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Abstract

Where is your next exploration or development idea coming from? Why not the next OCGS technical presentation? That is exactly where the
technical methods were presented that took a tired, uneconomic prospect to a profitable venture.

An OCGS luncheon meeting unexpectedly unlocked a way to calculate the potential oil column of a low-perm Upper Pennsylvanian
(Missourian) Lansing reservoir in the Oklahoma Panhandle of Hugoton Embayment, resulting in the patience to drill “one more well.” Ted
Beaumont’s presentation in 2004 explained how capillary pressures and buoyancy pressure are related, and even measurable. This article
shows the field development and the impact of the application on developing additional reserves.

From now on, |, John Brett, always try to take away some nugget from any presentation | attend; you should too. It might just pay dividends!
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Upper Pennsylvanian Lansing “Satellite” View
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Lansing Structure Map
w/ Lansing A updip limit
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Kerns 1-22 Decline Curve

: Project: C:\Users\steve. RAYDON\Documents\|HS\PowerTools\Projects v9.2\RAYDON PRODUCTION.mdb Date: 11/10/2015
Rate/Time Graph Time: 3:30 PM

Lease Name: KERNS (1) Operator: RAYDON EXPLORATION INCORPORATED
County, ST: BEAVER, OK Field Name: MOCANE-LAVERNE GAS AREA
Location: 0-0-0

KERNS - MOCANE-LAVERNE GAS AREA

Economic Limit: 12/2015
Economic Life: 0 mo
Future Net Revenue: $0
Present Worth: S0
Rate of Return: nfa %

| Retum on Invest: 0,00

| Payout Date: n'a

Cil at Effectve Date: 0 bbl
Qil at Economic Limit: 0 bbl
| Rem O (Decine): 0 bbl
| Uit Ol (Decline): 18,208 b
| Oil Decline at Eff Date: 0.00 %
' Cum Oil at ERf Dade: 18,208 bbl
(GasatEfkctiwDate:Omcf
Gas at Economic Limit: 0 mef
Rem Gas (Dedine): 0 mef
| Uit Gas (Decine): 0 met
| Gas Decline at Eff Date: 0.00 %
| Cum Gas at Eff Date: 0 mef

l

Daily Rate

Water at Efective Datg: 0 bbl
Water at Economic Limit: 0 bbl
Rem Water (Cecing): 0 bbl

Ult Water (Deciine): 0 bbl

Water Decling at Eff Date: 0.00 %
| Cum Water at Eff Dade: 0 bbl

|

| Inj 2% Effective Date: 0 bal
Iqua:Econom:choocl

{ Rem Inj (Deciine): 0 bbl

| Ut Inj (Decline): 0 bb:

Inj Decline at Eff Date: 0.00 %
Cum Iy 3t Eff Date: © bol




HACKSAW PROSPECT
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Two More Marginal Wells
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Kerns #3
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Kerns #2




Kerns 2-22 and 3-22 Decline Curves

Kerns 2-22

» Project: C:\Users\steve. RAYDON\Documents\IHS\PowerTools\Projects v9.2\RAYDON PRODUCTION.mdb
Rate/Time Graph ™" T Gy ok

Operator: RAYDON EXPLORATION INCORPORATED
Field Name: MOCANE-LAVERNE GAS AREA

Lease Name: KERNS (2)
County, ST: BEAVER, OK
Location: 0-0-0

KERNS - MOCANE-LAVERNE GAS AREA

Economic Limit: 1212015
Economic Life: 0 mo
Future Net Revenue: $0
Present Worth:

Rate of Retum: n/a %
Retum on Invest: 0.00
Payout Date: n/a

Oil at Effective Date: 0 bl
il at Economic Limit 0 bbl
Rem Oil (Deciin
UIt Oil (Decline): 20,075 bbl
| Oil Decline at Eff Date: 0.00 %
| Cum Oil at Eff Date: 20,075 bbl

Gas at Effective Date: 0 mcf
Gas at Economic Limit: 0 mef
Rem Gas (Deciine): 0 mef

Uit Gas (Decine): 0 mcf

Gas Deciine at Eff Date: 0.00 %
Cum Gas at Eff Date: 0 mef

Daily Rate

Water at Effective
Weater at Economic Limit. 0 bol
Rem Water (Decine): 0 bbl
Uit Water (Deciine): 0 bbl
| Water Decline at Eff Date: 0.00 %
| Cum Water at Eff Date: 0 bbl

| Inj at Effective Date: 0 bbl
| Inj at Economic Limit 0 bbl
Rem Inj (Decline): 0 bb!
| Utt Inj (Decline): 0 bbl
| Inj Decline at Eff Date: 0.0
Cum inj at Eff Date: 0 bbl

Kerns 3-22

Rate/Time G ra h Project: C:\Users\steve. RAYDON\Documents\IHS\Power Tools\Projects v9.2\RAYDON PRODUCTION.mdb
hate//ime Grapn

Lease Name: KERNS (3)
County, ST: BEAVER, OK
Location: 0-0-0

Date: 11/10/2015
Time: 3:38 PM

Operator: RAYDON EXPLORATION INCORPORATED
Field Name: MOCANE-LAVERNE GAS AREA

KERNS - MOCANE-LAVERNE GAS AREA

Economic Limit 12/2015

Economic Life: 0 mo

Future Net Revenue: $0
| Present Worth: $0

Rate of Retum: n/a %

Retum on invest: 0.00

Payout Date: nia

Oil at Effective Date: 0 bbi

il at Economic Limit. 0 bbl
Rem Oil (Decline): 0 bol

Ult Ol (Deciine): 22,288 bbl

Ol Decline at Eff Date: 0,00 %
Cum Ol at Eff Date: 22,288 bbl

| Gas at Effective Date: 0 mot

| Gas at Economic Limit: 0 mef
Rem Gas (Decline): 0 mef
Ut Gas (Decline): 0 mcf
Gas Decline at Eff Date: 0.00 %
Cum Gas at Eff Date: 0 mef

| Water at Efective Date: 0 50
Water at Economic Limit: 0 bl

- Rem Wiater (Decline): 0 bbl
Ult Water (Decline): 0 bbl
Weater Decline at Eff Date: 0.00 %
Cum Water at Eff Date: 0 bbi

| at Efctive Date: 0 bl

\ Inj at Economic Limit 0 bbl
Rem Inj (Decline): 0 bl
Uit Inj (Decline): 0 bbl
Inj Decline at Ef Date: 0.00 %
Cum Inj at Eff Date: 0 bbl

2015




Image Logs show moldic porosity,
resulting in lower permeability than would be
expected from Rock with 20+% Porosity

Kerns #1-22 Kerns #2-22 Kerns #3-22




“Porosity Wedge Map”
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Image Logs to define strike and drape over the mounds

Drill
another
well?




Application of Petrophysical
Principles to the "Hunt' for
Overlooked Carbonate Pay

Edward A. (Ted) Beaumont
(Cimarex Energy Co.)
and
Dan J. Hartmann



Presentation

* Principles
« Approach
» Examples




Example of Application
of
Pore-Fluid Model to Exploration
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Clues from Capillary Pressure Analysis

Port
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Little Knife Dip Cross Section

 Porous
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‘ asinward of
93 MCFG
] 35 BW anhydrite and
"’%/// Wl tite packstones
NS i . 100 million BO
=I l"r. -.linl.lllllllllllllllllII o 1 -
e R et il 7o downdip to 60%
= P 1
Recovered e e e o point Closure] — Sw
2 liters oil ; .
+ water cushion | e - 150 ft oil
, - column

e 50 ft seismic
closure



Little Knife Field, Williston Basin
Exploring with petrophysical data

Leo Klatt 3-19-4B
Cumulative Production
7/77 - 5/93
979 MBO
IP 485 BOPD

High Rate Cell

Int. Rate Cell

Cumulative Production
3/78-12/89
121 MBO
IP 63 BEOFPD
93 MCFG

Low Rate Cell

Downdip

Kadrmas - 1
DST-1
10/78
Open 30 Min., Well Died
Rec. 2 Liters of Qil
and Water Cushion




Along Came Ted!

» Searching for a reason to drill “One more well”
» Ted Beaumont gave an OCGS tech talk

» Buoyancy Pressure/Capillary Pressure
Relationships

» Meet with Ted for “Coaching”
» Apply the Petrophysics to our Prospect
» What is the petrophysics telling us?




From Ted’s “Gameboard”:
Pore Geometry/Pore Throat Profiles

PORE THROAT PROFILES

PORE GEOMETRY CLASSIFICATION CHART
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What can we learn from this exercise?

Poorly connected Moldic porosity is suggesting a low
permeability vs. porosity relationship.

If the reservoir is homogeneous (which it is not), the oil
height required to “squeeze” the oil into the low-perm
rock would need to be 250’ in height.

The control suggests 250’ oil column is impossible.
There must be some better reservoir, with more
connected pore throats, exerting the necessary
buoyancy pressure.

Yes- DRILL ONE MORE WELL!
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Finally Economic!

Kerns 1-22 Taylor 1-23

Pumped 35 BOPD Flowed Oil to Surface on
Cum: 18,208 BO DST
Ult: 18,208 BO Flowed over 200 BOPD

Cum: 227,755 BO
Ult: 236,572 BO




Taylor 1-23 Decline Analysis

z Project: C:\Users\steve. RAYDON\Documents\IHS\PowerTools\Projects v9.2\RAYDON PRODUCTION.mdb Date: 11/10/2015
Rate/Time Graph Time: 3:13 PM

Lease Name: TAYLOR (1-23) Operator: RAYDON EXPLORATION INCORPORATED
County, ST: BEAVER, OK Field Name: MOCANE-LAVERNE GAS AREA
Location: 23 6N 22E C SW SW

TAYLOR - MOCANE-LAVERNE GAS AREA

ULT CUM: 236,572 B
= =k )

i i Economic Limit: 12/2022

Economic Life: 84 mo

Future Net Revenue: $19,215

Present Worth: $16,156

Ofl Decline at Eff Date: 9.57 %
Cum Oil at Eff Date: 227,755 bbl

Rate of Retum: >100 %

Return on Invest 0.00

| Payout Date: nfa

Oil at Effective Date: 139 bbl

Oil at Economic Limit: 81 bbl

Rem Oil (Decline): 8,817 bbl
\\ Ult Oil (Decline): 236,572 bbl

|
| | Gas at Effective Date: 0 mef
| | Gas at Economic Limit: 0 mcf
| Rem Gas (Decline): 0 mef
| Ult Gas (Decline): 0 mef

Gas Decline at Eff Date: 0,00 %
| Cum Gas at Eff Date: 0 mcf

Daily Rate

Water at Effective Date: 0 bbl
Water at Economic Limit: 0 bbl
Rem Water (Decline): 0 bbl

Ult Water (Decline): 0 bbl
| Water Decline at Eff Date: 0.00 %
: Cum Water at Eff Date: 0 bbl

| Inj at Effective Date: 0 bol

| Inj at Economic Limit: 0 bbl
[ Rem Inj (Decline}: 0 bbi
Ult Inj (Decline): 0 bbl
Inj Decline at Eff Date: 0.00 %
Cum Inj at Eff Date: O bbl
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Taylor 1-26 Decline Curve Analysis

H Project: C:\Users\steve. RAYDON\Documents\IHS\PowerTools\Projects v9.2\RAYDON PRODUCTION.mdb Date: 11/10/2015
Rate/Time Graph Time: 3:13 PM
Lease Name: TAYLOR (1-26) Operator: RAYDON EXPLORATION INCORPORATED

County, ST: BEAVER, OK Field Name: MOCANE-LAVERNE GAS AREA
Location: 26 6N 22E C NE NW

TAYLOR - MOCANE-LAVERNE GAS AREA

ULT CUM: 400,913 BO |

Economic Limit 09/2042
Economic Life: 321 mo

Future Net Revenue: $699,770
Present Worth: $410,508
—e Rate of Retum: >100 %

| Return on Invest: 0.00

CUR CUM: 307,216 BO . -

| Oil at Economic Limit: 85 bbl
Rem Qil (Decline): 93,697 bbl
Ult Oil (Decline): 400,913 bbl

| Oil Decline at Eff Date: 11.10 %

| Cumn Oil at Eff Date; 307,216 bbl

Gas at Effective Date: 0 mef
Gas at Economic Limit 0 mcf
Rem Gas (Decline): 0 mcf

| Ult Gas (Decline): 0 mcf

Gas Deciine at Eff Date: 0.00 %
Cum Gas at Eff Date: 0 mef

Daily Rate

Water at Effective Date: 0 bol
Water at Economic Limit: O bbl
Rem Water (Decline): 0 bbi

Ult Water (Decline): 0 bbl

Water Decline at Eff Date: 0.00 %
Cum Water at Eff Date: 0 bbl

Inj at Effective Date: 0 bbl

Inj at Economic Limit: O bbl
Rem Inj (Decline): 0 bbl

Ult Inj (Decline): 0 bbl

Inj Decline at Eff Date: 0.00 %
Cum Inj at Eff Date: 0 bbl




Bessie 1-26:
Core for
water-flood
analysis
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Jouw, Al 100

Raydon Exploration
Bessie No. 1-26
Lansing Formation
Beaver Counly, Oklahoma
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Kerns #1-22 Kerns #2-22 Kerns #3-22
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Porosity vs Perm Plots are important

From Mercury
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“Brett’-isms

» The Petrophysical (engineering) parameters matter!
Use them and never ignore them.

» The permeability vs. porosity relationships should
always be considered.

» If the permeability is relatively low vs. porosity,
look downdip of an oil show.

» If the permeability is relatively high vs. porosity,
look updip of an oil show.

» Buoyancy pressure matters! Capillary pressure
matters! They offer valuable clues to finding traps.




Interpretation prior to Taylor 2-26

Taylor 2-26 I



Hacksaw Field Decline Curve Analysis

H Project: C:\Users\steve. RAYDON\Documents\[HS\Power Tools\Projects v9.2\RAYDON PRODUCTION.mdb Date: 11/10/2015
Rate/Time Graph T S oy

Summary Lease Report

ULT CUM: 754,946 BO

TAYLOR 1-26

——T
/ Tf\YLOR 1-27

“
=
=

Economic Limit: 03/2041
Economic Life: 303 mo

Future Net Revenue: $888,678
Present Worth: $559,001

| Rate of Retum: >100 %

"~ /€UR CUM: 639,942 BO e

\ Oil at Effective Date: 1,105 bbl
'~ Oil at Economic Limit: 95 bbl
VA A = e Rem Oil (Decline): 115,003 bbi

i : Ut Oil (Decline): 754,946 bbl
\,\ YW Xy . Oil Decline 2t Eff Date: 8.7 %
\E X A Cum Oil at Eff Date: 639,842 bbl

Gas at Effective Date: 0 mef
Gas at Economic Limit: 0 mef
Rem Gas (Decline): 0 mef

Ult Gas (Decline): 0 mcf

Gas Decline at Eff Date: 0.00 %
Cum Gas at Eff Date: 0 mef

Daily Rate

Water at Effective Date: 0 bb!
Water at Economic Limit: 0 bbl
Rem Water (Decline): 0 bbl

Ult Water (Decline): 0 bbl

Weater Decline at Eff Date: 0.00 %
| Cum Water at Eff Date: 0 bbl

Inj at Effective Date: 0 bbl

Inj at Economic Limit: 0 bbl
Rem Inj (Decline): 0 bbl

Ult Inj (Decline): 0 bb!

Inj Decline at Eff Date: 0.00 %
Cum inj at Eff Date: 0 bbl




Conclusion

Go to all the technical talks and seminars
possible.

Always try to have at least one “walk-away”
thought.

Listen to “smart guys’ like Ted Beaumont.

IT JUST MIGHT PAY DIVIDENDS!
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“Gameboard”
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Gameboard design: Dan Hartmann
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1. Linked pores/molds
3. From water wet capillary pressure
5. Malrix porosity = 0%

2. Dispersed Pores/Molds
4. For a given drive mechanism
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