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ELEVATION of HYDROSTATIC SURFACE
OECAMBRIAN-ORDOVICIAN ARBUCKLE GROUP

(earlier versions)
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LLEVATION of HYDROSTATIC SURFACE
of ARBUCKLE

(earlier versions)
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AN AL SCENARIC
when water salinity
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ELEVATION of FLUID LEVEL in a WELL

depends on brine density
(dense brines lay low in a well)
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ELEVATION of FLUID LEVEL in a WELL

depends on brine density
(dense brines lay low in a well)

DEPRESSION OF A Salinity vs. Density
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ALINITY of ARBUCKLE
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(from Carr et al., 2005)
Newell; May 2018
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RN UCKLE “FREEBOARD”

ReleyAtion of hydrostatic surface superimposed
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‘ 200 ft head above land surface necessary for freshwater to enter Arbuclgé o¥Igravity feed
(~50,000 ppm TDS minimum necessary for brine to enter Arbuckle by gravity feed from surface)  (gpacity for Water to
0 ft separation between land surface and hydrostatic level folcfté&Pwater pacty
Enter the Arbuckle
by Gravity

(fresh water will not enter Arbuckle by gravity feed)
<100 ft separation between land surface and hydrostatic level for fresh water

<300 ft separation between land surface and hydrostatic level for fresh water
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DISPOSAL VOLUMES (per township)
of CLASS-I & CLASS-II WELLS

SEVEN-YEAR DISPOSAL VOLUMES INTO THE ARBUCKLE
220 (2010-2016)
E CLASS-I vs. CLASS-1I WELLS
(Total Volume per Township)

VOLUME PER COUNTY
(million bbls)

CLASS | CLASS I

indeterminate Barton
316.8 Butler
39.8 Ellsworth
31.5 Finney
10.6 Ford
419.5 Harper

0.0 Johnson

10.2 Kiowa

11.1 Lyon
CLASS-II DISPOSAL WELLS 156.0 McPherson
1650 wells, 534 townships, 3,027.5 million bbls* 135.9 157.1 Reno

20 116.7 91.0 Rice

15 wells, 26S-04E 11 wells, 18S-08W

* : A .
excluding Class-Il SWD wells in ) (Butler Co.) (Rice Co.) 114.7 55.0 Sedgwick
120 townships on Central Kansas Uplift
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12 wells 12 wells
(22s-12Ww, Stafford Co.) 1S-13W, Stafford C6.) (33s-06W, Harper Co’)
3 wells, 6 wells, 6 wells 18 wells
(28S-07W, Kingman Co.) (23S-04W, Reno,L0.)(33S-08W, Harper Co.)(34S-11W, Barber Co.)
7 wells
(34s-06W, Harper Co.)

CLASS-I DISPOSAL WELLS
49 wells, 25 townships; 620.9 million bbls
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NCRA Refinery #3 well 2 NCRA Refinery wells 8 Evonik & OxyChem wells
(McPherson Co.) (McPherson Co.) (Sedgwick Co.)
3 Kansas Ethanol & Compass Minerals wells 2 City of Hutchinson wells
(Rice Co.) (Reno Co.)

MILLION BARRELS (7 years disposal volume)
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RELATIVE DISPOSAL VOLUMES (per year)
of CLASS-I & CLASS-II WELLS

SEVEN-YEAR DISPOSAL VOLUMES INTO THE ARBUCKLE
(2010-2016)
CLASS-I vs. CLASS-II WELLS
(excluding Class-1I SWD wells on Central Kansas Uplift)
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FLUID RISES
and
DISPOSAL
VOLUME
ARE NOT
REGIONALLY
CORRELATIVE

“Tyson, Finney Co,
(Holcomb) Jones #2

KANSAS CLASS |

ARBUCKLE

DISPOSAL WELLS

FLUID VOLUME

VS.
FLUID RISE

In

FIVE-YEAR
PERIOD
(2011-2015)

Fluid volume
disposed into Arbuckle
2011, 2012, 2013,
2014, 2015
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drostatic level in Arbuckle disposal well
from early 2011 to early 2016




Static Fluid Level
average yearly change
2011-2016

(feet)y +90

individual well
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Hydrostatic Level of Arbuckle Water,
Arbuckle Depth, and Land Surface
(central Kansas)
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Arbuckle DSTs

in oil wells

116 km |

(water-level inferred from P)
sec. 31-T10S.-R.20W.
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FREEBOARD
(depth of static
fluid level from

surface as of
Jan 2016

Newell; May 2018
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Average Annual Rise in Static Fluid Level
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IDLE CLASS-II DISPOSAL WELLS -- energy
industry cooperation urgently needed

[ECHANICAL INTEGRITY TESTS --
disposal wells in eastern Kansas

= DRILL-STEM TESTS (imprecise, only general)

- TOWN WATER SUPPLIERS” ARBUCKLE
WELLS -- SE Kansas only




MISSISSIPPIAN
DISPOSAL WELLS

A Richard Oil Co.
Austin-Rush #1-SWD
sec 11-T28S-R18E
R&B Qil
Kepley Farms #10-SWD
sec 20-T28S-R18E

C Joe & Jeff Kephart
Hudson #4
sec 21-T28S-R20E
Brecheisen & Cook
Kite #1-SWD
sec 32-T30S-R19E

ARBUCKLE
DISPOSAL WELLS

1 Richard T. Falkin
Cooney #1
sec 22-T28S-R20E
Quest Cherokee, LLC
Strange SWD ‘A’ #1-30
sec 30-T28S-R20E
John M. Magee
Graham #4-A
sec 14-T30S-R18E
Quest Energy Service
Bailey #1-SWD
sec 18-T30S-R18E
A.W. Brecheisen et al.
Vogel #3
sec 23-T30S-R19E
Kephart Gas Production
Allen Kephart #2-SWD
sec 27-30S-R18E

MECHANICAL INTEGRITY TESTS

help in eastern Kansas
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MISSISSIPPIAN & ARBUCKLE STATIC FLUID LEVELS vs. TIME
9-township area, Neosho County
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STATIC FLUID LEVELS
derived from DSTs vary

ARBUCKLE GROUP
HYDROSTATIC LEVEL vs. TIME

(freshwater equivalent)

1300

Graham | Rooks
1250 Co. Co.

1200
Trego Ellis

Elev. 1150 O =% Co. | Co,

, l:gtve 1100 = 4-townships

investigated

» hydrostatic level
from P*

) hydrostatic level
fram nearly
equilibrated DST
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