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A B S T R A C T

The ability to accurately predict the CO2 storage resource in saline formations is important to make high-level,
energy-related government policy and business decisions. CO2-SCREEN (Storage prospeCtive Resource
Estimation Excel aNalysis) is a tool developed by the United States Department of Energy − National Energy
Technology Laboratory (US-DOE-NETL) to screen saline formations for prospective CO2 storage resources. CO2-
SCREEN uses DOE methods and equations to serve as a consistent mechanism for calculating prospective CO2

storage resources. CO2-SCREEN is comprised of two files: an Excel file used for inputs and outputs and a GoldSim
Player file used to run Monte Carlo simulations. CO2-SCREEN requires input of physical geologic parameters (i.e.
thickness, porosity) as well as efficiency factor ranges (i.e. net-to-gross thickness) to calculate a mass storage
estimate. An application of CO2-SCREEN is demonstrated here using well log data from the Oriskany Sandstone
portion in Pennsylvania. The Oriskany Sandstone is divided into 20 km x 20 km grid cells in which 151 cells
contain well log data. CO2-SCREEN calculates prospective CO2 storage resource for each grid cell based on the
well log data and uses lithology and depositional environment information for efficiency factor ranges. The
Oriskany Sandstone CO2 storage resource estimate for Pennsylvania, calculated by CO2-SCREEN, ranges from
0.07 to 1.28 gigatons (Gt) with a P50 value of 0.32 Gt. This resource assessment analysis is done to demonstrate
the use of CO2-SCREEN and results are comparable to previous studies which encourages the application of CO2-
SCREEN to other saline formations and warrants exploring the expansion of this tool to assess the CO2 storage
resource in other formations such as shale and depleted oil and gas reservoirs.

1. Introduction

The United States Department of Energy − National Energy
Technology Laboratory (US-DOE-NETL) Carbon Storage Program and
Regional Carbon Sequestration Partnerships (RCSPs) have developed
methods to assess the prospective storage resource of carbon dioxide
(CO2) in the United States and Canada since 2007 (US-DOE-NETL,
2007, 2008, 2010, 2012, 2015; Goodman et al., 2011; Popova et al.,
2012; Goodman et al., 2013; Popova et al., 2014; Goodman et al., 2016;
Levine et al., 2016). The ability to accurately predict the CO2 storage
resource is important to make high-level, energy-related government
policy and business decisions. Prospective CO2 storage resource is a
mass estimate of CO2 that can be stored in a geologic formation at the
end of injection of a CO2 storage project, which is formally defined as
part of the CO2 geologic storage classification system (US-DOE-NETL,
2013). The CO2 geologic storage classification system was adapted from
the petroleum industry classification system (Oil and Gas Reserves
Committee, 2011) and provides guidelines for identifying and

characterizing potential CO2 storage locations at regional and site
scales.

Development of methods and tools to assess geologic formations for
CO2 storage potential is being conducted by numerous groups including
the United States Department of Energy (US-DOE), the United States
Geologic Survey (USGS), the Carbon Sequestration Leadership Forum
(CLSF), and many others (US-DOE-NETL, 2007, 2008, 2010, 2012,
2015; Bachu et al., 2007; Bradshaw et al., 2007; Bachu, 2008; Zhou
et al., 2008; Burruss et al., 2009; Lewis et al., 2009; Radoslaw et al.,
2009; Takahashi et al., 2009; Brennan et al., 2010; Szulczewski et al.,
2012; Blondes et al., 2013). The diversity of research efforts including
governments, international organizations, and universities leads to
different approaches for evaluating CO2 storage potential. This in turn,
makes it difficult to compare results from multiple assessments even
when groups are using similar methods. Recently, several organizations
have evaluated basins and formations in China, Sweden, Norway, the
United States, and Canada using methods developed by the US-DOE and
the CSLF (Ellett et al., 2013; Calvo and Gvirtzman, 2013; Su et al.,
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2013; Wei et al., 2013; Bachu et al., 2014; Liu et al., 2014; Wallace
et al., 2014; Mortensen et al., 2015; Senger et al., 2015; Zhao et al.,
2016). These groups have performed robust CO2 resource assessments
at the basin-scale using large data sets, however, because the choices for
storage efficiency factors are limited, their volumetric estimates are
reduced by applying a generic storage efficiency factor or by using a
broad efficiency factor designed for high-level national scale assess-
ments. Future assessments would benefit by applying the refined
methodology described by Goodman et al. (2016) for saline formations
when the region of interest is better defined and storage efficiency
factors can be better constrained at the basin/formation scale.

The aim of this paper is to introduce and describe CO2-SCREEN
(Storage prospeCtive Resource Estimation Excel aNalysis), a tool de-
veloped by the US-DOE-NETL to screen saline formations for pro-
spective CO2 storage resources. CO2-SCREEN was developed to be a
substantive, user-friendly tool for applying DOE methods and equa-
tions. It also serves as a consistent mechanism for calculating pro-
spective CO2 storage resources that allows comparison of results be-
tween different research efforts, such as the RCSPs. In this paper, a real-
world application of CO2-SCREEN to the Oriskany Sandstone is pre-
sented to provide a working example of how users might apply CO2-
SCREEN for calculating prospective CO2 storage resources of other
saline formations.

2. CO2 prospective storage method

The US-DOE method for estimating CO2 storage resources for saline
formations at the national and regional scale is described by Goodman
et al. (2011) and was designed to assess potential CO2 storage resource
when subsurface geological data are limited. A simple volumetric
equation (Eq. (1)) is used to estimate prospective CO2 storage:

=G A h ϕ ρ E ,d d d d
saline

s (1)

where G is the mass estimate of the saline formation for prospective
CO2 storage resource, Ad is the total area (map view) that defines the
formation being assessed for CO2 storage, hd is the gross thickness of the
formation for which CO2 storage is assessed as defined by Ad, ϕd is the
total porosity or volume of void space per volume of rock, ρd is the
density of CO2 evaluated at the pressure and temperature that re-
presents storage conditions defined by Ad and hd, and Esalines is the CO2

storage efficiency factor that reflects a fraction of the total pore volume
that is filled by CO2. Superscripts (d) and (s) indicate whether a variable
is treated deterministically (d) or stochastically (s). Average, determi-
nistic values are applied for Ad, hd, ϕd, and ρd because data are limited at
the national or regional scale. A national/regional scale storage effi-
ciency (Esalines) is used to identify the pore volume available for CO2

storage after accounting for practical or physical limitations. Storage
efficiency factors were determined through stochastic methods by
Goodman et al. (2011) for three lithologic classes: clastics, dolomites,
and limestones and range between 0.4 and 5.5%.

The US-DOE has developed a refined approach for estimating pro-
spective CO2 storage resource at the basin/formation and site scale,
where more geophysical data are available (Goodman et al., 2016). This
method is intended to be applied to regions of interest that have

reasonably well characterized subsurface geology. The basin/formation
and site scale method uses Eq. (2),

=G A h ϕ ρ Ed s s s
saline

s (2)

and Eq. (3),
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and differs from the US-DOE national or regional scale method in
that (1) hs, ϕs, and ρs are treated stochastically due to increased data
availability and (2) each of the five terms making up Esalines are treated
as separate stochastic functions. These five terms are tied to inherent
geologic processes for the formation being accessed (see Table 1) and
are explained in detail in Goodman et al. (2016). EAs,Ehs, and Eϕs are
geologic terms that define the region’s pore volume at all scales while
EVs and Eds are displacement terms that define the pore volume im-
mediately surrounding an injector well. Goodman et al. (2013) showed
that uncertainties of geologic data have the greatest impact on storage
estimate results when compared to the choice of the method applied.
Thus, determination of geologic properties and storage efficiency factor
ranges for specific geologic parameters is vital for improving or refining
storage estimates. Goodman et al. (2016) provides further explanation
of the differences between these methods and how and why each term
is handled stochastically or deterministically. These equations and
methods are incorporated into the tool, CO2-SCREEN, to offer a con-
sistent means of estimating CO2 storage resource for saline formations.

3. CO2-SCREEN

CO2-SCREEN is comprised of two files: an Excel file used for inputs
and outputs and a GoldSim Player file used to run Monte Carlo simu-
lations. The Excel file, NETL-CO2-SCREEN.xlsx, allows a user to input
subsurface geological physical parameter values, establish ranges for
storage efficiency factor terms, and set various formation-related
parameters such as the lithology and depositional environment. The
GoldSim Player file, NETL-CO2-SCREEN.gsp, accesses the saved input
data in the Excel file, uses Monte Carlo simulation with DOE equations
to calculate probability estimates for CO2 storage, and outputs these
values back into the Excel file. CO2-SCREEN is available for download
on the Energy Data eXchange (EDX). See Sanguinito et al. (2017) for
further details.

CO2-SCREEN requires input for five storage efficiency factor terms
(Table 1) and five physical parameters (Table 2). The efficiency factor
terms reduce the estimated pore space accessible for CO2 storage in a
given formation volume and represent different processes. A P10 and
P90 probability range between 0 and 1 is entered for each efficiency
factor term (Goodman et al., 2011). The ranges for the storage effi-
ciency factors can be based on values for three lithologies and ten de-
positional environments provided by the International Energy Agency
(IEA) (GHG, 2009) or they can be manually entered by the user based
upon geologic properties (see Sanguinito et al. (2017) Appendix A for
more detail). It is recommended to use region specific data if available
to calculate efficiency factor terms as this will provide better constraints
on uncertainty than using the broad depositional environment effi-
ciency factor terms. Efficiency factor terms may also be removed by

Table 1
Definitions of efficiency factors.

Term Symbol Definition

Saline Efficiency Esaline CO2 storage efficiency factor that reflects a fraction of the total pore volume that is filled by CO2

Net-to-Total Area EA Fraction of the total area (map view) available for CO2 storage
Net-to-Gross Thickness Eh Fraction of the gross thickness available for CO2 storage
Effective-to-Total Porosity Eφ Fraction of the total pore space that can store CO2

Volumetric Displacement Ev The combined fraction of immediate volume surrounding an injection well that can be contacted by CO2 and the fraction of net thickness
that is contacted by CO2 as a consequence of the density difference between CO2 and in-situ water

Microscopic Displacement Ed The fraction of pore space unavailable due to immobile in-situ fluids
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manually setting the term equal to 1 (100% efficiency) if the user de-
termines the efficiency factor term is not needed.

The five physical parameters are area, thickness, porosity, pressure,
and temperature. CO2-SCREEN requires mean values for each para-
meter, with the option to account for uncertainty by using a standard
deviation value. There is no standard deviation option for area because
it is assumed the area of the target formation is well constrained at this
scale. CO2-SCREEN automatically calculates density from the tem-
perature and pressure inputs at storage conditions. CO2-SCREEN is
capable of estimating the CO2 storage resource for a gridded formation.
Data from multiple wells can be entered for the physical parameters
into separate spatially divided grid cells to account for geologic het-
erogeneity within a single formation. Ranges for storage efficiency
factor terms can be set on a grid cell by grid cell basis providing better
constraint on formation heterogeneity.

4. Oriskany sandstone case study

4.1. Geologic background

The Midwest Regional Carbon Sequestration Partnership (MRCSP)
first recognized the Oriskany Sandstone as a potential deep-saline sto-
rage reservoir for CO2 based on several geologic characteristics in-
cluding depth, porosity, permeability, reservoir pressure, and brine
chemistry (Wickstrom et al., 2005). The Oriskany Sandstone meets the
CO2 storage criteria for deep saline formations outlined by Goodman
et al. (2011) by being at sufficient depth for CO2 to be stored as a liquid
or supercritical state and having a sufficient seal system (i.e. caprocks).

The Oriskany Sandstone was first described by Vanuxem (1839) and
named for a thin sandstone formation at Oriskany Falls, NY. This type
section is composed of fossiliferous quartz arenites but the lithology of
the Oriskany Sandstone has been expanded to include calcareous
sandstones, minor carbonate, and sandy limestones (Basan et al., 1980).
The Oriskany Sandstone is geographically extensive, covering several
states including, Ohio, Kentucky, Tennessee, West Virginia, Virginia,
Pennsylvania, New York and New Jersey. It is Devonian in age, overlies
the Helderberg Group (Fig. 1), and is overlain by various formations
including the Bois Blanc Formation, the Huntersville Chert, and the
Needmore Shale (Basan et al., 1980).

These formations are, in turn, overlain by the Onondaga limestone
which would act as a seal to maintain CO2 permeance within the
Oriskany Sandstone. The depositional environment of the Oriskany
Sandstone varies spatially and includes environments such as high-en-
ergy beach-faces (Swartz et al., 1913), shallow waters (Stow, 1938),
tidal ridges (Basan et al., 1980), and marine shelf bars (Welsh, 1984).
However, the consensus in the literature is that the Oriskany Sandstone
was deposited in a shallow shelf marine depositional environment.

4.2. CO2-SCREEN application

An application of CO2-SCREEN is demonstrated here using well log
data from the Oriskany Sandstone portion in Pennsylvania. The well log
data set was based on the work by Popova (2014) and includes depth,
thickness, porosity, temperature, and pressure data from 5744 wells
provided by Pennsylvania Bureau of Topographic & Geologic Survey

(BTGS). The initial step in applying CO2-SCREEN to any geologic for-
mation is entering input parameters into the Excel file (NETL-CO2-
SCREEN.xlsx) in the “Saline (Inputs)” tab (Fig. 2).

The first inputs required are ranges for the storage efficiency factor
terms which are defined in Table 1 and are entered as a P10 and P90
range for each term. These ranges can be manually entered by the user
or auto-populated based on a selected lithology and depositional en-
vironment. Here, a clastics lithology and shallow shelf depositional

Table 2
Definitions of physical parameters.

Term Symbol Units Definition

CO2 Storage Resource G Mt Mass estimate of CO2 storage resource
Area A km2 Area (map view) that defines the formation being assessed for CO2 storage
Thickness h m Thickness of the formation for which CO2 storage is assessed as defined by A
Porosity ϕ % The volume of void space per volume of rock defined by h
Pressure MPa The pressure of the formation defined by A and h at storage conditions
Temperature °C The temperature of the formation defined by A and h at storage conditions

Fig. 1. Middle Silurian to Middle Devonian stratigraphic column in
Pennsylvania illustrating relevant formations to the Oriskany Sandstone
(Modified from Kostelnik and Carter, 2009).
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environment were chosen based on a thorough literature review
(Swartz et al.., 1913; Stow, 1938; Basan et al., 1980; Welsh, 1984;
Kostelnik and Carter, 2009). Choosing the clastics lithology and shallow
shelf depositional environment auto-populates P10 and P90 storage ef-
ficiency factor terms (Fig. 3) which are sourced from a report compiled
by the IEA GHG (2009). CO2-SCREEN also has the capability of setting
grid cell specific storage efficiency factor terms (Fig. 4). These can be
used to further refine a data set based on data availability and geologic
variability. For the purposes of this demonstration of CO2-SCREEN, all
grid cells contain the storage efficiency ranges auto-populated based on
a clastics lithology and shallow shelf depositional environment. Again,
if available, it is recommended to use region specific data to calculate
efficiency factor terms as this will provide better constraints on un-
certainty than using the broad depositional environment efficiency
factor terms.

The next required inputs for CO2-SCREEN are physical parameters
(i.e. geologic and reservoir data). Well log data for the Oriskany
Sandstone physical parameter inputs were provided by the
Pennsylvania BTGS. The dataset was analyzed by Popova (2014) and
comprised of thickness measurements from 2207 development wells,
neutron porosity log readings from 52 wells, bottom-hole temperature
measurements from 468 wells, and bottom-hole pressure measurements
from 1498 wells.

To account for spatial geologic heterogeneity, we take advantage of
the gridding system in CO2-SCREEN (Fig. 5). This system allows

multiple rows of physical parameter data to be input simultaneously to
calculate CO2 storage resource on a grid cell by grid cell basis. The
Oriskany Sandstone was divided into 415 20 km×20 km grid cells
(Fig. 6). Grid cells that contain data for at least one physical parameter
(i.e. thickness, porosity) were selected to be used in CO2-SCREEN.
Missing physical parameter data for these selected grid cells were filled
in using the average value of all combined well data for the Oriskany
portion in Pennsylvania. This is a simplistic interpolation method but is
sufficient here as the purpose of this paper is to introduce and de-
monstrate CO2-SCREEN and not calculate a robust CO2 storage resource
for the Oriskany, which would require a more extensive geostatistical
analysis. Grid cells with no data were not applied in this example.

After interpolation, 151 grid cells across the Oriskany portion in
Pennsylvania contained data for each of CO2-SCREEN’s required sto-
rage parameters. These values were entered in the Physical Parameter
section in CO2-SCREEN as shown in Fig. 5. After all the inputs were
entered, the spreadsheet was saved in a local directory and then closed.
Next, the GoldSim player file (NETL-CO2-SCREEN.gsp) was opened and
the simulation was run. The GoldSim model uses DOE-NETL CO2 sto-
rage resource estimation methods and equations outlined in Goodman
et al. (2016). Specifically, Monte Carlo simulations were performed
using Eqs. (2) and (3) in this paper to calculate probability estimates of
mass CO2 resource. In this example, uncertainty for gross thickness and
total porosity are represented by a lognormal distribution, density is
represented by a normal distribution with temperature and pressure

Fig. 2. CO2-SCREEN Saline (Inputs) Table.

Fig. 3. Storage efficiency factor ranges auto-populated based on a clastics lithology and shallow shelf depositional environment.
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inputs, and storage efficiency is represented by a log-odds distribution
(Sanguinito et al., 2017). It is important to note, that if a user has access
to detailed data, it is recommended to use region specific data for as-
signing the distribution that best defines the data set, as this will pro-
vide better constraints on uncertainty. Once the simulation was com-
plete, the Excel file was re-opened and CO2 storage results were
populated in the “Saline (Outputs)” tab (Fig. 7) as P10, P50, and P90
probability estimates in million metric tons.

5. Results and discussion

The Oriskany Sandstone CO2 storage resource estimate for
Pennsylvania, calculated by CO2-SCREEN and shown in Fig. 7, has a P10
to P90 range of 0.07–1.28 gigatons (Gt) with a P50 value of 0.32 Gt. This
matches closely with a geostatistical stochastic modeling effort by
Popova et al. (2014) which calculated a P10 to P90 range of 0.15–1.01 Gt
and a mean value of 0.52 Gt. Popova et al. (2014) applied a single
efficiency factor (Esaline) of 5% in their model while this CO2-SCREEN

demonstration used efficiency based on the Oriskany’s depositional
environment (shallow shelf) where the efficiency factor was treated
with a log-odds statistical approach. The overall storage efficiency
(Esaline) had a P10 to P90 range of 0.76–8.90%. The prospective storage
for the entire Oriskany Sandstone was estimated to be 19.43 Gt (Mid-
west Regional Carbon Sequestration Partnership [MRCSP], phase I
study; Wickstrom et al., 2005) and the storage capacity for only the
portion of the Oriskany in Pennsylvania has been estimated to be 1.17
Gt (MRCSP, phase II study; Ball and Rodosta, 2011).

ArcMap™ (Environmental Systems Research Institute, ESRI) is used
here (Fig. 8) to spatially visualize the numerical results output by CO2-
SCREEN. The gridding feature of CO2-SCREEN provides the ability to
spatially represent the geologic heterogeneity inherent in the Oriskany
Sandstone. Fig. 8 illustrates the spatial distribution of the CO2 storage
resource for the portion of the Oriskany Sandstone in Pennsylvania via
400 km2 grid cells. The CO2 storage resource is represented as the P50
probability in metric tons partitioned using standard deviation inter-
vals. The Atlas of Major Appalachian Gas Plays (Roen and Walker,

Fig. 4. Grid cells specific efficiency factor’s section in CO2-SCREEN.

Fig. 5. Physical Parameter section of CO2-SCREEN. Data for the Oriskany Sandstone are entered as multiple rows which represent different grid cells. Twelve grid
cells are shown as an example, in practice the Oriskany was divided into 151 grids.
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1996) classifies the Oriskany Sandstone into four natural gas plays
based on lithology, depositional environment, trap types, and other
geologic and reservoir properties that may control gas production.
These plays, outlined in Fig. 8, include: 1) Dop: Lower Devonian Or-
iskany Sandstone updip permeability pinch-out; 2) Doc: Lower Devo-
nian Oriskany Sandstone; 3) Dho: fractured Middle Devonian Hun-
tersville Chert and Lower Devonian Oriskany Sandstone; and 4) Dos:
Lower Devonian structural play.

The region with the highest CO2 storage resource potential is in the
southcentral region of the portion of the Oriskany Sandstone in
Pennsylvania and falls within the Dho and Dos plays. Ignoring areas
with little-to-no data, the northwestern region or the Dop play has the
lowest CO2 storage resource potential. More data specifically from areas
of the Oriskany not located in Pennsylvania are necessary to determine
correlations between potential CO2 storage and the gas play bound-
aries. Kostelnik and Carter (2009) evaluated the Oriskany Sandstone for
carbon storage potential in relation to the four gas plays outlined by
Roen and Walker (1996). They found the most likely region for carbon

storage would be in the Dop play and the least likely area would be the
Dho play. Their findings differ than those here due to two main reasons,
data availability and ranking criteria for identifying favorable target
areas for carbon storage. The data used by Kostelnik and Carter (2009)
include samples from ten wells, only two of which were from Penn-
sylvania, and log data from seventy-three wells, only eighteen of which
were from Pennsylvania. The ranking criteria used by Kostelnik and
Carter (2009) focused on porosity only at depths greater than 762m
and includes cap-rock availability in determining storage favorability.
The porosity data used here and incorporated in the CO2-SCREEN cal-
culations are not limited by depth or the presence of a cap-rock. It
should be made clear that the results presented here are only for de-
monstration purposes and a robust CO2 storage resource assessment
must limit geologic data inputs to regions that are at sufficient depths
for CO2 to be in the supercritical state and be overlain by a sealing
formation to prevent vertical migration of stored CO2.

The gridding capability of CO2-SCREEN combined with ArcMap™
provides a visual way (Fig. 9) to examine the sensitivity of different

Fig. 6. Oriskany Sandstone portion in Pennsylvania divided into 415 20×20 km grid cells.

Fig. 7. Saline (Outputs) tab in CO2-SCREEN displaying CO2 storage resource results.
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geologic parameters used to calculate potential CO2 storage. Fig. 9
shows the spatial variability of porosity, thickness, temperature, and
pressure data and when compared to Fig. 8 demonstrates the correla-
tion strength between these geologic parameters and potential CO2

storage. It should be noted that the thickness and porosity influenced

pore volume is overestimated here due to no restrictions on depth or
presence of a caprock. Porosity is weakly correlated to potential CO2

storage in this case as it is highest within the Dop play boundaries and
lowest within the Dos play which is opposite potential CO2 storage.

Thickness appears to be most influential in the CO2 storage potential

Fig. 8. Gridded results from CO2-SCREEN showing the P50 CO2 (Mt).

Fig. 9. Average grid cell by grid cell porosity, thickness, and bottom-hole temperature and pressure data used in CO2-SCREEN calculations.
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for the Oriskany Sandstone for this demonstration even when combined
with a lower porosity. Temperature and pressure illustrate the depth
and dip of the Oriskany Sandstone with few outliers. These outliers can
be helpful in determining where and what type of data are needed to
refine calculations.

6. Implications

Estimating prospective CO2 storage resource is an important aspect
for future planning and validation of carbon storage sites. The method
by which this storage resource is estimated varies between research
groups. Differences between these methods include equations utilized,
treatment of data, software used for calculations, and most significantly
how storage efficiency is estimated. CO2-SCREEN offers a consistent
method for estimating prospective CO2 storage resource. This real-
world application of CO2-SCREEN to the Oriskany Sandstone presents a
working example of how users might apply CO2-SCREEN for calculating
prospective CO2 storage resources of other saline formations. While the
version of CO2-SCREEN presented here is specific to saline formations,
modified versions are currently being developed to estimate pro-
spective CO2 storage resource in shale formations and concomitant CO2

storage during enhanced oil recovery operations.
The CO2 storage efficiency calculation has the greatest impact on

storage resource results while also being the most difficult piece to
properly quantify. Ellett et al. (2013) discuss this problem with re-
presenting uncertainty specifically as a function of data availability and
level of geologic characterization. One common challenge they found
was over discounting the CO2 storage resource by applying efficiency
factor values to storage results that have already been reduced from
gross to net values. Due to data availability and geologic heterogeneity,
it will be very common to have information regarding some but not all
of the terms used to calculate storage efficiency. Liu et al. (2014) pro-
vide an example where they used geologic data to determine the net-to-
total area, net-to-total thickness, and effective-to-total porosity effi-
ciency terms and used saline storage efficiency values based on de-
positional environments for the volumetric and microscopic displace-
ment efficiency terms. CO2-SCREEN can mitigate over discounting the
CO2 storage resource by allowing any or all of the five storage efficiency
terms to be modified. It can also auto-populate any of these storage
efficiency terms based on depositional environment.

Another common scenario when calculating prospective CO2 sto-
rage is to perform a detailed data analysis at the basin or formation
scale and then simply apply a national scale efficiency factor (i.e. Su
et al., 2013; Bachu et al., 2014; Wallace et al., 2014; Mortensen et al.,
2015). A national scale efficiency factor reduces prospective CO2 sto-
rage based on averaging regions of lower and higher CO2 storage po-
tential across an entire nation. When performing a basin or formation
scale assessment, it is not appropriate to use a national scale efficiency
factor because the assessment area may be under or over discounted
(Wallace et al., 2014). CO2-SCREEN was specifically designed to allow
modification of the five efficiency terms to correlate with a basin or
formation scale analysis.

7. Conclusions

CO2-SCREEN, as demonstrated here, provides a substantive, user-
friendly tool for applying DOE methods and equations to produce
consistent results when calculating prospective CO2 storage resources
which allows comparison of results between different research efforts.
The results of this demonstration indicate that the portion of the
Oriskany sandstone in Pennsylvania has a P10 to P90 probability po-
tential to store 0.07–1.28 Gt of CO2. While this example was simplified
in the method of interpolating data, it provides a methodology that can
be used with other data sets to quickly and effectively screen geologic
formations for potential CO2 storage.

Disclaimer

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes
any warranty, express or implied, or assumes any legal liability or re-
sponsibility for the accuracy, completeness, or usefulness of any in-
formation, apparatus, product, or process disclosed, or represents that
its use would not infringe privately owned rights. Reference therein to
any specific commercial product, process, or service by trade name,
trademark, manufacturer, or otherwise does not necessarily constitute
or imply its endorsement, recommendation, or favoring by the United
States Government or any agency thereof. The views and opinions of
authors expressed therein do not necessarily state or reflect those of the
United States Government or any agency thereof.

Acknowledgements

This technical effort was performed in support of the National
Energy Technology Laboratory’s ongoing research under the RES con-
tract DE-FE0004000. We would like to acknowledge Olga H. Popova1

and Mitch Small2 for their contributions in preparing the Oriskany data
set.

1United States Department of Energy, Washington D.C.
2Department of Engineering and Public Policy, Carnegie Mellon

University, 5000 Forbes Avenue, Pittsburgh, PA 15213.

References

Bachu, S., Bonijoly, D., Bradshaw, J., Burruss, R., Holloway, S., Christensen, N.P.,
Mathiassen, O.M., 2007. CO2 storage capacity estimation: methodology and gaps.
Int. J. Geenh. Gas Control 1, 430–443.

Bachu, S., Melnik, A., Bistran, R., 2014. Approach to evaluating the, 2014. CO2 storage
capacity in Devonian deep saline aquifers for emissions from oil sands operations in
the Athabasca area, Canada. Energy Procedia 63, 5093–5102 (GHGT-12).

Bachu, S., 2008. CO2 storage in geological media: role, means, status and barriers to
deployment. Prog. Energy Combust. Sci. 34, 254–273.

Ball, D., Rodosta, T., 2011. Midwest Regional Carbon Sequestration Partnership Phase II
Final. Report, Battelle. The U.S. Department of Energy, National Energy Technology
Laboratory, Morgantown, WV, Columbus, OH (p. 124).

Basan, P.B., Kissling, D.L., Hemsley, K.D., Kersey, D.G., Dow, W.G., Chaiffetz, M.S.,
Isaacson, P., Barrett, S., Carne, L., 1980. Geological Study and Reservoir Evaluation of
Early Devonian Formations of the Appalachians. Robertson Research Inc., Houston,
TX (p. 263).

Blondes, M.S., Brennan, S.T., Merrill, M.D., Buursink, M.L., Warwick, P.D., Cahan, S.M.,
Cook, T.A., Corum, M.D., Craddock, W.H., DeVera, C.A., Drank, R.M., Drew, L.J.,
Freeman, P.A., Lohr, C.D., Olea, R.A., Roberts-Ashby, T.L., Slucher, E.R., Varela, B.A.,
2013. National assessment of geologic carbon dioxide storage resources-methodology
implementation. In: U.S. Geological Survey, Reston, VA. Open-File Report 2013-1055
vii (27 p.). http://pubs.usgs.gov.

Bradshaw, J., Bachu, S., Bonijoly, D., Burruss, R., Holloway, S., Christensen, N.P.,
Mathiassen, O.M., 2007. CO2 storage capacity estimation: issues and development of
standards. Int. J. Greenh. Gas Control 1, 62–68.

Brennan, S.T., Burruss, R.C., Merrill, M.D., Freeman, P.A., Ruppert, L.F., 2010. A prob-
abilistic assessment methodology for the evaluation of geologic carbon dioxide sto-
rage. U. S. Geol. Surv. 1–31.

Burruss, R.C., Brennan, S.T., Freeman, P.A., Merrill, M.D., Ruppert, L.F., Becker, M.F.,
Herkelrath, W.N., Kharaka, Y.K., Neuzil, C.E., Swanson, S.M., Cook, T.A., Klett, T.R.,
Nelson, P.H., Schenk, C.J., 2009. Development of a probabilistic assessment metho-
dology for evaluation of carbon dioxide storage. U. S. Geol. Surv. 1–81.

Calvo, R., Gvirtzman, Z., 2013. Assessment of CO2 storage capacity in southern Israel. Int.
J. Greenh. Gas Control 14, 25–38.

Ellett, K., Zhang, Q., Medina, C., Rupp, J., Wang, G., Carr, T., 2013. Uncertainty in re-
gional-scale evaluation of CO2 geologic storage resources—comparison of the Illinois
Basin (USA) and the Ordos Basin (China). Energy Procedia 37, 5151–5159
(GHGT-11).

GHG (International Energy Agency Greenhouse Gas R&D Programme), 2009.
Development of Storage Coefficients for CO2 Storage in Deep Saline Formations:
Technical Study, Report No. 2009/13.

Goodman, A., Hakala, A., Bromhal, G., Deel, D., Rodosta, T., Frailey, S., Small, M., Allen,
D., Romanov, V., Fazio, J., Huerta, N., McIntyre, D., Kutchko, B., Guthrie, G., 2011.
U. S. DOE methodology for the development of geologic storage potential for carbon
dioxide at the national and regional scale. Int. J. Greenh. Gas Control 5, 952–965.

Goodman, A., Bromhal, G., Strazisar, B., Rodosta, T., Guthrie, W.F., Allen, D., Guthrie, G.,
2016. [2013] Comparison of methods for geologic storage of carbon dioxide in saline
formations. Int. J. Greenh. Gas Control 18, 329–342.

Goodman, A., Sanguinito, S., Levine, J.S., 2016. Prospective CO2 saline resource

S. Sanguinito et al. International Journal of Greenhouse Gas Control 75 (2018) 180–188

187

http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0005
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0005
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0005
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0010
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0010
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0010
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0015
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0015
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0020
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0020
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0020
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0025
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0025
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0025
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0025
http://pubs.usgs.gov
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0035
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0035
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0035
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0040
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0040
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0040
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0045
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0045
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0045
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0045
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0050
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0050
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0055
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0055
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0055
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0055
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0060
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0060
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0060
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0065
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0065
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0065
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0065
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0070
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0070
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0070
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0075


estimation methodology: refinement of existing US-DOE-NETL methods based on
data availability. Int. J. Greenh. Gas Control 54, 242–249.

Kostelnik, J., Carter, K.M., 2009. Unraveling the stratigraphy of the Oriskany Sandstone: a
necessity in assessing its site-specific carbon sequestration potential. Environ. Geosci.
16 (4), 187–200.

Levine, J.S., Fukai, I., Soeder, D.J., Bromhal, G., Dilmore, R.M., Guthrie, G.D., Rodosta, T.,
Sanguinito, S., Frailey, S., Gorecki, D., Peck, W., Goodman, A.L., 2016. U.S. DOE
NETL methodology for estimating the prospective CO2 storage resource of shales at
the national and regional scale. Int. J. Greenh. Gas Control 51, 81–94.

Lewis, D., Bentham, M., Cleary, T., Vernon, R., O’Neill, N., Kirk, K., Chadwick, A.,
Hilditch, D., Michael, K., Allinson, G., Neal, P., Ho, M., 2009. Energy Procedia 1,
2655–2662.

Liu, G., Peck, W.D., Braunberger, J.R., 2014. Evaluation of large-scale carbon dioxide
storage potential in the basal saline system in the Alberta and Williston Basins in
North America. Energy Procedia 63, 2911–2920.

Mortensen, G.M., Bergmo, P.E.S., Emmel, B.U., 2015. Characterization and estimation of
CO2 storage capacity for the most prospective aquifers in Sweden. Energy Procedia
86, 352–360.

Oil and Gas Reserves Committee, 2011. Guidelines for application of the petroleum re-
sources management system. Soc. Petrol. Eng. 221.

Popova, O.H., Small, M.J., McCoy, S.T., 2012. Comparative analysis of carbon dioxide
storage resource assessment methodologies. Environ. Geosci. 19, 105–124.

Popova, O.H., Small, M.J., McCoy, S.T., Thomas, A.C., Rose, S., Karimi, B., Carter, K.,
Goodman, A., 2014. Spatial stochastic modeling of sedimentary formations to assess
CO2 storage potential. Environ. Sci. Technol. 48 (11), 6247–6255.

Popova, O.H., 2014. Development of Geostatistical Models to Estimate CO2 Storage
Resource in Sedimentary Geologic Formations, Ph.D. Dissertation. Carnegie Mellon
University.

Radoslaw, T., Barbara, U.-M., Adam, W., 2009. CO(2) storage capacity of deep aquifers
and hydrocarbon fields inPoland −EU GeoCapacity Project results. Energy Procedia
1, 2671–2677.

Roen, J.B., Walker, B.J., 1996. The Atlas of Major Appalachian Gas Plays. West Virginia
Geological and Economic Survey Publication (p. 201).

Sanguinito, S., Goodman, A., Levine, J.S., 2017. NETL CO2 Storage ProspeCtive Resource
Estimation Excel aNalysis (CO2-SCREEN) User’s Manual, NETL-TRS-6-2017; NETL
Technical Report Series. U.S. Department of Energy, National Energy Technology
Laboratory, Pittsburgh, PA (p. 28).

Senger, K., Tveranger, J., Braathen, A., 2015. CO2 storage resource estimates in un-
conventional reservoirs: insights from a pilot-sized storage site in Svalbard, Arctic
Norway. Environ. Earth Sci. 73 (8), 3987–4009.

Stow, M.H., 1938. Conditions of sedimentation and sources of the Oriskany Sandstone as
indicated by petrology. Am. Assoc. Pet. Geol. Bul. 22, 541–564.

Su, X., Xu, W., Du, S., 2013. Basin-scale CO2 storage capacity assessment of deep saline
aquifers in the Songliao Basin, northeast China. Greenh. Gas Sci. Technol. 3,
266–280.

Swartz, C.K., Maynard, T.P., Shubert, C., Rowe, R.B., 1913. The Lower Devonian Deposits

of Maryland: Correlation of the Lower Devonian: Maryland Geological Survey. Lower
Devonian, pp. 96–123.

Szulczewski, M.L., MacMinn, C.W., Herzog, H.J., Juanes, R., 2012. Lifetime of carbon
capture and storage as a climate-change mitigation technology. Proc. Natl. Acad. Sci.
U. S. A. 109, 5185–5189.

Takahashi, T., Ohsumi, T., Nakayama, K., Koide, K., Miida, H., 2009. Estimation of CO(2)
aquifer storage potential in Japan. Energy Procedia 1, 2631–2638.

US-DOE-NETL, 2007. Carbon Sequestration Atlas of the United States and Canada. U.S.
Department of Energy – National Energy Technology Laboratory – Office of Fossil
Energy.

US-DOE-NETL, 2008. Carbon Sequestration Atlas of the United States and Canada, 2nd
ed. U.S. Department of Energy – National Energy Technology Laboratory – Office of
Fossil Energy.

US-DOE-NETL, 2010. Carbon Sequestration Atlas of the United States and Canada, 3rd ed.
U.S. Department of Energy – National Energy Technology Laboratory – Office of
Fossil Energy.

US-DOE-NETL, 2012. The United States 2012 Carbon Utilization and Storage Atlas, 4th
ed. U.S. Department of Energy – National Energy Technology Laboratory – Office of
Fossil Energy.

US-DOE-NETL, 2013. Best Practices For: Site Screening, Site Selection, and Initial
Characterization for Storage of CO2 in Deep Geologic Formations, revised edition. .

US-DOE-NETL, 2015. Carbon Storage Atlas, 5th ed. U.S. Department of Energy - National
Energy Technology Laboratory - Office of Fossil Energy.

Vanuxem, L., 1839. Third Annual Report of the Geological Survey of the Third District:
New York Geological Survey Annual Report 1839. (p. 273).

Wallace, K.J., Meckel, T.A., Carr, D.L., 2014. Regional CO2 sequestration capacity as-
sessment for the coastal and offshore Texas Miocene interval. Greenh. Gases Sci.
Technol. 4 (1), 53–65.

Wei, N., Li, Xiaochun, Wang, Y., 2013. A preliminary sub-basin scale evaluation frame-
work of site suitability for onshore aquifer-based CO2 storage in China. Int. J. Greenh.
Gas Control 12, 231–246.

Welsh, R.A., 1984. Oriskany Sandstone Depositional Environment and Fracture Porosity
in Somerset County. University of Pittsburgh, Pennsylvania M.S. thesis, p 116.

Wickstrom, L.H., Venteris, E.R., Harper, J.A., McDonald, J., Slucher, E.R., Carter, K.M.,
Greb, S.F., Wells III, J.G., Riley, R.A., Drahovzal, J.A., Rupp, J.A., Avary, K.L.,
Lanham, S., Barnes, D.A., Gupta, N., Baranoski, M.A., Radhakkrishnan, P., Solis, M.P.,
Baum, G.R., Powers, D., Hohn, M.E., Parris, M.P., McCoy, K., Grammer, G.M., Pool,
S., Luckhardt, C., Kish, P., 2005. Characterization of Geologic Sequestration
Opportunities in the MRCSP Region, Phase I Task Report: Period of
Performance—October 2003–September 2005: DOE Cooperative Agreement No. DE-
PS26-05NT42255. p. 152.

Zhao, X., Yao, Y., Ye, H., 2016. The CO2 storage and EOR evaluation in daquing oilfield.
Greenh. Gasses Sci. Technol. 6 (2), 251–259.

Zhou, Q., Birkholzer, J.T., Tzang, C.-F., Rutqvist, J., 2008. A method for quick assessment
of [2CO] storage capacity in closed and semi-closed saline formations. Int. J. Greenh.
Gas Control 2, 626–639.

S. Sanguinito et al. International Journal of Greenhouse Gas Control 75 (2018) 180–188

188

http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0075
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0075
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0080
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0080
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0080
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0085
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0085
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0085
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0085
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0090
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0090
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0090
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0095
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0095
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0095
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0100
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0100
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0100
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0105
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0105
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0110
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0110
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0115
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0115
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0115
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0120
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0120
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0120
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0125
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0125
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0125
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0130
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0130
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0135
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0135
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0135
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0135
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0140
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0140
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0140
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0145
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0145
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0150
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0150
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0150
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0155
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0155
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0155
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0160
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0160
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0160
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0165
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0165
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0170
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0170
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0170
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0175
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0175
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0175
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0180
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0180
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0180
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0185
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0185
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0185
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0190
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0190
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0195
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0195
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0200
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0200
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0205
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0205
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0205
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0210
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0210
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0210
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0215
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0215
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0220
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0225
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0225
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0230
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0230
http://refhub.elsevier.com/S1750-5836(18)30031-8/sbref0230

	CO2-SCREEN tool: Application to the oriskany sandstone to estimate prospective CO2 storage resource
	Introduction
	CO2 prospective storage method
	CO2-SCREEN
	Oriskany sandstone case study
	Geologic background
	CO2-SCREEN application

	Results and discussion
	Implications
	Conclusions
	Disclaimer
	Acknowledgements
	References




