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R liioduction

e What is “shale”? —

 Geochemistry Issues

e Reservoir Quality Issues

* |ssues of Geohazards
 Geomechanical Issues

o Other hydraulic fracturing issues
o Different issues in different shales




« Defined by particle size —

* Finest-grained clastic rocks, e.g. predominantly
clay-sized particles

* Fissile
* Non-fissile finest-grained clastics are the
mudstones or claystones

« Variable mineralogy and organic content

* Wide range of porosity
* Very low and variable matrix permeabillity

Range of mechanica




e Barnett mostly mudstone —

e Devonian Shales, Appalachian Basin
comprised of black shales, grey shales, and
siltstones

 Middle Bakken “Shale” comprised of
dolomite, sandstone, and shale

 Haynesville samples seen so far are true
shales




Comparison of Gas SG with Production and Structure




Reservoir Quality Issues?
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e His a critical driver in Brr
* Both for rate and storage
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Reservoir Quality Issues: Depth, Pressure
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 Barnett contains faults, kars
resulting in poor wells when touched by the

frac treatment

e Similar geohazards aren’t being reported (so
far) in the Haynesville

 What about the Mt. Enterprise Fault Zone In
S. Rusk / SW Panola Counties and the
Rodessa Fault Zone in Marion County?




o Optimum horizontal well a

o Complex hydraulic fracturing vs simple
hydraulic fracturing

 Formation softening with exposure to frac
treatment water contributing to proppant
embedment




VWELL DIF_IMD _MUM SUBST

Is As Of 11/07

ICa

BARMETT 1107 UPDATE
WELL COMP_DATE

e
S
D
>
(/)
>
o
©
o

1Z01N

rnt Hor

010151981 09281083 062410986 022001939 120151991 0940904 06061997 02022000 11272002 027220200501,012008

DT WNDT OWE S99 20L00E MOl LONdosd




1 5 0 5 5 0 £ i 5 o e 5 e e e e e
EooaiiasadlssaalE e s oSS

BARMETT 0407 UPDATE

Er=T=r=

i i i R

-
o
-
@©
S
i
-
(b
&
-
o
O
o
@
|
a
>
O
S
O
O
O
<]
O
—
o
>
©
@
S
a
2
>
()
|
7))
&)
©
S
LL

SO0000 |- - oo m o b oo e a
400000 |- - -
200000 |- --

300000

O EHI NS Qe Sv

.

FLUID oL HS




.

 Shales have Issues —

« Different shales have different issues
e “Shales” are comprised of different lithologies

« Geochemistry, reservoir quality, geohazards,
geomechanical properties, mineralogy, well
architecture, and effective fracture stimulation

matter!
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