
KANSAS CORPORATION COMMISSION
OIL & GAS CONSERVATION DIVISION

WELL COMPLETION FORM
WELL HISTORY - DESCRIPTION OF WELL & LEASE

Form ACO-1
August 2013

Form must be Typed
Form must be Signed

All blanks must be Filled

OPERATOR:   License #

Name:

Address 1: 

Address 2:

City:		                    State:	           Zip:                   +

Contact Person:

Phone:   (              )

CONTRACTOR:  License #

Name:

Wellsite Geologist:

Purchaser:

Designate Type of Completion:

			   New Well  					     Re-Entry  					     Workover

			   Oil 				        WSW 				       SWD                          SIOW

			   Gas 				       D&A 	                ENHR                        SIGW

			   OG											              GSW                   		   Temp. Abd.                   

			   CM (Coal Bed Methane) 			           

			   Cathodic 			  Other (Core, Expl., etc.): 

If Workover/Re-entry:  Old Well Info as follows:

Operator:

Well Name:

Original Comp. Date:                             Original Total Depth:

			   Deepening             Re-perf.  	  	   Conv. to ENHR          Conv. to SWD

			   Plug Back 								         Conv. to GSW 	  	      Conv. to Producer

			   Commingled						         Permit #:

			   Dual Completion 					    Permit #:

			   SWD  		      							      Permit #:

			   ENHR									         Permit #:

		      GSW									         Permit #:

Spud Date or					        Date Reached TD 			       Completion Date or

INSTRUCTIONS:   The original form shall be filed with the Kansas Corporation Commission, 130 S. Market - Room 2078, Wichita,  Kansas 67202, within 120 
days of the spud date, recompletion, workover or conversion of a well.  If confidentiality is requested and approved, side two of this form will be held confi-
dential for a period of 2 years. Rules 82-3-130, 82-3-106 and 82-3-107 apply.  Drill Stem Test, Cement Tickets and Geological Well Report must be attached.

API No. 15 -

Spot Description:

		  -		  -		  -		    Sec. 		      Twp.          S.   R.                   East      West

		         Feet from          North /         South  Line of Section

		         Feet from          East   /         West   Line of Section

Footages Calculated from Nearest Outside Section Corner:

	        NE 	      NW    	    SE 	    SW

GPS Location:   Lat:		   	                      , Long:   	

Datum:          NAD27           NAD83	  WGS84

County:

Lease Name:  				    Well #:

Field Name:

Producing Formation:

Elevation:   Ground: 		              Kelly Bushing:

Total Vertical Depth: 	         Plug Back Total Depth:

Amount of Surface Pipe Set and Cemented at:                                       Feet

Multiple Stage Cementing Collar Used?	          Yes       No

If yes, show depth set:                                                                             Feet

If Alternate II completion, cement circulated from:

feet depth to:  		             w/ 		                             sx cmt.

Drilling Fluid Management Plan
(Data must be collected from the Reserve Pit)

Chloride content:                           ppm   Fluid volume:                            bbls

Dewatering method used:

Location of fluid disposal if hauled offsite:

Operator Name:

Lease Name: 			   License #:

Quarter             Sec.                Twp.           S.   R.                       East      West

County:                                           Permit #:

KCC Office Use ONLY

		  Confidentiality Requested

		  Date:

		  Confidential Release Date:

		  Wireline Log Received

		  Geologist Report Received

		  UIC Distribution

  ALT        I        II        III   Approved by:                     Date:

AFFIDAVIT
I am the affiant and I hereby certify that all requirements of the statutes, rules and 
regulations promulgated to regulate the oil and gas industry have been fully complied 
with and the statements herein are complete and correct to the best of my knowledge.

Signature:

Title:                                                                      Date:

Recompletion Date Recompletion Date

Confidentiality Requested:

     Yes         No

 
(e.g. xx.xxxxx)                                           (e.g. -xxx.xxxxx)

1145499

Submitted Electronically



Operator Name:  					                     Lease Name:  			                  Well #:

Sec. 	       Twp.              S.   R. 	            East        West 	 County:

INSTRUCTIONS:  Show important tops of formations penetrated.  Detail all cores.  Report all final copies of drill stems tests giving interval tested, time tool 
open and closed, flowing and shut-in pressures, whether shut-in pressure reached static level, hydrostatic pressures, bottom hole temperature, fluid recovery, 
and flow rates if gas to surface test, along with final chart(s).  Attach extra sheet if more space is needed.  

Final Radioactivity Log, Final Logs run to obtain Geophysical Data and Final Electric Logs must be emailed to kcc-well-logs@kcc.ks.gov.  Digital electronic log 
files must be submitted in LAS version 2.0 or newer AND an image file (TIFF or PDF).

Page Two

Drill Stem Tests Taken			   Yes 	 No
	 (Attach Additional Sheets)

Samples Sent to Geological Survey		  Yes 	 No

Cores Taken				    Yes 	 No
Electric Log Run				    Yes 	 No

List All E. Logs Run:

      Log        Formation (Top), Depth and Datum 	        	 Sample

Name				    Top 		  Datum

CASING RECORD              New          Used
Report all strings set-conductor, surface, intermediate, production, etc.

Purpose of String Size Hole
Drilled

Size Casing
Set (In O.D.)

Weight
Lbs. / Ft.

Setting
Depth

Type of 
Cement

# Sacks
Used

Type and Percent
Additives

ADDITIONAL CEMENTING / SQUEEZE RECORD

Purpose:

	 Perforate
	 Protect Casing
	 Plug Back TD
	 Plug Off Zone

Depth
Top Bottom

Type of Cement # Sacks Used Type and Percent Additives

Shots Per Foot PERFORATION RECORD  -  Bridge Plugs  Set/Type
Specify Footage of Each Interval Perforated

Acid, Fracture, Shot, Cement Squeeze Record
(Amount and Kind of Material Used) Depth

TUBING RECORD: Set At:Size: Packer At: Liner Run:
Yes                No

Date of First, Resumed Production, SWD or ENHR. Producing Method:

Flowing Pumping Gas Lift Other (Explain)

Estimated Production
Per 24 Hours

Oil           Bbls. Gas           Mcf Gas-Oil Ratio                           Gravity

DISPOSITION OF GAS: 			   METHOD OF COMPLETION: PRODUCTION INTERVAL:

Vented Sold Used on Lease

(If vented, Submit ACO-18.)

Open Hole Perf.      Dually Comp.
(Submit ACO-5)

Commingled
(Submit ACO-4)

Other (Specify)

Water                        Bbls. 

Mail to:  KCC - Conservation Division, 130 S. Market - Room 2078, Wichita, Kansas  67202

Did you perform a hydraulic fracturing treatment on this well?    			                         Yes                No	 (If No, skip questions 2 and 3)

Does the volume of the total base fluid of the hydraulic fracturing treatment exceed 350,000 gallons?           Yes                No	 (If No, skip question 3)

Was the hydraulic fracturing treatment information submitted to the chemical disclosure registry?  	     Yes                No	 (If No, fill out Page Three of the ACO-1)

1145499



 

 

 

August 05, 2013

David Withrow
Edison Operating Company LLC
8100 E. 22ND ST. N., BLDG 1900
WICHITA, KS 67226

Re:ACO1
API 15-175-22202-00-00
Charles  1-25
NW/4 Sec.25-33S-31W
Seward County, Kansas

Dear Production Department:

We are herewith requesting that the Well Completion Form ACO-1 and attached information for
the subject well be held confidential for a period of two years.

Should you have any questions or need additional information regarding subject well, please
contact our office.

Respectfully,
David Withrow







DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.12 @ 00:30:13

51369Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:1

GENERAL INFORMATION:

Formation:

Reference Elevations:
Total Depth:

Test Type:
Tester:
Unit No:

Hole Diameter: Hole Condition:

Time Tool Opened:
Time Test Ended:

PRESSURE SUMMARY

(deg F)
AnnotationTemp

(psig)
PressureTime

(Min.)

02:36:43
07:22:43

Toronto

7.88
4326.00

Fair

Conventional Bottom Hole (Initial)
Brandon Turley
60

2737.00
2727.00

Deviated: No Whipstock: ft (KB)

10.00KB to GR/CF:

ft (KB)
ft (CF)
ft

Start Date:

8373
4251.00

2013.05.12
ft (KB)

End Date: 2013.05.12
Start Time: 00:30:18

Capacity: 8000.00 psig
Serial #:

Last Calib.: 2013.05.12
End Time: 07:22:42

Press@RunDepth: psig56.38

Time On Btm:
Time Off Btm: 2013.05.12 @ 05:31:43

2013.05.12 @ 02:33:43

TEST COMMENT:

Inside
@

Interval: 4326.00ft (KB)4250.00 ft (KB) (TVD)To

inches
ft (KB)

IF: BOB in 1 min.
IS: No return.
FF: BOB w hen opened the tool.
FS: Surface blow  built to 1.

(TVD)

2154.91 102.150 Initial Hydro-static
34.62 103.143 Open To Flow (1)
39.82 103.3812 Shut-In(1)

516.31 104.3142 End Shut-In(1)
49.86 104.0843 Open To Flow (2)
56.38 105.3086 Shut-In(2)

742.13 106.67177 End Shut-In(2)
2103.20 108.14178 Final Hydro-static

Recovery
Length Description Volume

Gas Rates
Choke Pressure Gas Rate(psig) (Mcf/d)(inches)(ft) (bbl)

93.00 mud 100%m 1.30

0.00 1271 GIP ( Weak ) 0.00

Trilobite Testing, Inc Printed: 2013.05.12 @ 23:12:09Ref. No: 51369



DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.12 @ 00:30:13

51369Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:1

Mud and Cushion Information
Mud Type:
Mud Weight:
Viscosity:

Filter Cake:
Salinity:
Resistivity:
Water Loss:

Gel Chem
9.00

52.00
15.99
0.00

4000.00
2.00

Cushion Type:
Cushion Length:
Cushion Volume:
Gas Cushion Type:
Gas Cushion Pressure:

lb/gal
sec/qt

ohm.m
ppm
inches

bbl
ft

psig

Recovery Table

Length Description Volume
ft bbl

Recovery Information

FLUID SUMMARY

Oil API:
Water Salinity:

0
0 ppm

deg API

in³

93.00 mud 100%m 1.305
0.00 1271 GIP ( Weak ) 0.000

Total Length: 93.00 ft Total Volume: 1.305 bbl

Num Fluid Samples: Num Gas Bombs:0 0
Laboratory Name: Laboratory Location:
Recovery Comments:

Serial #:

Trilobite Testing, Inc Printed: 2013.05.12 @ 23:12:10Ref. No: 51369





DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.12 @ 17:36:29

51370Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:2

GENERAL INFORMATION:

Formation:

Reference Elevations:
Total Depth:

Test Type:
Tester:
Unit No:

Hole Diameter: Hole Condition:

Time Tool Opened:
Time Test Ended:

PRESSURE SUMMARY

(deg F)
AnnotationTemp

(psig)
PressureTime

(Min.)

19:44:29
02:05:29

Goe didnt give info

7.88
4485.00

Fair

Conventional Bottom Hole (Reset)
Brandon Turley
60

2737.00
2727.00

Deviated: No Whipstock: ft (KB)

10.00KB to GR/CF:

ft (KB)
ft (CF)
ft

Start Date:

8373
4461.00

2013.05.12
ft (KB)

End Date: 2013.05.13
Start Time: 17:36:34

Capacity: 8000.00 psig
Serial #:

Last Calib.: 2013.05.13
End Time: 02:05:28

Press@RunDepth: psig1030.79

Time On Btm:
Time Off Btm: 2013.05.12 @ 22:39:59

2013.05.12 @ 19:39:29

TEST COMMENT:

Inside
@

Interval: 4485.00ft (KB)4460.00 ft (KB) (TVD)To

inches
ft (KB)

IF: BOB in 30 sec.
IS: BOB in 26 min.
FF: BOB in 30 sec.
FS: BOB in 10 min.

(TVD)

2318.44 104.600 Initial Hydro-static
559.94 115.725 Open To Flow (1)
633.06 117.0612 Shut-In(1)

1087.25 114.8543 End Shut-In(1)
791.50 117.1345 Open To Flow (2)

1030.79 117.2888 Shut-In(2)
1148.07 115.68179 End Shut-In(2)
2181.68 114.94181 Final Hydro-static

Recovery
Length Description Volume

Gas Rates
Choke Pressure Gas Rate(psig) (Mcf/d)(inches)(ft) (bbl)

1550.00 w ater 100%w 21.74

248.00 ocmw  10%o 70%w  20%m 3.48

341.00 gocw m 10%g 10%o 40%w  40%m 4.78

Trilobite Testing, Inc Printed: 2013.05.13 @ 06:31:12Ref. No: 51370

* Recovery from multiple tests



DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.12 @ 17:36:29

51370Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:2

Mud and Cushion Information
Mud Type:
Mud Weight:
Viscosity:

Filter Cake:
Salinity:
Resistivity:
Water Loss:

Gel Chem
9.00

50.00
10.19
0.00

4000.00
2.00

Cushion Type:
Cushion Length:
Cushion Volume:
Gas Cushion Type:
Gas Cushion Pressure:

lb/gal
sec/qt

ohm.m
ppm
inches

bbl
ft

psig

Recovery Table

Length Description Volume
ft bbl

Recovery Information

FLUID SUMMARY

Oil API:
Water Salinity:

0
165000 ppm

deg API

in³

1550.00 w ater 100%w 21.742
248.00 ocmw  10%o 70%w  20%m 3.479
341.00 gocw m 10%g 10%o 40%w  40%m 4.783

Total Length: 2139.00 ft Total Volume: 30.004 bbl

Num Fluid Samples: Num Gas Bombs:0 0
Laboratory Name: Laboratory Location:
Recovery Comments: .08@50=165000

Serial #:

Trilobite Testing, Inc Printed: 2013.05.13 @ 06:31:13Ref. No: 51370





DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.13 @ 20:21:02

51371Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:3

GENERAL INFORMATION:

Formation:

Reference Elevations:
Total Depth:

Test Type:
Tester:
Unit No:

Hole Diameter: Hole Condition:

Time Tool Opened:
Time Test Ended:

PRESSURE SUMMARY

(deg F)
AnnotationTemp

(psig)
PressureTime

(Min.)

22:48:27
05:16:27

Swope

7.88
4866.00

Fair

Conventional Bottom Hole (Reset)
Brandon Turley
60

2737.00
2727.00

Deviated: No Whipstock: ft (KB)

10.00KB to GR/CF:

ft (KB)
ft (CF)
ft

Start Date:

8373
4851.00

2013.05.13
ft (KB)

End Date: 2013.05.14
Start Time: 20:21:02

Capacity: 8000.00 psig
Serial #:

Last Calib.: 2013.05.14
End Time: 05:16:27

Press@RunDepth: psig478.95

Time On Btm:
Time Off Btm: 2013.05.14 @ 01:43:26

2013.05.13 @ 22:43:57

TEST COMMENT:

Inside
@

Interval: 4866.00ft (KB)4850.00 ft (KB) (TVD)To

inches
ft (KB)

IF: BOB Gas to surface in 5 min.
IS: BOB in 4 min.
FF: BOB 
FS: BOB in 1 min.

(TVD)

2555.84 111.930 Initial Hydro-static
193.30 115.495 Open To Flow (1)
189.00 118.8113 Shut-In(1)

1218.62 121.0244 End Shut-In(1)
224.65 120.3547 Open To Flow (2)
478.95 122.7185 Shut-In(2)

1229.71 121.90179 End Shut-In(2)
2449.66 122.70180 Final Hydro-static

Recovery
Length Description Volume

Gas Rates
Choke Pressure Gas Rate(psig) (Mcf/d)(inches)(ft) (bbl)

434.00 w ater 100%w 6.09 0.13 20.00 12.05First Gas Rate

124.00 mcw  90%w  10%m 1.74 0.13 43.00 20.18Last Gas Rate

248.00 mw cgo 60%g 30%o 5%w  5%m 3.48 0.13 43.00 20.18Max. Gas Rate

124.00 mcgo 75%g 20%o 5%m 1.74

Trilobite Testing, Inc Printed: 2013.05.14 @ 06:34:23Ref. No: 51371

* Recovery from multiple tests



DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.13 @ 20:21:02

51371Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:3

Mud and Cushion Information
Mud Type:
Mud Weight:
Viscosity:

Filter Cake:
Salinity:
Resistivity:
Water Loss:

Gel Chem
9.00

55.00
9.28
0.00

4000.00
2.00

Cushion Type:
Cushion Length:
Cushion Volume:
Gas Cushion Type:
Gas Cushion Pressure:

lb/gal
sec/qt

ohm.m
ppm
inches

bbl
ft

psig

Recovery Table

Length Description Volume
ft bbl

Recovery Information

FLUID SUMMARY

Oil API:
Water Salinity:

36
150000 ppm

deg API

in³

434.00 w ater 100%w 6.088
124.00 mcw  90%w  10%m 1.739
248.00 mw cgo 60%g 30%o 5%w  5%m 3.479
124.00 mcgo 75%g 20%o 5%m 1.739

Total Length: 930.00 ft Total Volume: 13.045 bbl

Num Fluid Samples: Num Gas Bombs:0 0
Laboratory Name: Laboratory Location:
Recovery Comments: 37@70=36

.07@65=150000

Serial #:

Trilobite Testing, Inc Printed: 2013.05.14 @ 06:34:24Ref. No: 51371



Gas Rates Information
Temperature:
Relative Density:
Z Factor:

122
0.65
0.8

(deg F)

Gas Rates Table
Flow  Period Elapsed Time Choke Pressure Gas Rate

(Mcf/d)(psig)(inches)

DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach

25-33-31 Seward ks

Charles 1-25
Job Ticket: 51371

Test Start: 2013.05.13 @ 20:21:02

DST#:3

GAS RATES

2 10 0.13 20.00 12.05
2 10 0.13 20.00 12.05
2 20 0.13 30.00 15.59
2 30 0.13 43.00 20.18

Trilobite Testing, Inc Printed: 2013.05.14 @ 06:34:25Ref. No: 51371





DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.15 @ 14:08:28

51372Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:4

GENERAL INFORMATION:

Formation:

Reference Elevations:
Total Depth:

Test Type:
Tester:
Unit No:

Hole Diameter: Hole Condition:

Time Tool Opened:
Time Test Ended:

PRESSURE SUMMARY

(deg F)
AnnotationTemp

(psig)
PressureTime

(Min.)

16:08:58
21:09:58

Marrow

7.88
5595.00

Fair

Conventional Bottom Hole (Reset)
Brandon Turley
60

2737.00
2727.00

Deviated: No Whipstock: ft (KB)

10.00KB to GR/CF:

ft (KB)
ft (CF)
ft

Start Date:

8373
5491.00

2013.05.15
ft (KB)

End Date: 2013.05.15
Start Time: 14:08:33

Capacity: 8000.00 psig
Serial #:

Last Calib.: 2013.05.15
End Time: 21:09:57

Press@RunDepth: psig81.32

Time On Btm:
Time Off Btm: 2013.05.15 @ 19:03:58

2013.05.15 @ 16:05:28

TEST COMMENT:

Inside
@

Interval: 5595.00ft (KB)5490.00 ft (KB) (TVD)To

inches
ft (KB)

IF: BOB in 1 min. Gas to surface in 8 min.
IS: Surface blow  died in 15 min.
FF: BOB 
FS: No return.

(TVD)

2957.61 116.000 Initial Hydro-static
86.09 116.154 Open To Flow (1)
63.40 119.6612 Shut-In(1)

261.97 122.5442 End Shut-In(1)
67.95 121.9543 Open To Flow (2)
81.32 121.9084 Shut-In(2)

329.43 125.39177 End Shut-In(2)
2807.12 125.82179 Final Hydro-static

Recovery
Length Description Volume

Gas Rates
Choke Pressure Gas Rate(psig) (Mcf/d)(inches)(ft) (bbl)

77.00 gcm 10%g 90%m 1.08 0.13 13.00 10.14First Gas Rate

0.00 GTS 0.00 0.38 32.00 159.88Last Gas Rate

0.13 59.00 25.90Max. Gas Rate

Trilobite Testing, Inc Printed: 2013.05.16 @ 08:21:09Ref. No: 51372

* Recovery from multiple tests



DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.15 @ 14:08:28

51372Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:4

Mud and Cushion Information
Mud Type:
Mud Weight:
Viscosity:

Filter Cake:
Salinity:
Resistivity:
Water Loss:

Gel Chem
9.00

80.00
8.19
0.00

3600.00
2.00

Cushion Type:
Cushion Length:
Cushion Volume:
Gas Cushion Type:
Gas Cushion Pressure:

lb/gal
sec/qt

ohm.m
ppm
inches

bbl
ft

psig

Recovery Table

Length Description Volume
ft bbl

Recovery Information

FLUID SUMMARY

Oil API:
Water Salinity:

0
0 ppm

deg API

in³

77.00 gcm 10%g 90%m 1.080
0.00 GTS 0.000

Total Length: 77.00 ft Total Volume: 1.080 bbl

Num Fluid Samples: Num Gas Bombs:0 0
Laboratory Name: Laboratory Location:
Recovery Comments:

Serial #:

Trilobite Testing, Inc Printed: 2013.05.16 @ 08:21:11Ref. No: 51372



Gas Rates Information
Temperature:
Relative Density:
Z Factor:

119
0.65
0.8

(deg F)

Gas Rates Table
Flow  Period Elapsed Time Choke Pressure Gas Rate

(Mcf/d)(psig)(inches)

DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach

25-33-31 Seward ks

Charles 1-25
Job Ticket: 51372

Test Start: 2013.05.15 @ 14:08:28

DST#:4

GAS RATES

2 5 0.13 13.00 10.14
2 5 0.13 13.00 9.60
2 5 0.13 13.00 9.60
2 10 0.13 30.00 15.63
2 20 0.13 59.00 25.90
2 30 0.38 38.00 180.68
2 40 0.38 32.00 159.88

Trilobite Testing, Inc Printed: 2013.05.16 @ 08:21:11Ref. No: 51372





DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.16 @ 18:38:57

51373Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:5

GENERAL INFORMATION:

Formation:

Reference Elevations:
Total Depth:

Test Type:
Tester:
Unit No:

Hole Diameter: Hole Condition:

Time Tool Opened:
Time Test Ended:

PRESSURE SUMMARY

(deg F)
AnnotationTemp

(psig)
PressureTime

(Min.)

21:10:57
03:16:57

Miss

7.88
5779.00

Fair

Conventional Bottom Hole (Reset)
Brandon Turley
60

2737.00
2727.00

Deviated: No Whipstock: ft (KB)

10.00KB to GR/CF:

ft (KB)
ft (CF)
ft

Start Date:

8373
5741.00

2013.05.16
ft (KB)

End Date: 2013.05.17
Start Time: 18:39:02

Capacity: 8000.00 psig
Serial #:

Last Calib.: 2013.05.17
End Time: 03:16:57

Press@RunDepth: psig587.88

Time On Btm:
Time Off Btm: 2013.05.17 @ 00:42:27

2013.05.16 @ 21:08:57

TEST COMMENT:

Inside
@

Interval: 5779.00ft (KB)5740.00 ft (KB) (TVD)To

inches
ft (KB)

IF: BOB in 3 min.
IS: Surface blow  built to 1 in 15 min died in 20.
FF: BOB in 7 min.
FS: No return.

(TVD)

3036.01 120.890 Initial Hydro-static
107.78 120.682 Open To Flow (1)
206.87 125.8217 Shut-In(1)

1837.37 132.9762 End Shut-In(1)
231.46 132.1463 Open To Flow (2)
587.88 138.11122 Shut-In(2)

1751.36 137.62212 End Shut-In(2)
2910.54 134.43214 Final Hydro-static

Recovery
Length Description Volume

Gas Rates
Choke Pressure Gas Rate(psig) (Mcf/d)(inches)(ft) (bbl)

558.00 w ater 100%w 7.83

248.00 mcw  90%w  10%m 3.48

350.00 mw  50%w  50%m 4.91

0.00 62 GIP 0.00

Trilobite Testing, Inc Printed: 2013.05.17 @ 06:31:27Ref. No: 51373

* Recovery from multiple tests



DRILL STEM TEST REPORT
Edison Operating Company

9427 E Cross Creek
Wichita, KS 67206

ATTN: Paul Gerlach 2013.05.16 @ 18:38:57

51373Job Ticket:

Charles 1-25

25-33-31 Seward ks

Test Start:

DST#:5

Mud and Cushion Information
Mud Type:
Mud Weight:
Viscosity:

Filter Cake:
Salinity:
Resistivity:
Water Loss:

Gel Chem
9.00

74.00
9.98
0.00

5100.00
2.00

Cushion Type:
Cushion Length:
Cushion Volume:
Gas Cushion Type:
Gas Cushion Pressure:

lb/gal
sec/qt

ohm.m
ppm
inches

bbl
ft

psig

Recovery Table

Length Description Volume
ft bbl

Recovery Information

FLUID SUMMARY

Oil API:
Water Salinity:

0
78000 ppm

deg API

in³

558.00 w ater 100%w 7.827
248.00 mcw  90%w  10%m 3.479
350.00 mw  50%w  50%m 4.910

0.00 62 GIP 0.000

Total Length: 1156.00 ft Total Volume: 16.216 bbl

Num Fluid Samples: Num Gas Bombs:0 0
Laboratory Name: Laboratory Location:
Recovery Comments: .11@65=78000

Serial #:

Trilobite Testing, Inc Printed: 2013.05.17 @ 06:31:28Ref. No: 51373
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Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
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Cl 5100    Lcm 5

Mud  check @ 5800
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Background Gas 29 units
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Ls, crm-wht, fnxln, f-g vug
poro, g show oil
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no vis poro

LS, lt gry-gry, vfnxln, sl foss
no vis poro

LS, lt gry-gry, vfnxln, sl foss
no vis poro

LS, lt gry-gry, vfnxln, sl foss
no vis poro
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Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Siltstn, lt gry-red

Siltstn, lt gry-red

Shale, gry-red, silty

Shale, gry-red, silty

Anhyd, wht

2

3

4

5

1

05-14-2013
7 AM @ 4866
Bit # 2 54.5 hrs

05-15-2013
7 AM @ 5540
Bit # 2 75 hrs

05-16-2013
7 AM @ 5661
Bit # 3 6.25 hrs

05-17-2013
7 AM @ 5779
Bit # 3 19 hrs

05-18-2013
7 AM @ 5913
Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
Wl 10    Ph 10.8
Cl 5100    Lcm 5

Mud  check @ 5800
wt 9.2    Vis 60
Wl 8    Ph 11
Cl 3200    Lcm 6

Ls, lt gry-tan, fn-m xln, foss-
ool, G oom poro, g show oil

Background Gas 60 units

LS, wht, fnxln, foss-ool, G
intrprt poro, no show

LS, wht, fn-mxln,foss-ool, g
intrprt poro, solid oil stn

Trip Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

RTD 5915
LTD 5913

TD reached @ 5:46pm
05-17-2013

Background Gas 25 units

Dolo, tan-whr, mxln, sl foss,
p intrxln poro

Dolo, tan-whr, mxln, sl foss,
f-g intrxln poro

Background Gas 24 units

Background Gas 24 units

Background Gas 28 units

Background Gas 40 units

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SH, gry, aren

SH, gry, aren

LS, wht, fnxln, aren

LS, wht, fnxln, aren, silty

LS, wht, fnxln, aren, silty

LS, wht, fnxln, aren

LS, wht, fnxln, aren, silty

LS, wht, fnxln, aren

LS, a/a

LS, wht, fnxln, ool, no poro

LS, a/a, p intrprt poro

LS, tan-gry, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-gry, microxln, argil

LS, tan-gry, microxln, argil
SH, gry-blk, carb

SH, gry-blk, carb

SH, gry, calc

SH, gry, calc

SH, blk, carb

SH, blk, carb
LS, gry-brn, vfnxln, sl foss

SH, gry-blk, calc

SH, gry, calc

LS, tan, f-mxln, sl foss p
vug poro

LS, tan, f-mxln, sl foss f-g
vug poro

LS, tan, f-mxln, sl foss f oom-
vug poro

LS, tan, f-mxln, sl foss,
no poro

LS, tan, f-mxln, sl foss f oom-
vug poro

LS, gry, microxln

LS, gry, microxln

LS, gry, microxln, argil

LS, tan-gry, fxln,foss-ool, g
oom poro

LS, tan-gry, fxln,foss-ool, g
oom poro

Drilling Time Scale Change
10 20 30 40



Chase Grp 2615 (123)

Wreford 2954 (-16)

Council Grove Grp

2972 (-234)

Neva 3212 (-474)

Wabaunsee 3432 (-694)

Topeka 3760 (-1022)

Heebner Sh 4262 (-1524)

Toronto 4278 (-1540)

Lansing 4398 (-1660)

Stark Sh 4844 (-2106)

Marmaton 5024 (-2286)

Cherokee Sh 5212 (-2474)

B-Penn Lm 5506 (-2768)

Mississippian

St Gen 5602 (-2864

St Louis A 5758 (-3020)

Spergen 5874 (-3136)

05-13-2013
7 AM @ 4533
Bit #2 45.75 hrs

Mud Check @ 4485
Wt 9.1    Vis 50
WL 10.2    PH 11.7
CL 4000    LCM 10

Survey ½ @ 4485

05-12-2013
7 AM @ 4326
Bit #2 40.25 hrs

05-11-2013
7 AM @ 3840
Bit #2 31.25 hrs
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97

22

22

51
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40

38

32

25

Trip Gas

Sh Gas

Sh Gas

Trip Gas

Trip Gas

Shale Gas

5

CFS @ 3050

CFS @ 3100

Background Gas 30 units

Background Gas 30 units

Background Gas 20 units

Drilling with PDC Bit
Kelly Down Samples

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro, sl chrty

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro, sl chrty

LS, Wht-Tan, fnxln, sl chrt,
p vug poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

Background Gas 50 units

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Tan-Wht, fnxln, sl chrt,
G vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, dolomitic, Wht-Buff, fnxln
sl chrt, p intrxln poro

LS, dolomitic, Wht-Buff, fnxln
sl chrt, p intrxln poro

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, mostly gry, some silty
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Sh, gry, aren

Sh, gry, calc
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Background Gas 29 units
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poro, g show oil
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G oom-intrprt poro, g show oil
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Sh, gry-drk gry, carb
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no vis poro
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7 AM @ 5540
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7 AM @ 5661
Bit # 3 6.25 hrs

05-17-2013
7 AM @ 5779
Bit # 3 19 hrs

05-18-2013
7 AM @ 5913
Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
Wl 10    Ph 10.8
Cl 5100    Lcm 5

Mud  check @ 5800
wt 9.2    Vis 60
Wl 8    Ph 11
Cl 3200    Lcm 6

Ls, lt gry-tan, fn-m xln, foss-
ool, G oom poro, g show oil

Background Gas 60 units
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RTD 5915
LTD 5913

TD reached @ 5:46pm
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Dolo, tan-whr, mxln, sl foss,
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LS, tan-brn, microxln, argil
SH, gry, calc
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Drilling Time Scale Change
10 20 30 40



Chase Grp 2615 (123)

Wreford 2954 (-16)

Council Grove Grp

2972 (-234)

Neva 3212 (-474)

Wabaunsee 3432 (-694)

Topeka 3760 (-1022)

Heebner Sh 4262 (-1524)

Toronto 4278 (-1540)

Lansing 4398 (-1660)

Stark Sh 4844 (-2106)

Marmaton 5024 (-2286)

Cherokee Sh 5212 (-2474)

B-Penn Lm 5506 (-2768)

Mississippian

St Gen 5602 (-2864

St Louis A 5758 (-3020)

Spergen 5874 (-3136)

05-13-2013
7 AM @ 4533
Bit #2 45.75 hrs

Mud Check @ 4485
Wt 9.1    Vis 50
WL 10.2    PH 11.7
CL 4000    LCM 10

Survey ½ @ 4485

05-12-2013
7 AM @ 4326
Bit #2 40.25 hrs

05-11-2013
7 AM @ 3840
Bit #2 31.25 hrs
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Background Gas 20 units

Drilling with PDC Bit
Kelly Down Samples
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wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8
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wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4
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Cl 5100    Lcm 5
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Drilling Time Scale Change
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Chase Grp 2615 (123)

Wreford 2954 (-16)

Council Grove Grp

2972 (-234)

Neva 3212 (-474)

Wabaunsee 3432 (-694)

Topeka 3760 (-1022)

Heebner Sh 4262 (-1524)

Toronto 4278 (-1540)

Lansing 4398 (-1660)

Stark Sh 4844 (-2106)

Marmaton 5024 (-2286)

Cherokee Sh 5212 (-2474)

B-Penn Lm 5506 (-2768)

Mississippian

St Gen 5602 (-2864

St Louis A 5758 (-3020)

Spergen 5874 (-3136)

05-13-2013
7 AM @ 4533
Bit #2 45.75 hrs

Mud Check @ 4485
Wt 9.1    Vis 50
WL 10.2    PH 11.7
CL 4000    LCM 10

Survey ½ @ 4485

05-12-2013
7 AM @ 4326
Bit #2 40.25 hrs

05-11-2013
7 AM @ 3840
Bit #2 31.25 hrs
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Background Gas 20 units

Drilling with PDC Bit
Kelly Down Samples
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G oomoldic poro

Background Gas 50 units

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Tan-Wht, fnxln, sl chrt,
G vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, dolomitic, Wht-Buff, fnxln
sl chrt, p intrxln poro

LS, dolomitic, Wht-Buff, fnxln
sl chrt, p intrxln poro

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, gry, aren

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Background Gas 29 units

LS, Wht-lt gry, fn xln

Sh, blk, carb

Sh, blk, carb

Sh, gry, calc

Sh, gry, calc

Ls, tan, microxln

Ls, crm-wht, fnxln, f-g vug
poro, g show oil

Ls, tan, f-m xln, foss-ool,
G oom-intrprt poro, g show oil

Ls, tan, f-m xln, foss-ool,
G oom-intrprt poro, g show oil

LS, tan-lt gry, fnxln, some
micro xln, sl chrt, some argil

Sh, gry, calc

Sh, gry-drk gry, carb

Sh, gry-drk gry, carb

Ls, tan-lt gry, vfnxln, sl foss,
p vug poro

LS, tan-lt gry, vfnxln, sl foss
sl chrt, no vis poro

Sh, blk-gry, carb

LS, lt gry-gry, vfnxln, sl foss
no vis poro

LS, lt gry-gry, vfnxln, sl foss
no vis poro

LS, lt gry-gry, vfnxln, sl foss
no vis poro

LS, lt gry-gry, vfnxln, sl foss
no vis poro

CFS @ 4326

CFS @ 4485

Computer Drilling Time Out

Computer Drilling Time Out

2700

3000

3200

3400

3600

3900

4000

4200

4500

4400

4700

5000

5200

5900

2600

2500

2900

3100

3300

3500

3700

3800

4100

4300

4600

4900

4800

5100

5300

5400

5500

5600

5700

5800

6000

2800

DRILLING TIME
Minutes per Foot

L
IT

H
O

L
O

G
Y

C
h

a
rte

r

C
o

n
s
u

ltin
g

In
te

g
ra

te
d

G
e

o
lo

g
y
 &

 G
e

o
p

h
y
s
ic

s

P
A

U
L

G
E

R
L

A
C

H
G

E
O

L
O

G
IS

T

W
E

L
L

S
IT

E
 G

E
O

L
O

G
IC

A
L

R
E

P
O

R
T

D
rillin

g
T

im
e

S
a
m

p
le

 L
o
g

H
y
d
ro

c
a
rb

o
n
 S

h
o
w

s
O

p
e
n
h
o
le

T
e
s
tin

g
C

o
rin

g

O
P

E
R

A
T

O
R

L
E

A
S

E
 &

 W
e
ll

F
IE

L
D

L
O

C
A

T
IO

N

S
E

C
T

W
P

R
G

E

C
O

U
N

T
Y

S
T
A

T
E

E
L
E

V
A

T
IO

N

K
B

D
F

G
L

D
e
p
th

 M
e
a
s
u
re

m
e
n
ts

fro
m

C
A

S
IN

G
 R

E
C

O
R

D

E
L
E

C
T

R
IC

A
L

S
U

R
V

E
Y

S

C
o
n
tra

c
to

r

D
rlg

 C
o
m

m
D

rlg
 C

o
m

p

R
T

D
L
T

D

M
u
d
 U

p
A

t
M

u
d

T
y
p
e

G
a
s
 D

e
te

c
to

r:

G
e
o
lo

g
ic

a
l S

u
p
e
rv

is
io

n
:

S
a
m

p
le

s
 C

o
lle

c
te

d
:

F
o
rm

a
tio

n

S
a
m

p
le

T
o
p
s

D
e
p
th

D
a
tu

m

H
e
e
b
ne

r S
h

C
h
ase

 G
rp

C
ouncil G

rove

L
an

sin
g

M
arm

aton
C

h
rk

. S
h
.

M
orrow

S
h

M
iss. S

t G
e
n

M
iss. S

t L
ouis

S
tark

 S
h

R
e
fe

re
n
c
e
 W

e
ll:

S
h
am

rock
 O

&
G

, C
arte

r A
 #

1, S
W

 N
W

, S
2

5
-T

3
3

S
-R

3
1W

L
O

C
A

T
IO

N

D
a
ily

 D
rillin

g
A

c
tiv

ity
H

y
d

ro
c
a
rb

o
n

 S
h

o
w

s

D
a

te

In
te

rv
a

l
F

o
rm

a
tio

n

D
e

p
th

A
c
tiv

ity
 L

a
s
t 2

4
 H

rs

IF
P

T
im

e
F

F
P

T
im

e
F

S
IP

T
im

e
IS

IP
T

im
e

B
it #

S
iz

e
M

a
k
e

/T
y
p

e

R
e

c
o

v
e

ry

D
e

p
th

 o
u

t/H
rs

0
5

-0
7

-13

0
5

-0
8

-13

0
5

-0
9

-13

0
5

-10
-13

0
5

-11-13

0
5

-12
-13

0
5

-13
-13

0
5

-14
-13

0
5

-15
-13

0
5

-16
-13

0
5

-17
-13

0
5

-18
-13

2
6

10
-2

6
3

0

4
2

8
6

-4
3

0
5

4
4

6
5

-4
4

8
5

4
8

6
0

-4
8

7
0

5
5

2
0

-5
5

4
0

5
7

5
9

-5
7

6
9

4
2

5
0

-4
3

2
6

T
oronto

4
4

6
0

-4
4

8
5

L
ans B

4
8

5
0

-4
8

6
6

S
w

ope

5
4

9
0

-5
5

9
5

M
orrow

5
7

4
0

-5
7

7
9

S
t L

ouis

3
4

-3
9

105
5

9
-6

3
3

10

19
5

-18
9

108
6

-6
3

1010
7

-2
0

6

15

4
9

-5
6

4
57
9

1-10
3

0

4
5

2
2

4
-4

7
8

4
56
7

-8
1

4
52
3

1-5
8

7

6
0

5
16

3
010
8

7

3
0

12
18

3
02
6

1

3
018

3
7

4
5

7
4

2

9
0114

8

9
0

12
2

9

9
03
2

9

9
017

5
1

9
0

12
7

1 ft G
I
P, 9

3
 ft G

C
M

3
4

1 ft G
O

C
W

M
, 2

4
8

 ft O
C

M
W

,

15
5

0
 ft S

W

12
4

 ft M
C

G
O

, 2
4

8
 ft M

W
C

G
O

,

12
4

 ft M
W

, 4
3

4
 ft S

W

7
7

 ft G
C

M
, G

a 15
8

 m
cfpd

115
6

 ft w
ate

r, 6
2

 ft G
I
P

D
e

p
th

F
o

rm
a

tio
n

L
ith

o
lo

g
y

P
o

ro
s
ity

D
e

s
c
rip

tio
n

 o
f S

h
o

w

D
rills

te
m

 T
e
s
ts

Anhydrite Siltstone Sandstone Shale Carb Shale Limestone Ool Lime Chert Dolomite

LEGEND

D
E

P
T

H

SAMPLE DESCRIPTION REMARKS

S
H

O
W

S

0
R

ig up, S
pud

 @
 3

:3
0

 pm
, D

rlg S
urf

H
ole

,

110
0

D
rlg S

urf H
ole

,  S
urve

y 1@
15

9
7

8
 5

/8
 @

 15
9

7
,
W

O
C

12
 1/4

”

12
 1/4

7
 7

/8

7
 7

/8

0
 h

rs

15
.5

 h
rs

3
1.2

5
 h

rs

4
0

.2
5

 h
rs

4
5

.7
5

 h
rs

5
4

.5
 h

rs

7
5

 h
rs

6
.2

5
 h

rs

0
  h

rs

17
.5

 h
rs

PD
C

PD
C

B
utton

PD
C

D
st #

1, D
rilling

D
rilling, C

F
S

, D
st #

5

D
rilling, C

F
S

, L
ogging

W
aiting on O

rd
e
rs, R

unning Pipe

D
rilling, C

F
S

, D
st #

4

D
st #

2
, D

rilling

D
st #

3
, D

rilling

D
riling,

D
isplace

 M
ud

 S
yste

m
 @

 4
0

0
0

W
O

C
, D

rilling

D
rilling

E
D

I
S

O
N

 O
PE

R
A

T
I
N

G
 C

o.

C
h
arle

s #
1-2

5

2
3

0
3

 F
N

L
 and

 3
3

5
 F

W
L

K
ism

e
t

2
5

3
3

S
3

1W

S
e
w

a
rd

K
ansas

V
al D

rilling R
ig #

1

0
5
-0

7
-2

0
1
3

5
-17

-2
0

13

2
5

0
0

 ft

5
9
1
5
ft.

5
9

13
 ft.

C
h
e
m

-G
e
l

2
5

0
0

 ft. to R
T

D

2
6

15
2
9
7
2

4
2

6
2

4
3

9
8

4
8

3
5

5
0

2
5

5
2

11
5

5
0

5
5

6
0

1
5

7
4

2

12
3

(-2
3

4
)

(-15
2

4
)

(-16
6

0
)

(-2
0

9
7

)
(-2

2
8

7
)

(-2
4

7
3

)
(-2

7
6

7
)

(-2
8

6
3

)
(-3

0
0

4
)

2
5

0
0

 ft. T
o R

T
D

2
5

0
0

 ft.to R
T

D

2
7

3
8

2
7

2
8

K
e
lly

 B
u
s
h
in

g

8
 5

/8
”

@
 15

9
7

 ft.

5
 1

/2
”

@
 5

8
8
8
 ft.

15
9

7

2
7

6
0

3
8

4
0

4
3

2
6

4
5

3
3

4
8

6
6

5
5

4
0

5
6

6
5

5
7

7
9

5
9

15

1123

C
h
ase

T
oronto

L
ans B

S
w

ope

M
orrow

S
t L

ouis

D
olom

ite

L
im

e
stone

L
im

e
stone

L
im

e
stone

S
and

 S
tn

L
im

e
stone

F
 I

ntrgrn

F
-G

 V
ugs

F
-G

 I
ntrprt

&
 O

om
old

ic

F
-G

 I
ntrprt

&
 O

om
old

ic

G
 I

ntrprt

G
 I

ntrprt

5
5

 U
G

K
,

G
 O

d
or, G

 F
lour, G

 C
ut, S

potty S
tn,

4
9

 U
G

K
, R

e
cycle

d
 4

0
 U

G
C

G
 O

d
or, G

 F
lour, G

 C
ut, S

olid
 S

tn,

3
7

 U
G

K
, R

e
cycle

d
 4

0
 U

G
C

13
8

 U
G

K
,G

 O
d
or, G

 F
lour, G

 C
ut, S

olid
 S

tn

12
0

 U
G

C
, F

 S
h
ow

F
re

e
 O

il, S
olid

 S
tn

12
5

 U
G

C
, S

olid
 S

tn,

D
I
L
-S

P-G
R

F
D

C
-C

N
L
-G

R
-C

A
L

b
y

N
ab

ors
L
ogging

2
5

Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Siltstn, lt gry-red

Siltstn, lt gry-red

Shale, gry-red, silty

Shale, gry-red, silty

Anhyd, wht

2

3

4

5

1

05-14-2013
7 AM @ 4866
Bit # 2 54.5 hrs

05-15-2013
7 AM @ 5540
Bit # 2 75 hrs

05-16-2013
7 AM @ 5661
Bit # 3 6.25 hrs

05-17-2013
7 AM @ 5779
Bit # 3 19 hrs

05-18-2013
7 AM @ 5913
Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
Wl 10    Ph 10.8
Cl 5100    Lcm 5

Mud  check @ 5800
wt 9.2    Vis 60
Wl 8    Ph 11
Cl 3200    Lcm 6

Ls, lt gry-tan, fn-m xln, foss-
ool, G oom poro, g show oil

Background Gas 60 units

LS, wht, fnxln, foss-ool, G
intrprt poro, no show

LS, wht, fn-mxln,foss-ool, g
intrprt poro, solid oil stn

Trip Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

RTD 5915
LTD 5913

TD reached @ 5:46pm
05-17-2013

Background Gas 25 units

Dolo, tan-whr, mxln, sl foss,
p intrxln poro

Dolo, tan-whr, mxln, sl foss,
f-g intrxln poro

Background Gas 24 units

Background Gas 24 units

Background Gas 28 units

Background Gas 40 units

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SH, gry, aren

SH, gry, aren

LS, wht, fnxln, aren

LS, wht, fnxln, aren, silty

LS, wht, fnxln, aren, silty

LS, wht, fnxln, aren

LS, wht, fnxln, aren, silty

LS, wht, fnxln, aren

LS, a/a

LS, wht, fnxln, ool, no poro

LS, a/a, p intrprt poro

LS, tan-gry, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-gry, microxln, argil

LS, tan-gry, microxln, argil
SH, gry-blk, carb

SH, gry-blk, carb

SH, gry, calc

SH, gry, calc

SH, blk, carb

SH, blk, carb
LS, gry-brn, vfnxln, sl foss

SH, gry-blk, calc

SH, gry, calc

LS, tan, f-mxln, sl foss p
vug poro

LS, tan, f-mxln, sl foss f-g
vug poro

LS, tan, f-mxln, sl foss f oom-
vug poro

LS, tan, f-mxln, sl foss,
no poro

LS, tan, f-mxln, sl foss f oom-
vug poro

LS, gry, microxln

LS, gry, microxln

LS, gry, microxln, argil

LS, tan-gry, fxln,foss-ool, g
oom poro

LS, tan-gry, fxln,foss-ool, g
oom poro

Drilling Time Scale Change
10 20 30 40



Chase Grp 2615 (123)

Wreford 2954 (-16)

Council Grove Grp

2972 (-234)

Neva 3212 (-474)

Wabaunsee 3432 (-694)

Topeka 3760 (-1022)

Heebner Sh 4262 (-1524)

Toronto 4278 (-1540)

Lansing 4398 (-1660)

Stark Sh 4844 (-2106)

Marmaton 5024 (-2286)

Cherokee Sh 5212 (-2474)

B-Penn Lm 5506 (-2768)

Mississippian

St Gen 5602 (-2864

St Louis A 5758 (-3020)

Spergen 5874 (-3136)

05-13-2013
7 AM @ 4533
Bit #2 45.75 hrs

Mud Check @ 4485
Wt 9.1    Vis 50
WL 10.2    PH 11.7
CL 4000    LCM 10

Survey ½ @ 4485

05-12-2013
7 AM @ 4326
Bit #2 40.25 hrs

05-11-2013
7 AM @ 3840
Bit #2 31.25 hrs
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Trip Gas
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CFS @ 3050

CFS @ 3100

Background Gas 30 units

Background Gas 30 units

Background Gas 20 units

Drilling with PDC Bit
Kelly Down Samples

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro, sl chrty

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro, sl chrty

LS, Wht-Tan, fnxln, sl chrt,
p vug poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

Background Gas 50 units

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Tan-Wht, fnxln, sl chrt,
G vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro
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sl chrt, p intrxln poro

Sh, mostly gry, some silty
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Background Gas 29 units
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Computer Drilling Time Out

2700

3000

3200

3400

3600

3900

4000

4200

4500

4400

4700

5000

5200

5900

2600

2500

2900

3100

3300

3500

3700

3800

4100

4300

4600

4900

4800

5100

5300

5400

5500

5600

5700

5800

6000

2800

DRILLING TIME
Minutes per Foot

L
IT

H
O

L
O

G
Y

C
h

a
rte

r

C
o

n
s
u

ltin
g

In
te

g
ra

te
d

G
e

o
lo

g
y
 &

 G
e

o
p

h
y
s
ic

s

P
A

U
L

G
E

R
L

A
C

H
G

E
O

L
O

G
IS

T

W
E

L
L

S
IT

E
 G

E
O

L
O

G
IC

A
L

R
E

P
O

R
T

D
rillin

g
T

im
e

S
a
m

p
le

 L
o
g

H
y
d
ro

c
a
rb

o
n
 S

h
o
w

s
O

p
e
n
h
o
le

T
e
s
tin

g
C

o
rin

g

O
P

E
R

A
T

O
R

L
E

A
S

E
 &

 W
e
ll

F
IE

L
D

L
O

C
A

T
IO

N

S
E

C
T

W
P

R
G

E

C
O

U
N

T
Y

S
T
A

T
E

E
L
E

V
A

T
IO

N

K
B

D
F

G
L

D
e
p
th

 M
e
a
s
u
re

m
e
n
ts

fro
m

C
A

S
IN

G
 R

E
C

O
R

D

E
L
E

C
T

R
IC

A
L

S
U

R
V

E
Y

S

C
o
n
tra

c
to

r

D
rlg

 C
o
m

m
D

rlg
 C

o
m

p

R
T

D
L
T

D

M
u
d
 U

p
A

t
M

u
d

T
y
p
e

G
a
s
 D

e
te

c
to

r:

G
e
o
lo

g
ic

a
l S

u
p
e
rv

is
io

n
:

S
a
m

p
le

s
 C

o
lle

c
te

d
:

F
o
rm

a
tio

n

S
a
m

p
le

T
o
p
s

D
e
p
th

D
a
tu

m

H
e
e
b
ne

r S
h

C
h
ase

 G
rp

C
ouncil G

rove

L
an

sin
g

M
arm

aton
C

h
rk. S

h
.

M
orrow

S
h

M
iss. S

t G
e
n

M
iss. S

t L
ouis

S
tark S

h

R
e
fe

re
n
c
e
 W

e
ll:

S
h
am

rock O
&

G
, C

arte
r A

 #
1, S

W
 N

W
, S

2
5

-T
3

3
S

-R
3

1W

L
O

C
A

T
IO

N

D
a
ily

 D
rillin

g
A

c
tiv

ity
H

y
d

ro
c
a
rb

o
n

 S
h

o
w

s

D
a

te

In
te

rv
a

l
F

o
rm

a
tio

n

D
e

p
th

A
c
tiv

ity
 L

a
s
t 2

4
 H

rs

IF
P

T
im

e
F

F
P

T
im

e
F

S
IP

T
im

e
IS

IP
T

im
e

B
it #

S
iz

e
M

a
k
e

/T
y
p

e

R
e

c
o

v
e

ry

D
e

p
th

 o
u

t/H
rs

0
5

-0
7

-13

0
5

-0
8

-13

0
5

-0
9

-13

0
5

-10
-13

0
5

-11-13

0
5

-12
-13

0
5

-13
-13

0
5

-14
-13

0
5

-15
-13

0
5

-16
-13

0
5

-17
-13

0
5

-18
-13

2
6

10
-2

6
3

0

4
2

8
6

-4
3

0
5

4
4

6
5

-4
4

8
5

4
8

6
0

-4
8

7
0

5
5

2
0

-5
5

4
0

5
7

5
9

-5
7

6
9

4
2

5
0

-4
3

2
6

T
oronto

4
4

6
0

-4
4

8
5

L
ans B

4
8

5
0

-4
8

6
6

S
w

ope

5
4

9
0

-5
5

9
5

M
orrow

5
7

4
0

-5
7

7
9

S
t L

ouis

3
4

-3
9

105
5

9
-6

3
3

10

19
5

-18
9

108
6

-6
3

1010
7

-2
0

6

15

4
9

-5
6

4
57
9

1-10
3

0

4
5

2
2

4
-4

7
8

4
56
7

-8
1

4
52
3

1-5
8

7

6
0

5
16

3
010
8

7

3
0

12
18

3
02
6

1

3
018

3
7

4
5

7
4

2

9
0114

8

9
0

12
2

9

9
03
2

9

9
017

5
1

9
0

12
7

1 ft G
I
P, 9

3
 ft G

C
M

3
4

1 ft G
O

C
W

M
, 2

4
8

 ft O
C

M
W

,

15
5

0
 ft S

W

12
4

 ft M
C

G
O

, 2
4

8
 ft M

W
C

G
O

,

12
4

 ft M
W

, 4
3

4
 ft S

W

7
7

 ft G
C

M
, G

a 15
8

 m
cfpd

115
6

 ft w
ate

r, 6
2

 ft G
I
P

D
e

p
th

F
o

rm
a

tio
n

L
ith

o
lo

g
y

P
o

ro
s
ity

D
e

s
c
rip

tio
n

 o
f S

h
o

w

D
rills

te
m

 T
e
s
ts

Anhydrite Siltstone Sandstone Shale Carb Shale Limestone Ool Lime Chert Dolomite

LEGEND

D
E

P
T

H

SAMPLE DESCRIPTION REMARKS

S
H

O
W

S

0
R

ig up, S
pud

 @
 3

:3
0

 pm
, D

rlg S
urf

H
ole

,

110
0

D
rlg S

urf H
ole

,  S
urve

y 1@
15

9
7

8
 5

/8
 @

 15
9

7
,
W

O
C

12
 1/4

”

12
 1/4

7
 7

/8

7
 7

/8

0
 h

rs

15
.5

 h
rs

3
1.2

5
 h

rs

4
0

.2
5

 h
rs

4
5

.7
5

 h
rs

5
4

.5
 h

rs

7
5

 h
rs

6
.2

5
 h

rs

0
  h

rs

17
.5

 h
rs

PD
C

PD
C

B
utton

PD
C

D
st #

1, D
rilling

D
rilling, C

F
S

, D
st #

5

D
rilling, C

F
S

, L
ogging

W
aiting on O

rd
e
rs, R

unning Pipe

D
rilling, C

F
S

, D
st #

4

D
st #

2
, D

rilling

D
st #

3
, D

rilling

D
riling,

D
isplace

 M
ud

 S
yste

m
 @

 4
0

0
0

W
O

C
, D

rilling

D
rilling

E
D

I
S

O
N

 O
PE

R
A

T
I
N

G
 C

o.

C
h
arle

s #
1-2

5

2
3

0
3

 F
N

L
 and

 3
3

5
 F

W
L

K
ism

e
t

2
5

3
3

S
3

1W

S
e
w

a
rd

K
ansas

V
al D

rilling R
ig #

1

0
5
-0

7
-2

0
1
3

5
-17

-2
0

13

2
5

0
0

 ft

5
9
1
5
ft.

5
9

13
 ft.

C
h
e
m

-G
e
l

2
5

0
0

 ft. to R
T

D

2
6

15
2
9
7
2

4
2

6
2

4
3

9
8

4
8

3
5

5
0

2
5

5
2

11
5

5
0

5
5

6
0

1
5

7
4

2

12
3

(-2
3

4
)

(-15
2

4
)

(-16
6

0
)

(-2
0

9
7

)
(-2

2
8

7
)

(-2
4

7
3

)
(-2

7
6

7
)

(-2
8

6
3

)
(-3

0
0

4
)

2
5

0
0

 ft. T
o R

T
D

2
5

0
0

 ft.to R
T

D

2
7

3
8

2
7

2
8

K
e
lly

 B
u
s
h
in

g

8
 5

/8
”

@
 15

9
7

 ft.

5
 1

/2
”

@
 5

8
8
8
 ft.

15
9

7

2
7

6
0

3
8

4
0

4
3

2
6

4
5

3
3

4
8

6
6

5
5

4
0

5
6

6
5

5
7

7
9

5
9

15

1123

C
h
ase

T
oronto

L
ans B

S
w

ope

M
orrow

S
t L

ouis

D
olom

ite

L
im

e
stone

L
im

e
stone

L
im

e
stone

S
and

 S
tn

L
im

e
stone

F
 I

ntrgrn

F
-G

 V
ugs

F
-G

 I
ntrprt

&
 O

om
old

ic

F
-G

 I
ntrprt

&
 O

om
old

ic

G
 I

ntrprt

G
 I

ntrprt

5
5

 U
G

K
,

G
 O

d
or, G

 F
lour, G

 C
ut, S

potty S
tn,

4
9

 U
G

K
, R

e
cycle

d
 4

0
 U

G
C

G
 O

d
or, G

 F
lour, G

 C
ut, S

olid
 S

tn,

3
7

 U
G

K
, R

e
cycle

d
 4

0
 U

G
C

13
8

 U
G

K
,G

 O
d
or, G

 F
lour, G

 C
ut, S

olid
 S

tn

12
0

 U
G

C
, F

 S
h
ow

F
re

e
 O

il, S
olid

 S
tn

12
5

 U
G

C
, S

olid
 S

tn,

D
I
L
-S

P-G
R

F
D

C
-C

N
L
-G

R
-C

A
L

b
y

N
ab

ors
L
ogging

2
5

Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Siltstn, lt gry-red

Siltstn, lt gry-red

Shale, gry-red, silty

Shale, gry-red, silty

Anhyd, wht

2

3

4

5

1

05-14-2013
7 AM @ 4866
Bit # 2 54.5 hrs

05-15-2013
7 AM @ 5540
Bit # 2 75 hrs

05-16-2013
7 AM @ 5661
Bit # 3 6.25 hrs

05-17-2013
7 AM @ 5779
Bit # 3 19 hrs

05-18-2013
7 AM @ 5913
Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
Wl 10    Ph 10.8
Cl 5100    Lcm 5

Mud  check @ 5800
wt 9.2    Vis 60
Wl 8    Ph 11
Cl 3200    Lcm 6

Ls, lt gry-tan, fn-m xln, foss-
ool, G oom poro, g show oil

Background Gas 60 units

LS, wht, fnxln, foss-ool, G
intrprt poro, no show

LS, wht, fn-mxln,foss-ool, g
intrprt poro, solid oil stn

Trip Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

RTD 5915
LTD 5913

TD reached @ 5:46pm
05-17-2013

Background Gas 25 units

Dolo, tan-whr, mxln, sl foss,
p intrxln poro

Dolo, tan-whr, mxln, sl foss,
f-g intrxln poro

Background Gas 24 units

Background Gas 24 units

Background Gas 28 units

Background Gas 40 units

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SH, gry, aren

SH, gry, aren

LS, wht, fnxln, aren

LS, wht, fnxln, aren, silty
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LS, wht, fnxln, aren

LS, a/a
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LS, a/a, p intrprt poro

LS, tan-gry, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil
SH, gry, calc
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SH, gry, calc
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LS, tan-gry, microxln, argil
SH, gry-blk, carb
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Heebner Sh 4262 (-1524)
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St Louis A 5758 (-3020)

Spergen 5874 (-3136)

05-13-2013
7 AM @ 4533
Bit #2 45.75 hrs

Mud Check @ 4485
Wt 9.1    Vis 50
WL 10.2    PH 11.7
CL 4000    LCM 10

Survey ½ @ 4485

05-12-2013
7 AM @ 4326
Bit #2 40.25 hrs

05-11-2013
7 AM @ 3840
Bit #2 31.25 hrs
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Drilling with PDC Bit
Kelly Down Samples

Shale, gry-red, silty

Shale, gry-red, silty
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F intrprt poro
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LS, Wht-Tan, fnxln, foss-ool,
G oomoldic poro

Background Gas 50 units

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Tan-Wht, fnxln, sl chrt,
G vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, Wht-Buff, fnxln, sl chrt,
p vug poro

LS, dolomitic, Wht-Buff, fnxln
sl chrt, p intrxln poro

LS, dolomitic, Wht-Buff, fnxln
sl chrt, p intrxln poro

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, mostly gry, some silty

Sh, gry, aren

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc

Sh, gry, calc
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poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Dolo, lt gry-tan, fnxln, f intrprt
poro

Siltstn, lt gry-red
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Anhyd, wht
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05-14-2013
7 AM @ 4866
Bit # 2 54.5 hrs

05-15-2013
7 AM @ 5540
Bit # 2 75 hrs

05-16-2013
7 AM @ 5661
Bit # 3 6.25 hrs

05-17-2013
7 AM @ 5779
Bit # 3 19 hrs

05-18-2013
7 AM @ 5913
Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
Wl 10    Ph 10.8
Cl 5100    Lcm 5

Mud  check @ 5800
wt 9.2    Vis 60
Wl 8    Ph 11
Cl 3200    Lcm 6

Ls, lt gry-tan, fn-m xln, foss-
ool, G oom poro, g show oil

Background Gas 60 units

LS, wht, fnxln, foss-ool, G
intrprt poro, no show

LS, wht, fn-mxln,foss-ool, g
intrprt poro, solid oil stn

Trip Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

RTD 5915
LTD 5913

TD reached @ 5:46pm
05-17-2013

Background Gas 25 units

Dolo, tan-whr, mxln, sl foss,
p intrxln poro

Dolo, tan-whr, mxln, sl foss,
f-g intrxln poro

Background Gas 24 units

Background Gas 24 units

Background Gas 28 units

Background Gas 40 units

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SH, gry, aren

SH, gry, aren

LS, wht, fnxln, aren
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LS, a/a, p intrprt poro

LS, tan-gry, microxln, argil
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LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-gry, microxln, argil

LS, tan-gry, microxln, argil
SH, gry-blk, carb

SH, gry-blk, carb
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SH, gry, calc

SH, blk, carb

SH, blk, carb
LS, gry-brn, vfnxln, sl foss

SH, gry-blk, calc

SH, gry, calc

LS, tan, f-mxln, sl foss p
vug poro

LS, tan, f-mxln, sl foss f-g
vug poro

LS, tan, f-mxln, sl foss f oom-
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no poro

LS, tan, f-mxln, sl foss f oom-
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LS, gry, microxln, argil

LS, tan-gry, fxln,foss-ool, g
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LS, tan-gry, fxln,foss-ool, g
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Drilling Time Scale Change
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Drilling with PDC Bit
Kelly Down Samples

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

Shale, gry-red, silty

LS, dolomitic,lt gry-tan, fnxln,
F intrprt poro
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F intrprt poro, sl chrty
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Background Gas 50 units
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7 AM @ 4866
Bit # 2 54.5 hrs

05-15-2013
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7 AM @ 5661
Bit # 3 6.25 hrs

05-17-2013
7 AM @ 5779
Bit # 3 19 hrs

05-18-2013
7 AM @ 5913
Bit # 3 31 hrs

Mud  check @ 4675
wt 9.3    Vis 55
Wl 9.3    Ph 11.6
Cl 4000    Lcm 8

Mud  check @ 5000
wt 9.3    Vis 45
Wl 12    Ph 10.5
Cl 5600    Lcm 4

Mud  check @ 5775
wt 9.2    Vis 74
Wl 10    Ph 10.8
Cl 5100    Lcm 5

Mud  check @ 5800
wt 9.2    Vis 60
Wl 8    Ph 11
Cl 3200    Lcm 6

Ls, lt gry-tan, fn-m xln, foss-
ool, G oom poro, g show oil

Background Gas 60 units

LS, wht, fnxln, foss-ool, G
intrprt poro, no show

LS, wht, fn-mxln,foss-ool, g
intrprt poro, solid oil stn

Trip Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

Shale  Gas

RTD 5915
LTD 5913

TD reached @ 5:46pm
05-17-2013

Background Gas 25 units

Dolo, tan-whr, mxln, sl foss,
p intrxln poro

Dolo, tan-whr, mxln, sl foss,
f-g intrxln poro

Background Gas 24 units

Background Gas 24 units

Background Gas 28 units

Background Gas 40 units

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SD, clr-tan, fn grn, sa, m srtd
fsfo, solid stn

SH, gry, aren

SH, gry, aren

LS, wht, fnxln, aren

LS, wht, fnxln, aren, silty
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LS, a/a
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LS, a/a, p intrprt poro
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LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-brn, microxln, argil
SH, gry, calc

LS, tan-gry, microxln, argil

LS, tan-gry, microxln, argil
SH, gry-blk, carb

SH, gry-blk, carb

SH, gry, calc

SH, gry, calc

SH, blk, carb

SH, blk, carb
LS, gry-brn, vfnxln, sl foss
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