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Objectives/Methods

Seismic characterization and evaluation of the
Devonian Redwater reef for geological
storage of CO2 and seismic monitoring

* Evaluate 2D seismic modeling attributes and
reflection character

e Determine Redwater reef litho-facies
* Multi-component ray tracing
e Gassmann fluid substitution

* Time-lapse seismology for CO2 monitoring



Redwater reef study area
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Geological setting
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Redwater Wells for Seismic Interpretation
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Reef subdivisions and HC migration
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Reef porosity and facies distribution
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Leduc Formation properties

Porosity: 1-17% (Avg. 7%)

* Intercrystalline, moldic, and fracture , =
_ 10 E@ II ritical Point | T
Permeability: s ]
* Horizontal: 0.01-4000 md === =
/! riple Point | ;é‘{nz"::;;. """""" i
¢ Vertical: 0.02-670 md Ol1—100 80/ -60 -40 -20 0 |Ik':|i) 4‘0 6‘0 BL 100

Pressure 7.4 MPa and Temperature 34°C
Formation water NaCl, salinity 107 mg/l
Leduc depth: 994 - 1120 m

Courtesy of Bachu et al, 2008



Well 11-08 synthetic tie to seismic data
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Reef margin seismic line
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Reef margin seismic line
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Reef margin and with embayment
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Leduc time structure map
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Beaverhill Lake time structure map
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Leduc - Beaverhill Lake isochron map
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Redwater reef 3D view In depth




Redwater wells for seismic interpretation

= IE o l 1 MRS 1 AﬁY - T
¢ - ) . 107
+ 5\ + iR | + N ﬁ,t'
B T Te bag o ) +r o Lo+
- 7 T % * AVAY =
W) g -
k3 —y s =2 B b I '3 b
I (@ & o o4
s s iR R o 3
S B B " *
— o Sy S o o <%
_\1\ % v— / .
b ?vlivﬁm{} < I . *
- = +
L Y ol \ f»/ > 4 ¢
bt & —
A T Pl [ el A ol
= % A * + r_— .
. 7 w . < » 4 D IRAR
. ) 4n t B 4 .
o Fon & & By V . s U
& e L} .. }l
T e ¥ [ o] 0~ | &> 33 3 e g .@..uw-r
fcanf] " . - 2 al ess 2es ._%P) 5 16%0 ]
\1‘1». ) s 4 @%nf 1 e 1542 he «_. Tioit W.)n 3 e
o & . - 4 E ]
- w@.( a,ﬁv Hmfvlv ) sz andti iR ih e aiihe ] +
by i + " #H HEE 2 omouo it .ﬁudﬂ - mr\.ﬁa > &W
o | [ &|we i K
-
o) B *la ¥l o] % : stagests : ] ,Jf@.
W F T R R e _ . =
: e : r$94s2 s ol P ¥ o
-
Tl elen [T N : | w %vﬁ o)
) - ‘ 1
»
aw o o st lel.| [* \©
A S A5k o e N ERaE 1P o ym
0_ Gl A e sfsaute A (LI AP ¢ D WA
*#| ® s & k3
) R 3 o M + -
e , & b
Fot s ST S R o= i o i s
-4 * & s 0— Ho;v AN k53
- " - : L
A AN - YN EARRA N KA L
—
_Y - 4%7 - .W T pr 4 T o
el "L \ * B A R i Pl Rl
" # = : % -
- w0 .vax\L . F-3 " ._uin. ”H # X = 1Arv#m%).(.u e A\l&.& - _ " + L
= k3 - A <l T
- - \\M #* ﬂw + P it <
ol ?.@. il A %//_v 0! S | M
¢ &
. % *.Mg\\ .@u - A.Q/ 0 & a .O..ﬂ@r/r.wuﬂ./ -
¥ 2 P, = N A b+ I
AL N # + %/m
s s
+ ]
oo dlen Lo v g @
R -+ h e
P B [ BN A P BN wow |
P B o 1 ;
ol Feol®| w17 — T
e R # &
e eV, e |, :
[ — =] < x| ¥
i Nd + 4 ¢.@.
R Es /- e L [




2D geological model (P-wave velocity)
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Numerical common shot gathers
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PSTM stack P-P & P-S registration
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PSDM seismic section (Monitor)
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Conclusions

Cooking Lake and Beaverhill Lake Formations display
positive time structure below the reef

Reef rim, termination and lateral position are observed
seismically at the Redwater Leduc reef margin

PP and PS synthetic seismograms demonstrate similar
seismic attributes

Reef litho-facies are recognized by seismic character
particularly on PS data

Time-lapse PP reflections show strong evidence to detect
CO, (15 % amplitude difference and 1.6 ms delay)

Time-lapse PS reflections show weaker evidence to detect
CO,
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