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OBJECTIVES

The objective of this project is to demonstrate incremental reserves from Osagian and Meramecian (Mississippian)
dolomite reservoirs in western Kansas through application of reservoir characterization to identify areas of
unrecovered mobile oil. The project addresses producibility problemsin two fields: Specific reservoirs target the
Schaben Field in Ness County, Kansas, and the Bindley Field in Hodgeman County, Kansas. The producibility
problems to be addressed include inadequate reservoir characterization, drilling and completion design problems,
non-optimum recovery efficiency. The results of this project will be disseminated through various technology
transfer activities.

At the Schaben demonstration site, the Kansas team will conduct afield project to demonstrate better approaches to
identify bypassed oil within and between reservoir units. The approach will include:

*  Advanced integrated reservoir description and characterization, including integration of existing data, and
drilling, logging, coring and testing three new wells through the reservoir intervals. Advanced reservoir
techniques will include high-resolution core description, petrophysical analysis of pore system attributes,
and geostatistical analysis and 3D visualization of interwell heterogeneity.

e Computer applications will be used to manage, map, and describe the reservoir. Computer simulations will
be used to design better recovery processes, and identify potential incremental reserves.



»  Comparison of the reservoir geology and field performance of the Schaben Field with the previously
described by dightly younger Bindley Field in adjacent Hodgeman, County.

*  Drilling of new wells between older wells (infill drilling) to contact missed zones;

*  Demondiration of improved reservoir management techniques, and of incremental recovery through
potential deepening and recompletion of existing wells and targeted infill drilling.

SUMMARY OF TECHNICAL PROGRESSBUDGET PERIOD 2

Progress is reported for the period from 1 October 1998 to 31 December 1998. Work in this quarter concentrated
on monitoring the incremental recovery of additional mobile oil through targeted infill drilling (Task 2.1). An
improved version of the full-field reservoir simulation is being completed with the addition of new infill wells,
revised fluid data, and the addition of a second reservoir layer. Currently 22 infill wells have been drilled in
Schaben Field subsequent to completion of the reservoir characterization and simulation (Table 1). These
additional wells have successfully targeted incremental oil using the results of the Budget Period 1 study and the
reservoir management plan. At the Schaben Demonstration Site, the additional infill locations and recompletions
have resulted in an incremental production increase of 200 BOPD (Figure 1).

Task 2.1 DEMONSTRATION OF RESERVOIR MANAGEMENT STRATEGY

From late 1996 through 1998, atotal of twenty-two infill locations were drilled or recompleted at the Schaben
Demonstration Site. The locations were selected based on the results of the reservoir management strategy
developed in Budget Period 1 (See previous quarterly for alist). All three major field operators (Ritchie
Exploration, Pickrell Drilling and American Warrior) used the Schaben reservoir smulation to evaluate multiple
locations and select optimum locations. The history of each well is being evaluated and incorporated into afinal
revised full-field smulation. The current reservoir simulation has provided excellent full-field and good individual
history matches for all existing wells. The simulation also provides an estimate of additional incremental oil asa
result of targeted infill drilling.

The revised smulation uses a more realistic two-layer model of the Schaben reservoir.  The reservoir
characterization recognized two major stratigraphic units with different petrophysical properties (i.e., layers M1
and MQ). The previous full-field modd treated the two units as a single reservoir layer. In addition, new
information on fluid rates and fluid levels have been incorporated into the moddl. The result is an improved model
that requires significantly reduced local adjustments

Task 2.2 TECHNOLOGY TRANSFER

Technology transfer is an ongoing process that includes access to information through the Internet, almost daily
inquires and formal presentations. Four hours of hands-on demonstrations and presentations focusing on PFEFFER
were presented at the North Midcontinent PTTC workshop in Wichita, Kansas (November 19). The short course
involved well log analysis techniques with emphasis on modern logging technologies applicable to Kansas. These
petrophysica techniques were a direct product of the Class 2 project. A manuscript covering the approach to

geol ogic/engineering devel oped as part of the Class 2 project was completed (Watney and others, in press)

We continue to work with a number of Kansas's operators on application of the technologies developed as part of
the Class 2 project. We are providing accessto the digital data and results from the project through an on-line
(Internet) accessible format (see Schaben homepage at http://www.kgs.ukans.edu/Class2/index.html).
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Figure 1.-- Plot of average daily production and producing wells from the Schaben Demonstration Area showing
producing rates prior and after initiation of demonstration project. Increase in production is from approximately
the same number of producing wells. Additional current production data for the Schaben Field and individual

|eases are available at
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http://www.kgs.ukans.edu/DPA/Schaben/schabenMain.html .




Well
Name'Y ear

Operator

APl Number

SEWIS
Rates Per Day

L ocation

4 BP Twin/
1996

Ritchie
Exploration

15-135-23864

15 BO, 283 BW

30-19S-21W, NW-NW-
=

2PLyle
Schaben / 1996

Ritchie
Exploration

15-135-23925

53 BO, 97 BW

31-19S-21W, NE-NE-
=

1 Gneich P Twin
/ 1996

Ritchie
Exploration

15-135-23933

13 BO 72 BW

19-19S-21W, SW-SW-
SE

2-30 Moore/
1997

American Warrior

15-135-23800

37BO 0BW

30-19S-21W, SE-NE-
SE

6 DP Moore/
1997

Ritchie
Exploration

15-135-24006

60 BOPD, 100
BW, 241’ FOP

30-19S-21W, NE-NW-
NW

3 AP Humburg /
1997

Ritchie
Exploration

15-135-24013

70 BOPD, 130
BW, 33 FOP

25-195-22W, NW-SE-
SE

4 Humburg /
1997

Pickrell Drilling

15-135-24010

70 BOPD, 130
BW, 1347’ FOP

25-19S-22\W, NE-NW-
SE

3 Borger / 1997

Pickrell Drilling

15-135-23998

66 BOPD, 66
BW, 1426’ FOP

25-19S-22W, SW-NE-
=

4 Wittman/ 1997

American Warrior

15-135-23958

108 BO. ?BW

19-19S-21W, SE-SW-
SW

5 Wittman /
1997

American Warrior

15-135-23966

108 BO. ?BW

19-19S-21W, SW-SW-
SW

7Rein AP/
1997

Ritchie
Exploration

15-135-24031

70 BOPD, 80
BW, 530" FOP

29-19S-21W, SW-NW-
SW

5 DP Moore/
1997

Ritchie
Exploration

15-135-23973

?

30-19S-21W, NE-NE-
NW

4 CP Moore/
1997

Ritchie
Exploration

15-135-24030

?

30-19S-21W, NW-NE-
SW

4 Borger / 1997

American Warrior

15-135-24007

20 BO, 30 BW

25-19S-22\W, SE-NW-
=

3-30 Moore/
1997

American Warrior

15-135-23801

25 BO, Little
WEIS]

30-19S5-21W, NW-SE-
=

1-30 Moore/
1997

American Warrior

15-135-23799

13 BO, 21 BW

30-19S-21W, NW-SW-
SW

3 Borger / 1997

American Warrior

15-135-23969

250' FOP

25-19S-22\W, SE-SW-
=

2X Humburg

Mid Cont R

15-135-24015

12 BO, 60 BW

25-19S-22W, NW-NE-
SE

4 Borger

Pickrell Drilling

15-135-24048

40 BO, 9 BW

25-195-22W, NE-SE-
=

1-26 Gillig

American Warrior

15-135-24052

15 BO, 110 BW

26-19S-22W, NE-NE-
SE

6 Williams

American Warrior

15-135-24053

15 BO, 150 BW

36-19S-22W, NE-NE-
NW

6 Wittman

Table 1. List of infill locations drilled or recompleted in the Schaben demonstration area from late 1996 through
1998. The mgority of locations were selected based on the reservoir description and simulation results from the
Schaben Study.

American Warrior

15-135-23958

20 BO, 30 BW

19-19S-22W, SE-SW-
SW







