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Eagle Ford Shale Case Study
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Eagle Ford Paleo History

e : —
\
"*. _‘r‘ ti ﬂi
4 TN '

w bl

Middle Cretaceois§

Dr. Ron Efaken,t e Sritu

TRAN S FORM




ES. 30 INCH | MEUT, PORD,

R
1 moles o

il

RES. §0 INCH | DENS. PORD.

0T

[ Toc caLe]

L [

14

uh 1ﬂ

g

i

|
|
‘Z

A

79’

AUSTIN

EAGLE FORD

BUDA

Eagle Ford Geologic Details

I
Geologic Age Eagle Ford
Lithology Calcareous shale
Total Area Size (sq mi) 1350
| Total Gas (tcf) a4
31 GIP (bcfisq mi) 200
&;. Producable Gas (tcf) 9 (3 BBOE)
iy Depth (feet) 11500
1 Thickness (feet) 250
| Hor Well Cost ($M) 48
Average EUR 2-6
i Pressure (psi) 5200
% Temperature (F) 335
3 Ro 15
TOC (%) 45
Porosity (%) 4-10
Matrix Permeability (nD) 100-1500
Pressure Gradient (psifft) | 0.65
Clay Content (%) 8
Adsorbed Gas (%) 8




Eagle Ford Oil/Gas/Condensate Well Production




Well IP (BOE) — Not a “factory”

gf 270 BC‘)(E Median 5-fold range in production
U




Production versus Well Length




Production versus Wellbore Azimuth




Production versus Choke Size




Production versus Total Fluid Volume




Production versus Total Proppant




Production versus fluid/foot




Production versus Proppant/foot




Prediction versus Depth




Production versus Operator

a¢ in plot 136




Non-linear Production Prediction Model

0.681 correlation highlights
importance of a non-linear, multi-
variate statistical approach
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Influence of Well Engineering on Production
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Completions drive Production!




Production Variation with Depth and Thickness
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Production and Extracted Depth and Thickness
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map data, extracted at
well locations, provides
key spatial information

W for production prediction




Engineering and Geology Production Prediction

Sedect the type of statistical analysis
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Improved correlation (0.804) and better
prediction of high producers highlights the
importance of combining engineering and
geologic data for production prediction.
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Opportunity for further increasing oo -
prediction accuracy with detailed spatial
information, using seismic data
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Engineering and Geology Parameter Optimization

Larger chkes
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Production Prediction — Eng/Geology




Eagle Ford Economic Sweetspot Map

o \
= .9,
. x"..l i : 3 i =
- o Sl " .’ -
\ AN )

P ¢ [ aTue .\"x -:AI 5
-~ “ - ‘ Y _—
i \_L et , v FK.-\,_
| » | . /fJJ;?f_«.
{ " H
— e
j ! "\\ . ]
. J._

Using natural gas, oil
and condensate pricing



Eagle Ford Seismic
5.0 miles
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Eagle Ford Seismic
5.0 miles
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Eagle Ford Seismic
5.0 miles
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Fault Hazards




B T ~ Source: Global Geophysical Services



Production: Engineering/Geology(+Seismic)

Well - Flowrate - IP Combined BOE Oil Gas and Condensate vs Mon-Linear Regression

Samples in plot

Predicted

= Production

Improved correlation (0.966) highlights the
influence of local faulting/fracturing and
L rock property variations on well production
Well statistics determined by extent of
seismic data used in the study, to
complement regional geologic analysis

Actual Production
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Engineering + Geology + Seismic
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Eagle Ford Economic Sweetspot Map

Al Source: Global Geophysical Services



Eagle Ford Summary

Using crossplots to optimize engineering parameters is
not feasible due to the number and subtle interactions

We propose using non-linear, multi-variate statistics to
create sweetspot maps and estimates of best engineering
parameters

Better production in the Eagle Ford correlates with
(using public and Global seismic data):

» Deeper parts of the play

— (0il 8000-11,500 feet/gas >11,500 feet gas)
Thicker zones (~150 feet)

Avoiding faults, targeting fractures
Nominal wellbores of ~5500 feet

Frac stage spacing ~ 350 feet
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