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TIORCO, Inc. - The Improved Oil Recovery Company
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October 25, 2002

Mr. Tom Nichols

Murfin Drilling Company

250 North Water, Suite 300

Wichita, KS  67202

Re:
MARCITsm Polymer Gel Water Shut Off Treatment


Bemis-Shutts Field – Ellis County, Kansas


Hadley A #3 Producing Well – Arbuckle Formation

Dear Tom:

Attached is the job log and injection plots for the MARCITsm polymer gel water shut off treatment performed on the Hadley A #3 producing well in the Bemis-Shutts Field located in Ellis County, Kansas.  A job recap is presented below.

PURPOSE

Use MARCITsm polymer gel technology to 1) decrease water production, 2) lower producing fluid level, 3) improve draw-down on oil-saturated reservoir matrix rock, 4) improve oil recovery and well economics.

TREATMENT 

TIORCO equipment and personnel arrived on location at 7:00 a.m. on October 19, 2002.  A tailgate safety meeting was held to discuss all potential hazards specific to the jobsite.  The discharge line from TIORCO’s portable polymer pumping unit #11 was then connected to the wellhead, and a suction line was connected to frac tanks that held the mix water.  Finally, the TIORCO portable unit was connected to an electricity source. The following table provides details for each stage of the treatment.

	Stage
	Date

Begin
	Time

Begin
	Date

End
	Time

End
	WC204(
Polymer

Ppm
	WC204(
Polymer

Lbs.
	WC684(
X-Linker

Lbs.
	Gel

Bbls.
	PSIG

Begin
	PSIG

End
	Pump

Rate

Begin

(BPM)
	Pump

Rate

End

(BPM)
	Comments

	1
	10/19/02
	8:25 a
	10/21/02
	4:10 a
	3,500
	2,450
	539
	1,997
	Vac
	Vac
	0.75
	0.75
	

	2
	10/21/02
	4:10 a
	10/22/02
	12:48 p
	5,000
	2,600
	562
	1,482
	Vac
	Vac
	0.75
	0.75
	

	3
	10/22/02
	12:48 p
	10/22/02
	11:49 p
	6,500
	1,150
	248
	506
	Vac
	Vac
	0.75
	0.75
	

	4
	10/22/02
	11:49 p
	10/23/02
	2:00 a
	0
	0
	0
	0
	Vac
	Vac
	0.75
	0.75
	100 Bbl. water flush

	Totals
	
	
	
	
	
	6,200
	1,349
	3,985
	
	
	
	
	


A bottomhole pressure recording device was installed prior to the treatment.  As soon as the bottomhole pressure data recorder has been recovered and the information downloaded, TIORCO will provide Murfin with revised rate vs. pressure graphs and a new Hall Plot incorporating this data.

MARCITsm GEL QA/QC

Representative samples of cross-linked polymer solution were collected during all treatment stages to ensure that the intended gels would ultimately form.  Pre-gel samples were stored at a temperature of 120(F in an oven onboard the TIORCO portable polymer injection unit.  All samples indicated that gels formed as intended.  Below is a table that provides gel sample information. 

	Sample No.
	Treatment Stage
	Sample Date
	Sample Time
	Polymer ppm
	Polymer:X-Linker Ratio
	Gel Grade
	Comments

	1
	1
	10/19/02
	10:00 a
	3,500
	40:1
	C-D
	

	2
	1
	10/20/02
	3:00 a
	3,500
	40:1
	C-D
	

	3
	1
	10/20/02
	9:00 p
	3,500
	40:1
	C-D
	

	4
	2
	10/21/02
	6:00 a
	5,000
	40:1
	E
	

	5
	2
	10/22/02
	3:00 a
	5,000
	40:1
	E
	

	6
	3
	10/22/02
	2:00 p
	6,500
	40:1
	G-H
	


The gel grading system developed by Marathon Oil Company for MARCITsm and MARA-SEALsm gels is defined as follows:

Grade

Description

A

No detectable gel formed.  The gel appears to have the same viscosity (fluidity) as the original polymer solution and no gel can be visually detected.
B

High flowing gel.  The gel appears to be only slightly more viscous than the initial relatively low viscosity polymer solution.

C

Flowing gel.  Most of the obviously detectable gel flows to the bottle cap upon inversion.

D

Moderately flowing gel.  A small portion (about 5 to 15%) of the gel does not readily flow to the bottle cap upon inversion – usually characterized as a “tonguing” gel (i.e., after hanging out of the bottle, the gel can be made to flow back into the bottle by slowly turning the bottle upright).

E

Barely flowing gel.  The gel slowly flows to the bottle cap and/or a significant portion (>15%) of the gel does not flow to the bottle cap upon inversion.

F

Highly deformable nonflowing gel.  The gel does not flow to the bottle cap upon inversion (gel flows to just short of  reaching the bottle cap).

G

Moderately deformable nonflowing gel.  The gel flows about halfway down to the bottle cap upon inversion.

H

Slightly deformable nonflowing gel.  The gel surface only slightly deforms upon inversion.

I

Rigid gel.  There is no gel-surface deformation upon inversion.

J

Ringing rigid gel.  A tuning-fork like mechanical vibration can be felt after the bottle is tapped.

TIORCO is very interested in monitoring and evaluating the results of this treatment with time.  If you should have questions or comments regarding the job, please do not hesitate to call me in our Ft. Worth, TX office at 817-431-6336, or Randy Prater in our Hays, KS office at 785-625-3791.  We greatly appreciate the opportunity to be of service to Murfin and look forward to working with you again in the future.

Best regards,

J. Portwood

Southern Region Manager

Attachment

cc:
Stan Froetschner – Murfin

Ernie Morrison – Murfin

Mike Stanton – Murfin

Randy Prater – TIORCO

TIORCO - Denver, CO
1
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