A Case For Cores
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Part One:
How Do You Buy
an Oil Field?



You Figure Out How Big
The Darn Thing Could Be!

This is (literally) the
Million Dollar $%
Question!!
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ERT Field As of 1994




Field Size Assessment

e Geologic Research




Geologic Research
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Stratigraphic Cross-section M-M’
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tratigraphic Cross-section U-U’
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Regional Geologic Setting: ERT Field
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Field Size Assessment

e Analyze field size of existing fields
Field size vs. discovery date

Field size distribution




Analyze Field Size of
Existing Fields




Northern Palo Duro Basin
Pre-Permian Oil Fields

REGULATORY FIELD (RESERVOIR) RESERVOIR TYPE DOFP EURMBO
ALAMOSA (VIRGIL) GRANITE WASH 1957 52
ALAMOSA EAST (GRANITE WASH) GRANITE WASH 1957 117
ALAMOSA SE (MISSOURIAN) GRANITE WASH 1959 5
MANARTE (GRANITE WASH) G/W & U PENN CO3 1969 4300
PITCHER CREEK (PENNSYLVANIAN) GRANITE WASH 1969 8
LAMBERT (GRANITE WASH) GRANITE WASH 1979 2710
LAMBERT 2 (CISCO) UPENN CO3 1979 735
LAMBERT 3 (GRANITE WASH) GRANITE WASH 1980 12
LAMBERT 4 (PENNSYLVANIAN) U PENN SAND 1981 7
SUNDANCE (GRANITE WASH) GRANITE WASH 1981 1515
CEDAR CREEK (CANYON) UPENN CO3 1982 0
HRYHOR (GRANITE WASH) GRANITE WASH 1982 2475
BIVENS RANCH (GRANITE WASH) GRANITE WASH 1983 54
BRANDI (GRANITE WASH) GRANITE WASH 1983 950
LAMBERT TWELL (MISSOURIAN) GRANITE WASH 1983 55
POND (GRANITE WASH) GRANITE WASH 1983 35
SCHAEFFER (MISSOURIAN) G/W & U PENN CO3 1983 21
P D WALKER (GRANITE WASH) G/W & U PENN CO3 1985 400
ERT (GRANITE WASH) GRANITE WASH 1991 131
E R T (PENNSYLVANIAN) U PENN SAND 1991 923




Pre-Permian Development History

Pre-CDP Seismic 2-D CDP Seismic Se:i"s":‘ic
10000
1000 ER[ (U PENN)
MBO 1
10
LAMBERT 4

] G/W

[ Lime 1

Sand 1950 1960 1970 1980 1990 2000

Discovery Year



Number of Fields
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Number of Fields

Most Likely
Penn Sand Field Size
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Field Size Assessment

e Map existing data




Analyze Existing Geologic Data




ERT Field As of 1994




Penn Sand Porosity Logs
Density-Neutron (Lime Matrix)

Bivins Ranch 1-2 Bivins Ranch 1-3

TR VT e E— sy . oo 1 £ i () < ; |
R ] T i 53‘?5 = - e o i |
Y e | '

s o It )

| e p———

b= ] ] b1 = e

e o e sy = e

T ' R T — L [ i) R R ]

| il gl .___"__'.';:_;l_._._; P b e |

1 9 T \\— 7 .
L o — s et
N T ey

B = = :
T bt s e e |
B e —[:‘?

ey s ] e

AN

ITJH\’I(U} |
HUsH
L
I [l
"5 "\;\\JIWMV‘M‘V’\
T
i
|
fi
ﬁ.mfr
J/b |
Lty

T
ittt At
%



Penn Sand Porosity Logs
Density-Neutron (Lime Matrix)

Bivins Ranch 2-2 Bivins Ranch 3-2
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Penn Sand Porosity Logs
Density-Neutron (Lime Matrix)

Bivins Ranch 3-3
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Stratigraphic Cross-section A-A’

Penn Sand
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Field Size Assessment

e Synthesize and draw conclusions



Conclusions

e Not likely to be 10 MMBBL field
e At least 1 MMBBL field
e Probably 1.5 to 2.5 MMBBL field

e Exposure to 4 to 5 MMBBL due to basin
setting

e Not good waterflood candidate
o Offer Bid based on 2 PUD’s, 4 Prob’s

e Result: > PDP
purchased the field



Part Two:

Now that we own it,
What IS This Thing??

And what do those logs tell us?



Break

Look at Logs
&
Interpret Reservoir Architecture.

Would a waterflood
be successful in this reservoir?



Penn Sand Porosity Logs
As Envisioned by Technical Staff

Bivins Ranch 1-2 Bivins Ranch 1-3
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Penn Sand Porosity Logs
As Envisioned by Technical Staff

Bivins Ranch 2-2 Bivins Ranch 3-2




Penn Sand Porosity Logs
As Envisioned by Technical Staff

Bivins Ranch 3-3
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Stratigraphic Cross-section A-A’

Penn Sand
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Reservoir Model
Cross-section A-A’
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ERT Field After
1995 Development Drilling




Bivins Ranch
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Bivins Ranch
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#4-3
Shaly
Sandstone
Turbidite

Brown Qil-stained Sd

Gray Cemented Sd




#4-3

Shaly
andstone

Turbidite

Brown Qil-stained Sd

Gray Cemented Sd




Bivins Ranch
4-3 =il

—r—
!
q

= T
0 — —
i B -t

& —t
] Z
+ LA >
; - &
: i1
i

§

Penn Shaly Sand———=2 g | =&

cand Ripple-Laminated ESoSSEC_ctooasRERME
dn Turbidite| Pl B =
Sandy Shale = (R EEeE e
Ripple-Laminated Turbidite s MM Ee— e
Crinoidal Clay Shale = == =R

£ S5 E

Detail Core Photo




#4-3

Shaly
Sandstone
Turbidite
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#4-3
Crinoidal Shale 5315/




Bivins Ranch
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#6-2
Shaly
Sandstone
Turbidite

Note sharp
color contrast
cuts across
rock boundaries
and in and out
of core




#6-2
Shaly
Sandstone
Turbidite

Yellow oil-stained
&
Dark cemented sand




Bivins Ranch
#6-2

Penn Shaly Sand
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#6-2
Sandy Shale
Turbidite

Note
vellow oil-stained,
but tight,
sand ripples
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#4-3
Cemented vs.
Porous
Sandstone

Note sharp gray-tan
color contrast
cuts across
rock boundaries




#4-3
Cemented vs.
Porous
Sandstone

Porosity transition
OCCUrS across
3 sand grains
< Imm




#4-3
Porous Sandstone
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Porous Sandstone
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#4-3
Cemented Sandstone
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#6-2
Core-FMI
correlation

Green bar
represents FMI
interval on next slide




#6-2
Core - FMI Correlation

Cemented sand = Bright spot (high resistivity)

5577




Core Data Analysis




Core Plug Permeability

Porosity vs Permeability
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Porosity Distribution
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Grain Density g/cc

2.72

2.7

2.70

2.69

2.68

2.67

Grain Density vs Core Porosity

0.0 2.0 4.0 6.0 8.0 100 120 140 16.0

Core Porosity



Core-Log Porosity
Intervals > 1.5 feet
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Log Density Porosity

Core-Log Porosity
Intervals <1.5 feet
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Core-Log Porosity Plot
Porosity %
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Core-Log Porosity Plot
Porosity %
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ERT Field
Post 1995 Development




Reservoir Model before Cores
Cross-section A-A’
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Reservoir Model after Cores
Cross-section A-A’




Conclusions




Conclusions




