstances have occurred such that the storage of those content
have had to be removed from that library, as of December 31, 2018.

In the interest of preservation of the unique data, gathered over many decades, and which has inher-
ent value, the Kansas Geological Foundation (KGF) became involved in a process to assist in the transfer
of the data out of KSE facilities. As of December 31, 2018, the KSE relocated all seismic data in their li-
brary to the Wichita facility of Underground Vaults and Storage (UVS), located at 707 E. 33rd St. North,
Wichita, KS 67219.

The owners of the data had the option, via Notice, to either recover their records/data, or make a tax
deductible contribution related to that data to the KGF. If, at the end of a two year period ending December
31, 2020, data is not claimed by respective owners, it will automatically be transferred as to ownership
from the owners of the KSE to the KGF.

The KSE has agreed to release index files, plat maps, and other reference items that relate to the stored d
to the KGF. The KGF plans to relocate these reference files to a facility within the Kansas Geological So-
ciety and Library (KGS). Library members will be able to access these files and, for fees yet to be deter-
mined, obtain copies of plats, etc, such that if they wish to access actual data at the UVS facility, that can
be accomplished by individuals who have access codes, which will be controlled by UVS and the KGF.

Various elements related to these processes are still being worked out, and the KGF will provide up-
dates in the near future as to additional details. For those members of the KGF who have supported its ef-
forts such as the major accomplishments related to the development of the Walters Digital library and the
ongoing integration project, the KGF Board wishes to express deep gratitude. We will also closely monitor
progress of this new undertaking and carefully evaluate cost/benefit of it into the future. Should it become
infeasible to continue, we will exercise options to discontinue our involvement with the activity.

Robert F. Walters Digital Library
LOUTNTaSUrGEST

Let Us Print Your Geo Reports

And Save Your Time For Finding More Oil & Gas

Top Quality Color Printing For Our Membership

Email your files to: kgsorders@gmail.com

www.kgslibrary.com
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| Searh. Map. Analyze.

Explorer integrates Production & Well Data with greater clarity and ease!

Advanced Google Mapping
Sophisticated Production Plots
Decline Curve Analysis
Normalized Type Curves
Well Completions & Intents
Personalized Areas of Interest

A valuable tool for anyone in the Oil & Gas Industry including
Geologist, Engineers, Investors, Office and Field personnel.

For more information visit
www.petrobase.io/explorer

TRY IT FOR FREE
www.petrobase-explorer.net/signu
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October 5-8, DoubleTree by Hilton, Wichita, KS
Hosted by the Kansas Geological Society

General Chair: Toby Eck, KGS President: Wes Hansen

2019 AAPG Mid-Continent Section Meeting gﬁ

For general'inquiries, advertising, or donations,
contact Toby Eck (316) 305-0572, toby@shakespeare-oil.com
or Doug Davis (316)641-4469, doug5696@gmail.com

Submit an Oral or Poster Abstract by May 15, 2019

Send oral abstract and contact info in a Word document to Tandis Bidgoli: bidgolit@missouri.edu
Send poster abstract and contact info in a Word document to Franek Hasiuk: franek@kgs.ku.edu
Authors will receive notification of acceptance by May 31, 2019

GREAT LINEUP OF WORKSHOPS/SHORT COURSES

Mississippian Core (to be determined)
Seismic Attributes (Marfurt)

— Digital Borehole Geology (Doveton)

— Machine Learning in Oil and Gas (AAPG DPA)

Call today for advertising opportunities at the convention, on our website,
and in our program.

ACE 2019 in San Antonio, TX
May 18-22
Pl ease plan to attend to make

2019 Mid-Continent Section Meeting
Wichita, KS
October 5-8, 2019
Calling on all geologists, young and old, to come to this meeting

in support of all the volunteers giving their time
to the Kansas Geol ogi cal Soci

www.kgslibrary.com
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2019 AAPG Mld-Contment Section Meetmg
Wichita, KS -

KANSAS

‘Rewtahzmg the Mtd-Contment’

Hosted by the Kansas Geologlcal Soc:ety :
aapgmcs.org ‘kgslibrary.com

Andrew Eck General Chalrman
toby@shakespeare-oil.com

October 3-4 Fleld Trip:
Chester and Upper Meramec of NE Oklahoma and NW
Arkansas (Stack Play)
Leaders: Dr. Cory Godwin and Dr. James Puckette OSU

October 5-6 Short Courses:
Selsmic Attributes of the Mississipplan by Dr. Kurt Marfurt OU
Bore Hole Logging by Dr. John Doveton KGS
Machine Learning and Analytics Hosted by Dr. Susan Nash AAPG

October 7 All-Convention Luncheon 11:30 am- 1:15 pm
Dr. David Houseknecht USGS New Alaskan Oll Discoverles
Young Professlonal and Student “Meet & Greet”
Alumni Gatherings

October 8 Division of Professional Affairs Luncheon 11:30 am to 1:15 pm
John Jordan, President DPA

Financial Support for the Mid-Continent Section Meeting

Every six years the Kansas Geological Society hosts the AAPG Mitbntinent Section Conven-
tion. It will be held at the DoubleTree by Hilton October 38, 2019. The convention will have
between 500 and 700 geologists, geophysists, and petroleum engineers attending from acrogs
the entire country. Also there will be both local and national companies exhibiting.
The Finance Committee respectfully requests both company and individual financial supportj
Please contact us at your convenience with any questions that you may have.
Respectfully submitted,

Douglas Davis, Finance Chair doug5696@gmail.com 316-641-4469
James Beilman Finance CeChair jbeilman@mulldrilling.com 3162646366

www.kgslibrary.com



2019 AAPG Mid-Continent Section Meeting [ 7%
October 5-8, DoubleTree by Hilton, Wichita, KS G

Hosted by the Kansas Geological Society
General Chairs: Doug Davis & Toby Eck, KGS President: Wes Hansen

Submit an Oral or Poster Abstract by May 15, 2019

Oral and Poster abstracts of up to 2,000 characters (not including spaces) must be submitted to the
respective Technical Chairperson, Tandis Bidgoli or Franek Hasiuk, by May 151, 2019.
Send oral abstract and contact info in a Word document to Tandis Bidgoli: bidgolit@missouri.edu
Send poster abstract and contact info in a Word document to Franek Hasiuk: franek@kas.ku.edu
Authors will receive notification of acceptance by May 31, 2019

Technical Program Themes:

- New Stratigraphic and Structural Concepts for Mid-Continent Plays

- Advancing Mature Plays Through New Technologies

- Wastewater, Seismicity, and Other Challenges for Mid-Continent Production
- Mid-Continent Shale Plays: Woodford, SCOOP/STACK and Beyond

- CO02 Utilization and Storage in Mid-Continent Reservoirs

- Petrophysics, Diagenesis, and Chemostratigraphy of Mid-Continent Plays

2019 AAPG M:d-Contment Sectlon Meetmg
W:chlta KS

RIS o

‘Rév_italizing the Mia-dahtinentf ,
~ Hosted by the Kansas Géd‘logical Society ;

Booths: $800, includes 1 full registration and a booth from Sunday afternoon until Tuesday afternoon (O&jober 6
Call for education/non profit pricingd Boot hs are 86 by 106
Sponsors:  Bronze:$50€999 Sponsors over $100 will have their names printed in the convention program
Silver: $1,0002,499 Bronze and up sponsors will have their company logo printed in convention programs
Gold: $2,5004,999 Gold sponsors and up will have advertising space on the convention website and the
Platinum: $5,0062,999 web-based event application
Diamond: $10,000+
Program advertising: Full page color advertisement  $2,500
Full page B&W advertisement  $1,500
1/2 page B&W $800
1/4 page B&W $400
Business card $100

www.kgslibrary.com
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Will the Arbuckle Group Remain a Viable Disposal Zone in Kansas?*
by
Newell, K. David, Peterie, ShelbyKillion, Michael', DeArmond, Brandy Ridley, Carrié Mandel,
Rolfe', and Buchanan, Réx

!Kansas Geological Survey, University of Kansas, Lawrence, KS 66047

’Kansas Department of Health and Environment, Bureau of Environmental Remediation, Topeka KS
66612

®kansas Department of Health and Environment, Bureau of Water/Geology, Topeka KS 66612

*this manuscript is an abbreviated version of Newell and others (in review), to be publiShedeint Re-
search in Earth Scienc€an online research forum on the Kansas Geological Survey website;
www.kgs.ku.edu).

ABSTRACT

Industrial and municipal wastewater and oilfield brines have been disposed into the Cabnboeician
Arbuckle Group for decades in the M@bntinent. In parts of souitentral Kansas, static fluid levels

(SFLs) in Arbuckle disposal wells are close to the surface, in some localities at depths <100 ft. In some
wells SFLs are rising a few feet annually. This begs the question of whether the volume of disposed wat
sent into the Arbuckle is in danger of exceeding its storage capacity in some localities.

Most information about Arbuckle SFLs in Kansas is derived from annual testing of 49 @iggesal

wells, which are overseen by the Kansas Department of Health and Environment. A fell ddissthat
dispose of oilfield brines (administered by the Kansas Corporation Commission) could also be utilized to
better understand movement of water in the Arbuckle.

INTRODUCTION

The CambriarOrdovician Arbuckle Group in Kansas has been utilized for decades for wastewater dispos:
by industrial, municipal, and oilfield facilities. Increases in earthquakes in northern Oklahoma and south-
ern Kansas since 2011 (Peterie and others, 2018) have put fluid and pressure movement within the Ar-
buckle under scrutiny. In addition, fluid levels are rising in wells open to this unit. These fluid levels are
within 100 ft of the surface in some areas and the Arbuckle locally may be reaching a limit to the amount
of water that can be injected into it.

CLASS | and CLASSII DISPOSAL WELLS

Two types of disposal welisClass | and Class 1l are relevant to fluid disposal in the Arbuckle. Class
disposal wells serve industrial and municipal facilities and are regulated by the Kansas Department of
Health and Environment (KDHE). Cla#iswells dispose of fluids associated with oil and gas production
and are overseen by the Kansas Corporation Commission (KCC).

Forty-nine active Clas$disposal wells in Kansas send hazardous anehaaardous waste water into the
Arbuckle. This disposal water, by regulation, must enter the unit by means of gravity (personal communi
cation, Mike Cochran, KDHE, 2016). Conversely, Clasgells can be pumped and pressured up to hy-
drofracturing pressure (personal communication, Ryan Hoffman, KCC, 2016).

By law, each facility with one or more Clakwells must have at least one well annually tested for fluid
pressure, and the static fluid level (SFL) must be measured in every well annually. The testing usually in
cludes measuring pressures several times down the borehole hofé teedlt (see Earlougher, 1977, p-77

85). A graphical engineering constructt Horner Plot (Horner, 1951) is generally utilized to project the
interim pressures to a final estimated formation pressure (P*).

www.kgslibrary.com



TABLE 1. Class-I and -Il disposal wells -- two sets of rules and characteristics that apply to two classes of
disposal wells.

CLASS-I DISPOSAL WELLS CLASS-II DISPOSAL WELLS
Regulated by KDHE Regulated by KCC
Gravity feed of effluent Pressurized injection allowed
SFL, downhole pressure, tested annually, with mechanical Mechanical integrity tested every 5 years

integrity testing
Injection volume continually recorded & reported monthly | Injection volume recorded by various means; reported yearly
Mostly industrial/municipal waste water Mostly oilfield water
Injected water can be nearly fresh to dense Injected water is mostly dense & saline
50 active wells in Kansas; 49 dispose into Arbuckle ~5000 active wells in Kansas; ~2725 dispose into Arbuckle
Entire Arbuckle usually accessed Mostly upper Arbuckle accessed
Individual well disposal volume can be prolific Collective well disposal volume is prolific
Annual collective disposal volume is nearly constant Annual collective disposal volume varies with energy price
201018 Arbuckle disposal volume = ~85,000,000 bbls/yr | 201018 Arbuckle disposal volume = ~715,000,000 bbls/yr
Represents 10.9% of all water sent into the Arbuckle Represents 89.1% of all water sent into the Arbuckle
99.9% of all Clasd disposed water goes into Arbuckle 80.5% of all Clasdl disposed water goes into Arbuckle

The Oil and Gas Wells Database maintained by the Kansas Geological Survey (2019) lists 44,464 Class
disposal wells. Of these wells, approximately 16,600 are now permitted for use. There are two kinds of
Classll wells: enhanced oil recovery (EOR) and sadtter disposal (SWD), with preseddy EOR and

SWD wells numbering about 11,600 and 5,000 respectively.

EOR wells are those wells in which formation waterpocoduced with oil or gas, is cycled back to the pay

zone in wateflood operations. If production water is not reused, it is necessarily eliminated by SWD wells.
Of the ~5000 ClasH SWD wells currently active, ~2725 wells direct their water to the Arbuckle. In heavily
drilled Arbuckle oil fields on the Central Kansas Uplift, there is some uncertainty regarding exact SWD and
EOR disposal volumes. SWD, EOR, and producing wells can have their designations changed with time ant
there is sometimes very little difference in depth between nearby SWD and EOR wells. This invites the pos-
sibility that some disposed water may actually be recycled rather than permanently eliminated into the Ar-
buckle.

RELATIVE VOLUMES of DISPOSAL WATER by CLASS and CLASSII WELLS

Classl wells in Kansas dispose of a relatively constant volume of water into the Arbueid8,000,000

bbls per year (Figure 1). Over ay8ar period (2012018), the collective volume from 2736 Cldk#r-
buckle wells (i.e., 6.428 billion bbls) was almost 8 times that of the -Ckadsuckle wells (0.789 billion

bbls; Figure 1). Furthermore, 80.5% of all ClHsdisposal volume is sent into the Arbuckle, and 82.2% of
all Classl and Clasdl disposal water goes into the Arbuckle.

www.kgslibrary.com



Oil prices crashed in late 2014. Consequently, Kansas associatedl Qlapssed water dropped in sub-
sequent years (Kansas Geological Survey, 2019; Figure 1).

ANNUAL 700,000,000
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VOLUME  e00,000,000
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reported A00,000,000

atyear
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ANNUAL DISPOSAL VOLUMES in KANSAS
CLASS-I and CLASS-II WELLS (2010-2018)

(and Kansas Crude O1l Price)
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Fig. 1. Annual disposal volumes into the Arbuckle respectively by Class-I and T Il wells over 9-years
(2010-2018). Wells on the CKU have equivocal EOR vs. SWD designations, thus there is some
uncertainty imparted to disposal volumes in this region. Kansas crude-oil prices are from the
U.S. Energy Information Administration (2019).
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ARBUCKLE POTENTIOMETRIC SURFACE

When a well bore is opened to a geologic formation, either by perforations eholgetompletion, forma-

tion water enters and rises up the well bore when the well is open to atmosphere. The elevation to which the
water column rises and ultimately stabilizes 1is
wells typically equilibrate below the ground surface, sometimes several hundred feet, so the unit is termed
Aun@dgeessur edo.

Dahl berg (1982, p. 41) defines a potentiometric
reflects the fluid potenti al of the formation wa
tentiometric surface is constructed by contouring separate data points that are, in effect, SFL elevations frorm
individual wells. A potentiometrisurface contour map of an aquifer ostensibly defines subsurface direc-
tions of water movement, as flow will proceed from an area where the potentiometric surface is high to a
nearby region wheregiradienteéel| ateygeaelgl esw dfiowhe
aquifer in the two areas (see Dahlberg, 1982, {b2)2

Contouring a potentiometrsurface map is relatively straigftrwardif the density of the water is constant.

Such is the case with a freshwater aquifer. However, salinity of Arbuckle formation water varies, ranging
from fresh water in southeastern Kansas (Carr and others, 1986) to saline water in central and western Kan-
sas, with 10,000 to 60,000 parts per million total dissolved solids (ppm TDS). Southward toward Oklahoma
where the Anadarko Basin deepens, Arbuckle brines can be very saline, ~250,000 to 300,000 ppm TDS.
Density of basinal brine can be as high at 1.21 g/cc, or more.

The SFL for a dense brine in a 40@0vell will lay as much as 50600 ft lower than a freshwater SFL, even
though P* in both wells could be identical, so corrections to a common density (usually 1.0 g/cc, that of fresh
water) are made in some potentiometric maps (Carr and others, 1986). The application of a density correc-
tion to an SFL is elaborated upon in Newell and others (in review).

A potentiometriesurface map (Figure 2) indicates water in the Arbuckle generally moves eastward from
Colorado and northeastward from Oklahoma into scetiiral Kansas. Fresh water moves dgnadient

into southeastern Kansas from exposures in southern Missouri on the Ozark Dome. Most of the water in the
Arbuckle eventually flows northeastward from eastern Kansas and then exits the state in a broad region sou
of Kansas City. The water in the Arbuckle presumably continues eastward and then seeps upward from sub
crops beneath alluvium into the Missouri River valley.

Subtraction of the normalized Arbuckle potentiometric surface from surface elevation yields a hybrid map
highlighting regions where the Arbuckle is capable of imbibing more effluent from disposal wells and other
areas where additional di sposal may +oaviag & r par onlalp e
se In reality, the actual SFLs for the Arbuckle over Kansas are still below ground, because the relatively
high density of the formation water depresses the SFL.

A potentiometric surface at a higher elevation than that of ground level (i.e., thefdgeregions in Figure

2) does not mean an Arbuckle disposal well in these areas is artesian. Instead, this indicates that any fresh
water disposed down a well will not have a sufficient hydrostatic head to enter the formation. Water would
fill to the top of the casing at the surface, and remain there. Sincel@alis cannot be pressurized in
Kansas,aClass di sposal wéhdedo BheaBbiweFigure 2 woul
was nearly fresh.
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ARBUCKLE POTENTIOMETRIC SURFACE

(normalized to freshwater density)

RELATIVE TO LAND SURFACE
- -0 /

280« _

o,

‘ normalized (to fresh water) hydrostatic surface =200 ft ahove land surface
(~50,000 ppm TDS minimum necessary for hrine to enter Arbuckle by gravity feed from surface) A 0"
normalized (to fre_sh water) hydrostatic surface 0-200 ft above land surface 4 IV
(fresh water will not enter Arbuckle by gravity feed) Elevation (in fiy of Arbuckle

& <100 - Land surface higher than freshwater-normalized hydrostatic surface  Class-lwell Potentfiofetiic Suraca
=300 ft — Land surface higher than freshwater-normalized hydrostatic surface q {(nomalized to fresh water)
Arbuckle absent

Fig. 2. Arbuckle potentiometric surface (normalized to freshwater density) relative to elevation of the land
surface, for 2017. Contours are the potentiometric surface, Xs are Class-I well locations. Blue-toned
areas are where SFLs (normalized to 1.0 g/cc) are higher than the land surface. In the dark-blue
areas, effluent water would have to have a minimum density of ~1.035 g/cc (equivalent to ~50,000
ppm TDS) to enter the Arbuckle by gravity. Red outline is on the CKU is where EOR and SWD vol-
umes may be unclear.

The problem of effluent not entering the Arbuckle can be solved if the hydrostatic head or the density of
the water in the disposal well can be increased. In theldaekshaded regions in Figure 2, calculations
indicate that >200 ft of hydrostatic head above the surface would be needed to force freshwater effluent
into the Arbuckle. Alternately, disposal brine with at least ~50,000 ppm TDS (~1.035 g/cc) would be suffi-
ciently dense to force entry into the Arbuckle from the surface by gravity.
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Most oilfield waters from Paleozoic reservoirs in Kansas are saline brines, usually in excess of 100,000 ppm
TDS (Newell and others, 2017). These brines are usually more dense than ambient brine in the underlying Ar
buckle. This density difference helpsforce Class di sposal water into the AT
pumped into the Arbuckle. However, if a Cldbwell that relies on the excessive density of its brine to enter

the Arbuckle ceases disposal, hypothetically the dense brine left in the well bore could eventually disperse intc
the disposal zone and then be replaced bydesse formation water. A rise in the SFL would result. The

danger is if this rise would be in excess of the elevation of the well head, or worse yet, if the water could enter
a shallow aquifer containing potable water via abandoned and improperly plugged wells, casing leaks, or othel
well damage.

CHANGES IN STATIC FLUID LEVELS

Analysis of SFLs and botto#nole pressures over time in Cldssells reveal that the Arbuckle may not be en-
tirely flushing away fluid introduced into it. Of the 49 Cldgsrbuckle wells in the state, all but two recorded

rises in SFL since 2010. Most of the wells recording SFL rises are in southern and central Kansas, where SFL
have risen as much as 23 ft/year, althoughtd @5ft annual rises are more common.

In western Kansas where defithwater in a well can be in excess of 500 ft, an annual rise of the SFL by a few
feet is unremarkable. However, in wells in parts of central Kansas where currenrtodepthr is <100 ft, a

similar rise could cause the SFL to be at the surface within a decade or two, or even sooner. Predicting rises
falls of Arbuckle SFL is thus crucial. However, annual changes in SFLs and annual disposal volumes corre-
spond poorly to each other, even when fluid volumes from nearby-CAasisClasd| wells are considered.

It remains to be seen whether the rate of rise in somgkatreas will diminish or perhaps even reverse in ac-
cordance with the overall decrease in fluid volume disposed into the Arbuckle since 2015 (Figure 1). This is
essentially an experiment in progress. If SFLs continue to rise though, problems may also arise.

DISCUSSION AND FUTURE IMPLICATIONS

Because most industrial facilities must plan and construct their\ststean processes years in advance, better
prediction of their disposalell SFL behavior would be advantageous. If SFLs were to relentlessly rise, any
diminished or lost capacity of the Arbuckle to take waste water may dictate closing facilities that can no longer
use their Class wells, or abandoning economically viable oil wells dependent on nearbyICtisposal

wells. Superannuating an oilfietdlated industrial facility due to Classvaste disposal problems would obvi-
ously have an incidental adverse economic effect on oil and gas fields that feed their product to that facility.

Classll disposal wells with deep penetration into the Arbuckle stand the best chance to supplement extant
Classl P* and SFL data to refine the SFL map and aid monitoring and forecasting. The number of wells that
merit testing is considerably less than the total number of Qlassdls. For example, of 632 ClasisAr-

buckle disposal wells in 10 counties in sea#éntral Kansas, only 68 (11%) mostly or entirely penetrate the
total thickness of the Arbuckle. Some are near Alassls, so even fewer are worth testing.

At present, any problems with fluid rise in Arbuckle disposal wells (i.e., loss of disposal capacity, subsurface
contamination of shallow aquifers, surface spillage, etc.) are still hypothetical. Areas where problems may oc-
cur are only now rudimentarily identified (Figure 2), and the best solutions to any problems, should they occur,
are unclear. While SFLs in Arbuckle disposal wells may decline in delayed correspondence with decreased
water disposal recorded in recent years, additional data are needed to better understand the complexities of A
buckle hydrology. Data from more users of Arbuckle pore space would lead to a better understanding of this
issue and aid in the analysis of prospective solutions.
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/ It’s time for %

KANSAS GEOLOCGICAL FOUNDATION'S

24th ANNUAL SPRING MIXER
Thursday, May 23, 2019

4:30 PM—8:00 PM

Where?
Petroleum Club of Wichita

Oth Floor of the Bank of America Building
Broadway & Douglas

Casual Dress

Free Beer, Wine, Soda & Hors D’oeuvres until 8:00 PM

Come Join In the Fun, Food & Libations!

Everyone is welcome 1111

You don’t have to be a member oOf the Foundation
or the Sodiety or even a geologist to attend!

@ Please join us on Thursday, May 23, 2019 lij

We welcome sponsorships for this event
Callz 316-265-8676 to donate

KCF, a tax-exempt 501(¢)3 organization
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SAVE THE DATE

Rob Patton, golf committee chairman for 2019, has announced the date for
this year 6s KGS Golf Tour ne

Monday, September 23, 2019 at Terradyne CC
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The KGS Library is pleased to
announce a new service

Creating
LAS files
from our logs
or yours

$20.00 pe
curvell

Quick
turn-around

Send us your log file
or tell us which of
ours you would like

converted.

316265-86/76

The Kansas Geological Society maintains its ownership
and copyright when converting library log files to LAS

SOOI

We Invite You
To join
Kansas

Geological
Foundation

$50.00 membership is
tax deductible

Call 316 -265-8676

Or send checks to:
Kansas Geological Foundation
212 N. Market, Ste. 100
Wichita, KS 67202

NN XXX

RNNXXX]

BULLETIN CONTENT POLICY

Effective January 1, 2018, only ads for ser
vice companies and geologists offering thef
services will be permitted in the KGS Bulle-
tin. Furthermore, only content of geologic
interest or official KGS functions
(technical talks, annual banquet, golf tour-
ney, picnic etc.) will be permitted in this
bulletin. This policy is in keeping with
maintaining a professional standard for
this publication. Any interpretation of this
policy rests solely with the editor of this
bulletin.
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PROFESS/IONAL DIRECTORY

Kirk Rundle ROGER L. MARTIN
Consulting Geophysicist Independent Petroleum Geologist
3D Seismic Design, Acquisition to Processing QC., s
Interpretation and Analysis, Subsurface Integration 200 E 1st St, Ste 405, W|Ch|ta- KS 67202
7340 W. 21st. N., Ste. 100 :
Wichita, Kansas 67205 Cell: 316-8332722 Office: 312506970
KS Field Cell: 3166551227
Office: 316 -721-1421 Fax: 316-721-1843 Fax: 3164253829
Email: rogermartingeo@yahoo.com

Email:kirk@rundlegeo.com

ALFRED JAMES lI

Covey - The Well Watcher Petroleum Geologist
One Thousand Welll s anfd Co ukgnsas golgrago-Utah
P.O. Box 218 Augusta, KS 67010

Curtis E. Covey Wellsite Petroleum Geologis

SIPES # 1111
Gas Trailer Cell: 316-217-4679 Office: 316-776-0367 .
Email: wellsitegeol@gmail.com 6548 Bedford Circle _Oﬁ:lce- 316 6482821
Derby, Kansas 67037 james.alfred21@yahoo.com

M. ((Brad))ford Rine, Geologist

Licensed, Registered, Certified

PROSPECT EVALUATION PROSPECT ORIGINATION
WELLSITE SUPERVISION DRLG/COMPL CONSULTATION
RESERVOIR STUDIES PROPERTY EVALUATION

EXPERT TESTIMONY BANJO PICKER

100 South Main

Suite #415 Email: rinemb@sbcglobal.net
Wichita, Kansas 67202 Office & Cell: (316) 250-5941
- |
WESLEY D. HANSEN
Consulting Geologist
Well site SupervisiorA Geologic Studies]
212 N. Market, Ste 257
Wichita, Kansas 67202
Office/Mobile: ( 316) 7726188
whansen4651@sbcglobal.net
37 Continuous Years in the Kansas Oil Patgh
Phil Askey, L.G. MELLAND ENGINEERING, INC.
We"Site Geologist Petroleum Engineering & Geological Consulting
9139522032 James E. Melland, P.E., P.G.
i i President
phll.askeyE_SS@gm_all.com Office: (620) 2414621 Fax: (620) 242621
Experienced in:
Kansas Colorado- Nebraska
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