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Saline Aquifer Storage Calculation
Q =7758 * (A) * (T) *(¢) * (CO,s)

Saline aquifers within the midcontinent region of
North America have the potential to store vast
guantities of anthropogenic CO.. The lower Paleozoic

Where:

Q = CO, remaining in the aquifer after injection (ft°)

Map showing the estimated sequestration potential in the Arbuckle
7758 = (43,560 ft*/acre) X (.178 bbl/ft°)

saline aquifer in metric tons CO, per square mile. The Spatial data :_'f
- . : y - - engine (SDE) layer is generated for each 5-square-mile area from ; R 2o
(Cambrlan tO IVI |SS|SS|pp|an) aq U |fer SyStemS eXtend aquifer temperature, pressure, salinity, porosity, and thickness data. el i
i e The entire Arbuckle aquifer underlying Kansas has the potential to " | T = Producing interval thickness (ft) :
from Oklahoma and Missouri in the south to

sequester a large quantity of CO.. Sequestration volume assumes
solubility in brine. If the displacement is more significant, the volumes
will be significantly greater. The layer can be accessed and queried
through the NATCARB Web site (NATCARB, 2005) (Carr and White,

2003) The interpreted flow pattern of fluids in the lower Ozark AsS part of the National Carbon Sequestration Database
Plateau is superposed on the map. ‘ Project (NATCARB) and Plains CO» Reduction (PCOR)

i Partnership, programs were developed to estimate the

| ; amount of CO; that could be sequestered in saline aquifers.

¢ = Average reservoir porosity (%)
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Saskatchewan and Manitoba, Canada, in the north,
comprising one of the largest regional-scale aquifer
systems in North America. Understanding the

CO,s = Solubility of CO, (ft*/bbl)
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Query of brine data for any unit from the Arbuckle. There are 3089 _
data samples in the database. Data distribution is highlighted in the \ v Data distribution, highlighted in red, for the Mississipian
next figure. Madison brine data in the Williston Basin.

. . . . . - Estimates of Potential CO, Storage (Metric Tons CO, per square mile) | - | Estimates are based on subsurface temperature, pressure,
reg 0N al CO ntl nu Ity! hyd rOdyn amic Ch d raCte rIStICS! dl d _| e — S — e . L e TF j and salinity conditions. For the CO; solubility calculator, an T
I ; . . —— [ —— e —— B 0000-s000 O 0 100 ilometer RDBMS table was constructed to provide estimates of the
ﬂ U |d p rOpe rtl eS Of th ese reg | O N al -SCa|e aq U |fe I — - gon - I solubility of CO- in aquifer water; data for the table are Con: s
. . - : : . : Lo M _ S Ak e empirical (Martin, 1951:; Johnson et al., 1952; Crawford et al., Do Seme ¥R
SyStemS prOV|deS a baS|S tO eV3.| Uate COQ 1963; Holm, 1963; Chang et al., 1996). The tool is designed
. . ! to access an automated lookup table to estimate the solubility —
Seq UeStrathn pOte ntlal . La rge-SCB.|e re|atIOna| of CO. as a fgqction of pressure and temperature.inte_rpolating
l between empirical curves. Second, the CO, solubility is i
' ' I corrected to the salinity of the water (independent of pressure s
databases and geog rap h IC I nfo rm atlo n SySte m tOO | S and temperature). This approach provides a first-order estimate
i for solubility of CO. in saline aquifers. The program is used to
are Used tO |nteg rate tem pe ratu re, p reSSU re, and Three-dimensional view of the TDS in Arbuckle brines (color Cl = 2500 ppm . I generate trzle sequéstration maqps e hepre.g .
: TDS) overlain on Arbuckle structure with leases producing oil from the = w
Wate I g eOCh em |St ry data frO M NUumerous Wel IS tO Arbuckle Group (black dots, n = 12,436). All TDS concentrations more than | l — N i
- - 4 WUt P TeLe .ShOWH WLk s © E i ArbUCkle WL : =] 1 Brine data for any unit from the Arbuckle. There are 3089 data Query -reISLJI;tsI.WFror.r_\ -tr-lis“s..;een, specif-ilc
eval U ate th e pOte ntlal for g eo I Og IC COZ Seq U eSt ratlo N samples from various sources (2929 records). The map is constructed with # samples in the database. Data distribution is highlighted in red. analysis tools can be chosen for the
selected brine data record.

a grid of 26,400 ft (8050 m). Note the coincidence of changes in the TDS
concentration and the limits of known Arbuckle production. Dense brines
around the Cambridge arch, along the northeastern side of the central
Kansas uplift, and in small northwest-trending areas of increased TDS
concentrations on the uplift seem to be associated with areas of vertical

Extent of Saline Aquifers in the Midcontinent Region
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James A. Miller and Cynthia L. Appel, 1997

In the midcontinent lower Paleozoic aquifer systems.
Specifically, a model was developed using a
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Brine Data Piper Diagram
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g " structural movement where the Arbuckle has been removed by erosion. '
CaICU |atIOn that re|ateS the pO re VOI ume In the Areas where Arbuckle has been removed by erosion are shown as white. N EXPLANATION
: . Sample data are available from the Kansas brine database (Kansas | Western Interior Plains aquifer system ’ -
formation as the product of area, thickness, and Geological Survey, 2005b). - _, . :

: “r : . L — ' Cal \ e ! S
porosity, and the solubility of CO, in the formation | d 4 w "W e 2 o eE
water (which considerd the effect of salinity), at _I . AT
spatially varying pressures and temperatures. Depth ; / ST e I i A
to the top of the formation was also considered, with N — e ™ Dkt codeat

Survey digital data, 1:2,000,000, 1972 SCALE 1:7,500,000
. . . 0 s 10 mues Piper diagrgm of major anion§ and cations from the 9?05_39
a mlnlmum depth Of 2500 feet belng Set tO prOteCt 0 50 100 KILOMETERS grr(t)):glsdce)fbglr?neezamples showing that there are two distinct 2 - =
potable aquifers. Additional tools provide the ability to s o o kasas, Goloado, Miseout, New woics Oma:Sout Dakoa o ang - e g =t
Wyoming—Geohydrologic framework: U.S. Geological Survey Professional Paper 1414-B, 72 p.
] . . Brine Sample Plot
q ue ry and analyze geOChem |Ca| data W|th N Aa The Western Interior Plains aquifer system extends over large parts of Kansas —
! I f I . .f and Nebraska and a small part of Missouri. The Arbuckle Group is within this swerommoNon | Ec;rr?w}t::hgﬁ?ioge[ici;ﬂan
geospatial context from numerous saline aquiters system. e
across North America. Specific stratigraphic units that e RN
' ' ultimate storage capacities using published data. The unique lateral extent . Modified from: oA an o ey

were eval U ated InCI U de the M ad 1ISON G rou p of these aquifers, the current understanding of their storage potential gained = ) RYX!IE%‘; M'ﬁ{ifﬁsuéeg"’gi"d ST T J B

- : : : through produced fluid disposal, and the geographic proximity to major CO, S Seeleg (Suey) G E o o
(IVI ISSISSI pp|an) and the ArbUCkl e G rou p sources suggest they may be suitable sinks for future storage needs. For \Aﬁ} " Ki%gi%?%i%p?g?:e;gﬁﬂpag;tHh-eM-, A W o

: - : example, reconnaissance-level calculations on the Mississippian system in . A o ———
(Cam b rian 'O rd OV'Clan) . The recon nalssanCe-|eV6| the Williston Basin and Powder River Basin suggest the potential to store j 4 B el e S YN N cotrayss ( ) Phase II
. . . upwards of 60 billion tons of CO, over the evaluated region. Results of the i Mo B Temerre oS | P >) R Partners
pOte ntlal StO rage Capacrty eStl mateS gene rated by evaluation are stored in an interactive Web-based decision support system X % : Goolagiesl Survey L reavsoessas ] Partnership
. . for future integration into a national carbon sequestration database. | semsmammo | “@ RN Gl e ——— =
this approach suggest that over 100 billion tons of B 2, S oot
U.S. Geological Survey, scale Madison record in North Dakota.
u ] \ _\ 7z ,,_\\/\ 1:500,000, 3 sheets.
CO. could be stored in these aquifer systems. Wi 3
- ey \\‘ Paleozoic aquifers—Dashed where extentis approximate
; J * Tons COzmi’ _: = mesies fom Us. Goolbainl
2 140.000 Survey digital data, 1:2,000,000, 1972
Paleozoic aquifers extend over large areas in the subsurface of North Dakota,
B 52000 South Dakota, Montana, and Wyoming . The aquifers commonly contain highly — — .
S — mineralized water where they are deeply buried. The Madison Group is mlatCarb>* = — w 7/ -
0 25 50 100 : T N=TL
' contained within this system. ok e . toraL oot corbos Seguecolion™ '
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