Characterization of a Sandstone CO, Repository: The Shattuck Sandstone

John C. Lorenz and Scott P. Cooper

- F( ‘ S a n d I a N atl o n a I L a b O rat O rl e s , AI b u q u e r q u e , N M 8 7 1 8 5 4500::; 0.01 1.0 100 10000 0 5 10 15 20 250 50 Digitizgl\l;};i;:hnejamma Ray Digit;Z;d Wil::ine Neutrc;{nlé)occ;1;c;seirtc3:3 rft) and IZensity Porositz'fﬁ
Top 1 |X .. 0.. . .:. 4510° !
Legend O 4500’ :o ..o
e compressive stress _ 4— Pecos Slope Abo production - ’ ®e ®e
orientation N 5% L »0g *e e ?
LAl S e AR o, g S _ Pl X i . ' s D A A
: b D e # ’/*ff;,f,é;;i/,//:,i~_~_~.—" ] o | . “ . x>
‘; ". IEHI: j / igneous dike o // /// :‘/"[:;(')swe” é § 4520’;1 o . o . i
ABIP AEESE - O igneous si ) e ol i . . * e T -
/ Buckles / Z R : .o S
Abstract ; C ;
Y e TRGE R NN 4540’ 2
T . S - 0 10 20 7 /2 e 2 45407
Charact_erlzatlon of the Shattuck Sgndstone as a CO» sequgstratlon —— 2 - Litholo g C - Prima ry Reservoir . . <
reservoir in southeastern New Mexico was undertaken by direct and The Shattuck Sandstone Member of the e Rock el T= T~ .;
indirect methods. Important information included 1) the potential for - oC ; EH . % .’ 4550 . \
L. p. . . ) p . Queen Formation \\ . S .
layering in the reservoir and its horizontal compartmentalization, 2) the Carisbad -~ Sort  Fhol c | e and friab . .
: i ortions of lithology C are poorly cemented and friable X PRRC Sampls
porosity and 3) permeability of the component sandstones, 3) the This unit was examined where it crops out in Rocky Arroyo and e — the rock disintegrates under minimum pressure
potential sealulllng Capacrfy of the overlying formations, 4) the potent_lal the Guadalupe Mountains west of Carlsbad, NM. These _ indicating good reservoir potential. —— :
for permeability-enhancing faults and natural fractures, and 5) the in outcrops at 100-130 km (50 to 80 mi) west of the West Pearl o Core to Wireline Log Correlation Chart
situ stress orientations. Data from geophysical logs, core, tectonic Queen field are the closest available. All of the outcrops are
reconstructions, and outcrop studies indicate that the Shattuck fractured. While it may not be possible to extrapolatethe @ &, . 4+ =1 + re~ 4% 4. TETTTTTTTTEPTOT The logs show that the reservoir is divided into three main high porosity zones. The three
Sandstone is a viable CO,, repository and help to interpret current fracture sets observed in these outcrops directly into the Structural Elements of Southeastern generalized lithologies are correlated here to permeability and porosity data provided by
observed CO, injection characteristics. subsurface, the presence or absence of fractures in outcrop New Mexico Core Labs, a core gamma ray log and the wireline gamma ray and neutron porosity logs.
gives an indication of whether the reservoir strata have the
Period |Epoch | Formation potential to be fractured. Igneous intrusions trend E-W near the northeastern termination 4
Dewey Lake Back-reef depositional environment of NE-SW striking, right-lateral wrench faults (the Pecos -
Ochoan Rustler N N Buckles). The present-day maximum horizontal compressive 405505r,n Conclusions
T 23 ft Net Thickness stress, and reconstructions of the Laramide age maximum
s | 3 Yates ~40 Tt Gross Thickness horizontal compressive stress, also trend between E-W and High-Porosity Sandy Reservoir for CO2
2 55 [ Seven Rivers Rocky Ayroyo County Rbute 540 NE-SW P | ] This work represents the initial geologic approach and evaluation of a potential repository
- S | § Shattuck Sandstone Member s | Thi-s e et e NE-SW fracture set is related to Sequestration using limited available data. Early work involved finding well logs and core, then
© o raybur ring = 10% ' - . : o . . . . . .
© = = San Andres el bEted SRR s, | aramide age tecto%?cs and that fractures are probable in the | | | mgorporatmg thlsllnformatlon W.Ith outgrop data gnd lithologic and tectonic evaluations to
- e siltstones, and sandy siltstones, bsurf Entire core available for study from the Stivason Federal #1 well. ultimately determine the potential of this reservoir for a small scale test.
o § 8 3 [ Biinebry Eoztainigg irge?marﬁr? e SUPSHITABE. Core boxes are 3ft long and core is 4 inches in diameter for scale. SRR
o S |>6 N0 ces gna noaues, e - : - Natural fractures have the potential to control the direction and facility of fluid flow within
Drinkard sandstones are a heterogeneous - - - thhOIO C - Prlma ReserVO’r p y
S - i o) el ] corel A Fracture Strikes within Shattuck Rock 9y ry a reservoir. While it may not be possible to extrapolate the fracture sets observed in
- siltstones, with detrital and oC outcrop directly into the subsurface, the presence or absence of fractures in outcrop
Wol- Wotteam 3;:)2'3?;:I:ncheymd?irt‘;?::;ﬁlaolzr:e, Sandstone Outcrops gives an indication of whether the reservoir strata have the potential to be fractured. No
SelmpTEm out i o fract s havi it ¢ NE Coring induced petal fracture within lithology C at a natural fractures are present in the core but two coring-induced petal fractures were
ULCTops may contain o racture sets, naving strikes ot INE- depth of 4512 ft. Blue/Green arrow points uphole. observed. This absence in the small sample represented by the core does not preclude

- SW and NNW-SSE. The former are typically stained with iron
Stratlgrap hy oxide, the latter are typically mineralized with crystalline calcite. Core StUdy

Both fracture sets are equally well developed in associated
carbonate strata but the NNW-SSE fractures dominate the
Shattuck Sandstone. Fractures of this set have average

fracturing in the reservorr.

The three permeability and porosity zones will make a good CO» sequestration reservoir
with or without natural fractures.

The core study consisted of approximately 30 ft of
predominately unslabbed, discontinuous, four-inch diameter
core from the Queen Formation in the Stivason Federal #1

The Shattuck Sandstone Member of the Queen Formation is the host reservoir
for the CO, sequestration pilot project in the West Pearl Queen field.
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Structure Ma p of the West Pearl Queen Field This unit overlies the Shattuck Sandstone. Two fracture sets are Low-porosity/low permeability units interbedded with high- bedding-parallel nature of the heaviest oil stain. This Laboratories
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Low-relief structure provides a good CO», trap in this depleted oil reservoir. fractures reflect the fracture sets within the Shattuck Sandstone. migration of COp.

Interbedded evaporites in the Seven Rivers Formation are seals.
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