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INTRODUCTION
1.1 Statement of Problem

Although prediction of future natural gas supply is complicated by uncertainty in such variables
as demand, liquefied natural gas supply price and availability, coalbed methane and gas shale
development rate, and pipeline availability, all U.S. Energy Information Administration gas
supply estimates to date have predicted that Unconventional gas sources will be the dominant
source of U.S. natural gas supply for at least the next two decades (Fig. 1.1). Among the
Unconventional gas supply sources, Tight Gas Sandstones (TGS) will represent 50-70% of the
Unconventional gas supply in this time period (Fig. 1.2). Rocky Mountain TGS are estimated to
be approximately 70% of the total TGS resource base (USEIA, 2004) and the Mesaverde Group
(Mesaverde) sandstones represent the principal gas productive sandstone unit in the largest
Western U.S. TGS basins including the basins that are the focus of this study (Washakie, Uinta,
Piceance, Upper Greater Green River, Wind River, Powder River). Industry assessment of the
regional gas resource, projection of future gas supply, and exploration programs require an
understanding of reservoir properties and accurate tools for formation evaluation of drilled wells.
The goal of this study is to provide petrophysical formation evaluation tools related to relative
permeability, capillary pressure, electrical properties, and algorithm tools for wireline log
analysis. Detailed and accurate movable gas-in-place resource assessment is most critical in
marginal gas plays and there is need for quantitative tools for definition of limits on gas

producibility due to technology and rock physics and for defining water saturation.
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Figure 1.1 — Energy Information Administration prediction of future natural gas supply sources

showing Lower 48 Unconventional sources will represent nearly 50% of consumption (Caruso,
EIA, 2008).
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Figure 1.2 — Energy Information Administration prediction of future natural gas unconventional

supply sources showing tight gas sandstones represent over half of unconventional supply
(Caruso, EIA, 2008).
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The results of this study address fundamental questions concerning: 1) gas storage, 2) gas flow,
3) capillary pressure, 4) electrical properties, 5) facies and upscaling issues, 6) wireline log
interpretation algorithms, and 7) providing a web-accessible database of advanced rock
properties. The following text briefly discusses the nature of these questions. Section 1.2 briefly

discusses the objective of the study with respect to the problems reviewed.

1) Gas Storage - Issues with gas volume or storage are principally related to porosity, gas
saturation, and fluid properties. Fluid properties have been well characterized in previous studies
and gas saturation is defined by capillary pressure properties and wireline log response
interpretation which are discussed separately. Routine (under no confining stress) porosity
measurement in TGS requires careful quality control measures but is performed by commercial
laboratories meeting quality standards. Although routine helium porosity is commonly measured,
the influence of confining stress on porosity is not as thoroughly investigated. Further, the pore
volume compressibility, or change in pore volume with change in net effective confining stress,
has not been thoroughly studied for all Mesaverde rocks. This issue is important because it is
necessary to know 1) how to correct higher routine porosity to reservoir (in sifu) conditions, and
2) how in situ porosity changes with net effective stress increase associated with reservoir pore

pressure decrease as the result of gas production.

2) Gas Flow - All assessments of gas resource are premised on assumptions concerning gas
relative permeability and implicitly, the critical gas saturation (Sgc) or the minimum gas
saturation at which gas flows. This saturation defines the beginning of the gas relative
permeability curve. Some assessments assume that if gas is present its recovery is only a matter
of price and/or technology. This premise is not valid for gas saturations less than or near critical
saturation. Gas saturation less than or equal to Sgc can be achieved in nature by 1) highly local
microscopic gas generation, such as from organic macerals, that have generated gas but the gas
does not form a continuous phase across the pore system; 2) the rock has undergone water
imbibition, either due to gas pressure decrease or water pressure increase, and the gas phase is
trapped and represents a residual phase to water imbibition; 3) the gas entered the pore system
under capillary pressure conditions existing during the gas entry, but the rock has since

undergone further compaction or diagenetic alteration and now exhibits different capillary
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pressure properties; 4) the gas is actually mobile but is near Sgc rather than at a gas saturation
(Sg) significantly greater than Sgc, where it would be interpreted that the gas phase is highly
mobile. If Sgc is incorrectly interpreted to be low (e.g., Sgc = 2%) when it is high (e.g., Sgc =
30%), then for a measured gas saturation of Sg = 31%, for an incorrect gas relative permeability
curve with Sge = 2%, gas at Sg = 31% is incorrectly interpreted to be significantly more mobile
than if Sgc = 30%, when the gas would be incipiently mobile. Limited research has been done in
this area and published data can be interpreted to indicate that Sgc increases with decreasing
permeability. This would eliminate some gas from being produced and from resource base
estimates. Understanding the minimum gas saturation necessary for gas flow (Sgc) is
fundamental to defining the tight gas sandstone resource and is particularly critical to quantify in

marginal resources.

3) Capillary Pressure - While there is a some understanding of the influence of confining stress
on permeability and porosity in tight gas sandstones, little work has been done for capillary
pressure. In addition, most capillary pressure studies focus on the drainage capillary pressure
curve and have not investigated or reported on the imbibition capillary pressure or on capillary
pressure hysteresis where saturations change under a series of drainage and imbibition cycles

beginning and ending at different initial and final saturations.

4) Electrical Properties - Extensive work has been done defining regional water composition,
but there is less published work characterizing the effect of cation exchange (Waxman-Smits
effect) on modifying standard Archie-calculated water saturations from wireline log response for
Mesaverde rocks. In Mesaverde reservoirs diagenetic clays with high cation exchange capacity
can be common and water salinities can often be fresh (<25,000 ppmw total dissolved solids).
These conditions can lead to low resistivity for which the standard Archie analysis of wireline
electric log response must be modified (e.g. Waxman-Smits, Dual Water approaches).
Mesaverde studies published to date have focused primarily on the Mesaverde in the Multiwell
Experiment (MWX) in the Piceance Basin and do not analyze other Mesaverde rocks. In
addition, work has presented results for rocks with porosity generally greater than 6% porosity
but little has been reported for rocks with porosity less than 6%. These rocks are generally

considered to not be “pay” but reservoir flow simulation shows that these rocks represent storage
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for vertically adjacent beds where flow is significant. Therefore the accurate determination of
water and gas saturation in these rocks is important to resource assessment. To measure this
using wireline logs it is necessary to both understand the porosity exponent of these rocks and

how electrical conduction changes with salinity.

5) Facies and Upscaling - Beyond investigating the above fundamental properties for
representative lithofacies in the Mesaverde, it is necessary to know how critical gas saturation,
capillary pressure, electrical properties, upscaling issues, and wireline log response and analysis
change with more easily measured Mesaverde rock properties such as lithofacies, porosity, and
permeability; and how flow properties, and particularly critical gas saturation, upscale with
lithofacies bedding architecture. In addition, accuracy and variance of petrophysical
relationships, such as permeability versus porosity, are premised on sampling, the scale of
sampling, measurement methodology and accuracy and precision related to that, and the
geostatistical or spatial distribution of the properties. Little published work is available that

addresses how porosity or permeability change over short length scales (1-2 inches, 2.5-5 cm).

6) Wireline Log Interpretation — Petrophysical properties and relationships measured on core
and at the core scale can provide critical reservoir characterization information, but core cannot
reasonably, or economically, be obtained for most wells and over the entire Mesaverde interval
of interest. For this reason, core are used to aid in calibration of wireline log response
interpretation so that developed log algorithms can be used where core are unavailable. This
requires that the wireline log response curves be correlated with core-measured petrophysical
properties. These relationships can vary with such properties as rock lithology, petrophysical
property, in situ conditions, log vendor, log vintage, log traces available in the logging suite, and
the log algorithms developed and used. Algorithms can sometimes be developed that meet
required accuracy and precision quality standards but that require a suite of input logs that are
unavailable for historical wells and/or prohibitively expensive for new wells. Determining the
number of unique lithofacies classes and the criteria for defining classes can involve four
principal criteria: (1) maximum number of lithofacies recognizable using the available
petrophysical wireline log curves and other variables; (2) minimum number of lithofacies needed

to accurately represent lithologic and petrophysical heterogeneity; (3) maximum distinction of
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core petrophysical properties among classes; and (4) the relative contribution of a lithofacies class

to storage and flow.

7) Data access — The body of data concerning TGS advanced rock properties is extensive but
few companies have been able to devote the time or resources to compiling the data and make
the data digitally accessible. A well-designed internet-accessible database is needed to provide
access to the library of data, query the data with respect to user-defined relational issues, and

provide a framework for future data input through XML linkage.

1.2 Statement of Study Objectives

Major aspects of the study involved a series of tasks to measure data to reveal the nature
of drainage critical gas saturation, capillary pressure, electrical properties and how these change
with basic properties, such as porosity and permeability, and lithofacies for tight gas sandstones
of the Mesaverde, and possibly among basins. Principal goals were to measure critical gas
saturation (Sgc) and capillary pressure (Pc), using 150 rocks selected to represent the range of
lithofacies, porosity, and permeability in the Mesaverde in five major TGS basins (Washakie,
Uinta, Piceance, Upper Greater Green River, and Wind River). Representative samples were to
be obtained from 4-5 wells in each basin and the advanced properties samples selected from a set
of 300 core samples to obtain the distribution of properties needed. The investigation was to
discern the relationships among the independent geologic and petrophysical variables and Sgc
and Pc. As noted, in Mesaverde reservoirs diagenetic clays with high cation exchange capacity
can be common and water salinities can often be fresh leading to low resistivity and necessary
modification of the standard Archie analysis of wireline electric log response. An objective of
the project was to evaluate this for the select samples to both determine the nature of conductive
solids and to develop algorithms for wireline log analysis of water saturation. A principal goal was
to compile published data and newly measured data into a publicly available database, accessible
on the web.

Tasks involved with meeting the project objectives included a clarification and review of
the research plan by DOE (Task 1), initial technology assessment for DOE (Task 2), collection
and consolidation of published advanced rock properties data into a publicly accessible digital

database, and collection of at least 300 rock samples and digital wireline logs from 4-5 wells each
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from five basins that will represent the range of lithofacies present in the Mesaverde Group in
these basins (Task 3). Measurement of basic properties (including routine and in situ porosity,
permeability, and grain density) of these rocks and, based on these properties, selection of 150
samples to represent the range of porosity, permeability, and lithofacies in the wells and basins
(Task 4.1). Measurements on these selected samples comprise drainage critical gas saturation
(4.2); routine and in situ mercury intrusion capillary pressure analysis (4.3); porosity exponent
and cation exchange capacity using multi-salinity method (4.4); geologic properties including
core description; thin-section microscopy, including diagenetic and point-count analysis (4.5);
and standard wireline log analysis (4.6). The compiled published data and data measured in the
study were put in a database (5.1). Code was to be written that would provide web-based access to
the data and all data were to be available as a complete database (5.2). Core and wireline log-
calculated properties were to be compared and algorithms developed for improved calculation of
reservoir properties from log response (Task 6). To evaluate the scale dependence of critical gas
saturation, bedform-scale reservoir simulation models were to be constructed that represent the
basic bedform architectures present in the Mesaverde sandstones. Simulations were to be
performed that would parametrically analyze how critical gas saturation and relative
permeability scale with size and bedding architecture (Task 7). An active web-based,

publication, and short-course technology transfer program was to be performed (Task 8).

I.3. Report Organization

The following Results and Discussion section of the report will present the results by the
tasks as defined above. The study involved the collection and organization of too much data,
including core and log images, to appropriately present in a printed report format or that can be
presented in Adobe Acrobat protable document file (pdf) format. In particular, core slab and rock
thin section images were preserved at high-image resolution rather than reduced to lower
resolution web presentation format so that future users could use the images quantitatively.
Where appropriate data tables and figures are presented in the associated Task sections that
follow. Where data tables or figures cannot be presented within this report due to size, the study
web location for these is cited. In addition to being archived on the KGS Mesaverde Project
website, all data are being archived as a Kansas Geological Survey open-file report in

electronic format including both this report and the associated databases, tables, and figures.
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Though technical in nature, the project administration involved tasks related to reporting and
administration, such as Task 1. Details of these tasks will not be summarized in this technical

final report.
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RESULTS AND DISCUSSION

Task 1 - Research Management Plan

The objectives of this task were to develop a work breakdown structure and supporting
narrative that concisely addresses the overall project as set forth in the agreement for the USDOE
to review and accept according to the following guidelines: 1) The Recipient shall provide a
concise summary of the objectives and approach for each Task and, where appropriate, for each
subtask. 2) Recipient shall provide detailed schedules and planned expenditures for each Task
including any necessary charts and tables, and all major milestones and decision points. This
report is to be submitted within 30 days of the award. The DOE Contacting Officer's Technical
Representative (COR) shall have 20 calendar days from receipt of the Research Management
Plan to review and provide comments to the recipient. Within 15 calendar days after receipt of
the DOE's comments, the recipient shall submit a final Research Management Plan to the DOE
COR for review and approval.

A revised research management plan including Work Breakdown Structure was drafted,
submitted, and approved. The approved management plan mirrored the proposal with minor
modification. Based on initial contacts with gas companies that want to contribute core to the
study but will not be drilling and coring wells until Spring 2006, the schedule for acquiring core
material was modified from the proposal to allow time in Spring 2006 for sample acquisition.
Task Statements in the Research Management Plan are presented at the beginning of each task

and subtask below.
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Task 2. Technology Status Assessment

The objectives of this task were to perform a Technology Status Assessment and submit a
summary report describing the state of information and/or technology relevant to the proposed
work. The report was to include both positive and negative aspects of each existing approach or
technology. The report was to not exceed five typewritten pages in length. The report was not to
contain any proprietary or confidential data, as the report was to be posted on the NETL website
for public viewing.

The report contained the following:
Current state of information or technology (Note: Industry-wide, not strictly the Applicant’s
technology)
e Summary Background of Industry/Sector
e Technologies/Tools/Approached/Data Being Used
¢ Benefits and Inadequacies of Current Information or Technology
Development Strategies
e Why New Approach is Required
e Problems to Address in this Research Project
Future
e What Barriers will the Research Overcome and the Impact on the U.S. Domestic Gas

Supply

2.1 Results

2.1.1. Current State of Information

2.1.1.1 Background Summary

Lower 48 unconvetional gas production became the largest natural gas source in 2001
and is projected to increase in proportion (USEIA, 2005). Rocky Mountain tight gas sandstones
represent 70% of the total TGS resource base (241 Tcf; USEIA, 2003) and Mesaverde Group
tight gas sandstones represent the principal gas productive unit in Western U.S. basins including
the basins that are the focus of this project (Washakie, Uinta, Piceance, Upper Greater Green
River, Wind River). Industry assessment of the regional gas resource, projection of future gas
supply, and exploration programs require an understanding of reservoir properties and accurate
tools for formation evaluation of drilled wells. The goal of this project is to provide petrophysical
formation evaluation tools related to relative permeability, capillary pressure, electrical

properties, and algorithm tools for wireline log analysis. Detailed and accurate moveable gas-in-
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place resource assessment is most critical in marginal gas plays, and there is need for quantitative
tools for definition of limits on gas producibility. Extensive work has been performed over
several decades measuring TGS properties. Understanding of basic properties to date is
reviewed.
2.1.1.1.1 Porosity - The stress dependence of porosity and the laboratory conditions
necessary for proper measurements are now widely recognized. Walsh and Grosenbaugh (1979)
developed a model for fracture compressibility, and Ostensen (1983) illustrated for low-
permeability rock data from Jones and Owens (1980) and Sampath (1983) that these data
conformed to the model of compressing cracks. Byrnes (1997, 2000, 2003, 2005) illustrated a
relationship between routine and reservoir (in situ) porosity for Mesaverde/Frontier rocks.
2.1 .1.1.2 Permeability - Extensive work has shown that the difference between
permeabilities measured at routine conditions (k,;-) and those measured at confining stress
increases progressively with decreasing permeability and increasing confining stress (Vairogs et
al., 1971; Thomas and Ward, 1972; Byrnes et al., 1979; Jones and Owens, 1980; Sampath and
Keighin, 1981; Walls et al., 1982; Ostensen, 1983; Wei et al., 1986; Luffel et al., 1991; Byrnes,
1997; Castle and Byrnes, 1998; Byrnes et al., 2001, Byrnes, 2005). Byrnes et al. (2001) presented
a relationship between in situ Klinkenberg gas permeability (k;) and routine air permeability
(kair): logky = 0.059 (logkas)’ —0.187 (logkai)’ + 1.154 logkg: — 0.159 (where k is in millidarcies)
and illustrated the relationship between k; and pore throat size in TGS. Mesaverde sandstones can
be characterized as exhibiting either a log-linear k-¢ relationship (Dutton et al., 1993; Byrnes
1997) or, for subpopulations may exhibit a power-law trend (Castle and Byrnes, 1998; Byrnes
and Castle, 2000; Webb et al., 2005).

2.1.1.1.3 Relative Permeability and Critical Gas Saturation - Relative gas permeability
(k) data for tight gas sandstones have been reported in several studies (Thomas and Ward,
1972; Byrnes et al., 1979; Jones and Owens, 1981; Sampath and Keighin, 1981; Walls, 1981;
Ward and Morrow, 1987; Byrnes, 1997; Castle and Byrnes, 1997; Byrnes and Castle, 2001;
Byrnes, 2005). Byrnes et al. (1979) utilized a modified Corey (1954) equation to predict &, in
low-permeability sandstones: k. = (1 — (Syw=Swe,g)/(1-See=Swe,g))” (1-((Sw-Swe,g)/(1-Sweg))?); where
S 1s fractional water saturation, Sg. is the fractional critical gas saturation, S, is the fractional
critical water saturation relevant to the gas phase, and p and q are exponents expressing pore size

distribution influence. Byrnes (2005) discussed the uncertainties in the end-point properties of
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TGS relative permeability curves and particularly the issues with S,.. Critical gas saturation
studies have primarily addressed solution gas drive gas connectivity (i.e., gas bubbles develop in
pore space) and only a limited number address drainage gas displacement (Closmann, 1987; Li
and Yortsos, 1993; Kamath and Boyer, 1995). Measured values of S, in the literature range from
0.2 to 38% and a function of such variables as core length, injection or pressure depletion rate, and
interfacial tension. Byrnes (2005b) presented results for S, in Mesaverde TGS that ranged from
10 to 45% and varied with pore architecture.

2.1.1.1.4 Capillary Pressure - Because of small pore-throat size, low-permeability gas-
producing sandstones are typically characterized by high water saturation and high capillary
pressure (Thomas and Ward, 1972; Dutton et al., 1993; Byrnes, 1997, 2005). Relationships
between “irreducible” water saturation and permeability (Byrnes, 1997; Byrnes and Castle,
2000) and between threshold entry pressure or principal pore throat diameter (PPTD) and
permeability (Byrnes and Keighin, 1993; Keighin, 1995; Byrnes, 1997; Byrnes, 2003) have been
published. The relationship between threshold entry pressure (Pi) and permeability and between
permeability and lithofacies at any given porosity requires that capillary pressure change with
lithofacies at any given porosity. With change in both the threshold entry pressure, the critical or
percolating pore throat size capillary pressure (P,.) and pore throat size distribution with
decreasing permeability, Byrnes (2003, 2005) illustrated generalized capillary pressure shapes
for western tight gas sandstones. Byrnes and Keighin (1993) and Keighin (1995) showed that the
in situ Py values range from 15 to 84% of unconfined Py values illustrating the change in capillary
pressure with confining stress.

2.1.1.1.5 Water Saturation and Cation Exchange Capacity — Wireline log determination
of water saturation and identification of pay in tight gas sandstones is complicated by the low
porosity, argillaceousness, and, in some rocks, the high cation exchange capacity (CEC) of the
clays in the sandstones and the low salinity of the formation brines (Kukal et al., 1983). The
problems of wireline log analysis in shaly sands is well recognized (Fertl, 1987; Worthington,
1985), and numerous algorithms have been proposed for calculating water saturations in shaly
sands including the empirical Simandoux (1963) or Indonesia and Fertl equations and the more
theoretical Dual Water and Waxman-Smits models (Waxman and Smits, 1969; Waxman and
Thomas, 1974; Clavier, Coats, and Dumanoir, 1984). To calculate water saturation, accurate

values of formation factor, saturation exponent, and cation exchange capacity (if present) are
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needed. The DOE has supported a study by Advanced Resources International to catalogue water
composition data for the Greater Green River and Wind River basins. These data are critical to
log-calculated water saturation, but significant saturation error can exist if CEC effects are
present and are not accounted for in water saturation calculations. Isolated CEC data are
available for Mesaverde (Volk et al., 1979; Gall et al., 1981), but no comprehensive study has
been published.

2.1.1.1.6 Scale Dependence of Sgc and Relative Permeability - Even if relative
permeability curves are known, it is important to understand how to utilize them in reservoir
modeling and simulation and have an understanding of how properties upscale. Analytically
rigorous solutions for upscaling of permeability and relative permeability exist only for the
simplest architectural geometries such as layered beds (e.g., Weber, 1982; Craft and Hawkins,
1991; Corey and Rathjens, 1956) or for specific permeability architectures (Kortekaas, 1985;
Honarpour et al., 1995; Ringrose et al., 1996). The most accurate, but most computationally
intensive, method for calculation of pseudo-functions is to use flow simulations performed for

representative architectures (Warren and Price, 1961; Desbarats, 1987).

2.1.1.2 Technology/Methodology Being Used

Major aspects of the proposed study involve a series of tasks to measure data to reveal the
nature of drainage Sg., capillary pressure, and electrical properties and how these change with basic
properties, such as porosity and permeability, and among Mesaverde lithofacies in different
basins. The tasks involved and the analyses to be performed are discussed briefly here.

Tasks involved with meeting the project objectives include clarification and review of the
research plan (Task 1), initial technology assessment (Task 2), and collection and consolidation of
published advanced rock properties data into a publicly accessible relational digital database and
collection of at least 300 rock samples and digital wireline logs from 4-5 wells each from five
basins that will represent the range of lithofacies present in the Mesaverde Group in these basins
(Task 3). Basic properties (including routine and in sifu porosity, permeability, and grain density)
of these rocks will be measured and, based on these properties, 150 samples will be selected to
represent the range of porosity, permeability, and lithofacies in the wells and basins (Task 4.1).
Measurements to be performed on these selected samples comprise: 1) Drainage critical gas

saturation (4.2), routine and in situ mercury intrusion capillary pressure analysis (4.3), porosity
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exponents and cation exchange capacity using multi-salinity method (4.4), geologic properties
including core description, thin-section microscopy, including diagenetic and point-count
analysis (4.5), and standard wireline log analysis (4.6). The compiled published data and data
measured in the study will be input in an Oracle database (5.1). XML code will be written that
will provide web-based access to the data and will allow construction of rock catalog format
output sheets based on user-input search and comparison criteria. The data will also be available
as a complete database (5.2). Core and wireline log calculated properties will be compared and
algorithms developed for improved calculation of reservoir properties from log response (Task
6). To evaluate the scale dependence of critical gas saturation, bedform-scale reservoir simulation
models will be constructed that represent the basic bedform architectures present in the
Mesaverde sandstones. Simulations will be performed that will parametrically analyze how
critical gas saturation and relative permeability scale with size and bedding architecture (Task 7).
Finally, a basic goal of the project is to provide the data compiled and measured to operators and
users involved in resource evaluation. An active web-based, publication, and short-course
technology transfer program will be performed. The web-based tools will provide any operator
with complete access to the database and a tool for querying and analyzing data. Publications
will explore important relationships in the nature and distribution of properties and the
relationships between properties (Task 8).

By quantitatively measuring the geologic properties of the core plugs the study provides a
defined geologic (lithofacies, petrologic) reference frame for correlation with rocks from un-
sampled Mesaverde areas and other formations. Similarly, obtaining data on a complete
spectrum of Mesaverde rocks increases the robustness of the empirical relationships developed
and provides users of the database with a high probability of finding analog samples. Laboratory

analyses will employ established methodologies.

2.1.1.3 Limitations of Present Knowledge

The significant body of literature on TGS has helped define the TGS resource base.
However, fundamental aspects of the properties discussed above are not fully understood,
including 1) Gas Flow — All assessments of gas resource are premised on assumptions
concerning gas relative permeability and implicitly, the critical gas saturation (Sg.), which no

published studies have measured for TGS. Understanding the minimum gas saturation necessary
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for gas flow (Sg.) is fundamental to defining the tight gas sandstone resource and is particularly
critical to quantify in marginal resources; 2) Capillary Pressure — Though work has been done
on capillary pressure of low-permeability sandstones little work has been published on the
lithofacies or pressure-dependence of capillary pressure; 3) Electrical Properties — Extensive
work has been done defining regional water composition, but there is little published work
characterizing the effect of cation exchange (Waxman-Smits effect) on modifying standard
Archie-calculated water saturations from wireline log response for Mesaverde rocks; 4) Facies
and Upscaling — Most published studies of TGS properties are tied to location but are not
distinguished by lithofacies. This places potential, and sometimes unknown, limits on application
or results. The proposed project will investigate how properties, upscaling issues, and wireline
log response and analysis change with Mesaverde rock properties such as lithofacies, porosity,
and permeability and how flow properties upscale with lithofacies bedding architecture; and 5)
Data Access — The body of data concerning TGS advanced rock properties is extensive but few
companies have been able to devote the time or resources to compiling the data and make the
data digitally accessible. A well-designed internet-accessible database is needed to provide
access to the library of data, query the data with respect to user-defined relational issues, and

provide a framework for future data input through XML linkage.

2.1.2. Development Strategies
2.1.2.1 Why New Approach is Required

The limitation of the present knowledge discussed above illustrate why this project is
required. Although we know a great deal about TGS, there are fundamental properties about
which we know little or nothing. The project is designed to provide data that are applicable to
Mesaverde reservoirs and to similar facies in other formations. The measurement of properties
on a suite of rocks that represent the range of lithofacies, porosity, and permeability in the
Mesaverde is specifically designed to provide the maximum applicability of the results obtained.
The construction of a web-accessible database will provide a tool that facilitates use of the data

immediately. All operators in tight gas sandstones will have use for the data and the database.
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2.1.2.2 Problems to Address

The experimental methodologies employed in the proposed program are well established.
Measurement of in situ capillary pressure is a new utilization of well-known technology and has
been performed previously (Byrnes and Keighin, 1995). There are no significant risks to the
program. It is possible that the wells selected will not provide sufficient variance in lithofacies or
porosity/permeability population. If this occurs additional wells will be sampled or alternate
wells will be selected. Obtaining fresh Mesaverde core from operators will require coordinating
the research program with when core are taken. This may delay obtaining some cores until later
in the project than scheduled but accommodation will be made for parallel processing of multiple
streams of samples. Unlike many published studies where rock geologic properties are not
quantified, since these will be characterized in this study, there will be quantitative data for users

to determine the similarity of their particular rocks to those in the database.

2.1.3. Future
2.1.3.1 Barriers Overcome and Impact on U.S. Domestic Gas Supply

The properties measured and deliverables provided decrease or remove several present
limitations on accurate TGS formation evaluation. It is believed the properties measured and the
database will have an immediate and significant impact on quantitative resource assessment of
Mesaverde and other tight gas sandstones. Depending on the nature of critical gas saturation
change with lithofacies and permeability, the recoverable gas resource and exploration programs
in Western tight gas sandstones could change significantly. Waxman-Smits parameters for
Mesaverde rocks could provide operators with tools that may indicate water saturations are 10-
20% less than values calculated using standard Archie parameters. This difference could
immediately change completion, stimulation, and modeling practices. The availability of a
database of advanced properties compiled from the literature and the study will provide

immediate evaluation tools.
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Task 3. Acquire Data and Materials
Subtask 3.1. Compile Published Advanced Properties Data

3.1.1 Task Statement

Advanced rock properties data, comprising compressibility, effects of confining pressure,
capillary pressure, relative permeability, and electrical properties, shall be compiled from
published studies and DOE reports. These data shall be digitized and entered into a fully

integrated digital data system accessible to external users.

3.1.2 Methods

Reference searches were performed in the following databases: Georef, NTIS, DAI,
GPO, Compendex, USBM, WorldCat, FSProc, SPE. Of the over nearly 2,000 references that are
flagged for appropriate search word criteria relevant to low-permeability sandstones and
Mesaverde, over 230 geologic and engineering technical publications were identified that are
relevant to Mesaverde geologic or petrophysical properties or to properties of non-Mesaverde
low-permeability sandstones but appear to be geologically and petrophysically relevant. Of the
230 publications, 90 publications were interpreted to be geologically or petrophysically relevant
to the issues addressed by this study (Table 3.1.2.1). Physical or electronic copies were obtained
for the publications identified. Of these 90 references, more than 75% did not contain
petrophysically useful tabular data. Data in the publications most relevant to Mesaverde rocks or
needed for relative permeability or critical gas saturation analysis were entered into a database
either from tables in the publication or interpreted from figures. Obtaining data from figures
potentially introduces some error, as a function of the figure image quality and scales but was
interpreted to be within acceptable quality criteria that generally ranged from an interpreted
independent and dependent variable accuracy of 1%—5% of the true value used to create the
figure. The significant figures reported generally reflect the accuracy of the figure interpretation
process but may be one significant figure greater for some data (e.g., for a value with an error of
1% values above 10% might be reported with no decimal places whereas values less than 10%
might be reported with a single decimal place). Where data were obtained directly from

published tables, the number of significant figures reported were the same as in the publication,
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even if the number of significant figures shown in the publication was inappropriate for the data
accuracy (e.g., reporting of routine porosity to two decimal places) .

Original plans were to present data in a single database format. However, it was found
that the nature of publication reporting format and the diverse nature of the data were not
conducive to the use of a single database. Such a format would have resulted in the data being in
what would have been subsections of a master database that would have effectively been
individual tables. At two public technical presentations at technical society meetings, the
audience was polled as to whether they preferred a simple Excel-style workbook format or an
Oracle-style database. The response at both surveys was greater than 90% preferred the Excel-
style format. An Excel format for data presentation was used.

It is important to note that the search and data capture is not comprehensive. There are
publications in major journals, regional society publications, academic dissertation or theses, and
government-sponsored studies that were known but were not identified in the search process or
were identified but from which data were not obtained and recorded because it was not
considered sufficiently relevant. Also some figures in some publications, though important, were
not in a format appropriate to accurate digitization either because of the scale of presentation
(e.g., relative permeability figures presented in linear format so that all values below 10% could
not be accurately digitized with acceptable accuracy) or the quality of the reproduction. It is also

not the purpose of this task to analyze the data, only to compile the data.

3.1.3 Results

Table 3.1.2.1 presents the 90 references that were interpreted to be relevant to Mesaverde
low-permeability geologic and petrophysical properties important to this study or that addressed
properties measured in this study in low-permeability sandstones. The majority of publications
did not include tables of data but included figures. Figures 3.1.1-3.1.5 provide examples of
compiled data presented in Appendix 3.1.3.

Figure 3.1.1 illustrates a plot of gas relative permeability measured for individual
saturations compiled from sources listed in Table 3.1.1 and data presented in Supplemental Data
Appendix 3.1.3.1. These gas relative permeabilities were obtained using a wide range of
experimental methods involving sample preparation and permeability measurement including

oven and relative-humidity oven drying; as-received saturations; water saturation achieved by
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evaporation, centrifuge, porous plate; permeability measured by steady-state and pressure-pulse
decay; permeability representing air permeability and Klinkenberg permeability; cores under

varying net effective stress conditions; and a very wide range of lithofacies (often unspecified).
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Figure 3.1.1 Gas relative permeability versus water saturation from published studies.
Measurement methods and conditions including methods used to achieve saturation, measure gas
relative permeability, and net effective confining stress vary among studies.

In addition to single-point data, complete gas relative permeability curves have been
measured on cores in several studies using the single-phase stationary techniques where water is
stationary and gas-flow measurement is performed at a low flow rate that does not change the
water saturation. Figure 3.1.2 illustrates compiled curves from studies that reported complete gas
relative permeability curves. As with the single-point data, these curves represent a range of
experimental conditions including core drying, core desaturation method, “reference” state of

absolute permeability, net effective stress, rock lithology, and notably clay type and content.
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Figure 3.1.2 Gas relative permeability curves versus water saturation from published studies.
Measurement methods and conditions including methods used to achieve saturation, measure gas
relative permeability, and net effective confining stress vary among studies.
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Figure 3.1.3 Routine core analysis porosity versus water saturation for the Piceance Basin
MWX-1 through MWX-3 wells. Saturation versus porosity trends exhibit commonly observed

Buckles power-law relationship. General trendlines shown represent Sw = A¢™"! where A = 180,

240, 300, 600. In some basins differences in trendline result from height within hydrocarbon
column, but here differences are interpreted to primarily reflect lithologic differences.
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Figure 3.1.4 Routine core analysis porosity versus water saturation for the Piceance Basin

MWX-2 well. Saturation versus porosity trends exhibit commonly observed Buckles power-law

relationship. Trendlines for depth intervals 7852-7886 shown represent Sw = A¢™"' where A =
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180, 240, and 300, respectively. Differences in trends can be postulated to be due to differences
in grain size and/or clay type/content.
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Figure 3.1.5 Routine core analysis water saturation versus cation exchange capacity for Piceance
Basin MWX-1 and MWX-2 wells showing weak positive correlation.

Subtask 3.2. Compile Representative Lithofacies Core and Logs
from Major Basins

3.2.1 Task Statement

Not less than a total of 300 rock samples shall be obtained from 4-5 wells in each of the
five basins in the project (Washakie, Uinta, Piceance, Upper Greater Green River, and Wind
River). The 4-5 wells in each basin shall be selected to provide a wide geographic distribution
and shall be limited to wells that have adequate wireline log suites and core. Possible industry
sponsors have been identified in each of the basins. For areas that need to be sampled but
industry contribution cannot be obtained, wells shall be selected that have core available in the
USGS core repository in Denver, Colorado, or other public core libraries. Cores and wells shall

be selected that provide a comprehensive range in lithofacies, both reservoir and non-reservoir,
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characteristic of the Mesaverde in the area and basin and that serve both the objectives of the

study and assessment needs of the industry participants.

3.2.2 Methods

A principal goal of this task was to obtain a sample population of Mesaverde cores that
would provide a wide range in the following properties: 1) geographic location by basin, 2) depth,
3) rock lithology, 4) porosity, 5) permeability. To achieve this goal: 1) companies were contacted to
contribute core, and 2) the United States Geological Survey (USGS) Core library in Littleton,
Colorado, database was searched. The drilling schedules of most of the companies did not provide
core to the project until late in the first year of the project. For this reason it was decided to obtain a
complete sampling of each basin from the USGS core library and supplement this with the industry
cores.

Core plugs measuring approximately 2.54-cm (1-inch) in diameter and 1.9-7.6 cm (0.75-3
inches) long were cut from slabbed or full-diameter core using a diamond core drill cooled with tap
water either at the United States Geological Survey (USGS) Core library in Denver, Colorado, or at
service company facilities for industry-contributed core. Subsequent to coring the plugs were
immediately towel dried. For two industry-contribution wells 3.8-cm (1.5-inch) diameter cores were
submitted; 2.54-cm (1-inch) diameter cores were cut from these to accommodate laboratory

equipment sample size constraints.

3.2.3 Results

Table 3.2.1 lists the 44 wells sampled in the six basins, comprising for each basin;
Washakie — 11, Uinta — 8, Piceance — 8, Greater Green River — 7, Wind River — 4, Powder River —
6, Sand Wash — 2. Contributed cores from industry by basin included; Bill Barrett Corp. —
Piceance, BP America Production — Washakie, Exxon-Mobil — Piceance, Kerr-McGee Oil & Gas
Onshore — Uinta, Shell Exploration & Production — Green River, Williams Exploration &
Production — Piceance. Figure 3.2.1 shows the locations of the wells sampled and Figure 3.2.2
shows the distribution of wells by basin. The addition of the Powder River and Sand Wash
basins to the sampling and the geographic distribution of wells within each basin provided a

comprehensive Mesaverde sampling for the size of the sampling program.
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API API API

STATE| COUNTY |WELL BASIN FIELD WELL OPERATOR Twn Rng| |Sec|

CODE| CODE #
49 035(20622| GREEN RIVER WILDCAT 1 OLD ROAD AMERICAN HUNTER EXPL| 27| N| 108(W| 27|
49 013|08024| GREEN RIVER PINEDALE 5 PINEDALE EL PASO NATURAL GAS| 30| N] 108(W| 5
49 035(20088] GREEN RIVER MERNA| A-1 WASP INEXCO OIL COMPANY| 36| N| 112(W] 28|
49 035(06020] GREEN RIVER| BIG PINEY/ B-54 BIG PINEY| BELCO PETROLEUM| 29| N] 113|W| 26|
49 03505742 GREEN RIVER| TIP TOP SHALLOW C-47 TIP TOP SHALLOW BELCO PETROLEUM| 28| N] 113|W| 22
49 035( 06200 GREEN RIVER MASON K-2 MASON BELCO PETROLEUM| 31| N] 113|W| 13|
49 035(24198] GREEN RIVER| PINEDALE Vible 1B-11D SHELL E&P| 31| N| 109(w] 11
05 045 PICEANCE 1 BOOK CLIFFS-DRILL HOLE USGS-CG 7| S| 104(W| 17|
05 103 PICEANCE|LOWER WHITE RIVER] 21011-5 MOON LAKE| WESTERN FUELS ASSOC 2| NJ 101|W 1
05 103| 10391 PICEANCE WILLOW RIDGE EM T63X-2G EXXON-MOBIL 3| S| 97(w| 2
05 045 11402 PICEANCE MAMM CREEK] LAST DANCE 43C-3-792 BILL BARRETT CORP.[ S| 7] 92|W| 3
05 103| 09406 PICEANCE| WHITE RIVER DOME M-30-2-96\W /D-037934 FUEL RESOURCES DEV| 2| N| 96(W] 30
05 045| 06578 PICEANCE GRAND VALLEY MV 24-20 CHEVRON BARRETT ENERGY| 6| S| 96|W| 20
05 045( 06001 PICEANCE RULISON MWX-2 SUPERIOR| CER CORPORATION 6| S| 94(w| 34
05 04510927 PICEANCE PARACHUTE| PUCKETT/TOSCO PA 424-34 WILLIAMS E&P| 6| S| 95\W]| 34
49 005|25627|POWDER RIVER BRIDGE DRAW, 1 BARLOW 21-20 LOUISIANA LAND & EXP| 48| N| 75/W] 20|
49 009 21513|POWDER RIVER MIKES DRAW 2 FRED STATE DAVIS OIL COMPANY| 35| N| 70(wW] 36|
49 009| 06335|POWDER RIVER| FLAT TOP 2 SHAWNEE BELCO PETROLEUM| 33| N] 69(W| 2
49 009| 05481|POWDER RIVER FLAT TOP 3 SHAWNEE| BELCO PETROLEUM| 33| N| 69|W| 23|
05 081(06718 SAND WASH WEST CRAIG 1-691-0513 COCKRELLOIL CORP| 6| N] 91(W| 5
05 081|06724 SAND WASH CRAIG DOME 1-791-2613 COCKRELLOIL CORP| 7| N] 91(W| 26|
43 04730584 UINTA NATURAL BUTTES 11-17F RIVER BEND UNIT MAPCO INCOPORATED| 10| S| 20| E| 17
43 04730545 UINTA BONANZA 2-7 FLAT MESA FEDERAL ENSERCH EXPLORATION| 10| S| 23|E| 7
43 019 UINTA 3 BOOK CLIFFS| USGS-CG| 17| S| 24| E| 3|
43 04730860 UINTA WILDCAT 3-24 US LAMCO CHAMPLIN PETROLEUM| 13| S| 20| E| 24
43 019 UINTA 4 BOOK CLIFFS USGS-CG| 17| S| 24| E| 31
43 047)| 30584 UINTA AGENCY DRAW 4-5 US LAMCO ENSERCH EXPLORATION| 13| S| 20| E| 5
43 047| 36565 UINTA NATURAL BUTTES NBU 1022-1A| KERR-MCGEE OIL&GAS ONSHORE| 10| S| 22(E] 1
46 04736401 UINTA NATURAL BUTTES NBU 920-360| KERR-MCGEE OIL&GAS ONSHORE| 9| S| 22| E| 36
49 037(21075 WASHAKIE WILD ROSE 1 AMOCO PRODUCTION| 17| N| 94|w] 5]
49 03705405 WASHAKIE CHIMNEY ROCK 1 CHIMNEY ROCK| MOUNTAIN FUEL SUPPLY| 18| N| 102(W] 12
49 03721053 WASHAKIE FIVE MILE GULCH 3 UNIT AMOCO PRODUCTION| 21 N| 93|W] 35
49 03723956 WASHAKIE SIBERIA RIDGE 5-2 SIBERIA RIDGE UNIT AMOCO PRODUCTION| 21| N| 94|wW] 5
49 03705683 WASHAKIE PATRICK DRAW 65-1-7 ARCH UNIT FOREST OIL CORP| 19| NI 99|w| 1
49 037)| 05577 WASHAKIE ARCH| ARCH UNIT UPRR #102-7-10 ANADARKO E&P CO.LP| 19 N| 98|W| 7
49 03705349 WASHAKIE B-2A SPIDER CREEK| HUMBLE OIL & REF| 18| N| 110(W] 27|
49 007(21170 WASHAKIE SAVERY C-11 /IFEE FUEL RESOURCES DEV| 12| N| 90(w] 11
49 03722304 WASHAKIE DRIPPING ROCK DRIPPING ROCK #3 CELSIUS| 14| N| 94|W| 8
49 03722355 WASHAKIE DRIPPING ROCK DRIPPING ROCK #5 CELSIUS| 14| N| 94|W] 19
49 03799999 WASHAKIE WILD ROSE| BP AMERICA PRODUCTION, INC.| 18| N| 94(w| 33|
49 013|20836 WIND RIVER MADDEN 1-27 LOOKOUT MONSANTO OIL| 39 N| 91|W] 27
49 013|20786 WIND RIVER LYSITE 1-9LYSITE MICH WISC PIPELINE| 38| N| 91|w] 9|
49 013] 20966 WIND RIVER MADDEN 2-1 CHEVRON MONSANTO OIL| 38 N| 91|W 1
49 013| 20724 WIND RIVER| 31-22 TRIBAL PHILLIPS BROWN TOMINC| 4| N] 3|E|] 31

Table 3.2.1 List of wells sampled.

DE-FC26-05NT42660 Final Scientific/Technical Report 33



I

\%

o
S Wl

D3

L

[ oo

=
34

|

:nll
108,

-

Bark

{_|Clebr Creek

R

LY

™~

o 30N

- |

.'_{I'\Jy \s

®

o

\A L s
VMV YUILI
Sweetwajer

Mt

Rio

Vin

6 O s s

r "

Ll

¥ s .}

I |

2 [}‘

[

N 1]

P

’M\
1

[ 3

I

-

h
\—-...t
b

il

Tpow

S

Uinla

SN

s

—

1

Figure 3.2.1 Location of wells sampled in study.

inta

rarjd

.

11

|

P
Enery

|5e

DE-FC26-05NT42660 Final Scientific/Technical Report




w0 10 B Industry-contribution
(<)) B USGS Core Library
S 8
©
L 0
Q
-g 4
=
=’ .
0 T
c @ - o o) o =
— - kv v —~ o
89 e T 0 = £ €9 =z
6§  Zx - s G858 5
3) a © s L= 2
o = = =
Basin

Figure 3.2.2 Number of wells sampled by basin and source.

A total of 2216 core plugs were obtained representing 1182 original plugs (A), 776 paired
plugs (B), and 258 additional pair plugs (C). This sampling represents approximately four times
more original plugs that the 300 core plugs proposed and six times as many paired plugs
(n=150). The decision to devote the greater effort in sampling was based on the observed
variation in rock lithfacies encountered in the wells during the sampling process. To
appropriately represent the lithofacies observed in core, a greater number of samples was
considered necessary. Intervals sampled in wells represent the range of lithofacies and porosity
exhibited by the Mesaverde in each well. Figure 3.2.3 shows the number of core plugs, original

and duplicate, for each basin.
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Figure 3.2.3 Number of core plugs (original and duplicate) by basin.

Core samples range in depth from 124 to 16,723 ft (Fig. 3.2.4). The distribution for the sample
depths reflects the approximate complete range in depth of the Mesaverde for the basins studied.
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Figure 3.2.4 Distribution of core sample depths by basin.

Figure 3.2.5 illustrates that nearly the complete range in porosity exhibited by Mesaverde
sandstones is present in all basins. Samples with higher porosity (¢>12%) were not sampled in
the Wind River Basin or ¢>16% in the Powder River Basin. Based on examination of wireline

logs, this absence in the core samples reflects sampling and not absence of this range in porosity

within the basins.
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Figure 3.2.5 Routine helium porosity distribution by basin.

Subtask 3.3. Acquire logs from sample wells and digitize

3.3.1 Task Statement

A complete suite of available wireline logs shall be obtained for each of the wells from
which core is obtained in Subtask 3.2. Only wells where an adequate suite of wireline logs is
available shall be selected for sampling. For wells where logs are not available digitally, paper

copies shall be digitized by a commercial service company.

3.3.2 Methods

Although attempts were made to select wells for which both core and a modern suite of
wireline logs were available, wireline logs were not available for many of the wells for which it
was important to sample for core. For industry-contributed wells, wireline logs were provided in
Log ASCII Standard (LAS) format. For several of the USGS core wells LAS files were obtained
from the Wyoming Oil & Gas Conservation Commission. Where digital LAS files were not

available, paper copies were obtained and the log traces digitized.
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3.3.3 Results

Wells shown in Table 3.3.1 were utilized for routine and advanced log analysis in Task 6. LAS

files for these wells are available at http://www.kgs.ku.edu/mesaverde/reports.html.

BASIN FIELD WELL OPERATOR Twn Rng| |[Sec
GREEN RIVER WILDCAT 1 OLD ROAD AMERICAN HUNTER EXPL| 27| N] 108|wW| 27
GREEN RIVER MERNA A-1 WASP INEXCO OIL COMPANY| 36| N| 112|W| 28
GREEN RIVER PINEDALE Vible 1B-11D SHELL E&P| 31| N| 109|W| 11

PICEANCE WILLOW RIDGE EM T63X-2G EXXON-MOBIL| 3| S| 97|w| 2
PICEANCE MAMM CREEK LAST DANCE 43C-3-792 BILL BARRETT CORP.| S| 7 92|w| 3
PICEANCE GRAND VALLEY MV 24-20 CHEVRON BARRETT ENERGY| 6] S| 96{W]| 20
PICEANCE RULISON MWX-2 SUPERIOR CER CORPORATION 6] S| 94|w]| 34
PICEANCE PARACHUTE| PUCKETT/TOSCO PA 424-34 WILLIAMS E&P 6] S| 95|w]| 34
POWDER RIVER BRIDGE DRAW 1 BARLOW 21-20 LOUISIANA LAND & EXP| 48| N| 75(w| 20
SAND WASH CRAIG DOME 1-791-2613 COCKRELL OIL CORP 7] NI 91|W| 26
UINTA NATURAL BUTTES 11-17F RIVER BEND UNIT MAPCO INCOPORATED| 10| S| 20| E| 17
UINTA BONANZA 2-7 FLAT MESA FEDERAL ENSERCH EXPLORATION| 10 S| 23|E| 7
UINTA NATURAL BUTTES NBU 1022-1A| KERR-MCGEE OIL&GAS ONSHORE| 10 S| 22| E| 1
UINTA NATURAL BUTTES NBU 920-360( KERR-MCGEE OIL&GAS ONSHORE 9] S| 22|E| 36

WASHAKIE FIVE MILE GULCH 3 UNIT AMOCO PRODUCTION| 21| N 93|W| 35

WASHAKIE SIBERIA RIDGE 5-2 SIBERIA RIDGE UNIT AMOCO PRODUCTION]| 21| N| 94|w| 5

WASHAKIE SAVERY C-11 /FEE FUEL RESOURCES DEV| 12| N| 90(w| 11

WASHAKIE DRIPPING ROCK DRIPPING ROCK #3 CELSIUS| 14| N[ 94]w| 8

WASHAKIE DRIPPING ROCK DRIPPING ROCK #5 CELSIUS| 14| N[ 94]w| 19

WASHAKIE WILD ROSE 1 AMOCO PRODUCTION| 17| N| 94|w| 5

WIND RIVER MADDEN 1-27 LOOKOUT MONSANTO OIL] 39| NJ 91|w| 27

Table 3.3.1 List of wells for which LAS files were obtained or created and are used for routine
and advanced log analysis.
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Task 4. Measure Rock Properties

Subtask 4.1. Measure Basic Properties (K, ¢, Grain Density) and
Select Advanced Population

4.1.1 Task Statement

Objectives of this task are to perform routine core analysis on not less than a total of 300
core samples. Data to be obtained include whole-core porosity, permeability and grain density
where previously measured and publicly available, routine helium porosity, routine air and in situ
Klinkenberg permeability, and grain density. These measurements are intended to provide a basis

for selecting the representative 150 samples for more advanced testing.

4.1.2 Methods

4.1.2.1 Sample Preparation

Core plugs measuring approximately 2.54 cm (1 inch) in diameter and 1.9-7.6 cm (0.75-3
inches) long were cut from slabbed or full-diameter core using a diamond core drill cooled with tap
water either at the United States Geological Survey (USGS) Core library in Denver, Colorado, or at
service company facilities, for industry-contributed core. Subsequent to coring the plugs were
immediately towel dried. For two industry-contribution wells, 3.8-cm (1.5-inch) diameter cores were
submitted. 2.54-cm (1-inch) diameter cores were cut from these to accommodate laboratory
equipment sample size constraints. Core plug ends were trimmed to make right cylinders using tap
water as coolant at the Kansas Geological Survey. The core plug ends were subsequently used for
geologic analysis, including rock thin sections. The first core samples obtained, from the Amoco
Five Mile Gulch Unit 3 and Hunter Old Road #1 wells, were vacuum/pressure saturated with a
toluene/methyl alcohol azeotrope, and then soxhlet extracted with toluene/methyl alcohol to remove
any remnant oil and salts. They were dried in an oven at 60 °C to a constant weight within +
0.003g. Subsequent to these two wells, cores from the remaining wells were vacuum saturated with
methyl alcohol, maintained in the methyl alcohol bath for not less than 3 days, air dried for
approximately 3 days, immersed again in methyl alcohol to rinse off any salts precipitated from

surface evaporation, and then dried in a convection oven at 60 °C to a constant weight within 0.003
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g. Cores were generally left in the oven for 3 to 6 days. This sample preparation procedure allowed
the processing of many hundreds of core plugs.

Both low-humidity and humidity-oven drying at a relative humidity of 45% have been used
for low-permeability sandstones. Experimental methodology in low-permeability sandstone core
preparation is complicated by uncertainties in microscopic properties including principally water
distribution, clay mineral hydration state, and salt distribution. Studies by Soeder (1988) and
Morrow et al. (1991) concluded that preserved core provide more accurate effective gas permeability
values. However, although porosity and saturation differences were not reported, saturation
differences between the dry and hydrated can be estimated to be Sw=10+5%. For these saturation
differences the observed decrease in hydrated sample gas permeability of 57-96% of dry
permeability is consistent with relative permeability decreases observed in Figures 3.1.1 and 3.1.2.
That is, the observed lower permeability for hydrated samples can be interpreted to have been the
result of relative permeability effects and not drying.

Morrow et al. (1991) further hypothesized that the original salt content of the brine that
originally occupied the pore space remained in the pores because the present lower water saturation
was achieved by evaporation. Though possible, this hypothesis was not tested. To resaturate the
cores Morrow et al. used freshwater and, it can be interpreted, implicitly hypothesized that 1) the
remnant salt was uniformly distributed in the pore space, 2) remnant salt would dissolve in the
injected freshwater in the pore and would result in a uniform brine concentration that was
compatible with the clays, 3) during the process of cutting the core plug with fresh tap water no
significant flushing occurred to remove the dried salts, 4) the freshwater did not damage any clays
prior to dissolving the remnant salt, 5) confining stress hysteresis effects were negligible as required
by comparison of stressed preserved core effective gas permeabilities to subsequently dried and
stressed dried core effective gas permeabilities.

In the Morrow et al. study, comparison of the relative role of confining pressure and
preservation versus drying (their Figure 7) shows that differences of +1,000 psi confining pressure
result in a greater difference in effective gas permeability than differences resulting from
preservation state for all saturation levels (Sw = 0%—60%). This strong influence of stress sensitivity
implies that error associated stress sensitivity hysteresis has to be removed for quantitative analysis
of the relative influence of preservation. Further, it is recognized that core containing swelling clays

is sensitive to freshwater. If the remnant dry salts are either 1) no longer at the correct salinity, or
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2) not uniformly distributed on a volumetric basis throughout the pore space such that imbibing
freshwater would mix to form a brine of the correct salinity in equilibrium with the pore-lining or
pore-bridging expansive clay, then imbibition of freshwater is likely to cause clay swelling and
permeability decrease, consistent with the decrease observed by Morrow et al. (1991) but attributed
to clay state resulting from preservation versus drying.

Soeder (1986) presents differences in preserved state and dry permeabilities but does not
report porosity and saturations to provide a basis for quantitatively estimating possible relative
permeability influence. Soeder (1986) also presents Scanning Electron Microscope images of dry
and preserved pores noting damage in the dried samples. It is important to note that all SEM images
shown were of dried samples because the SEM images presented were not obtained in an
environmental SEM (commonly used for biologic SEM imaging). In fact, nearly all SEM images of
tight gas sandstone clays presented in publications are from dried samples that are conventionally
gold coated. The preservation of delicate clay structure in all these images can be interpreted to
indicate that moderate drying does not damage clays.

The above discussion does not reject the hypothesis that gas permeabilities are most
accurately measured on preserved core. To the contrary, it can be reasonably argued that the closer
to native-state conditions a core remains, the more accurate the properties measured can remain.
However, the above discussion illustrates that a given experimental procedure does not always
guarantee that the microscopic properties of the core have been perfectly preserved nor that any
change in environmental conditions results in “significant” and unacceptable change to key
properties. It is also clear that gas permeabilities measured on core are always influenced by a wide
range of environmental variables to which the core has been subjected and is subjected to for a
given measurement, including principally 1) stress history, 2) draining and imbibing fluid
composition and history, 3) testing history, and 4) pore-lining or pore-bridging mineral (e.g., clay)
composition. Beyond these considerations there are considerations concerning the nature of the
property for which data are needed. Preserved core may provide more accurate effective gas
permeabilities but not absolute permeability, and if helium porosity is measured on the cores in this
state the measured grain density and total porosity values are affected. The extent to which these are
affected can only be quantitatively determined by subsequently drying the core and retesting.

Further, accurate mercury-intrusion capillary-pressure analysis requires a clean dry surface for the
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general mercury-mercury vapor interfacial tension and contact angle to apply. Therefore this
measurement requires a dried core and initial pore volume measured at dry conditions.

The primary purpose of this research is to provide a database of basic properties and to use
the observed values to select samples for mercury intrusion capillary pressure analysis, and
electrical properties analysis and critical-gas permeability measurement on resaturated cores. Given;
1) the unpreserved state of 38 of the 44 cores, 2) the need for accurate total porosity, 3) the large
population of cores, 4) the need for cores that do not contain significant content of remnant salt, and
5) the need for clean dry cores for MICP, it was decided to clean and dry the cores, recognizing that

some modification to gas permeability might result.

4.1.2.2 Routine Helium Porosity and Grain Density

Routine helium porosities were determined using a Boyle's Law technique. Dry sample
weights were measured to +0.001 g and bulk volume was determined by Archimedes’s Principle
method by immersion in mercury and by caliper to an accuracy of +0.02 cc. Ambient helium
porosity was measured to an accuracy and precision of better than + 0.1 porosity percent. Grain
density was calculated from the helium-measured grain volume and dry weight to an accuracy and

precision of better than +0.01 g/cc.

4.1.2.3 Routine Air and In Situ Klinkenberg Permeability

To measure routine air permeability each core was placed in a biaxial Hassler-type core
holder and subjected to a hydrostatic confining stress of 4.14 MPa (600 psi). Permeability was
measured from steady-state nitrogen-gas flow measured at a constant upstream pressure of 20
psi to 400 psi, depending on the core permeability, with the downstream pressure at atmospheric
pressure. Gas flow rate was measured using a high- or ultra-low flow range electronic mass flow
meter for gas flow rates down to 0.05 scc/min and a bubble tube with a stop watch for flow rates
less than 0.05 scc/min.

It is well recognized that it is necessary to restore low-permeability core samples to in
situ stress conditions to obtain permeability values that are representative of the reservoir
(Vairogs et al., 1971; Thomas and Ward, 1972; Byrnes et al., 1979; Jones and Owens, 1980;
Walls et al., 1982; Sampath and Keighin, 1981; Ostensen, 1983; Wei et al., 1986; Luffel et al.,
1991; Byrnes, 1997; Byrnes and Castle, 2000; Byrnes, 2005). To achieve uniformly constant
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approximate in situ conditions, subsequent to the routine air permeability measurement, the
hydrostatic confining pressure was increased to 27.6 MPa (4,000 psi) greater than the mean pore
pressure in the core. In sit u Klinkenberg permeability was determined by measurement of
permeability to nitrogen at two pore pressures and extrapolation of the k vs. 1/P trend to infinite
pore pressure to obtain the Klinkenberg permeability at the intercept. The Klinkenberg gas
permeability, which is equivalent to single-phase inert liquid or high-pressure gas absolute
permeability, increases with decreasing pore size. Equilibrium times ranged from 2 to 30 minutes

with decreasing permeability.

4.1.3 Results

Table 4.1.1 summarizes all routine helium porosity, grain density, routine air permeability, in
situ Klinkenberg permeability, and sample lithologic digital description data for all core plugs in
the project.
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Table 4.1.1

Summary of Porosity, Permeability, and Grain Density
ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

Analysis of Ci

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : ' ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Eormations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | gioc mD mD. psia

5020 | Greon River | 4003520088 ATWASP TNEXCO OTL COMPANY WY [ 36N [ T12W| 28 [NWNESW| 104471] C o 262 000427 0.000767| _ 311|13276]  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3en [112w| 28 104411 A 16| 263 000234 0000061  363|13216|  MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 104411| B 16| 262 000226| 0000123  240|13216|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 104505| B 18| 263 000629  0000219]  486|14276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 104505| A 17l 263 000172| 0000014  353|14276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 104505| C 17| 263 0000362 0000001  2018|14276|  MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 10455.1 B 2.2 2.62] 0.0102 0.000010] 73713217 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10455.1 c 1.9 2.61 0.00541 0.000131 23813217 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10455.1 A 2.2 2.63] 0.00539 0.000176 28313217 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10458.8| [} 3.8 2.63] 0.00601 0.000019| 384| 13256 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10458.8| A 3.7] 2.64] 0.00513] 0.000354 169| 13256 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10458.8| B 3.5] 2.62] 0.00286 0.000169| 289| 13256 MVRD
B029 | Green River |4903520088 A-1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 104620| B 35 264 000489  0000291|  260|15286|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10462.0 A 3.5 2.64] 0.00334| 0.000223 47115286 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10462.0 (93 3.1 2.63] 0.00239 0.000118] 242(15286 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10481.9 (o3 1.9| 2.62] 0.00761 0.000021 407)| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10481.9] B 1.8 2.62] 0.00484 0.000290 109| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10481.9] A 21 2.62] 0.00356 0.000045) 867| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10493.2] [} 1.0] 2.63] 0.0131 0.000033| 189| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10493.2] A 1.1 2.63] 0.00272| 0.000022] 690| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10493.2] B 0.8 2.63] 0.00152| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10500.8 c 1.1 2.63] 0.00846| 0.000013| 732| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10500.8 B 1.2] 2.63] 0.00791 0.000059 340| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10500.8 A 1.6 2.64] 0.00160} 0.000039 535| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10504.5| A 0.9] 2.65 0.00932] 0.000026 379| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10504.5| B 0.9] 2.65 0.00470 0.000131 226| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10504.5| c 0.9] 2.66) 13266 MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105148 C 19| 261 154 00ea2|  476|13216| mVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105148 A 10| 259 0243 0000558  179|13216|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105148| B 46| 260 00336| 0000155  150[13216|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105299| B 24| 260 00193 0000020  385[13206|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105299 C 23 260 00034a] 0000101  369|13296|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105299 A 23 259 000315|  0000048|  1240|13296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105372 A 35 265 00118  000019|  195[13256|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105372 B 33 264 000540{ 0000337  271|13256|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105372 C 34 263 000330| 0000287  121|13256|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105405 C 17| 262 000375| 0000120  211|13285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105405| B 16| 262 000241| 0000054  391|13285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105405| A 17| 263 0000712  o0oco00s|  455[13285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105445 B 10| 267 0.00258| 0000112 206|16285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105445 A 10| 266 000181| 0000057  251|16285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105445 C 06| 266 0000826| 0.000008|  426|16286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105479 C 09| 265 000209 0000242 210|15285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105479 A 12| 265|  0000684| 0000014|  464|15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105479 B 08| 265 o0ooo628| o0.000024f  287|15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105575 C 11| 263 000473 0000132 214|13216|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 105575 A 0 263 000399 0000185  214|13216|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 105575| B 08 263 000353 0000083  247|13216|  MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10565.3] A 1.3] 2.60 0.0112 0.000020 29313216 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 10565.3] B 1.1 2.60 0.00366| 0.000063| 454]13216 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10565.3] [0} 0.9] 2.60 0.00303| 0.000047| 343/ 13216 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10573.1 B 3.1 2.66) 0.00350 0.000201 152| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 10573.1 (o} 3.0] 2.66) 0.00307| 0.000160) 312| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 10573.1 A 3.3 2.67 0.00289| 0.000155) 465| 13266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11332.9] c 3.6 2.64] 0.0491 0.000832] 151| 16286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11332.9] A 3.5 2.64] 0.0300 0.000728| 136| 16286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11332.9] B 7.6 2.75] 0.0298] 0.000609 216| 16286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11338.2] B 3.7] 2.64] 0.0309] 0.000484 135| 16276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11338.2] A 3.5 2.64] 0.00436| 0.000402] 350| 16276 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11338.2 (o3 3.6 2.66 0.00256| 0.000398| 178| 16276 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113749 A 09| 265 000353 0000098|  276|14296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113749| C 09| 265 000322| 0000083  226|14296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113749| B 05| 264 000112| 0000018  552|14296| MVRD
B029 | Green River |4903520088 A-1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113883| C 14l 262 000035 0000222  276|12217|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113883 B 17| 262 000632|  0000096|  489|12217|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113883 A 11| 261 0.00a60| 0000101  743|12217|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113055 B 07| 263 000483 0000105  342|13267|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113055 C 08| 264 000446| 0000093  350|13267|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 113055 A 17| 266| 0000492 o0oo0001|  1737[13267|  mvRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114193| B 08| 260 216 00389|  43511200|  mvRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114193 A 06| 261 118 00156|  715|11200|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 114336| C 08 264 000340 0000107  262|12297|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114336| B 06| 264 000113 0000009  1774|12297|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114336 A 04| 264  0000806| o0.000004f  728|12207|  mVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114373| C 12| 258 000882| 000128  160|14296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114373 A 09| 257 000315 0000050  402|14296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114373| B 05| 257 000238| 0000039  431|14296|  MVRD
B029 | Green River [4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114437| B 27| 264 0.00526 15276  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114437 ¢ 31 266 0.00495 15276  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114437 A 28 264 000352| 0000322  160|15276|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11443.8 B 6.6 2.75] 0.0251 0.00177| 30.8| 15276 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11443.8 A 3.1 2.64] 0.0236 0.000681 45.5| 15276 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11443.8] (o} 2.8 2.64] 0.00248| 0.000352] 50.8| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11447.8 (o} 3.1 2.60 0.132 0.00228| 57.8| 19276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 11447 8] A 4.8 2.61 0.0143 0.00163} 135( 19276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 11447 8 B 1.6 2.56 0.0107 0.000594 202| 19276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11448.9] B 1.4] 2.63] 0.00469| 0.000111 368| 19276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 11448.9] (o} 1.6 2.64] 0.00460 0.000097| 415| 19276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11448.9] A 1.4] 2.63] 0.00341 0.000054 1085)| 19276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11450.2] B 4.7] 2.63] 0.107] 0.00684 47.0]| 15226 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11450.2] c 4.5] 2.64] 0.0437] 0.00205 50.3]| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11450.2] A 4.9 2.64] 0.00572| 0.000854 280| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 114578 (o3 5.5 2.64] 0.131 0.0116 17.0[ 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11457.8 B 5.2 2.64] 0.0769] 0.00596 34.41 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11457.8 A 4.4 2.63] 0.0643] 0.00271 90.3| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11457.9 B 5.1 2.64] 0.0543] 0.00218| 51.5| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11457.9 (o3 5.0] 2.64] 0.0246] 0.00519) 99.3| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11457.9] A 5.5 2.66 0.00271 0.000110] 147| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11459.1 (o3 5.6 2.63] 0.0435 0.00128| 78.4| 15296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11459.1 A 5.4] 2.64] 0.0106 0.000827] 105| 15296 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 11a591| B 000092| 0000933  835|15296| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114592 A 45| 264 00637 000184  675|1520| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114592 C 52| 263 00603  000369|  528|15206|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114592 B 54 264 00239  000549|  343[15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114605 A 44| 264 0.900 0132|  302|15286| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114605| C 41| 263 00742 000325  57.7|15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114605| B 51 265 00544 000177  104|15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114606| B 44| 264 0.384 00255 37.1|15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114606| A 43 264 0.300 00155|  8358|15286|  MVRD
B029 | Green River [4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114606| C 47| 265 0.1aa| 000744 78015285 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114613 A 35 264 00105  0000218|  368|1529| MVRD
B029_| Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w] 28 114613) B 36| 265 0.00629 15296 MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density
ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

Analysis of Ci

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : ' ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Eormations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeal ty b
it |amc| % | gioc mD mD. psia

5020 | Groon River | 4003520088 ATWASP TNEXCO OTL COMPANY WY [ 36N [ T12W| 28 [NWNESW| 174673] C 3] 266]  O00004Z8|  0.000256| 15315206 — WVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 114715| A 30| 259 49.1 155 214[13206| MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114715| C 07| 259 00285  000170|  147[1320| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114715| B 10| 259 00103| 0000026  438|13206|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 114745| C 28 264 00375|  0oo1as|  438[13276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 114745 A 32| 264 00353 000341  133|13276|  MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11474.5] B 2.6 2.63] 0.0144] 0.000407| 242| 13276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11477.8 B 1.0] 2.66) 0.00382| 0.000239 22415276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11477.8 [} 1.3] 2.66) 0.00365| 0.000121 337| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11477.8 A 1.2] 2.66) 0.00233] 0.000078| 370| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11478.1 B 0.4] 2.61 0.00554 0.000105 377| 13296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11478.1 A 1.3] 2.63] 0.00293 0.000037| 675| 13296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11478.1 c 1.4] 2.66) 13296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11487.5] B 1.2] 2.63] 0.00459 0.000074 485| 12296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11487.5] A 1.2] 2.62] 0.00152| 0.000010] 1211) 12296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11487.5| c 0.8 2.61 0.00116| 0.000015 1520| 12296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11488.8 A 1.0| 2.62] 0.00407| 0.000071 496| 12296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11488.8 B 0.9] 2.62] 0.00396 0.000052] 54012296 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114888 C 09| 260 000209| 0000018  262|12296|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11495.5 (o3 0.9 2.64] 0.00377| 0.000107 357(15276 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114955| A 07| 263 000175|  0000023|  409|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 114955| B 10| 2ea|  ooooees| 0000013  443|15276|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115040 B 35 264 00207 0000416|  190|16296|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115040 A 30 262 00120  0000194|  207|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115040 A2 33 263 000607| 0000340  281|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115040| B2 32| 263 000542|  0000330|  187|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115040 C 30 263 000250| 0000235  906|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15040| C2 34 263 000240( 0000105  350|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15041| A 34 263 000425{ 0000226  247|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115041| B 30 262 000422| 0000519  636|16296| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115041 C 33 263 000230| 0000152 619|16296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 115053 A 26 26 000400  0000152[  842[15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15053 C 30| 265 000289| 0000207  140|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3en [112w| 28 115053| B 29 265 000275|  0000098|  521|15276|  MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15151 C 08 264 000412| 0000101  255/14296|  MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15151| B4 05| 264 000408| 0000173  250|14296|  MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 15151 A 06| 264 0000492 14296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115225| B 03 263 0.00466| 0000114  620|13266|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11522.5 A 0.9 2.65| 0.00199| 0.000039 66613266 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11522.5 c 0.7] 2.64] 0.000618| 0.000008] 78513266 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11530.7| B 0.5] 2.64] 0.00423] 0.000077 1169| 12296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11530.7| A 0.6 2.64] 0.00201 0.000023| 488| 12296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 11530.7| [0} 0.7] 2.65 0.00191 0.000003| 1210) 12296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.0| B 1.5 2.64] 0.00631 0.000137] 236| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.0| c 0.8 2.64] 0.00115 0.000021 493| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.0| A 1.9 2.65 0.000901 0.000008| 583| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.1 B 1.6 2.65 0.00227| 0.000014 545| 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.1 c 1.4] 2.64] 0.00151 0.000024 513 14296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.1 A 1.4] 2.64] 0.00148| 0.000002] 921| 14296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.2] B 1.5] 2.64] 0.00603 0.000119| 420] 14296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.2] (o3 1.3] 2.64] 0.00432 0.000121 261| 14296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11534.2] A 1.7] 2.64] 0.00263 0.000043| 741/ 14296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11535.0| (o3 5.0] 2.75] 0.00403 14266 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11535.0| B 1.1 2.64] 0.00147| 0.000010] 368| 14266 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11535.0 A 1.2 2.64] 0.000779] 0.000037| 183| 14266 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11539.0 A 3.1 2.64] 0.00828| 0.000108| 126| 14286 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115390 B 26 263 000137|  0000029|  335|14286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115390 C 33 265 0000171 283[14286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115409| B 23 263 000674] 0000226  253|13266|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115409| C 23 263 0.00608| 0000118  306|13266|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115409| A 21 262 000269  0000064|  296|13266|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115439 A 20| 265 000284 0000102  670|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 115439| B To| 265 000154 0000032  500|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 15439 C 14| 264  ooo04e1| 0000032  231|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115458 A 15| 267 000157| 0000071  287|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115458| C 13 270 000104 0000028  261|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 115458| B 12| 268|  0000524| 0000002  2753|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNEsw| 115480| A 51 264 004200 000112  362|13246| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 115480| C 58 263 00347|  o0ooto0|  570[13246| MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3en [112w| 28 [NwNesw| 115480| B 62| 266 00311  000117]  208|13246| MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11550.0 (o3 5.1 2.63] 0.0347 0.000851 161| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11550.0 B 5.5] 2.64] 0.0306] 0.00106 142| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11550.0 A 5.3] 2.63 0.0301 0.000756 74.4|1 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11550.2 A 5.1 2.64] 0.0465| 0.000389 170| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11550.2 B 5.4] 2.63] 0.0409 0.000369 102| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11550.2 c 5.3] 2.64] 0.0179 0.000563 43.2| 15226 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 NWNESW| 11551.9 B 4.1 2.62] 0.0489 0.00154 69.3| 13246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11551.9 c 4.4] 2.63] 0.0379 0.000545| 181| 13246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11551.9 A 3.8 2.62] 0.00308| 0.000313 219( 13246 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11552.1 B 2.2] 2.65 0.00425 0.000172] 474] 13246 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11552.1 A 2.3 2.64] 0.00248| 0.000123| 236| 13246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11552.1 (o3 1.7] 2.64] 0.00108| 0.000077| 191| 13246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11552.3] (o3 4.2] 2.63] 0.0411 0.000280 203| 15276 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11552.3] A 3.9 2.64] 0.0324] 0.000659 125 15276 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11552.3] B 4.2] 2.63] 0.0171 0.000383| 172| 15276 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11554.9] (o3 4.3 2.64] 0.0325] 0.000749| 53.4| 15246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11554.9] A 4.5] 2.65 0.00516 0.000313| 113| 15246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11554.9] B 4.3 2.64] 0.00379 15246 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11557.1 B 2.5] 2.65 0.00477| 0.000220 484] 15296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11557.1 (o3 2.7] 2.65 0.00206| 0.000052] 312| 15296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11557.1 A 2.8 2.65 0.00173] 0.000120] 478] 15296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11557.2] (o3 2.7] 2.65 0.0150 0.000172] 187 15296 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15572 A 28 265 000646| 0000097  219|15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115572 B 28 265 0.00480| 0000330  163|15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115581 B To| 267 000189| 0000083  274|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115581 A 18] 266 000156| 0000086  191|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115581 C 14| 266 000120[ 0000100  254|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115747| B 10| 263 000593  0000071|  499|13285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15747 ¢ 10| 263 0.00467| 0000085  307|13285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 15747 A 1| 262 000291| 0000060  228|13286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115782 A 12| 264 000276| 0000042  758|13266|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 115782 B 09| 264 000165| 0000025  435/13266|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11578.2 c 0.2] 2.64] 0.000682] 0.000002 1450| 13266 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11584.0 (o3 1.8 2.64] 0.00377| 0.000120] 405| 14297 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11584.0 B 1.7| 2.63 0.00346 0.000111 311[14297 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11584.0 A 2.2] 2.64] 0.00231 0.000071 329(14297 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11587.2 B 4.2] 2.63] 0.0412 0.000394 192| 13267 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11587.2 A 3.5 2.63] 0.0324 0.000902 45.7| 13267 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11587.2 Cc 4.4] 2.64] 0.0282 0.000432 101| 13267 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11592.7 A 4.6 2.62] 0.00552] 0.000233| 448)| 13257 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11592.7 C 5.4] 2.65] 0.00512] 0.000157 834(13257 MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 3en [112w] 28 15927 B 45 262 000393 0000227 114|13257]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density
ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

Analysis of Ci

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : ' ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Eormations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeal ty b
it |amc| % | gioc mD mD. psia)

5020 | Greon River | 4003520088 ATWASP TNEXCO OTL COMPANY WY [ 36N [ T12W| 28 [NWNESW| T7605.1] A 30 264 0.00285|  0.000739] _ 683| 15206]  MVRD
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 3en [112w| 28 116051| B 32| 265 000255 0000228  247|15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116051| C 29| 264 000169 0000138  368|15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 116001| A 59 264 00007| 000772  594|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 116002 C 60| 263 0113 000663  37.8|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 116002 B 58 263 00931 000833  87.9|15276] MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 NWNESW| 11609.2| A 5.2 2.63] 0.0760 0.00475 72.2| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 NWNESW| 11615.1 A 4.6 2.63] 0.0508 0.00192] 63.5| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 NWNESW| 11615.1 B 5.0] 2.64] 0.0398| 0.00169 70.6| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11615.1 [} 4.9 2.63] 0.0355] 0.000971 99.9| 15276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11621.5] B 1.2] 2.62] 0.0105] 0.000016 514| 12286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11621.5] c 1.4] 2.63] 0.00393 0.000113| 207| 12286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11621.5] A 1.8 2.63] 0.00331 0.000072] 294| 12286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11626.5| c 0.8 2.64] 0.00483| 0.000078| 477| 13286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11626.5| B 0.3 2.63] 0.00355 0.000093| 275| 13286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11626.5| A 0.4] 2.63] 0.00195 0.000062] 250| 13286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11660.0| c 1.6 2.63] 0.00443 0.000104 164( 12216 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11660.0 A 1.2 261 0.00288| 0.000045) 555(12216 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11660.0 B 0.9 261 0.00147] 0.000006} 637[12216 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116880 C 25| 265 00201 0000269  350[15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116880 A 26| 265 000461| 0000285  199|15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116880 B 28 265 000343 0000017  417|15296|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116951 A 37| 263 0.00378 15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116951 C 38 263 000317| 0000202  174|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 116951| B 36 263 000228] 0000207  153|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117000 C 25 262 000427| 0000237  234|13285|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117000 A 28 262 000339| 0000142  239|13286|  MVRD
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117000 B 24 262 000288| 0000117  260|13286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117055 A 32| 264 00350 0000520  107|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117055 C 368 264 00332| 0000551 149|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 117055 B 36 264 00195  0000s68|  109|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 17067 A 10| 263 00329 0000524  154|16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 17067 C 51 263 00250 0000690  155|16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 117068| B 39 264 00344|  0o000810|  554|16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117068 A 33 264 00330 0000572  142|16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117068| C 37| 264 00226  0000374|  116|16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3en [112w| 28 [NwNesw| 117069| B 39 263 004ss| 000103  911|16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 117069 C 40| 264 00372|  oootto|  757[16276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117069 A 38 264 00339 0000405  207|16276|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11716.1 c 3.4] 2.63 0.0495 0.000460 200( 16276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11716.1 B 4.1 2.65 0.0376] 0.000431 288| 16276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11716.1 A 3.8 2.65 0.0270] 0.000562] 155( 16276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W 28 11717.9] [0} 3.0] 2.62] 0.00500 0.000112] 435| 13286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11717.9] A 3.3 2.63] 0.00386 0.000129| 440| 13286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11717.9] B 3.0] 2.62] 0.00364 0.000233| 238| 13286 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11721.9] [} 4.6 2.64] 0.0337 0.000874 104 16296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11721.9] A 4.3 2.64] 0.0219] 0.000320] 132| 16296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11721.9] B 4.5] 2.64] 0.00469| 0.000176 343| 16296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11722.0| c 4.4 2.64] 0.0375] 0.000503| 222| 16296 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11722.0| B 4.3 2.65 0.0288] 0.000757| 64.2| 16296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11722.0| A 4.3 2.64] 0.0206] 0.000447| 236| 16296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11724.2] A 3.7] 2.64] 0.0227] 0.000863| 52.8| 16296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11724.2] B 4.1 2.64] 0.00466 0.000545) 126 16296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11724.3] A 3.5] 2.64] 0.00647| 0.000841 42.8| 16296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11724.3 B 4.1 2.63] 0.00505 0.000585 82.8)| 16296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112w 28 11727.5 A 2.6 2.65] 0.00300 0.000295| 111/ 19296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11727.5 B 2.3] 2.64] 0.00203| 0.000154 38519296 MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117280 B To| 264 0.00261 18296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117286 A 13| 26s5| 0000710 00c0004|  643|18206|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 17372| 8 38 263 000563 0000259  185|15266|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 17372 A 20| 264 000517| 0000270  283|15266|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 [NwNesw| 117300| A 45 264 00535 000158|  827[15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117390| B 48 264 00501  0000922|  144[15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117420| B 59 264 00224  0o000482|  147|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117420 A 52| 262 000392| 0000475  259|15276|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117461| A 23 262 000227| 0000049  232|12217|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117466| B 20| 262 000397| 0000055  444|12217|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w| 28 117583| B 44 263 0.410 00336  408|15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 17583 A 47| 265 00192  0000470|  120[15286|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117584| B 50 264 0.147 00118|  1858[15206|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117584| A 48 263 000725{ 000110  395|15296|  MVRD
B029 | Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N [112w| 28 117588 A 000266| 0000088  212|15296|  MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11758.8 B 1.3 2.67| 0.00155 0.000015 655( 15296 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11763.8 A 3.0 2.65] 0.00376| 0.000058| 373(15286 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11763.8 B 3.0 2.66 0.00211 0.000053 261(15286 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11763.9 B 2.8| 2.67| 0.00326| 0.000164 142| 15286 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11763.9 A 2.8| 2.66 0.000688 0.000018] 981(15286 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11780.0 B 21 2.59] 0.00670] 0.000247| 259(13217 MVRD
B029 Green River |4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 11780.0| A 1.3] 2.57 0.00474 0.000073| 417|13217 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 13672.5] (o} 2.6 2.66) 0.00255 0.000065) 220| 14276 MVRD
B029 Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY [ 36N | 112W 28 13672.5] B 2.8 2.66) 0.00204 0.000035 705| 14276 MVRD
B029_| Green River |4903520088 A1 WASP INEXCO OIL COMPANY wy | 3eN [112w] 28 136725 A 28] 266 0.00181] 0000113 60914276 _ MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 ESENE | 3396.2] B 18.5] 2.66| 25.3] 18.0] 6.8 15287 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3396.2] A 18.4 2.66 22.5] 15.9] 5.8 15287 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3403.9| A 16.7] 2.64] 4.87] 1.20] 20.3| 13256 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3403.9| B 16.0] 2.63] 341 1.90] 19.1| 13256 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3413.5] B 6.3 2.59] 0.0461 0.00161 77.5| 11249 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3413.5] A 71 2.62] 11249 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3419.9| B 11.5] 2.62] 0.273] 0.0663| 62.1| 13277 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3419.9| A 11.8 2.57] 0.197] 0.0802] 43.2113277 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3431.9| B 17.5 2.64] 25.2] 15.7] 8.7[ 15585 MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsENE| 3a3t9| A 170|264 235 17 53[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEseNE| 3a338| A 174 265 321 227 55[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsenE| 3a338| B 177 266 306 2.1 12[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEseNE| 3a339| B 175 265 3256 25.1 30[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsENE| 3a339| A 172 265 325 2.5 32|15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsENE| 3as18| B 180 265 309 123 242[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsENE| 3as18| A 173 264 531 0289  111[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | SEsENE| 34615 B 187 265 500 281 112[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | SESENE| 34615 A 182 263 44.1 171 35|15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | seseNE| 3as16| B 187 265 475 295 8.1[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | SESENE| 3a616| A 183 264 411 305 35|15585|  MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 34616 A 18.3] 2.64] 411 27.5| 6.2| 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY' BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3461.7 A 17.9| 2.65| 38.5| 2.42| 8.7| 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY' BELCO PETROLEUM WY [ 29N | 113W 26 SESENE 34619 A 18.1 2.65| 41.4] 27.9| 6.9 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY' BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3461.9] B 18.5] 2.65| 39.7| 29.7| 4.0[ 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY' BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 346201 A 18.8| 2.65| 43.7] 26.8 9.3| 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3462.0] B 18.8| 2.65| 41.9| 27.7) 7.5/ 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 34718 A 17.9| 2.63| 38.2f 26.1 6.5| 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY' BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3471.8] B 18.1 2.65| 34.6| 241 5.4/ 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY' BELCO PETROLEUM WY [ 29N [ 113w 26 SESENE 34778 A 16.6| 2.66 15.3| 10.6] 8.3| 15585 MVRD
E712_| Green River | 4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 2on | 113w| 26 | sesenE| 34778 B 159 266 147 10.1 7.0|15585]  MVRD

DE-FC26-05NT42660 Final Scientific/Technical Report

47



Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker
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in situ S
usGs . : ' ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ | 1 o | Eormations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | gloc mD. mD. psia)

772 | Greon River | 4003506020] 554 BIG PINEY BELCO PETROLEUN WY [ 2N [ T13W| 26 | SESENE| 34779] A 50| 265 75 577 6515585 WIVRD
E712 | Green River |4903506020|  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEseNE| 3as08| A 88 268 00613 000580  111|13265|  MVRD
E712 | Green River |4903506020|  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsene| 3as0s8| B 89 269 00594  000579|  995[13265|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsENE| 3as79| B 161 263 9.34] 635|  42|16577| MVRD
E712 | Green River |4903506020|  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | SESENE| 3a879| A 158 264 339 163  156|16577|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEseNE| 3as01| B 165 266 102 6.49 6.4[15585|  MVRD
E712 | Green River [4903506020  B-54 BIG PINEY BELCO PETROLEUM wy | 29N [113w| 26 | sEsENE| 3as91| A 165 266 9.45 6.42 9.3|15585|  MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3489.3| B 16.5 2.66) 9.13] 5.02| 12.6 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3489.3 A 16.2)] 2.66) 8.20] 5.33 10.3| 15585 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3497.9] A 18.4 2.65] 18.5] 13.9] 4.3| 15587 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3497.9] B 18.9] 2.67 18.1 13.9] 4.3| 15587 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3498.1 B 18.9] 2.67] 18.3] 11.8 8.2[ 15587 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3498.1 A 18.5 2.66) 14.8 10.3] 5.6( 15587 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3503.7] B 8.8 2.66 0.0207 0.000792] 130[ 12219 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3503.7] A 7.8 2.63] 0.0201 0.000893| 86.8| 12219 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3503.8] B 8.4 2.65] 0.160] 0.0532] 37.5| 12219 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3503.8] A 8.4 2.66) 0.0178| 0.000753| 108| 12219 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113W 26 SESENE | 3508.2] A 7.9 2.67] 0.111 0.00371 95.2| 12245 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3511.8] B 13.5] 2.68] 2.32] 0.777] 40.9| 15575 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3511.8] A 13.1 2.68] 1.22] 0.706 20.5| 15575 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3514.2| A 15.7] 2.69| 8.23 5.19| 13.5( 15575 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3514.2| B 15.5] 2.69| 7.86] 5.05 8.4( 15575 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3515.8] A 11.6] 2.70] 0.150] 0.0205) 89.5| 15275 MVRD
E712 Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3515.8] B 12.0] 2.7 0.142 0.0199) 106| 15275 MVRD
E712 Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N | 113w 26 SESENE 3519.3] B 16.1 2.70] 8.42| 6.02f 13.2( 13235 MVRD
E712 Green River [ 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY [ 29N [ 113w 26 SESENE 3519.3] A 16.3] 2.70] 8.29 6.81 7.3] 13235 MVRD
T804 | Green River | 4903520622 TOLD ROAD AMERICAN FUNTER EXPL | WY | 27N [ 108W| 27 | SENWSE| 778928 B 70271 00230 000431[ 50.8[T3255|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |sEnwse| 118028 A 70| 272 00158| 000283 80713255  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwse| 118041| & 61| 270 000634 0000648  187|15265|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |sEnwsE| 118041| A 63 270 000581 0000611  158|15265|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |sENwsE| 118042 A 79| 268 00251 000364|  143|15265|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |sENwsE| 118042 B 81 268 0o0t6af 000231  148|15265|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwse| 118973 A 52| 272 00107|  0000995|  164|12245|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |senwse| 118973| & 48 272 000722| 0000493  223|12245|  LNCE
E894 | Green River | 4903520622 10LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwse| 119152 & g4 267 00137| 000372 52615295  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |senwse| 119152 A 92| 270 00135| 000256  219|15295|  LNCE
E894 | Green River | 4903520622 1.0LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwse| 119218 A 50 267 000607|  0000271|  188|12218|  LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11921.8] B 5.0 2.67| 0.00345 0.000232 11012218 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11923.3] A 4.1 2.58| 0.0415] 0.00644 151/ 13218 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11923.3] B 3.8 2.58| 0.00768| 0.000189 409( 13218, LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE | 11927.7| A 11.5] 2.66 0.0352] 0.00749 43.0| 15586 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11927.7| B 11.4] 2.66 0.0271 0.00441 23415586 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11927.8] A 11.3] 2.66 0.0406 0.00925 19.1( 15586 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11927.8] B 11.5] 2.66 0.0328] 0.00686 92.1| 15586 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE | 11935.2] A 10.7] 2.67| 0.0160] 0.00296 32.2| 15586 LNCE
E894 Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11935.2] B 10.5] 2.67| 0.0147] 0.00148 133| 15586 LNCE
E894 Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE | 11936.3| B 10.3] 2.66] 0.0175 0.00287] 122| 15576 LNCE
E894 Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11936.3 A 9.8 2.66] 0.0157 0.00238 148| 15576 LNCE
E894 Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11956.1 B 9.1 2.70] 0.0758| 0.0193] 58.9| 15586 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11956.1 A 8.5] 2.69 0.0356 0.00792)] 75.2| 15586 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11966.7| A 5.9 2.74] 0.00534 0.000266 278| 12215 LNCE
E894 Green River | 4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11966.7] B 5.4] 2.73 0.00408] 0.000209| 191[ 12215 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11971.9] B 8.9 2mn 0.0370 0.00812) 110/ 15595 LNCE
E894 Green River | 4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11971.9] A 8.3 27 0.0150 0.00270] 109| 15595 LNCE
E894 Green River | 4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11980.8| B 7.5] 27 14285 LNCE
E894 Green River | 4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11980.9] B 7.5] 2m 0.00797| 0.00142)] 64.5| 14285 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11980.9] A 7.5] 2.70] 0.00654 0.00171 126 14285 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11981.9] A 8.3 2.69 0.0125] 0.00232] 112| 15295 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11981.9] B 8.4] 2.70] 0.0119| 0.00255 107| 15295 LNCE
E894 Green River |4903520622 1 0LD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 11986.9] A 8.2 2.70] 0.0162] 0.00240] 137( 13275 LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |senwse| 119869 B 70| 270 0011s| 000132 185|13275|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwse| 119011| & 87| 27 00523| 000925  112|15285|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwse| 119911| A 85| 27 00221| 000496 63715285  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |senwse| 119082 & 68 272 000471|  0000526|  184|15285  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | Wy | 27N [108w| 27 |sEnwsE| 119082 A 68| 271 000326{ 0000319  326|15285|  LNCE
E894 | Green River |4903520622 10LD ROAD AMERICAN HUNTER EXPL | wy | 27N [108w| 27 |senwsE| 120019| & 68| 270 00151 000114|  190|15285  LNCE
E894 Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL WY [ 27N | 108W 27 SENWSE| 12001.9] A 7.2 2.71 0.0130 0.00144] 153| 15285 LNCE
R780 | Green River | 4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY T 28N [T3W| 22 | SWRE | 26996] A A 26| 707 299 4.1[75506]  MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2699.6| B 21.2f 2.66 38.1 27.6| 4.3[ 15596 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2699.7[ A 21.7| 2.66 46.7| 33.8 4.2( 15596 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2699.7| B 21.7| 2.66 42.2] 29.0f 5.2| 15596 MVRD
R780 Green River [4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2699.8 B 211 2.66 37.6 28.2) 3.4| 15596 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 26998 A 21.3 2.66 34.9| 26.4f 4.3[ 15596 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 27171 A 20.0f 2.67| 17.3] 11.3] 9.3| 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 27171 B 19.9| 2.67| 16.3| 11.5] 5.0/ 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 271173 A 20.4f 2.67| 20.2f 12.9 10.6| 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2717 3 B 19.9) 2.66 18.4] 11.7] 7.6/ 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2729.7| B 19.4] 2.67| 13.1 9.24f 6.0| 15575 MVRD
R780 Green River [4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 27297 A 19.4] 2.67] 11.4] 5.52| 22.1|1 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 27298 A 19.5] 2.67| 10.7] 7.34) 8.4| 15575 MVRD
R780 Green River | 4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2729.8 B 19.4] 2.67] 8.51 8.02| 6.9[ 15575 MVRD
R780 Green River | 4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2729.9 B 19.2] 2.66) 11.5 7.96) 6.7[ 15575 MVRD
R780 Green River | 4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 27299 A 18.7] 2.64 11.2)] 6.14 21.5| 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 27547 A 21.3| 2.62) 3.67| 1.90] 16.5| 16575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2754.7] B 20.7| 2.62) 3.26) 1.29] 37.2| 16575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2754.8 B 21.0| 2.62) 4.90] 3.08| 4.8| 16575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 27548 A 22.0| 2.65] 4.63 2.43| 16.2| 16575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2754.9 B 20.3| 2.62 2.55] 1.46 3.7[ 16575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 27549 A 20.6| 2.62) 2.18 1.15] 25.1|1 16575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 27599 A 9.1 2.68] 0.0126 0.000708| 120| 15275 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2759.9 B 7.2 2.66] 0.00692 0.000614] 106 15275 MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27716| B 23 263 274 18.5 53]15505|  MVRD
R780 | Green River |4903505742 C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27716 A 24 264 175 122 52|15505|  MVRD
R780 | Green River |4903505742 C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne [ 27717 A 224 265 435 304 50[15505|  MVRD
R780 | Green River |4903505742 C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27717] B 214l 264 1.99) 0498|  18.4[15505|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27833 B 21| 264 313 240 28[15505|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27833 A 23 264 289 233 27|15595|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27834| A 219 269 296 217|  43[1s505|  MvRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 27834| B 23 265 26.0 215 39[15505|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N |113w| 22 | swne | 28007 A 99| 263 9.65 7143 58[15575]  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 28007 B 156 267 142 0810|  217[15575|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 28008 B 197 265 818 417l t61|1s575|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | Swne | 28008 A 199 265 774 4240 16.1|15575]  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 28117] B 200 269 409 204 117|15575|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne [ 28117 A 191 263 4.50) 308|  10[15575]  MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 28118 A 18.9| 2.63| 3.81 251 11.1| 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2811.8 B 19.7] 2.66 3.01 1.88| 13.1| 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 28177 A 20.1 2.69 2.90| 2.12] 8.9/ 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2817.7] B 19.8] 2.69 2.46 2.07| 8.2| 15575 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 2817.8 B 19.6] 2.69| 2.80 1.19 42.4| 15575 MVRD
R780 Green River [4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113w 22 SWNE 28178 A 20.1 2.69| 261 1.61 18.7| 15575 MVRD
R780_| Green River | 4903505742 C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [ 113w| 22 | Swne [ 28297 A 122 269 0.0405 00i31]  130[15285]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal
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Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ S
usGs . : ' ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ | 1 o | Eormations
ship Section | Depth | Letter | Porosity| Density | Permeability [ G:
Number y constant | Code
it |amc| % | gloc mD. pola
R780 | Groen River | 4903505742] C-47 TIP TOP SHALLOW BELCO PETROLEUN WY [ 28N [T13W| 22 | SWNE | 26207] B 54 268 0.0760] X T23| 15285 MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | Swne | 28208 A 86| 270 0.0105] 11115285|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 2s208| B 61 269 0.00433 169|15285|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 28209| A 66| 267 000551 0. 185(15285|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 2s209| B 53 270 000550| 0000478  201|15285|  MVRD
R780 | Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne | 28318| B 209 268 538 318|  152|15285) MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2831.8 A 23.6| 2.68 4.68] 2.73| 20.3]| 15285 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2831.9 B 20.4f 2.68] 3.93| 3.22| 6.8 15285 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2831.9 A 19.2] 2.67 2.80] 1.86) 12.1] 15285 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2845.5 B 22.0| 2.67 12.6] 6.34 18.2| 15577 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 28455 A 22.6| 2.67] 11.8] 8.69 6.2[ 15577 MVRD
R780 Green River |4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY [ 28N | 113W 22 SWNE 2850.9 A 211 2.69] 8.50] 451 18.1| 15287 MVRD
R780_| Green River | 4903505742 C.47 TIP TOP SHALLOW BELCO PETROLEUM wy | 28N [113w| 22 | swne [ 28509] B 210 269 6.91 493 8515287| _ MVRD
S873 Green River | 4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 6988.1 A 10.0] 2.69| 0.142| 0.0526 190 15275 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 6989.8 A 10.7] 2.69 0.288 0.138] 55.2| 15275 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 6989.9 A 10.4] 2.69 0.156 0.0823] 44.5| 15275 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 7703.7 A 11.9] 2.69 0.393 0.228] 22.6| 16295 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 7703.7] A2 11.5] 2.68 0.0210 0.0127] 102| 16295 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 7703.7] A1 11.4] 2.67 0.0207 0.0115] 82.0| 16295 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 7703.8 A 12.1 2.69 0.433 0.239 25.41 16295 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 9370.1 A 2.9 2.67] 0.00164| 0.000063| 352(13216 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 9370.2 A 2.6 2.66) 0.00388| 0.000143} 273(13216 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 9379.0 A 2.7] 2.70] 0.000942| 0.000008 2575(13215 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 9393.3 A 3.4] 2.70] 0.000745) 0.000024 426| 12235 MVRD
S873 Green River |4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 9393.5 A 2.7] 2.68 0.00177| 0.000054 383[13265 MVRD
873 | Green River | 4903506200 K-2 MASON BELCO PETROLEUM wy | 3N [113w| 13 | Sese | eso72| A 82| 267 000594 0000450  200|15286|  MVRD
873 | Green River | 4903506200 K-2 MASON BELCO PETROLEUM wy | 31N [113w| 13 | SEse | eas72| a1 83| 267] o0ooo462l  o0.0000a1|  763[15286|  MVRD
S873 | Green River | 4903506200 K-2 MASON BELCO PETROLEUM wy | 31N [113w| 13 | SEse | sas72| a2 82| 2671 0000413 o000064|  462|15286| mVRD
S873 Green River | 4903506200 K-2 MASON BELCO PETROLEUM WY [ 31N | 113W 13 SESE 9397.3 A 8.4 2.67 0.00476| 0.000358| 223| 15286 MVRD
SHV | Groen River 4903523799 VIBLE TD-11D SHELL E3P WY 3TN [100W| 1 | SENE [ 725057 27269 000101 0.000770] 197[13287|  MVRD
SHV | Green River |4903523799 VIBLE 1D-11D SHELL E8P wy | 31N [100w| 11 | Sene |[12s071 51 268 000244 0000627  150|15287|  MVRD
SHV | Green River |4903523799 VIBLE 1D-11D SHELL E8P wy | 31N [100w| 11 | SeNE 125087, 30| 267 000132| 0000219  190|15275|  MVRD
SHV | Green River |4903523799 VIBLE 1D-11D SHELL E8P wy | 31N [100w| 11 | SeEnE [12s101 73| 260 0.0694 00250]  105|16277|  MVRD
SHV Green River |4903523799 VIBLE 1D-11D SHELL E&P WY [ 31N | 109W 1" SENE 12513.0 7.4] 2.65| 0148 0.00665 150| 15277 MVRD
SHV Green River |4903523799 VIBLE 1D-11D SHELL E&P WY [ 31N | 109W 1" SENE 12518.5 5.9 2.65] 0.00649 0.00172] 189| 15217 MVRD
SHV Green River |4903523799 VIBLE 1D-11D SHELL E&P WY [ 31N | 109W 1" SENE 12520.3 4.3] 2.67] 0.00277| 0.000212 553(16275 MVRD
SHV Green River |4903523799 VIBLE 1D-11D SHELL E&P WY [ 31N | 109W 1" SENE 12520.9 3.4] 2.67] 0.00389 0.000188| 167| 14265 MVRD
SHV Green River |4903523799 VIBLE 1D-11D SHELL E&P WY [ 31N | 109W 1" SENE 12529.0 1.4f 2.67] 0.000416| 0.000025 372(13266 MVRD
SHV | Green River | 4903523799 VIBLE 1D-11D SHELL E8P wy | 31N [100w| 11 | sSene 12837, 13| 267] 0000478  0000037|  213|13265| mvRD
T195 Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12158.5 A 11.0] 2.65 0.0325| 0.0167] 97.2|113276 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12158.5 B 10.6| 2.66 0.0255 0.0127] 89.7| 13276 MVRD
T195 Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS WY | 30N | 108W 5 CSE 12159.5] B 8.9 2.66) 0.0251 0.0130] 75.7| 16295 MVRD
T195 Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS WY | 30N | 108W 5 CSE 12159.5] A 9.3 2.66) 0.000295] 0.000003| 898| 16295 MVRD
T195 Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12159.6| A 9.0] 2.66) 0.0226] 0.0111 65.4]| 16295 MVRD
T195 Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12159.6| B 9.0] 2.66) 0.0222] 0.0112] 60.9| 16295 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12160.5| B 9.5 2.66) 0.0148] 0.00492 106| 15265 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12160.5| A 10.2)] 2.66) 0.0144] 0.00505 197| 15265 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12160.6| A 9.7] 2.66) 0.0104] 0.00487] 69.3]| 15265 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12161.5] B 6.5 2.65 0.00546 0.000361 792| 16275 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12161.5] A 6.5 2.66) 0.00338| 0.000417| 189| 16275 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N | 108W 5 CSE 12161.6] B 5.1 2.65 0.00449 0.000493| 146 16275 MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY | 30N | 108W 5 CSE 12161.6] A 5.4] 2.66) 0.00352 0.000582] 184 16275 MVRD
T195 | Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS wy | aon [108w| 5 | CsE [121620| B 66| 266 000518| 0000785  219|16275|  MVRD
T195 | Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS wy | 3on [108w| 5 | CsE [121620] A 72| 267 000430| 0000796  151|16275|  MVRD
T195 | Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS wy | aon [108w| 5 | CsE [121626| B 69 266 000497| 0000922  133|15275|  MVRD
T195 Green River |4903508024 5 PINEDALE EL PASO NATURAL GAS WY [ 30N [ 108W 5 C SE 12162.6 A 6.6 2.66) 0.00479| 0.000545 427)| 15275 MVRD
T304 | Green River |4903705349| B-2A SPIDER CREEK FOMBLE OTL & REF WY T8N [ TIOW| 27 | NESW | 90229 A T2 263 764 02| 42[16295|  WMVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 18N [110w| 27 | Nesw | ocoses| A 115 264 189 108|  102[1629| MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | Nesw [ soatq| A 116 264 460 182  250[1629| MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [110w| 27 | Nesw | cos30| A 152 261 317 206|  22|175%| MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | Nesw [ so721| A 123 264 116 6.74 50[17276|  MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | Nesw [ co722| A 124 264 1038 589  93|17276|  MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | NEsw [ oos10| A 114 263 3.80 1771 11a[17276|  MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | NEsw [ ocosso| A 66| 263 0.177 00188  616(13286|  MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | Nesw [ ot039| A 100 263 1.45 0s64]  16:3|13276|  MVRD
T204 | Green River |4903705349| ~B-2A SPIDER CREEK HUMBLE OIL & REF wy | 1en [11ow| 27 | Nesw [ ot070| A 108 263 3.97 190|  125[17576| MVRD
T204 Green River | 4903705349 B-2A SPIDER CREEK HUMBLE OIL & REF WY [ 18N | 110W 27 NESW 9116.9 A 2.3 2.64] 0.00246| 0.000138| 97.1] 13219 MVRD
B43C | Piceance [0504511402| TAST DANCE 43C-3-79 BILL BARRETT CORP. TO 75 92w |3 | NeSE | 35448 C 05264 0.798] 039219616277 [RLNS/WWFRK]
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3544.8 B 11.3] 2.65 0.725 0.407] 11.7| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3544.8 A 11.1 2.65 0.621 0.395 7.8/ 16277 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3544.9 B 11.4] 2.65 0.872 0.429 22.9| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3544.9 (o} 10.8| 2.64] 0.851 0.447] 17.0| 16277 | RLNS/WMFRK]
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3544.9 A 11.2 2.64] 0.814 0.470 16.3| 16277 | RLNS/WMFRK]
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3555.4 B 11.4] 2.63 2.05] 1.06] 20.6| 16297 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3555.4 (o} 12.0| 2.65 2.05] 1.46) 6.6 16297 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3555.4 A 11.8] 2.64] 2.04] 1.20 10.0[ 16297 | RLNS/WMFRK]
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3559.9 A 6.2 2.65 0.0131 0.00173] 120| 13229 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3559.9 B 5.5 2.65 0.00756 0.000896 146 13229 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3562.6 A 6.1 2.65 0.00888| 0.00155 213| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3566.4 B 2.9 2.66) 0.00342 0.000080 34813267 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92W 3 NESE 3566.4 A 2.4 2.66 0.00159| 0.000018] 446| 13267 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92W 3 NESE 3573.2 B 4.7] 2.67] 0.00313| 0.000082 492| 13297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92W 3 NESE 3573.2 C 4.2 2.66] 0.00275 0.000095| 411) 13297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92W 3 NESE 3573.2 A 4.3 2.66 0.00271 0.000111 323(13297| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92W 3 NESE 3573.3 C 4.4 2.66 0.00295 0.000083} 249| 13297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92W 3 NESE 3573.3 A 5.0] 2.67] 0.00241 0.000119 30813297 | RLNS/WMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw | 3 | Nese | as733| B 18 266 000148| 0000092  290|13297| RLNSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw | 3 | Nese | asr7e| c 20| 269 000240  0000088| 152 13297| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | as7e| B 21| 268 000228|  0000059| 275 13297| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw | 3 | Nese | asr7e| A 1| 269 000223 0000062 419 13297| RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | assts| A 36| 263 147 0030af  33.0[13217|RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | aseer| A 27| 261 015a] 000232 106 12247| RINSWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | asee7| C 29| 263 00758|  000241|  154|12247|RINSIWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | 35867 B 31 264 00228) 000105  83.3|12247|RINSIWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | ase11| B 000218]  0000049] 232 13267| RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |9aw | 3 | Nese | 35915 B 29| 267 000313 0000131|  270|13267| RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | 35915 A 24| 266 000202  0.000045| 467 13267| RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | 35936 A 33 263 00115 0000342  410|13267|RINSIWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |92w | 3 | Nese | 35936 B 33| 263 000586| 0000262  477|13267| RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw | 3 | Nese | 35936 C 34| 263 000480  0.000174|  290|13267| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | 35938 A 31| 262 0.155|  000577|  37913267| RLNSWMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3593.8 B 2.9 2.60 0.0154 0.00122] 166| 13267 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3598.1 A 2.0] 2.66 0.00443| 0.000064 404| 12215 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3598.1 B 2.5] 2,67 0.00340 0.000038] 893(12215| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3970.0 A 1.1 2,67 0.00344| 0.000097 167| 12215 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3970.0 Cc 1.2 2.69] 0.00258| 0.000054 387(12215| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3970.0 B 0.9] 2.69] 0.00224| 0.000088| 17212215 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3974.4 A 1.9 2.65 0.00445| 0.000085) 187| 13267 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3974.4 Cc 1.9 2.64] 0.00394| 0.000038| 466| 13267 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 3974.4 B 1.8 2.64] 0.00237| 0.000031 429| 13267 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 39924 A 2.8 2.64] 0.00528| 0.000419| 254| 13257 | RLNS/WMFRK|
B43C | Piceance | 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw | 3 | Nese | 39924] c 28] 263 0.00498|  0.000360] 225|13257| RINSWMFRK|
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660
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in situ S
usGs . : ' ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ | 1 o | Eormations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | gloc mD. mD. psia

B43C | Piceance | 0504511402| LAST DANCE 43C-3-702 BILL BARRETT CORP. TO | 75 | 92w | 3 | Nese | 39924 B 73 263 0.00493| 0000387 307|13257| RLNSIWMIFRK]
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | as92s| B 32| 261 0291  000798|  62.3|13257| RLINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | as02s| A 35 260 00170 0000830  139|13257| RNSIWMERK
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | ase2s| C 29 262 00125 0000576  334|13257| RINSIWMERK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | aso7a| A To| 262]  0000979| 0000025  755|13297|RUNSIWMERK
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |92w| 3 | NesE | aoot2| A 38 262 0.00739| 000106 10| 16287| RINSWMFRK
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 4004.2 c 8.8 2.67 16287 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4004.3 B 10.2] 2.63] 0.127] 0.0288| 51.2| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4004.3 A 10.7] 2.63] 0.122 0.0341 42.1] 16287 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4004.3 [} 10.5] 2.63] 0.109] 0.0262] 65.2| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4006.2 A 5.8 2.64] 0.0259] 0.00782 37.8| 16227 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4009.2 A 7.7] 2.54] 0.701 0.346 13.9| 16287 | RLNS/WMFRK]
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4012.2 A 8.7 2.54] 0.474 0.239 30.7| 16227 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4013.2 c 6.7] 2.53] 4.43] 0.220 40.3]| 16297 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4013.3 c 12.7] 2.64] 0.702 0.320 9.6( 16297 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-7 BILL BARRETT CORP. co 78 92w 3 NESE 4013.3 B 12.9] 2.64] 0.491 0.190 19.5| 16297 | RLNS/WMFRK]
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4013.3 A 11.9] 2.62] 0.460 0.163] 15.6( 16297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-7 BILL BARRETT CORP. co 78 92w 3 NESE 4015.2 A 7.8 2.62] 0.0338] 0.00568] 317[16287| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4017.2 A 8.9 2.64] 0.0186] 0.00699 118| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4019.2 A 9.5 2.67 16287  RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4019.3 A 10.0| 2.63] 0.0636] 0.0132] 76.1| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4019.3 B 9.8] 2.64] 0.0574 0.00872] 164| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4019.3 (o3 8.2] 2.64] 0.0267] 0.00506 225(16287| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4021.5 B 4.9 2.66 0.00693| 0.000214 161| 13297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4021.5 (o3 5.2] 2.60 0.00403| 0.000137 282(13297| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-7 BILL BARRETT CORP. co 78 92w 3 NESE 4021.5 A 4.9 2.66 0.00256 0.000120] 418| 13297 | RLNS/WMFRK|
B43C | Piceance |0504511402| LAST DANGE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43563 A 11| 265 0.462 00348 27.8]13227| RINSWMFRK]
B43C | Piceance |0504511402| LAST DANCE 43C-3-7 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43563 B 258 000065 000181|  114|13227| RINSWMFRK
B43C | Piceance | 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43563 C 08| 265 000372|  0000079] 216 13227| RINSWMFRK|
BA3C | Piceance |0504511402| LAST DANCE 43C-3-7 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43586 A 00212 000175 142|13217| RINSIWMERK
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43586 B 16| 264 000417|  0000073| 318 13217| RINSWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s |o2w | 3 | NesE | 43673 A 24| 267 000191 0000516|  77.8|13217| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43720 B 25| 263 00183 0000604  192|14297 | RLNSIWMFRK
B43C | Piceance | 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s |92w| 3 | Nese | 43720 C 30| 264 00116|  0000708|  148|14297 | RLNSIWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | 43720 A 33 264 0.00667|  0000631| 165 14297| RINSWMFRK]
BA3C | Piceance |0504511402| LAST DANCE 43C-3-7 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | 43724 A 21 263 000172|  0000239]  75.2|14297| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43782 A 28 263 000292| 0000387 278 13217| RINSWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-7 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 43826 A 48 263 000827|  0000709]  41.913267| RLINSWMFRK
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4382.6 B 5.1 2.64] 0.00652] 0.000498| 342(13267| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.2 A 9.0] 2.62] 16287 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.4 c 10.9| 2.63] 0.106} 0.0139) 44.0| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.4 A 11.0] 2.63] 0.101 0.0159) 66.9) 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.4 B 10.9| 2.64] 0.0850 0.0135] 47.3| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.6 A 10.4] 2.63] 0.834 0.201 26.0| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.6 (o3 10.9| 2.63] 0.0905 0.0132] 80.6| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4388.6 B 10.5] 2.63] 0.0673] 0.00996 148| 16287 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4392.2 A 6.6 2.63] 0.0355 0.00889 80.8)| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-7! BILL BARRETT CORP. co 78 92w 3 NESE 4393.6 c 8.6 2.63] 0.0357 0.00582 116| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4393.6 B 8.7 2.63] 0.0344] 0.00583} 60.4]| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-7 BILL BARRETT CORP. co 78 92w 3 NESE 4393.6 A 8.7] 2.63] 0.0315] 0.00652 75.6)| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4393.7 B 9.2] 2.63] 0.0667] 0.0112] 73.9| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4393.7 (o3 9.4 2.63] 0.0660 0.00871 76.7| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4393.7 A 9.5 2.63] 0.0631 0.00945 146| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4395.2 A 7.2 2.64] 0.0182 0.00413] 94.2| 17297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4398.4 A 8.5 2.65 0.0330] 0.00698] 110| 16277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4404.2 A 10.4] 2.67 0.0373] 0.00934 90.5| 16297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 4404 .4 A 10.3] 2.64] 0.0782 0.00843] 89.6| 16297 | RLNS/WMFRK|
B43C Piceance 0504511402 BILL BARRETT CORP. co 78 92w 3 NESE 4404 .4 B 9.9 2.63] 0.0780] 0.00585 127| 16297 | RLNS/WMFRK|
B43C Piceance 0504511402 BILL BARRETT CORP. co 78 92w 3 NESE 4406.3 A 8.3 2.69] 0.00750 0.00170 66.7| 15297 | RLNS/WMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | NEsE | ast12| A 55 266 000334 0000427 245 16287| RINSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | NEsE | asta| A 65 268 000204 0000204|  290| 13287| RLNSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s | 92w | 3 | NEsE | astes| A 131|264 0.0443) 0.0139|  37.0[16207| RINSWMFRK]
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s | 92w | 3 | NEsE | aste5| B 129 263 16297| RINSWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s | 92w | 3 | NesE | aste6| B 134 264 0.0685] 0.0138|  98.5[16207| RINSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s | 92w | 3 | NEsE | aste6| A 136 264 0.0632 00176|  227|16207| RINSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 48538 A 25| 267 000376|  0000245| 272 13267| RINSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | asse2| A 29 266 000775|  0000639]  181|13297| RINSWMFRK|
B43C | Piceance | 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | asse2| c 368 267 0.00668|  0.000605| 197 13297| RINSWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | asse2| B 30| 267 000534 0000429] 452 13297| RINSWMFRK
B43C | Piceance | 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | 53298 B 24| 266 000310 0000132 372 13266| RINSWMFRK
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5329.8 A 2.8 2.67] 0.00232] 0.000088| 723(13266| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5713.1 (o3 6.8 2.70] 0.0114 0.00108| 541(15287| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5715.3 (o3 71 2.67] 0.0159 0.00276 123| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5715.3 A 71 2.67] 0.0150 0.00270 79.4)| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5715.3 B 7.3] 2.68 0.0140 0.00231 169| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5715.4 A 7.7] 2.67] 0.0184 0.00319 102| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 922w 3 NESE 5715.4 (o3 7.8 2.67] 0.0170 0.00340] 24.9| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5715.4 B 7.6 271 0.0169 0.00334] 53.5| 15297 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.1 (o3 6.2] 2.68 0.00622] 0.000834 355(15277| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.3 (o3 6.6 2.67] 0.0142 0.00182] 95.1)| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.3 A 6.4] 2.67| 0.0128] 0.00189 95.6| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.3 B 0.0116] 0.00165 151| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.4 B 7.0] 2.64] 0.0103] 0.00140 130/ 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.4 (o3 6.9 2.68 0.00959 0.000935 98.8| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5720.4 A 6.3 2.67 0.00894 0.00124 151| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5723.3 (o3 4.7] 2.68 0.00471 0.000573| 128| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 5726.1 (o3 4.8 2.65 0.00561 0.000668| 28415287 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 57271 (o3 5.9 2.65 0.0167] 0.00246 117| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 57271 A 6.2 2.66) 0.0154] 0.00182 240(15277| RLNS/WMFRK|
B43C Piceance 0504511402 BILL BARRETT CORP. co 78 92w 3 NESE 57271 B 6.1 2.66) 0.0153] 0.00255 75.8)| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 BILL BARRETT CORP. co 78 92w 3 NESE 5727.2 A 5.5 2.66) 0.00900 0.00104 135| 15277 | RLNS/WMFRK|
B43C Piceance 0504511402 BILL BARRETT CORP. co 78 92w 3 NESE 5727.2 B 5.5 2.66) 0.00884 0.00120 128| 15277 | RLNS/WMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | s7272| ¢ 52| 266 000821 0000743  240|15277| RLNSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | s7301| ¢ 54 268 0.00408| 0000635 201 15397| RLNSWMFRK|
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | s7304 A 79 267 00154 000218|  223|15397| RLNSIWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | s7304| C 768 267 00146 000151  246|15397 | RINSIWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | s7304| B 79 267 00125 000201 103|15397| RLNSIWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | s7344| C 65 267 000524]  000118| 173 15387| RINSWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | s7a7a| ¢ 60| 268 000810( 000178  10713317| RINSWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | s7a7a| C 63 267 00143 000143 251|13317| RINSIWMFRK
B43C | Piceance | 0504511402 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | s7a7a| A 69 265 00124 000157  238|13317| RINSIWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | s7373| B 66| 267 000099 000123  159)13317| RINSWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | sra01| c 44| 268 000265 0000492 186 13317| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w| 3 | NesE | 57430 A 67| 267 00101 0000731 141|13397 | RINSIWMERK
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5743.0 (93 5.8 2.67| 0.00738| 0.000523 196| 13397 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5743.0 B 6.6 2.68 0.00651 0.000591 201[13397| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5743.6 (o3 4.9 2.68 0.00296| 0.000585| 176| 13287 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5747.3 (o3 5.0 2.67] 0.00381 0.000610 223(15287| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5750.6 (o3 71 2.73] 0.00471 0.000746 182| 15397 | RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5753.5 (o3 4.4] 2.65] 0.00359 0.000671 215[15387| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co 78 92w 3 NESE 5755.6 B 6.1 2.67| 0.0104 0.000736 557(15277| RLNS/WMFRK|
B43C | Piceance | 0504511402| LAST DANCE 43C-3.792 BILL BARRETT CORP. co| 7s |o2w | 3 | Nese | s7s56| C 61| 267 0.00890| 000130 146| 15277| RINSWMFRK]
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ S
usGs . : . i Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug |Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™" |t o | Formations
ship Section | Depth | Letter | Porosity| Density| Permeability Gas
Number _ . |constant | Code
Permeal ty b
it |amc| % | glec mD. mD. psia)
B43C | Piceance | 0504511402| LAST DANCE 43C3-702 BILL BARRETT CORP. TO| 75 | 92w | 3 | NESE | 57550 A 58 267 000820 000705 175|15277| RLNSIWMIFRK]
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | s7573| B 51 267 000749 0.000866| 134 15277| RINSWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | s7573| c 53 268 000724 0000573| 218 15277| RINSWMFRK]
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | s7573| A 52| 268 000580  0.000560| 178 15277| RLINSWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | sis577| C 50 272 000209 0000287 219]15277| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s |o2w| 3 | Nese | s7e05 C 36| 264 000579 000113| 143 13228| RINSWMFRK
BA3C | Piceance |0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | evaz2| c 41 264 15387| RINSWMFRK]
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6042.4 B 6.1 2.66) 0.0106] 0.000677| 403| 15387 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6042.4 [0} 5.8 2.66) 0.00991 0.00129 93.9] 15387 | RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6042.4 A 5.4 2.65 0.00945 0.000854 279| 15387 | RLNS/WMFRK]
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6053.1 [0} 6.1 2.72] 0.00403| 0.000540) 428| 13287 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6056.0 c 7.0] 2.69] 0.00826| 0.000945) 178| 13287 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6058.5 B 6.1 2.68 0.0172 0.00238] 142| 13287 [ RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6058.5 c 6.9 2.69] 0.0157] 0.00207 156 13287 [ RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 7S 92w 3 NESE 6058.5 A 6.2 2.70] 0.0149] 0.00243] 81.3] 13287 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-7 BILL BARRETT CORP. co 78 92w 3 NESE 6058.6 A 4.9 2.70] 2.53] 0.109 22.9] 13287 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6058.6 B 5.1 2.69] 0.0411 0.00333] 131| 13287 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C-3-7! BILL BARRETT CORP. co 78 92w 3 NESE 6058.6 c 6.0 2.69] 0.0139] 0.00176} 132| 13287 RLNS/WMFRK|
B43C Piceance 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6060.7 c 6.3 2.75] 0.00733| 0.00235 205| 13218| RLNS/WMFRK]
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6291.9 A 1.0] 2.75] 0.000756] 0.000024 600( 13256 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6297.6 A 0.5] 2.69] 0.00110 0.000017] 299(12219| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6299.4 A 0.4] 2.64] 0.00169 0.000034 943(11289| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6305.5 A 0.5] 2.66 0.00148| 0.000449| 238[12219| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6305.9 A 0.4] 2.70] 0.000406] 0.000010] 775[12219| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6309.1 A 0.8 2.63] 0.00132] 0.000037| 261[11219| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6314.8 A 0.4] 2.70] 0.000261 0.000012 350 12289| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6327.8 B 0.5] 271 0.00434 0.000094 214[11229| RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6327.8 A 0.6] 2.70] 0.00287 0.000044 475| 11229 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C- BILL BARRETT CORP. co 78 92w 3 NESE 6327.8 (o3 0.4] 2.70] 0.000711 0.000012 465| 11229 RLNS/WMFRK|
B43C Piceance 0504511402 LAST DANCE 43C-3-7 BILL BARRETT CORP. co 78 92w 3 NESE 6336.1 (o3 3.7] 2.75] 0.00160] 0.000091 451| 13265 RLNS/WMFRK|
B43C | Piceance | 0504511402| LAST DANGE 43C- BILL BARRETT CORP. co| 7s | 92w | 3 | Nese | e3a7a| B 13 264 00105 0000182  284|13245| RUNSIWMFRK
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | e3a7a| c 38 264 00103 0000212 361|13245| RNSIWMFRK
B43C | Piceance | 0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | e3a7a| A 12| 264 000784  0000221| 335 13245| RINSWMFRK|
B43C | Piceance |0504511402| LAST DANCE 43C- BILL BARRETT CORP. co| 7s |oaw| 3 | Nese | e301| C 33| 280 0000816|  0.000028|  1044| 14285 RINSWMFRK]
B43C Piceance 0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. CcO 7S 92w 3 NESE 6343.1 C 1.6 2.67] 0.000776] 0.000045| 404| 12215 RLNS/WMFRK|
E436 | Piosance | 0504506577 WV 333 BARRETT ENERGY CO 65 [ 9owW | 37 | NENW | 65746 B 07261 00T05| 0000534 290[11298|  CMEC |
E436 | Piceance 0504506571 MV 3334 BARRETT ENERGY co| es |oew | 34 | NENw | es772] A 07| 263 0.000104f  107[11208|  CMEO
E436 | Piceance 0504506571 MV 33-34 BARRETT ENERGY co| es |oew | 34 | NENw | 65773 A 17| 265 000404 0000032  800|11298| CMEO
E436 | Piceance 0504506571 MV 33-34 BARRETT ENERGY co| es |oow | 34 | NEnw | es773| B 07| 266 000195{ 0000018  991|11298| CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6579.2 B 3.4] 2.66 0.0988 0.0101 112| 11228 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6579.2 A 2.2] 2.56 0.000050] 107| 11228 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6579.5 A 7.5] 2.74] 0.00705 0.000441 224(13226 CMEO
E436 | Piceance | 0504506571 MV 3334 BARRETT ENERGY co| es |oew | 34 | NENw | 65795 B 58 268 000280| 0000363  51.0|13226| CMEO
E436 | Piceance | 0504506571 MV 3334 BARRETT ENERGY co| es |oew | 3¢ | NENw | 65797 A 56 270 000593  0000396|  525|13268| CMEO
E436 | Piceance | 0504506571 MV 3334 BARRETT ENERGY co| es |oew | 3¢ | NEnw | es797 B 55 269 000367| 0000578  174|13268| CMEO
E436 | Piceance | 0504506571 MV 33-34 BARRETT ENERGY co| es |oew | 3¢ | NENw | e57958 A 53 268 000637| 0000247  872|13268| CMEO
E436 | Piceance | 0504506571 MV 3334 BARRETT ENERGY co| es |oew | 34 | NEnw | es7958 B 56 269 000516| 0000742  615|13268| CMEO
E436 | Piceance | 0504506571 MV 3334 BARRETT ENERGY co| es |oew | 3¢ | NENw | ess01| A 53 268 000772| 0000579  166|13268| CMEO
E436 | Piceance | 0504506571 MV 33-34 BARRETT ENERGY co| es |oew | 34 | NEnw | ess0| B 56| 269 000380 0000470  201|13268| CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6581.1 B 3.8 2.67] 0.0450 0.00841 78.4| 12228 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6581.1 A 13.1 2.68 0.00385 0.000219| 299| 12228 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6582.0 A 3.8 2.68 0.00454 0.000479| 67.5| 14266 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6582.0 B 5.8 2.70] 0.00415 0.000286 198| 14266 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6582.3 A 5.2 2.69] 0.00487| 0.000377| 23714266 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6582.3 B 5.7] 2.69] 0.00375 0.000344 191| 14266 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6582.8 B 4.2] 2.67 0.00530 0.000177| 225| 12246 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6582.8 A 3.8 2.66) 0.00352| 0.000109| 240| 12246 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6583.2 A 4.5] 2.70] 0.00630 0.000401 135 13265 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6583.5 A 5.1 2.69] 0.00383| 0.000267| 122( 13265 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6583.5 B 5.3 2.69] 0.00357| 0.000284 181| 13265 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6591.3 A 2.5] 2.73] 0.00320 0.000096 531| 13266 CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY co 6S 96W 34 NENW 6591.7 B 3.1 2.73 0.00854 0.000304 246| 13266 CMEO
E436 | Piceance 0504506571 MV 33-34 BARRETT ENERGY co| es |oow | 3¢ | NEnw | esots| B 34| 265 000374]  0000148|  450|13266| CMEO
E436 | Piceance 0504506571 MV 33-34 BARRETT ENERGY co| es |oow | 3¢ | NENw | esotl A 24| 265 000222|  0000711|  239|13266| CMEO
E436 | Piceance |0504506571 MV 33-34 BARRETT ENERGY co| es | oow | 34 | NENw | es922[ A To| 262 0.00308| 0000050  308|12246| CMEO
E436 | Piceance 0504506571 MV 33-34 BARRETT ENERGY co| es | oow | 34 | NENW | 65925 A 26| 263 000729| 0000163  390|12246| CMEO
E436 | Piceance 0504506571 MV 33-34 BARRETT ENERGY co| es | oow | 34 | NENw | 65925 B 31 263 000435| 0000126  303|12246| CMEO
E436 Piceance 0504506571 MV 33-34 BARRETT ENERGY CO 6S 96W 34 NENW 6594.8 A 0.6 2.62] 0.0558] 0.00778| 86.2| 11218 CMEO
E758 | Piocance | 0570300406| W-30-2-96W /D-03793% FUEL RESOURCES DEV CO [ 2N [ 96w | 30 | SWSW | 63725 A 39259 05220000073 3T7[T228| WK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oow | 30 | swsw | earaa| A 52| 264 000417| 0000154  187|13216|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oow | 30 | swsw | e3raal A 53 264 000230  0000176|  412|13216|  WMFK
E458 | Piceance |0510309406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | e3rsal A 32| 264 000189 0000080  348|13226|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | 63756 A 33 263 000228]  0000101|  237|13226|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | 6392 A a1 261 000769 0000250  221|12246|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | 63795 A 38 263 000328|  0000303|  115|13246|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | e3r9e A 31 268 000155  0000036|  652|12226|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | e3s0s| A 19 272 0.0000s5{  107|11236|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | e3so6| A 135 270 0559 0.436 57]12246|  WMFK
E458 | Piceance |0510309406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | es022[ A 05| 251 000203  0000021|  599|11229|  WMFK
E458 | Piceance |0510309406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | es0a7| A 91| 265 00254 000309  142[14206|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | es048| A 95| 266 00112  000186|  157|14206|  WMFK
E458 | Piceance |0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N |oew | 30 | swsw | es071| A 67| 270 000529  0000641| 180 15276|  WMFK
E458 Piceance 0510309406 M-30-2-96W /D-037934 FUEL RESOURCES DEV co 2N 96W 30 Swsw 6407.3 A 5.4 27n 0.00317 0.000284 360| 15276 WMFK
E458 Piceance 0510309406 M-30-2-96W /D-037934 FUEL RESOURCES DEV co 2N 96W 30 SWsw 6508.1 A 10.6] 2.65 0.0393 0.0189 151| 13286 WMFK
E458 Piceance 0510309406 M-30-2-96W /D-037934 FUEL RESOURCES DEV co 2N 96W 30 SwWsw 6508.3 A 9.1 2.66) 0.0365] 0.0180 146| 13286 WMFK
E458 | Piceance | 0510300406| M-30-2-96W /D-037934 FUEL RESOURCES DEV co| oN | oow | 30 | swsw | esooa| A 107 266 0.0484 00269 46:6|14286]  WMFK
PA424 Piceance 0504510927 Williams PA-424-34 'WILLIAMS E&P CcO 6S 95W 34 NWSWSE| 4569.5] A 3.1 2.68| 0.00323] 0.000505) 176] 13217 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4572.2] A 6.3 2.64] 0.00747| 0.00468] 191| 15277 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4574.6) A 4.7] 2.66) 0.0136 0.00279 144( 13277 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4578.8 A 3.9 2.65] 0.0162] 0.00216 158 16225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4578.8] A1 4.5 2.65 0.00124 0.000252] 133 16225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 45788 A2 4.5] 2.65] 0.00116 0.000173| 413] 16225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 45825 A 6.1 2.66 0.0232] 0.00649 40.3| 17226 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4585.2 A 7.5] 2.65 0.109 0.0170) 259| 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4587.3 A 7.5] 2.66 0.551 0.0996 66.4| 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4592.3 A 2.5] 2.67 0.00288| 0.000325) 142| 13246 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4593.4 A 4.9 2.64] 0.00577| 0.000847| 113| 13226 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 45965 A 5.2 2.64] 0.00711 0.000583| 209( 15286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4598.2 A 6.8 2.65] 0.0100] 0.000531 177| 15226 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4600.3 A 12.2] 2.65 0.0178] 0.00188] 150| 15297 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4603.2 A 4.5] 2.65 0.00809 0.000721 100| 15277 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 4604.8 A 8.3] 2.66 0.0122] 0.00119 11313227 WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 4c065| A 126 266 0024a| 000313  348|16227|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |NwswsE| 46065 A1 127 265 000243 0000431  190|16227|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 4c065| A2 128 265 000217| 0000473 203|16227|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |NwswsE| 4c092 A 43 266 00138|  000t46|  948|16277|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |NwswsE| 46156 A 21| 269 0.00486| 0000638  184|13266|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 46233 A 53 269 000209 0000051  738|13246|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 46265 A 69 266 000985 0000839  156|15276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 4630 A 50 265 001a6| 000140  214|13228|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 46354 A 24| 265 00123|  0000771|  245|13245|  WMFK
PA424 | Piceance | 0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 34 |Nwswse| 46375 A 67 265 0.00856| 0000812 148|15226]  WMFK
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeal ty b
it |amc| % | glec mD. mD psia)
PAIZ3 | Piosance | 0504510027|  Wilams PA-424-34 WILLTANS E2P TO | 65 | 95W | 34 |NWSWSE| 46388 A 55| 265 0.00992] 0000688 200|13276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |nwswse| 4s07| A 61| 265 00130  000144]  o77[16276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 4e4ss| A 72| 264 00230  o0oo3te|  108[13276|  WwFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| aeste| A 67| 264 0.104 00134 61.8\17276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 4esas| A 45 264 00275 000247|  114[13276]  WwFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 4ese7| A 58 264 00330  o0oo182|  471[16206|  WwFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4660.4] A 7.0] 2.64] 0.0307] 0.00357 82.9| 16286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4666.2| A 5.1 2.65 0.0238] 0.00242| 87.6| 16226 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4671.5] A 5.8 2.64] 0.0347] 0.00280 33316276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4674.7| A 5.7] 2.65 0.685] 0.0527] 65.6| 13276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4677.7| A 4.6 2.66) 0.0168] 0.000814 312| 19296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4679.4] A 71 2.65 0.0164] 0.00162 129 15296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4681.5] A 71 2.64] 0.0146] 0.00102 169| 15286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4683.5] A 6.9 2.64] 0.0270] 0.00254 143 15285 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4686.4] A 7.9 2.65 0.0211 0.00311 85.9| 15286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4691.5] A 13.3 2.65 0.0565] 0.00687| 234| 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4696.5| A 10.8 2.65 0.0223] 0.00306} 94.4]1 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4698.5 A 7.3 2.64] 0.0288] 0.00385 29.8| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4699.4 A 4.9 2.64] 0.0140] 0.00102 171| 15276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4704.2 A 7.9 2.64] 0.0266] 0.00168] 137( 13226 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4707.8 A 7.7] 2.64] 0.0330] 0.00509 148 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4712.5 A 5.2 2.66 0.00468| 0.000530 183 13246 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4714.2 A 5.3 2.66 0.0127] 0.000792] 294| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4718.2 A 0.6] 2.68 0.00125 0.000028| 531| 12225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4725.5 A 7.2 2.66 0.0278] 0.00396 187| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4728.6 A 8.7] 2.66 0.0115 0.00146 127| 13286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4731.6 A 8.1 2.65] 0.0534] 0.00697 90.6| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 4733.1 A 6.7] 2.66 0.00948| 0.00103| 186| 15276 WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 47352 A 75 265 00224 000275|  919[16286|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| sto95| A 30| 267 000245 0000327 295|13255|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 51135 A 07| 268 00113  0000782]  290[11209|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| st1a5 A 1| 267 000164 0000059  428|13275|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 51235 A 60| 266 00213 000363  948[15206|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 51285 A 77| 265 0.0761 00139|  685|15206|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 51297 A 66| 265 00205 000310  617[16226|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 51315 A 73 265 00249  000408|  105|16206|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| 51358 A 66| 264 00267 000360  115|16276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 51388 A 78 265 00279 000464|  807|16286|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E8P co| 6s | 95w | 3¢ |Nwswse| sta05 A 16| 265 0.145 00251 536|16206|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |NwswsE| 51425 A 83 265 00454|  000844|  140|16286| WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5143.5 A 6.8 2.67| 0.0191 0.00180 152| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5144.5 A 8.4] 2.65] 0.0497 0.00923| 126| 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5148.2 A 6.0) 2.66 0.0206 0.00235 131| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5154.5 A 0.3] 2.62] 0.00168| 0.000047| 407) 12299 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5162.5 A 5.3] 2.67] 0.00970 0.00181 111]| 13266 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5171.6 A 2.6 2.68 0.00289 0.000302 312(13265 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5175.7 A 5.5 2.68 0.00507 0.000669] 169| 13265 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5178.3 A 3.9 2.68 0.00193| 0.000157 23813255 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5179.5 A 2.2] 2.66 0.00456 0.000188| 366( 19246 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5182.7 A 6.7] 2.66 0.0692 0.00869) 110| 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 5185.6 A 6.6 2.64] 15286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 5189.5] A 7.2 2.65 0.0497] 0.00620 87.6| 16286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 5192.7 A 7.9 2.65 0.0423] 0.00936 55.1]| 16296 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 5193.5 A 71 2.65 0.0302) 0.00625 164/ 16286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 5193.5 A1 7.8 2.66) 0.00252| 0.000617| 160| 16286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 5193.5 A2 7.3 2.64] 0.00234 0.000664 164/ 16286 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 5195.7 A 7.7] 2.65 0.0312) 0.00419 189| 16276 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6071.5 A 3.0] 2.67 0.00207| 0.000175 349/ 11291 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6073.5 A 4.4 2.68 0.00304 0.000399 153| 14266 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6073.6 A 4.6 2.67 0.00319 0.000490) 220| 14266 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6077.5 A 4.9 2.68 0.00418| 0.000535 286| 13265 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6077.7 A 4.6 2.68 0.00492 0.000885 92.2| 13265 WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| eo79s| A 31| 27 00119  0000598|  181[12216|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| eoszs| A 18| 268 000505  0000830| 18916275  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| eosss| A 60| 270 0.00496| 0000570  191|13265|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |NwswsE| eosse| A 61| 27 00233 000263  846[13265|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| eos07| A 71| 266 00134 000220  138|16276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |NwswsE| eooss| A e 241 000542| 0000319  309|11229|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 61023 A 12 269 000183  0000061|  418|14295  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |NwswsE| 61155 A 17| 27 000776|  0000761|  123|12221|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 61303 A 60| 268 0.00745 13255 WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |NwswsE| 61355 A 81 269 000660  0000876|  242|13256|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 61388 A 84 267 00196 000442  113[15271|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| eta01| A 63 266 000365|  0000502f  182[13226|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |NwswsE| et4as| A 79| 266 00228|  000674]  1e6[15286|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| etdes| A 94| 266 00204 000580  556[16276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| 6s | 95w | 3¢ |Nwswse| et4se| A 99| 266 00237|  o0oo7e1|  823[15276|  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E&P co| es | 95w | 3¢ |Nwswse| 61525 A 95| 265 00281  000s67|  59.1[13278]  WMFK
PA424 | Piceance |0504510027|  Williams PA-424-34 WILLIAMS E8&P co| 6s | 95w | 3¢ |NwswsE| 61555 A 66 273 000519  0000693|  247|15276|  WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6584.5 A 1.7| 2.65] 0.00163| 0.000031 551(11219 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6586.8 A 4.5 2.70] 0.00480 0.000537 138| 13265 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6590.4 A 1.7| 2.65] 0.00488| 0.000325 25911249 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6593.8 A 4.4] 2.68 0.00275 0.000294 314(14265| WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6597.3 A 6.9 2.65] 0.0154 0.00109 126| 13266 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6599.5| A 7.8 2.68 0.0113] 0.00155 231| 13266 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6603.8| A 0.4] 2.64] 11229 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6604.0| A 5.9 2.62] 11229 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6620.2] A 0.4] 2.67 0.00118] 0.000035 300| 12295 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6626.5| A 1.0] 2.65 0.00918| 0.00163} 131[ 13225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6632.8] A 3.5] 2.68 0.0654] 0.00507 88.0| 13245 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6635.1 A 3.8 2.67 0.00339 0.000362] 191| 13265 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6639.4] A 8.3 2.66) 0.0131 0.00231 150( 14295 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6640.5] A 8.9 2.67 0.0132] 0.00374 39.6| 13248 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6641.5] A 10.3 2.67 0.0204] 0.00265 227| 14295 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95w 34 NWSWSE| 6643.5] A 9.4 2.66) 0.0182) 0.00463 56.7| 14295 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6645.5 A 9.1 2.66 0.0139 0.00344] 60.4| 13225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 66455 A2 10.0| 2.67] 0.00108| 0.000261 321[13225] WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 66455 A1 10.2] 2.67] 0.00108| 0.000359 12213225 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P co 6S 95W 34 NWSWSE| 6647.1 A 8.8 2.70] 0.00998| 0.00276 95.3| 14295 WMFK
PA424 Piceance 0504510927 Williams PA-424-34 WILLIAMS E&P CO 6S 95W 34 NWSWSE| 6649.5 A 6.1 2.72] 0.00358| 0.000644 175| 13265 WMFK
ROST | Piosance |05045XXXXd — BOOK CLIFFS 1 TSGS-CG CO |75 [T0aW | 17 | NESW | Z130[ A 54264 0.00677] 0000225 156|12293|  NVRD |
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2424 A 67| 256 000626|  0000164|  163|13219|  MVRD
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2470 A 149 266 0.0973) 00sa2|  s17[13217|  mvrD
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2558 A 249 264 141 112 16[15567|  MVRD
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2559 A 248 264 138 959|  45|1s567| MVRD
RO91 | Piceance [05045XXXX4 ~ BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2559 At 245 263 28.5] 129|  234|1557|  MVRD
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2559 A2 243 263 26.3] 19 65|15567|  MVRD
RO91 | Piceance [05045XXXXJ  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2565 A 10| 269 0242| 0000082  322|13258|  MVRD
RO91 | Piceance [05045XXXX4 ~ BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2573 A 69 263 000460| 0000167  336|11219|  MVRD
RO91 | Piceance [05045XXXXJ ~ BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2640 A 234 259 13247\ MVRD
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 2969 A 49| 271 000258| 0000168  272|13225|  MVRD
RO91 | Piceance [05045XXXX4J  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 3873 A 96| 259 000742| 0000985  163|12219|  MVRD
RO91 | Piceance [05045XXXX4  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 5122 A 106 261 00376|  000904|  797|12238| MVRD
R091 | Piceance |05045XXXXd  BOOK CLIFFS 1 USGS-CG co| 7s |10aw| 17 | NEsw | 5235 A 122 264 00107 000321 145|13227]  mvrD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | glec mD. mD psia)
5905 | Piosance  [05T03XXXX3 210715 MOON LARE WESTERN FUELS ASSOC TO | 2N [TOTW| T | Nesw | 7880 A o[ 262 000222 0.000067| _ 213|13225|  MVRD
$905 | Piceance |05103XXXXJ  21011-5 MOON LAKE WESTERN FUELS ASSOC co| N [1ow| 1 | Nesw | 7903 A 50| 265 000775| 0000209  263|12239|  MVRD
S905 | Piceance [05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co| an |1ow| 1 | Nesw | 7903 B 50 264 000198| 0000132  76.5|12239|  MVRD
S905 | Piceance 05103XXXXJ  21011-5 MOON LAKE WESTERN FUELS ASSOC co| aN [1ow| 1 | Nesw | 122 B 177 264 1.4 80|  136[13216| MVRD
$905 | Piceance 05103XXXXJ  21011-5 MOON LAKE WESTERN FUELS ASSOC co| N [1ow| 1 | NEsw | 8122 A 174 263 9.24 sso|  105[13216|  MVRD
S905 | Piceance [05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co| o |1ow| 1 | Nesw | 8123 B 179 265 54.1 421 37|14206|  MVRD
S905 | Piceance [05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co| o [1ow| 1 | Nesw | 8123 A 176 264 54.1 379 53[14206|  MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 812.6 B 18.4 2.63] 20.4] 17.2] 1.6/ 13236 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 812.6 A 18.3] 2.63] 20.3] 16.2) 2.5/13236 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 812.7 B 17.8] 2.65 33.3] 26.3 3.713276 MVRD
S905 Piceance |05103XXXX3 21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 812.7 A 18.1 2.65 32.6] 22.0| 6.9/ 13276 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 812.9 B 17.9 2.65 33.8] 24.6 4.7\ 14577 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 812.9 A 17.0] 2.64] 32.5] 20.9| 7.7\14577 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 815.5 B 16.7] 2.61 13256 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N | 101W 1 NESW 815.5 A 7.4 2.35] 13256 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N [ 101W 1 NESW 816.5 B 11.1 2.66) 0.0730 0.0241 29.4112239 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N [ 101W 1 NESW 816.5 A 10.6] 2.63] 0.0408 0.0205 62.7]| 12239 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N [ 101W 1 NESW 817.6 B 2.7] 2.53 0.0119] 0.000441 148 11239 MVRD
S905 Piceance |05103XXXX3 21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N [ 101W 1 NESW 817.6 A 5.6 2.53 0.00315 0.000126 24711239 MVRD
$905 Piceance |05103XXXX3 21011-5 MOON LAKE WESTERN FUELS ASSOC co 2N [ 101W 1 NESW 817.8 B 8.4 2.55 0.0516 0.00739 49.8| 11239 MVRD
S905 Piceance |05103XXXX3  21011-5 MOON LAKE WESTERN FUELS ASSOC CO 2N | 101W 1 NESW 817.8 A 8.7] 2.56 0.00692] 0.00118| 27711239 MVRD
T63X-2G[ Piceance 0510310391 T63X-2G EXXON-MOBIL CcO 3S 97TW 2 NESWNE] 10547.5 B 5.5 2.65] 0.00245] 0.000343] 84.1] 15286 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE | 10547.5 A 5.3 2.65 0.00223 0.000373| 214| 15286 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10551.0 A 5.1 2.65 0.00907| 0.00124 78.1| 15285 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10551.0 B 4.9 2.64] 0.00730 0.00111 155 15285 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE | 10555.6 B 7.0] 2.63] 0.0131 0.00155 185/ 15286 MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESWNE| 105556 A 72| 264 00125 000230  108|15286|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESwWNE| 105557 B 72| 264 00122 000213  865[15286|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 105557 A 71 264 00120 000226  102|15286|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NEswne|1osetol B 64 265 000734|  0000666|  271|15285|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 105610 A 64 262 000732| 000104  223|15285|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE|10s631| A 37| 268 00233 000180  848[1529| MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NEswne|1oses7| B 09 266 000131 0000048  412|13215|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE|10se87| A 08| 266 000119| 0000012  668|13215|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NEswne|1os729| B 43 267 000215  0000214|  218|15265|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 105729 A 48 268 000209|  0000341|  209|15265|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 105745 A 65 266 000791 000145  173|15276|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESWNE| 105745 B 62 265 000790| 000135  150[15276|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESwNE| 105785 B 14| 266 000233 0000206  268|13266|  MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10578.5 A 1.4f 2.68 0.00152] 0.000127 244(13266 MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESwNE| 105883 A 06| 266 00295 0000163  237|13220|  MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE | 10602.8 B 1.8 2.67| 0.00101 0.000052 16913217 MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESWNE| 106028 A 20 267 0000563 0000027|  495[13217|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESWNE| 106045 A 34| 268 0.00154] 0000215 395/15225|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESWNE| 106065 B 75 267 000457|  0000891|  304|15225|  MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE | 10606.5 A 7.2] 2.67] 0.00422] 0.00118| 101| 15225 MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as | 9w | 2 |NESwNE| 106097 B 73 264 000835| 000178  139|15296|  MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10609.7 A 7.5 2.65] 0.00821 0.00174] 117| 15296 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10612.6 B 6.8| 2.65] 0.00644 0.00122] 158| 16276 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10612.6] A 6.7] 2.66) 0.00612] 0.00127] 169 16276 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10615.6 B 6.3 2.65 0.00994 0.00178] 73.9| 15225 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10615.6 A 6.1 2.64] 0.00894 0.00175 12415225 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10615.7| A 6.3 2.65 0.0101 0.00251 55.6| 15225 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10615.7| B 6.5 2.64] 0.00903 0.00187] 198| 15225 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10619.7 B 7.4 2.64] 0.00884 0.00245 101| 15276 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10619.7 A 7.3 2.64] 0.00774 0.00247 126 15276 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10623.6 B 7.0] 2.66) 0.00463 0.000535 323| 15265 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE | 10623.6 A 6.9 2.67 0.00332] 0.000839 101| 15265 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10625.0 B 7.7] 2.65 0.00546 0.00129 216| 15276 MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL co 3s 97TW 2 NESWNE| 10625.0 A 71 2.65 0.00478| 0.00162 93.6| 15276 MVRD
T63X2G| Piceance | 0510310391 T63X2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 106336 B 30| 266 000127| 0000088  317|13265|  MVRD
T63X-2G| Piceance | 0510310391 T63X2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 106336 A 30| 268 00o0s20| o.000084|  316[13265|  MvRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow | 2 |NEswne| 106363 B 25 268 00272  0o000874|  145[13265|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 106363 A 25| 269  0o000s84|  0.000038|  602|13265|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 106439 A 04 268 0000703 o00001a|  516|13267|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow | 2 |NESwNE| 106439 B 04| 268  0000525| 0000008  920|13267|  MVRD
T63X-2G| Piceance | 0510310391 T63X-2G EXXON-MOBIL co| as |ow| 2 |NESWNE| 108538 A 11| 265 000149| 0000050  412|13265|  MVRD
T63X-2G| Piceance 0510310391 T63X-2G EXXON-MOBIL CO 3S 97W 2 NESWNE | 10653.8 B 1.1 2.65 0.000834] 0.000020] 835/ 13265 MVRD
T649 | Piosance | 0504560077 NWX2 CER CORPORATION CO |65 | 9aW | 34 [SESWNW| 48854 A 27265 000400 0000372 285[15275|  WVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| asssal B 43 265 000382| 0000427  251|15215|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| agosi| B 32| 264 0.00405| 0000517  159|15276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| agosi| A 28 264 000301| 0000377  258|15276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| agos| A 77| 264 00220 000485  445|16276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| agosi| B 75 264 00211 000330  180[16276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| aots2 A 74 263 0.0939) 00108|  87.4[17276|  mVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| asts2| B 71 264 0.0890 001a1|  113[17276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| agz0a| A 35 265 00163 000193  104|15266|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| agz04| B 34| 265 00139 000231  367[15266| MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| ag3ss| B 67 263 00465  0o0s46|  910[13276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| ag3ss| A 64 263 00210 000331  729[13276|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 4939.8| B 9.0] 2.63] 0.0283 0.00340 105| 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 4939.8 A 9.0] 2.63] 0.0260 0.00426 86.9| 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 4945.1 A 9.9 2.63] 0.0415] 0.00627| 128| 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 4945.1 B 10.1 2.63] 0.0409] 0.00750 86.6| 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5714.8] B 1.3] 0.00298| 0.000056 200| 13215 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5714.8 A 3.1 27 0.00232| 0.000040 58813215 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5719.4] A 3.1 2.68 0.00125 0.000035 526| 13355 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5719.4] B 0.7] 2.68 13355 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5720.7| A 4.7] 2.69] 0.00765| 0.000058| 250| 13226 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5720.7| B 0.3 2.68 13226 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5725.0| A 3.8 2.66) 0.00217| 0.000117] 279| 16295 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5727.7 B 8.8 2.65 0.0284 0.00356 133| 16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5727.7 A 9.0] 2.65 0.0235] 0.00181 42316276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5734.1 B 8.7] 0.0324] 0.00514] 91.1|1 16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5734.1 A 8.7] 2.66) 0.0259| 0.00471 64.1| 16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5737.3 B 9.7] 0.0282 0.00419 39.2| 16276 MVRD
Te49 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57373 A 94| 266 00180 000220  112|16276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7a42| B 53 267 000579| 0000107  490|12226|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57442 A 43 267 000278| 0000042  549|12226|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5745.5 A 5.7] 2.65] 0.0210 0.00294] 72.0| 13265 MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7466| B 44| 269 000834| 0000315  242|13286|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s74e6| A 41 269 000338|  0000169]  320|13285|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7570 B 10| 280 000355| 0000103  554|13225|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7570[ A o8| 271  o0o00922| o00001a|  674|13225|  mvRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s760. B 53 268 0.00568| 0000288  207|14265|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7e0. A 51 269 000175| 0000223  224|14265|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7712[ A 13 261 000s52| 0000027  283|12229]  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57712 B 24 262 12229 MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57729 B 06| 267 0000902 o0000022]  s25(14216|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57729 A 12| 267 0000853 0000024|  398|14216|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| s776a| A 12| 268 000182| 0000052  295|13255|  MVRD
T649 | Piceance | 0504560011 MWX2 CER CORPORATION co| es | 94w | 34 |seswnw| s7761| B 13| 268 0.00140] 0000015 555|13255|  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker
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in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | glec mD. mD psia)

T649 | Piosance | 0504560011 NWX2 CER CORPORATION TO | 65 | 94w | 34 |SESWNW| 57864] B 53 269 0.00476|  0.000776| _ 567|14295]  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| s7ssal A 57| 269 000309|  0000109|  225|14295|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| 57865 B 54 268 000541| 0000252 192|14295|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57865 A 57 268 000196| 0000120  158|14295|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 57867 B 56 268 000509| 0000443  69.1|14295|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| s7s67| A 0.00368| 0000167  305|14295|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5795.9] B 1.1 2.66) 0.00452| 0.000081 280| 13249 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5812.0] A2 1.9 2.67 0.00521 0.000109 315/ 13296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5812.0| A 2.58 0.00498| 0.000059 434]13296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5819.0| B 4.0] 2.67 0.00375] 0.000102] 39813255 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5819.0| A 5.6 2.68 0.00298| 0.000140 25913255 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5826.0| B 3.1 2.68 0.00566| 0.000049| 491]13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5826.0| A 3.2 2.69] 0.00221 0.000030 120( 13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5838.6| B 71 2.66) 0.0147 0.00160 28116275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 5838.6| A 71 2.66) 0.0110 0.00138] 107| 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5838.7| B 6.9 2.66) 0.0146 0.00127] 206| 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 5838.7 A 6.6 2.66) 0.0110 0.00146 110{ 16275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 5844.6 B 7.9 0.0209] 0.00329 94.9| 16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 5844.6 A 7.9 2.66) 0.0185] 0.00232 137|16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 5845.5 A 6.0 2.66) 0.0281 0.00311 185| 16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 5846.0 A 6.9 2.66 0.0118 0.00117] 69.9] 16276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 5852.3 A 2.8 2.72] 0.00172] 0.000047| 235|13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 6536.3 B 8.7] 2.67 0.0285] 0.00420 34.6| 15295 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 6536.3 A 8.2 2.66 0.0192 0.00318] 91.4| 15295 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 6536.4 A 7.2 2.67 0.0448 0.00206 126| 15295 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 6536.4 B 9.6 2.66) 15295 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 6541.9 B 6.5 2.72] 0.00834 0.000300 237(13265 MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| esatol A 65 272 000250|  0000128|  356|13265|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| esa22 A 58 270 000429| 0000249  159|13255|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| esso3| B 74| 269 00144 000102  123|15286| MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| esso3| A 72| 269 000848| 0000870  224|15285|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| essos| B 74 269 00150 0000925  163|15286|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| essos| A 78 269 00118]  0000738|  528|15286| MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| essas| B2 64| 267 00233 000301  502[15276|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| essas| B 63 266 00229 000227  835[15276|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| essas[ A 65| 267 00210 000214  962[15276|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |sEswnw| essas| A2 61| 266 00203 000114  128|15276|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| ess7s| B 69 268 00335| 000587  541[15276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 9aw | 34 |seswnw| ess7s| A 66| 267 00226| 000385  707[15276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | 9aw | 34 |seswnw| ess7o| B 66| 267 00313|  000432|  203[15276|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 9aw | 34 |seswnw| ess7ol A 63 268 00246 000453  325[15276|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7082.5 B 1.0| 2.65] 0.00208| 0.000132 270(11299 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7082.5 A 0.9 2.66 0.00117] 0.000024 502(11299 MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 9aw | 34 |seswnw| 70855 B 19| 268 000423|  0000162]  364[11200|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7085.5 A 2.4] 2.70] 0.00204| 0.000041 440| 11299 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7088.3 B 2.7] 2.70] 0.00299 0.000042 371[12215] MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7088.3 A 2.5 2.70] 0.00199] 0.000073 429112215 MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | 9aw | 34 |seswnw| 70963 A 30 262 000576| 0000080  485|12219|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7113.4 A 5.8 2.76 0.00379 0.000110] 262(13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7113.4] B 3.7] 2.70] 0.00204 0.000027| 427|13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7124.7| B 10.9] 2.68 0.160 0.0496 66.2| 15266 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7124.7 A 11.1 2.68 0.0145] 0.00345 237| 15266 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7133.5 A 10.2] 2.73 0.0163 0.00670 91.3]| 15266 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7136.8 B 10.6] 2.68 0.0192 0.00342 104| 13266 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7136.8 A 6.9 2.58 0.0104 0.00219 182| 13266 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7140.2 B 7.6 2.68 0.0117 0.000709 195| 13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7140.2 A 8.4 2.69] 0.00768| 0.00101 87.3| 13216 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7140.7 B 8.6 2.68 0.0163 0.00129 157( 13226 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7140.7 A 6.5 2.62] 0.00936 0.00127] 87.3| 13226 MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 71419 A 39| 267 000459| 0000065  562|13246|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 71455 B 80| 268 000754| 0000502  182|15296|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 71455 A 66| 266 000368| 0000258  115|15296|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72040 B 22| 268 000422| 0000180  357|30000] MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 72040 A 71 284 000292| 0000078  396|30000] MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72175 B 27| 266 0.00858| 0000085  506|13229|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 721758 A 31 267 13229 MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72187 B 38| 275 000587| 0000385  96.8|13266|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72187 A 61| 284  0oo0898|  0.0000s6|  402[13266|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 72230 B 67| 269 000870| 0000547  125|15266|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 72230 A 57 266 000209| 0000439  180|15266|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72497 B 29| 268 0.00145| 0000019  569|12219|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| 72499 A 34| 269 000310| 0000047  310|12219|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72644 A 41| 259 000744 0000346  240|13265|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72644 B 63 264 000729| 0000255  159|13265|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| 72645 A 61 263 0.00360| 0000221  277|13265|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72707 B 41| 267 0.00474f 0000097  339|13256|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 72707 A 47| 268 000382| 0000123  147|13256|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 7272 B 90| 268 00115  000148|  154|13285|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 72728 A 89 268 000873 000234  38.9|13285| MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 72762 B 82| 268 000898| 000202  159|15295|  MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7276.2 A 8.4] 2.69] 0.00669 0.00173| 134| 15295 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7319.7| B 5.2 0.00553] 0.000550 120 13257 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7319.7| A 5.6 2.68 0.00448| 0.000183| 394| 13257 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7331.6] B 8.3 0.180} 0.0115] 51.0| 15276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7331.6] A 7.9 2.72] 0.00573| 0.000836 235/ 15276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7334.8 B 8.6 0.00818| 0.00134 118| 15276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7334.8 A 8.7 2.69] 0.00460 0.000911 240| 15276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7337.3 B 6.6 27 0.00605| 0.000434 179| 13265 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7337.3 A 6.4] 2.70] 0.00217| 0.000212] 444113265 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7340.4] A 21 2.78 0.00279 0.000108 265| 15275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7340.4] B 2.3 2.78 0.00254 0.000160) 388| 15275 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7347.8 B 3.1 0.00905 0.000344 66.1]| 12235 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7347.8 A 4.1 271 0.00279 0.000058] 260(12235 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7350.4 B 0.00455 0.000386| 146| 15265 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7350.4 A 4.5] 271 0.00331 0.000372 67.7| 15265 MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78329 B 35| 265 00135  0000308|  289[13266|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78329 B 41 266 000892| 0000437  192|13266| MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 78329 A 39| 265 13266  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 7satal A 29| 266 000349| 0000074  533|13316|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78414 B 24| 264 13316  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78415 B 37| 266 0.893 oot01|  738[13316| mVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 78415 A 20| 267 000704| 0000171  180|13316|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78513 A 38 266 000412| 0000244  291|13276|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78576 B 74 267 00100  0000628|  159|14286|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78576 A 77| 268 000853 0000538  278|14285|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| 78655 B 77| 266 00117|  0o000920|  180[15286|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78655 A 76 266 000598|  0000721|  167|15285|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 7ses6| B 76 267 00124) 0000505  914|15286|  MVRD
T649 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78773 B 81 268 00113 000152  214|14286| MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78773 A 79 268 000760| 000137  114|14285|  MVRD
To49 | Piceance |0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78774 B 78 268 00112 000185  146|14285| MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 7877 A 79| 268 0.00627|  000143]  124|14285]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker
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in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeal ty b
it |amc| % | glec mD. mD psia)

T649 | Piosance | 0504560011 NWX2 CER CORPORATION TO | 65 | 94W | 34 |SESWNW| 78775 A 78 267 0.00563] 0.000970] _ 264| 14286]  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| 78776 B 77| 268 00100 000165  139|14286|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 78776 A 76 268 000860| 000152  747|14285|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 78801 A 76 268 000859| 000179  145|14285|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | 94w | 34 |seswnw| 78s02| B 82| 269 00141  000374|  923|14285| MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| 6s | oaw | 34 |seswnw| 78802 A 79 269 000004 000237  214|14285|  MVRD
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION co| es | oaw | 34 |seswnw| 78911| B 75 268 00144| 000261  244|14285| MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7891.1 A 7.4 2.68 0.0113 0.00254 176| 14286 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7895.0| B 7.2 2.69] 0.0112 0.00175 55.1| 15296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 7895.0| A 7.0] 2.69] 0.00803| 0.00206 61.0| 15296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7903.6| A 3.0] 2.69] 0.0184 0.000232] 560| 12226 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 7903.6| B 3.6 27 0.00645 0.000172] 307| 12226 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 8106.2] A 3.8 2.72] 0.00558| 0.000076 263/ 13229 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 8106.2] B 3.3 2.70] 0.00476| 0.000074 668| 13229 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 8106.9] A 3.4 2.70] 0.00548| 0.000695) 189| 13276 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 SESWNW| 8111.2] B 6.5 2.68 0.00977| 0.000639 65.8| 15296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 8111.2] A 7.2 2.68 0.00167| 0.000156 326| 15296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94w 34 SESWNW| 8117.9] B 6.2 2.58 0.101 0.0102] 84.6| 13246 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 8117.9 A 6.5 2.61 0.0183 0.00227 146 13246 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 8118.5 B 5.6 2.70] 0.293 0.0256 49.4(14296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W 34 8118.5 A 5.7] 2.69 0.0176 0.00189 140( 14296 MVRD
T649 Piceance 0504560011 MWX-2 CER CORPORATION CO 6S 94W 34 SESWNW| 8138.5 A 2.5 2.67] 0.0107 0.000294 177] 12219 MVRD
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N | 75W 20 NENW 6969.7 B 20.7] 2.70] 2.35| T.18| 25.3]15287 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 6969.7 A 20.2] 2.69 221 1.29] 17.0( 15287 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 6969.9 B 20.4] 2.70] 2.08] 1.25] 14.8( 15287 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 6969.9 A 20.2] 2.70] 2.02] 1.20] 29.3| 15287 PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen [ 75w | 20 | NEnw | eo732| B 170|267 88.4 630|  40[16557| PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ eo732| A 165 266 579 96|  44|16557|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen [ 75w | 20 | NEnw | eo734| B 170|266 64.9) 224 55[16557|  PRKM
E303 |Powder River [4900525627| 1 BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ eo734| A 174 266 59.9 387 58|16557|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NENw [ eo7as| A 84| 266 152 00031 17.0[13517|  PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | 48N | 75w | 20 | NEnw | eo7a9| B 98 267 0.285 00320|  91a[13517|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ eo7si| A 101 264 214 00609  435[13517|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | eo751| B 104 265 184 0267  248/13517|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | eo7e9| B 109 265 0.364 00250|  806[13517|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | 48N | 75w | 20 | NENw [ eo7e0| A 91| 264 0233 00210|  131[13517|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | 4en [ 75w | 20 | NENw | eosas| B 86| 265 0221| 000618  364|13517|  PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6984.8 A 7.2] 2.64] 0.107 0.00796 63.4| 13517 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6985.0 A 7.3] 2.63 4.18| 0.191 15.9(13517 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6985.0 B 8.7] 2.64] 0.419 0.0325] 256/ 13517 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6989.2 A 4.0 2.62] 0.607 0.0248| 54.1|112219 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6989.2 B 5.0 2.65] 0.00346 0.000058 425112219 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6994.1 A 18.1 2.67] 50.8| 36. 3.8 15587 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6994.1 B 18.0| 2.66 50.2] 30.0f 9.0 15587 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6995.8 A 5.1 2.69] 0.0131 0.00115] 50.2| 15295 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6995.8 B 5.4] 2.70] 0.00934 0.00111 130| 15295 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6996.0 A 5.9 2.69] 0.0121 0.00143| 172| 15295 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6996.0 B 6.2] 2.70] 0.00963| 0.00108| 176| 15295 PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 6996.2 A 71 2.69] 0.0245 0.00473| 121| 15295 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 6996.2 B 6.3 2.69] 0.0156] 0.00207 213| 15295 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7000.9 B 17.3] 2.67 46.0] 31.0| 5.9( 15587 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7000.9 A 171 2.66) 44.5] 29.1 7.4( 15587 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7001.1 A 17.0] 2.67 41.9] 34.6 1.7 15587/ PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7001.1 B 17 4] 2.68 41.6] 28.9| 5.3( 15587 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7008.1 A 16.6) 2.66) 32.5] 23.6| 5.8( 15577 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7008.1 B 16.6) 2.65 30.5] 21.0| 4.8| 15577 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7012.0 B 6.2 2.72] 0.00155 14276 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7012.0 A 6.2 2.70] 0.00140 0.000068| 291| 14276 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7012.2 B 6.1 2.66) 0.00256 0.000090 75.9| 14276 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7012.2 A 5.9 27 0.000959 0.000019| 481| 14276 PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7o138| A 166 265 254 202 27|15587|  PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | 7o139| B 170|266 232 163 59[15587|  PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7o1a1| A 172 266 213 169 33|15587|  PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | nNenw | 7o1a1| B 173 266 204 129 93| 15587|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | 7o199| B 99| 269 0.149 00745|  269|15285|  PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7o199] A 90| 268 0.127 00577|  651|15285|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | 70270| B 150 268 4.00) 265|  11.4[14286|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | 70270| A 153 269 395 245 192[14286|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 70272 A 127 268 4.07] 253 118[14286|  PRKM
E393 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | 70272| B 150 270 324 193] 17:[14286|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | 48N | 75w | 20 | NEnw | 70302| B 174|270 8.59) 621 56[14286|  PRKM
E303 |Powder River [4900525627| 1 BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NENw [ 70302 A 166 268 8.32 628|  63[14286| PRKM
E303 |Powder River [4900525627| 1 BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NENw [ 70304| A 166 269 9.03 629 82[14286|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen [ 75w | 20 | NENw | 70304| B 166 269 8.92 750 17[14286|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7os29| B 238 271 111 767 5.4]14507|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | 48N | 75w | 20 | NEnw [ 7os29| A 238 270 9.88 690  63[14507|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7os30| A 237|270 9.72 737 35(14597|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7os30| B 238 270 9.71 508l  96[14507|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw [ 7oe01| A 64| 267 000430  0000281| 48912285  PRKM
E303 |Powder River [4900525627| 1 BARLOW 21-20 LOUISIANA LAND & EXP wy | aen [ 75w | 20 | NEnw [ 7oe01| B 70| 268 000255 0000230  201|12285|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NEnw | 7oe04| B 154 268 0.128 00669  16.2[13285|  PRKM
E303 |Powder River [4900525627|  1BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | NENw [ 7o604| A 125 266 0.110 00s6af  30.0[13285|  PRKM
E393 [Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY [ 48N [ 75W 20 NENW 7060.6 A 16.1 2.67] 4.19] 274 9.4(13285 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7060.6 B 15.9 2.67 0.253 0.126} 51.8| 13285 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7076.6 B 15.0] 2.77] 1.88] 9.5/ 14297 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7076.6 A 22.4] 1.50 1.03] 16.8( 14297 PRKM
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP WY | 48N | 75W 20 NENW 7076.7 B 21.8 2.85 15.3(14297 PRKM
E393_|Powder River |4900525627| 1 BARLOW 21-20 LOUISIANA LAND & EXP wy | aen | 75w | 20 | Nenw [ 7o767] A 224 188 6.114297)  PRKM
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY' WY [ 35N | 70W 36 NESESW | 7538.0] B 16.7] 3.15| 10.8[13517 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7538.0| A 15.9] 1.64| 15.9(13517 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7544.1 A 16.6) 5.30] 9.2| 15597 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7544.1 B 16.7 4.93] 9.7| 15597 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7544 .3 A 16.4] 4.80 . 11.5[ 15597 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 356N | 70W 36 NESESW | 7544.3 B 16.6] 4.36 2.98| 6.2| 15597 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7546.7| B 13.4f 0.118 0.0559 33.0| 13217 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7546.7| A 13.1 0.0944 0.0407 53.9| 13217 TPOT
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W 36 NESESW | 7546.9] A 10.5| 0.0583 0.0192] 264(13217 TPOT
E932 [Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY [ 35N [ 70w 36 NESESW | 7546.9] B 10.3| 0.0256 0.00809 72.2|113217 TPOT
E932 [Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY [ 35N [ 70w 36 NESESW | 7549.9] B 3.3] 0.00213| 0.000051 784(15295 TPOT
E932 [Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY [ 35N [ 70w 36 NESESW | 7549.9] A 2.6 0.00192] 0.000152 285| 15295 TPOT
E932 [Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY [ 35N [ 70w 36 NESESW| 7550.1 B 4.0| 0.00287| 0.000191 206| 15295 TPOT
E932 [Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY WY [ 35N [ 70w 36 NESESW| 7550.1 A 3.4] 0.00194| 0.000146] 185| 15295 TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | asN | 7ow | 36 |Nesesw| 7ss74| A 124 00195 000259  213[13217|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | asn | 7ow | 36 |NEsesw| 7ss74| B 132 00131 o0o00217|  139[13217|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sn | 7ow | 36 |NEsesw| 7ss74| B 12 00280 000647  103[13217|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sN | 7ow | 36 |NEsesw| 7ss74| A 12 00143 000217|  182[13217|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sN | 7ow | 36 |NEsesw| 7se00| A 16. 00205  o0oo416|  79.1[15207|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | asN | 7ow | 36 |NEsesw| 7se00| B 16.3 00201 000251  116[152097|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sN | 7ow | 36 |NEsesw| 7ses1| B 167 00478| 000635  784|15587|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sN | 7ow | 36 |NEsesw| 7ses1| A 162 00244 000609  566[15587|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sN | 7ow | 36 |NEsesw| 7se83| A 138 21 0.0705 001200  700[13587|  TPOT
E932 |Powder River |4900921513| 2 FRED STATE DAVIS OIL COMPANY wy | 3sN | 7ow | 36 |NEsesw| 7ses3| B 151] 267 00461 000472|  136|13587]  TPOT
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | glec mD. mD psia)

TG32 | Powder River | 4000021573| 2 FRED STATE DAVIS OIL COMPANY WY | 35N | 70W | 36 | NESESW| 75685] A 2 27 00297 000660] 20| 15597|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 35N | 7ow | 36 |NEsesw| 7sess| B 160 267 00257 000539  964|15597|  TPOT
E932 |Powder River [4900021513| 2 FRED STATE DAVIS OIL COMPANY wy | 35N | 7ow | 36 |Nesesw| 7s791| B 169 267 00291  000s63|  811[15597|  TPOT
E932 |Powder River |4900921513| 2 FRED STATE DAVIS OIL COMPANY wy | asn | 7ow | 36 |Nesesw| 75794] A 165 266 00255 000520 _117|15597|  TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 2 NENW 6946.1 A 15.6 2.65| 5.81 2.59 83| 14286 TPOT
$835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 2 NENW 6946.1 B 16.5] 2.66 7.14] 5.33] 6.2( 14286 TPOT
$835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6946.2 A 14.3] 2.65 2.96] 2.17| 11.5| 14286 TPOT
S835 |Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6946.2 B 13.7] 2.66) 1.83] 1.08 21.6] 14286 TPOT
S835 |Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6956.1 A 15.2) 2.65 2.34 1.62) 11.6| 13216 TPOT
S835 | Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6956.1 B 16.2)] 2.66) 3.36 1.33 15.8 13216 TPOT
S835 | Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6956.2 A 13.8 2.64] 0.371 0.235 9.9( 13216 TPOT
S835 | Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6956.2 B 15.3 2.66) 0.875] 0.558] 16.1| 13216 TPOT
S835 | Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6957.8 A 16.9] 2.66) 0.0262) 0.00564 12415297 TPOT
S835 | Powder River [ 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6957.8 B 17.0] 2.67 0.0240] 0.00507 122| 15297 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6957.9 A 16.7] 2.66 0.0230] 0.00509 86.2| 15297 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6957.9 B 16.9 2.68 0.0268] 0.00535 71.6] 15297 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6966.1 A 10.0] 2.65 0.0283] 0.00878] 82.5| 13216 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6966.1 B 11.7] 2.67 0.0428] 0.0185 44.7113216 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6968.1 A 8.9 2.64] 0.0449 0.0140) 40.4| 13215 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6968.1 B 9.0] 2.65 0.0312) 0.0110) 77.2|13215 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6975.1 A 9.8 2.66 0.0620] 0.0338| 40.0| 15277 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6975.1 B 9.4] 2.68 0.0406] 0.0160) 164| 15277 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6978.8 A 7.6 2.68 0.0319 0.0117] 75.6| 15585 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6978.8 B 1.2] 2.50] 0.138] 0.0147] 79.8| 15585 TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6978.9 A 13.0] 2.67 0.507] 0.294 35.5| 15585 TPOT
835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw | eo7s9| B 115 265 0.701 0415  192|15585|  TPOT
835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEw [ eo790| A 166 264 1.56 o9s8|  184|13287| TPOT
835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEw | eo790| B 175 266 186 11|  1a5|13287]  TPOT
835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw | eos28| A 135 265 1.95 132]  133[15287|  TPOT
835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw | ess2s| B 132 267 131 0911 54|15287|  TPOT
$835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw [ ess29| A 116 266 0.760 05547 88| 15285|  TPOT
835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw | ess29| B 128 267 1.34 0812|  1956|15285| TPOT
$835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw [ ess01| A 64 266 000307|  0000076|  1211|13287|  TPOT
$835 |Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | Nenw [ eos0i| B 61| 265 000401  0000264|  229|13287|  TPOT
$835 |Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw [ ootz A 90| 265 00406| 000763  140|13217|  TPOT
$835 |Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM wy | 3N [eow | 2 | NEnw [ eoo12| B 86| 264 00339 000633  134|13217|  TPOT
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 2 NENW 6992.0 A 1.9 2.55] 0.00321 0.000037 752[ 12217 TPOT
S838 [Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 23 C SENE 6977.9[ A 4.1 2.72] 0.00124] 0.000068]| 393[ 15275 TPOT
$838 [Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 23 C SENE 6977.9 B 4.3] 2.72] 0.00116 0.000131 25015275 TPOT
$838 [Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 23 C SENE 6979.9 B 15.7] 2.77] 0.0598| 0.0170) 45.8|1 13216 TPOT
$838 [Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 23 C SENE 69799 A 11.2] 2.65| 0.0461 0.0153] 134/ 13216 TPOT
$838 [Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 23 C SENE 6982.1 A 71 2.67| 0200 0.00451 27515285 TPOT
838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM wy | 3an | eow | 23 | CsENE | evs21| B 76| 268 00150  000408|  293|15285|  TPOT
838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM wy | 33N | eow | 23 | CSENE | 69ss7| A 78| 267 00103| 0000798  243|13288|  TPOT
S838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6985.7] B 8.0] 2.67 0.00882 0.00123 51.9| 13286 TPOT
S838 | Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6985.8] B 6.5 2.68 0.00743] 0.000925) 168/ 13286 TPOT
S838 | Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N | 69W 23 C SENE 6985.8] A 5.5 2.68 0.00735 0.000378| 223| 13286 TPOT
S838 | Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6988.0 B 18.3] 2.66) 9.91 5.61 15.8| 15296 TPOT
S838 | Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6988.0 A 17.3 2.65 8.24 5.15| 16.1| 15296 TPOT
S838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 69959 A 11.8 2.64] 0.0739 0.0377] 50.7| 13216 TPOT
S838 | Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6995.9 B 13.5] 2.66) 0.0693| 0.0340) 61.0| 13216 TPOT
S838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6996.0 A 12.8 2.65] 0.991 0.639 17.7| 15216 TPOT
S838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6996.0 B 13.7] 2.66) 0.452 0.295) 17.8| 15216 TPOT
S838 | Powder River [ 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6996.9] A 1.1 2.64] 0.0220] 0.00584] 40.3| 13216 TPOT
S838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 23 C SENE 6996.9 B 11.7] 2.66 0.0141 0.00315 136| 13216 TPOT
838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM wy | 33N | eow | 23 | CSENE | eoses| B 63 264 00200  000159|  483|12216|  TPOT
S838 [ Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY [ 33N [ 69W 23 C SENE 6998.5 A 5.8| 2.63] 0.0138| 0.00121 207[ 12216 TPOT
T775 | Sand Wash | 0508106724| 7-797-2673 Craig Dome COCKRELL OIL CORP CO 7N | oW | 26 |NESWSW| 34659 B 69264 724 967 105[13266]  WWFK
T715 | Sand Wash | 0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | 9w | 26 |NEswsw| 3ses9 A 167 264 174 121 85[13266|  WMFK
T715 | Sand Wash | 0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | ow | 26 |Neswsw| 3671 A 173 264 153 godf 28315557  wwmFK
T715 | Sand Wash | 0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | 9w | 26 |NEswsw| 3s672 A 171 264 15557|  WMFK
T715 | Sand Wash | 0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | ow | 26 |NEswsw| 34673 A 170|264 188 127 6.4[15557|  WMFK
T715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | ow | 26 |Neswsw| 3se7al A 175 264 304 234 50[15577]  WMFK
715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | 9w | 26 |NEswsw| 34676 A 173 264 39.4 30.1 55[15577|  WMFK
715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | ow | 26 |NEswsw| 34678 A 164 264 4.40) 289 53[13277]  WMFK
715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | ow| 26 |NEswsw| 3s67 A 164 264 462 297 7al13277]  WMFK
715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | 9w | 26 |NEswsw| 34692 A 178 264 372 302 18[15577|  WMFK
715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N | 9w | 26 |NEswsw| 34692 B 179|264 3356 272 26| 15577|  WMFK
715 | Sand Wash |0508106724| 1-791-2613 Craig Dome COCKRELL OIL CORP co| N |ow| 26 |nNEswsw| 34708 A 165 266 213 167 65[13577]  WMFK
T715 Sand Wash | 0508106724 1-791-2613 Craig Dome COCKRELL OIL CORP CO 7N 91W 26 NESWSW| 3470.9 A 17.1 2.67] 26.9] 17.7] 13.1] 13577| WMFK
T777 | Sand Wash [ 0508706778| 1-697-0573 West Craig COCKRELL OTL CORP CO [ oN [ oW |5 [SESWSW| 17329 A 35259 080T 000390 554|121 WMFK |
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1732.9 B 4.1 2.59] 0.0137] 0.000304 299( 11219 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1733.0 A 5.8 2.65 0.0693] 0.0247] 42.8| 12226 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1733.0 B 17.9| 2.63] 0.00591 0.00102 269( 12226 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1733.8 A 3.9 2.61 0.00617] 0.000172 281(12216 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1733.8 B 4.7] 2.62] 0.00415 0.000303 214(12216 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1734.0 A 4.2] 2.62] 0.00490 0.000277 283( 12216 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 1734.0 B 4.8| 2.63] 0.00338| 0.000300] 248(12216 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91w 5 SESWSW| 17479 A 6.0 2.59] 0.0124] 0.00126 171/ 13225 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91W 5 SESWSW| 1747.9] B 5.1 2.65] 0.00317] 0.000168| 527| 13225 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91W 5 SESWSW| 17499 A 5.8 2.61 12229 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91W 5 SESWSW| 1750.1 A 6.3 2.63] 0.00777| 0.00131 133| 13226 WMFK
T717 Sand Wash | 0508106718 1-691-0513 West Craig COCKRELL OIL CORP co 6N 91W 5 SESWSW| 1750.1 B 6.9 2.65] 0.00592 0.00118 114 13226 WMFK
7717_| Sand Wash | 0508106718| 1-691-0513 West Craig COCKRELL OIL CORP co| eN | 0w | 5 |seswsw| 17507 A 48] 262 0.365 00121]  113[13226]  wmFK
B646 Uinta 4304730584 11-17F RIVER BEND UNIT MAPCO INCOPORATED uTt 105 20E 17 SENENW| 7287.7] A 6.5 2.65| 0.114] 0.0148| 68.1] 17286 MVRD
B646 Uinta 4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 7287.7 B 4.7] 2.61 0.0859 0.0151 87.7| 17286 MVRD
B646 Uinta 4304730584 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8229.7 B 7.9 2.65] 0.0422] 0.00629 124/ 16286 MVRD
B646 Uinta 4304730584 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8229.7 A 7.4 2.64] 0.0380 0.00406 32.5| 16286 MVRD
B646 Uinta 4304730584 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8233.0 A 5.7] 2.65] 0.0415 0.00466 92.1]| 16296 MVRD
B646 Uinta 4304730584 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8233.0 B 5.8 2.65] 0.0344 0.00464] 125 16296 MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut | 10s | 20E | 17 |senenw| s2337| A 56| 265 00at6| 000399  112|16296| MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut | 10s | 20 | 17 |senenw| s2337| B 55 265 00365|  000464|  131|16296| MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20E | 17 |senenw| s2369] B 55| 267 00246| 000163  237|15276|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 10s | 20E | 17 |sEnenw| s2s69] A 53 266 00197l 000170  385|15276| MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20E | 17 |sEnenw| s2451] A 26| 268 000786| 0000781  109|13296|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20 | 17 |senenw| s2451| B 300 269 000676| 0000580  490|13296| ~ MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20E | 17 |senenw| s2s28| B 25 267 000682| 0000165  264|12219|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20E | 17 |sEnenw| s2s28| A 17| 265 000534 0000091  205|12219|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 10s | 20E | 17 |sEnenw| s2s74| A 82| 266 0.134 00187]  837|16277|  MmvRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20 | 17 |senenw| s2s74| B 75 264 0.131 00217|  748|16277|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20E | 17 |senenw| s2s7s| A 64 265 0.0943 o0o0t12|  1a3|16276|  mvRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8287.8 B 6.3] 2.65| 0.0702] 0.0124] 85.0| 16276 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8294.2 B 7.6 2.65| 0.288] 0.0344] 73.9(16277 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8294.2 A 7.8 2.65 0.229 0.0283] 62.0| 16277 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8294.4 A 7.7| 2.65 0.188] 0.0252] 89.6| 16277 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8294.4 B 7.6 2.65| 0.169 0.0220) 52.2|116277 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 83025 A 1.0| 2.67| 0.00361 0.000112 142| 13265 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8302.5| B 1.8 2.69] 0.00274] 0.000056 309( 13265 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8305.8 B 6.9 2.69| 0.0233] 0.00292 139| 15266 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8305.8 A 6.4] 2.68 0.0212] 0.00255 151| 15266 MVRD
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED ut 108 20E 17 SENENW| 8362.3 B 8.9 2.66 0.112] 0.0143] 80.1| 16296 MVRD
B646 |  Uinta | 4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED u | 10s | 20 | 17 |senenw| 83623 A 85| 265 0.0833 00127] 104 16206]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | glec mD. mD psia)

646 | Umia | 4304730584 T1-17F RIVER BEND UNIT WMAPCO INCOPORATED T | 705 | 208 | 17 |SENENW| 53625 A 57 269 0.129 00T3T| . 212[16296  WVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 10s | 208 | 17 |senenw| s3e2s| B 83 267 0.123) 00133 921|16296|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 10s | 208 | 17 |senenw| sas3| B 56| 268 00152 000120|  121[15266|  MVRD
B646 | Uinta  |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 10s | 20 | 17 |senenw| s3] A 56| 268 00128)  000159|  121|15266|  MVRD
B646 | Uinta  |4304730584|11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 10s | 20 | 17 |senenw| s4s02| A 57| 266 00408 000481  910[15266| MVRD
B646 |  Uinta |4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED Ut | 108 | 20 | 17 |senenw| s4s02| B 60| 267 00402] 000602 851|15266|  MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6344.9] B 2.4 2.58| 0.255] 0.00802 56.2| 13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6344.9] A 3.8 2.57 0.0699 0.000312] 164| 13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6344.9] (o} 2.5] 2.61 0.0106 0.000664 144113216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6348.9] (o} 1.8 2.59] 0.00820 0.000643| 17413216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6348.9] B 1.9 2.61 13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6351.5] A 9.5 2.65 0.0931 0.00649| 33.4| 14266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6351.5] Cc 10.1 2.65 0.0782 0.00923] 55.9| 14266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6351.5] B 10.0 2.65 0.0761 0.00845 54.0| 14266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6351.7 B 8.1 2.61 0.0725] 0.00124 143| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6351.7 (o3 8.3 2.63] 0.0572 0.000778| 165| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6351.7 A 8.3 2.62] 0.0552 0.00164 65.7| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6352.1 B 8.1 2.66) 0.0314 0.000793| 109| 13276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6352.1 A 7.3 2.66) 0.0287 0.00110 74.0| 13276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6352.1 c 8.1 2.67 0.0246 0.000310] 21913276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6357.5 B 0.6 2.67 0.0126 0.00127 141] 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6357.5 A 0.9] 2.67 0.00348| 0.000141 328| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6362.5 (o3 4.0] 2.64] 0.0248 0.000384 104| 13246 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6362.5 A 2.8 2.63] 0.0217 0.000170] 135| 13246 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6362.5 B 3.5] 2.63] 0.00509 0.000412] 122| 13246 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23E | 7 |NEsenw| 63637 B 22| 263 000547| 0000234  226|13276|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 63637 A To| 263 000214] 0000080  330|13276|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| o677 C 83 263 0.150 o0282|  47.113276|  mvRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| ede84| C 120 264 0.900 0390|  180|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| odcs4| A 121 263 0.884 0.434 96|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| ede84| B 121 264 0,835 0387|  105|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| o468 B 127 263 1.45 0s87|  187|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| odc85| A 119 263 0.911 0382|  147|16576| mVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 23 | 7 |NEsenw| ede85| C 122 263 05877 0431 123|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| odee| A 21| 264 0838 0257 39.1|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23E | 7 |nEsenw| ede86| C 121 263 0.740 0297|  206|16576|  MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6468.6 B 12.3] 2.63] 0.715 0.319| 6.5(16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 6472.7 A 9.0] 2.64] 0.303 0.0454] 26.9| 16276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6472.7 B 8.5] 2.64] 0.163 0.0262] 60.5| 16276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 6475.2 (o3 12.5] 2.63 1.21 0.532 16.6( 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6475.2 A 13.0] 2.64] 1.13 0.390 30.7| 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 6475.2 B 12.4] 2.63 1.1 0.444 18.5(16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 6475.3 A 12.4] 2.63 1.29| 0.583 10.3[16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 6475.3 B 121 2.63] 1.14 0.479 17.7[16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 6475.3 Cc 12.5] 2.63 0.922 0.266 22.5| 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6475.4 Cc 11.9| 2.63 0.884 0.293 18.6( 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6475.4 B 11.8] 2.63 0.779 0.313 16.6( 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6475.4] A 11.9] 2.64] 0.736 0.307] 15.5[ 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6482.0| B 3.7 2.67 0.0224 0.000092] 210| 16286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6482.0| A 2.6 2.65 0.0181 0.000095 272| 16286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6482.0| Cc 2.9 2.66) 0.0149 0.000027| 782| 16286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6486.4] A 12.5] 2.64] 2.28] 0.658] 20.1| 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6486.4] [0} 12.1 2.64] 2.26 0.633] 27.8| 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6486.4] B 12.2] 2.64] 2.06 0.637] 23.7| 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6486.5 B 11.3] 2.63] 1.44] 0.286 36.7| 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6486.5 (o3 11.3] 2.63 1.29| 0.391 24.7|16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6486.5 A 10.9] 2.63] 1.05| 0.246 17.9/ 16576 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6486.6 (o3 9.3 2.63] 0.467 0.0724 37.9| 16576 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 238 | 7 |NEsenw| o4ses| B 93| 263 0.365 00476|  26.9[16576|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ot [ 10s | 238 | 7 |NEsenw| odses| A 87| 263 0344 00s32|  505|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| o4se7| B 96| 263 0.780 0251  102|16576| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| e4se7| c 96| 263 0,686 0182|  323|16576| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ot [ 10s | 23 | 7 |NEsenw| o4se7| A 99| 263 0,629 o01a6|  16.4|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 23 | 7 |NEsenw| o4sos| A 13| 263 0.792 0186|  549|16576|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 238 | 7 |NEsenw| e4sos| C 12| 263 0.756 0216|  21.9|16576| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| o4sos| B 13 264 0.700 0172|  359|16576| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| o4s07| A 118 263 0.827 0269|  18.1|16576| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| e4s07| B 114 263 05533 0139|  s84|16576| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |nEsenw| e4s07| c 11| 263 0512 0178]  250|16576| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| o425 B 99| 266 0.260 00620| 268 15286|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 26 | 7 |NEsenw| ed025| A 98| 266 0.166 0031a]  36:3|15286|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2 | 7 |NEsenw| ed025| C 97| 266 0.0896 00126|  454|15286|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 2E | 7 |NEsenw| edo26| C 98| 266 0.190 00193  86:8|15286| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 2 | 7 |NEsenw| edo26| A 102 266 0.182) 00166  122[15286|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| edo26| B 99| 266 0.156 o022|  44.1|15286| mVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| eso7s| B 25| 265 000479| 0000308  243|13266|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 2E | 7 |NEsenw| eso7s| A 30| 266 000385| 0000339  237|13266|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |nEsenw| eso7s| c 25| 265 000312| 0000200  820|13266|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 2E | 7 |NEsenw| esos2| A 31 265 00319  0000484|  125[13266|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2 | 7 |NEsenw| es083| C 29| 263 0.520 00736|  67.313266|  MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6508.3 B 3.4 2.64] 0.345 1.94 12.5(13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6511.4] c 9.3 2.65 0.264 0.0369 38.5| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6511.4] B 9.2] 2.65 0.162 0.0314 47.6(15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6511.4] A 8.4 2.65 0.125 0.0244 58.8| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6511.5] A 8.7 2.65 0.181 0.0367 29.2| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6511.5] c 9.5 2.65 0.148 0.0290 51.5| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6511.5] B 9.0] 2.65] 0.119 0.0198| 41.5[15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6515.5] B 14.5] 2.64] 4.35] 1.86) 14.6( 16586 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6515.5] A 16.3] 2.64] 4.27| 2.00 13.9/ 16586 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6515.5] [0} 13.3] 2.72] 4.06 1.31 21.1| 16586 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6515.6 A 15.1 2.63] 4.79] 1.94 14.5/ 16586 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6515.6 B 15.4] 2.64] 4.70] 1.61 26.3| 16586 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6515.6 Cc 13.8] 2.63] 3.79] 1.67] 9.9/ 16586 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6518.1 A 5.2 2.63] 0.0459 0.00125 155| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6518.1 (o3 4.8 2.63] 0.0292 0.00117] 42.5(13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6518.1 B 5.1 2.63] 0.0284 0.00125 75.2| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6527.6 B 9.8] 2.64] 0.378 0.0512] 34.8)| 16596 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6527.6 A 10.4] 2.64] 0.361 0.0643] 34.2| 16596 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6527.6 C 9.8 2.64] 0.350 0.0978] 12.8[16596 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6527.7 B 8.6 261 0.357 0.0566 32.6| 16596 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6527.7 A 9.6 2.64] 0.347 0.0567] 46.7(16596 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6527.7 (o3 9.6 2.64] 0.334 0.0530) 40.4( 16596 MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ot [ 10s | 23 | 7 |NEsenw| es302| A 98| 263 0300 00235  130|16586|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |nEsenw| es302| C 95| 263 0284 00600|  28.4|16586|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| es302| B 96| 263 0239 00405|  372[16586| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 65303 A 89| 263 0777 00701|  326|16586|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 65303 c 90| 263 0.260 0036af  207|16586|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 65303 B 94 263 0257 00a16|  225|16586|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| es304| A 99 263 0315 00639|  26.9|16586|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 23E | 7 |NEsenw| es304| C 99 263 0.287 0045af  512[16586| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| es304| B 102 264 0282 00203|  254|16586| MVRD
Eo46 | Uinta  |4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |Nesenw| es375| c 09| 267 0.00216]  0000073] _‘184|16585]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ G:
Number y constant | Code
it |amc| % | glec mD. mD pola

o465 | Unia | 4304730505| 27 FLAT MESA ENSERCH EXPLORATION GT [ 706 | € |7 |NESENW| 65461 A To| 265 000787 0.000048| _ 233|13296]  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 28 | 7 |NEsenw| es4e1| B 12| 262 13296|  MVRD
E946 | Uinta  |4304730545| 27 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |nEsenw| es461| c 101 261 13296|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2 | 7 |NEsenw| ess05| B 15| 266 000209| 0000111  326/13216|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 2 | 7 |NEsenw| ess05| A 13| 266 000270| 0000109  187|13216|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut |10 | 2 | 7 |nEsenw| ess05| 14| 268 000225{ 0000069  360|13216|  MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6559.4] B 1.9 2.64] 0.00393| 0.000098| 450 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6559.4] A 2.0] 2.65 0.00273| 0.000073| 298| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6559.4] [0} 1.9 2.65 0.00236| 0.000076 19413266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6683.9] (o} 1.1 2.68 0.00281 0.000140 119| 13246 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6683.9] A 1.9 2.69] 0.00237| 0.000158| 108| 13246 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6683.9] B 1.1 2.68 0.00218| 0.000056 610] 13246 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6686.8 Cc 7.8 2.67 0.0736 0.00747| 99.4| 14276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6686.8 B 7.7] 2.67 0.0613 0.00751 21.6| 14276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6686.8 A 8.1 2.68 0.0353 0.00236 155( 14276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 6688.2] (o} 6.8 2.67 0.0968 0.00546 59.8| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6688.2 B 7.2 2.67 0.0681 0.00137] 217|15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6688.2 A 7.0] 2.66) 0.0655] 0.00474 91.4| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6688.3 (o3 71 2.67 0.0596 0.00317] 118| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6688.3 A 7.2 2.67 0.0518 0.00389 82.9| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW/| 6688.3 B 71 2.67] 0.0284 0.00207 82.5| 15276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6695.8 A 4.0] 2.65 0.0444 0.000606 20313276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6695.8 B 5.0] 2.66 0.0398 0.00115 74.7|13276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6695.8 (o3 8.2 2.66) 0.0290 0.00112 70.9] 13276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6698.0 (o3 2.8 2.67 0.00363| 0.000047| 1097| 12266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 6698.0 B 2.6 2.65 0.00265 0.000049| 481| 12266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION ut 108 23E 7 NESENW| 6698.0 A 2.0] 2.63] 0.00133| 0.000034 436| 12266 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| e7001| B 22| 262 000329| 0000072  483|12216|  MVRD
Eo46 | Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 67001 A 21 263 000275| 0000068  370|12216|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nesenw| 67001 C 17l 265 0.00264] 0000055  314|12216|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nesenw| 67028 © 82| 267 00615 000355  560[13266|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |Nesenw| 67028 A 78| 268 00532 000250  906[13266| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 67028 B 84| 268 00385 000280  833[13266| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| o700 B 17| 267 000364| 0000170  293|13216|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nEsenw| o700 C 18| 267 000347| 0000154  378|13216|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nEsenw| e7008| A 22| 268 000179| 0000117  231|13216|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23E | 7 |NEsenw| 72723 ¢ 89 265 0.128] 000751  57.6|13276|  MVRD
Eod6 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |NEsenw| 72723 A 90| 266 0125] 000638  947|13276| MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT 108 23E 7 NESENW| 7272.3 B 9.4] 2.66 0.0836 0.00442] 94.0| 13276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7276.2 A 7.3] 2.67] 0.0600 0.00653| 60.5| 14266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7276.2 B 7.3] 2.68 0.0563 0.00230 84.9| 14266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7276.2 (o3 8.1 2.68 0.0467 0.00189 81.2| 14266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7278.8 A 7.0] 2.66 0.0592 0.00133| 75.3| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7278.8 (o3 7.8 2.66 0.0413 0.000556 172] 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7278.8 B 7.5 2.65] 0.0404 0.00133| 62.8| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.2 Cc 6.1 2.64] 0.0515 0.00168| 41.0(13286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.2 A 6.1 2.64] 0.0284 0.000356 142| 13286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7279.2 B 6.6 2.64] 0.0246 0.000781 86.0| 13286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7279.4 A 7.0] 2.65| 0.0489 0.00146 89.9)| 13286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.4] c 7.3 2.65 0.0393 0.00105 116| 13286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.4] B 7.4 2.65 0.0340 0.00120 112| 13286 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.9 B 6.6 2.63] 0.0332 0.000490 293/ 13296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.9 A 6.3 2.63] 0.0318 0.000735 110| 13296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7279.9 (o3 6.9 2.64] 0.0241 0.00235 43.2(13296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7284.3 B 7.8 2.65 0.0627 0.00310 63.9] 14296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7284.3 A 7.7] 2.65 0.0499 0.00323] 56.7| 14296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7284.3 (o3 7.9 2.65 0.0261 0.00206 55.2| 14296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7284.4 A 8.0] 2.65 0.0451 0.00266 96.7| 14296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7284.4 B 8.0] 2.65 0.0373 0.00248| 66.5| 14296 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 72844 c 82| 266 00303 000191  103|14296|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 72845 ¢ 79| 265 00491 000261 946|429 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 72845 B 82| 265 00404 000115  239|14206|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 72845 A 78| 265 00359 000505  610[14296| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |nesenw| 72871 ¢ 56| 264 00498 000115  906[13285| MVRD
Eo46 | Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |Nesenw| 72871 A 56 264 00426 000147  257[13286| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 72871 B 57| 264 00311 0000610  139[13286|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 72809 A 49 265 00503 000139|  120[13266| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 72809 B 51 265 00351  0000616|  189[13266|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 72809 c 55 266 00298 000150  68.1[13266| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 72009 ¢ 23 263 000591| 0000308  227|12266|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 72009 B 18| 262 0.00445|  0000334|  180|12266|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |NEsenw| 72009 A 32| 266 000422|  0000124|  400|12266|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 72034 C 37| 267 00270  0000584|  781[13206|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 72034 B 31| 266 000455{ 0000435  180|13206|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 72034 A 35 268 000372| 0000053  306|13206|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 72035 ¢ 33| 266 00304|  0000487|  948[13206| MVRD
Eod6 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 72035 A 38| 268 00294 0000490  145[13206|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 72035 B 31 266 000401 0000579  194|13206|  MVRD
Eod6 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |NEsenw| 72044 A 000434 0000216  923|13206|  MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT 108 23E 7 NESENW| 7297.1 (93 1.1 261 0.00800] 0.000344 167] 13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT 108 23E 7 NESENW| 7297.1 B 1.9| 2.63] 0.00411 0.000144 232(13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7297.1 A 1.9 2.62] 0.00358| 0.000137] 22613216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7299.3 A 6.9 2.68 0.0704 0.00170 172| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7299.3 B 6.4] 2.68 0.0691 0.00251 86.6| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7299.3 [} 6.8 2.68 0.0536 0.00186 70.0| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7300.1 [0} 5.5 2.67 0.0646 0.00268| 71.5| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7300.1 A 5.5 2.68 0.0643 0.00244 90.5| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7300.1 B 5.7] 2.68 0.0585] 0.00231 90.0| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7300.6 B 5.9 2.68 0.0922 0.00202 100| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7300.6 A 5.8 2.68 0.0524 0.00156 82.5| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7300.6 c 5.9 2.68 0.0431 0.00163] 73.2| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7301.4] c 2.5] 2.60 0.00721 0.000536 116| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7301.4 A 2.5] 2.57] 0.00641 0.000209 58813266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7301.4 B 2.6 2.58 0.00609| 0.000282 29613266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7311.7 (o3 2.0] 2.62] 0.0351 12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7311.7 A 1.9 261 0.0172 0.00102] 35.6| 12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7311.7 B 1.4] 261 0.00363| 0.000117 312[12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7311.9 (o3 5.9 2.66 0.0536 0.00153| 65.9| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7311.9 A 5.3] 2.67] 0.0508 0.000665| 162| 13266 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 73119 B 59 267 00348|  0000894|  149[13266| MVRD
Eo46 | Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 73127 B 83 266 00728 000252  110[1429| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23E | 7 |NEsenw| 73127 A 78| 266 00708 000303  606|1429| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 [NEsenw| 73127 ¢ 84| 267 00569 000373  594|1429|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 73134 A 57| 265 0.614 00748|  153[13256|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 73134 C 64| 265 0.280 00192|  547[13256|  mVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23E | 7 |NEsenw| 73134 B 63| 265 0128] 000761  353|13256| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |nEsenw| 73138 c 67| 266 0.132 00151 159[13266|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 73138 A 59 265 0102| 000336  89.9|13266| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 73138 B 61| 265 00670  000375|  600[13266|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 73143 B 57| 265 0125] 000451  532|13266| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |nEsenw| 73143 c 63 266 0122| 000470 88013266 MVRD
Eo46 | Uinta  |4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 236 | 7 |Nesenw| 73143 A 58| 265 00838 000412 8041|13266] MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Critical Permeal
US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker
website: http://www.kgs.ku.edu/mesaverde

ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability
Number y constant | Code
it |amc| % | glec mD. pola
o465 | Unia | 4304730505| 27 FLAT MESA ENSERCH EXPLORATION GT [ 705 | € | 7 |NESENW| 75671 B o 264 175 00208 34013266 WVRD
E946 | Uinta  |4304730545| 27 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |nEsenw| 7ee87| A 30| 263 00114| 0000833  177[13226|  MVRD
E946 | Uinta  |4304730545| 27 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |NEsenw| 7ees7| B 36 264 000611 0000315  205/13226|  MVRD
E946 | Uinta  |4304730545| 27 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |nEsenw| 7ess7| c 30 262 000593 0000216  509|13226|  MVRD
Eo46 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 2E | 7 |nEsenw| 7e711| B 43 265 155 0.0658|  325[13256|  MVRD
Eod6 | Unta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |nEsenw| 7e711| A a8 267 0.685 00073|  256[13256|  MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7676.4] B 1.1 2.61 0.00404 0.000058| 68812216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7676.4] A 1.8 2.64] 0.00342| 0.000120] 160| 12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7676.4] [} 1.4] 2.62] 0.00307 0.000088| 155( 12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7678.8 B 2.0] 2.63] 0.0476 0.00346 75.0| 12266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7678.8 (o} 1.5 2.62] 0.0152 0.00117] 80.5| 12266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7678.8 A 1.6 2.63] 0.00877| 0.000355) 295| 12266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7686.4] A 3.8 2.65 8.36 0.315 22.8| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7686.4] B 3.5 2.65 0.106 0.0236 50.1| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7686.4] [0} 3.7 2.67 0.0901 0.00323] 91.5| 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7689.7| B 7.6 2.68 0.0744 0.00452 90.0| 14276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7689.7| A 7.4 2.67 0.0741 0.00374 105| 14276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7689.7 (o3 7.8 2.68 0.0589 0.00618] 44.2(14276 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7701.1 (o3 1.0] 2.59 0.00821 0.000155] 22013216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7701.1 B 0.7] 2.60 0.00382 0.000099| 817|13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7701.1 A 0.9] 2.61 0.00263| 0.000097 172|13216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7704.4 A 3.5 2.62] 0.00991 0.000414 58.8| 12226 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7704.4 (o3 2.6 2.61 0.00527| 0.000213| 152( 12226 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7704.4 B 3.2 2.62] 12226 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7707.5 A 2.9 2.66) 0.216 0.0364 32.6| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7707.5 B 3.4] 2.67 0.0630 0.00364 58.7| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7707.5 (o3 3.0] 2.65 0.0629 0.00335 83.4| 13256 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7712.7 B 3.2] 2.69 0.0343 0.000383} 134| 13266 MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 77127 ¢ 35 27 00222|  0000449|  919[13266| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 2E | 7 |Nesenw| 77127 A 30| 269 00100  0000528|  234[13266|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 78se3| A 20| 257 000895| 0000065  714|12296|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 78se3| B 12| 25 000338| 00001209  221|12296| MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nEsenw| 78se3| c 06| 254 000303  0000066|  325/12296|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 7sssa| c 102 265 0.121 00222|  616|14206| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 7sssa| A 98| 265 0117 00258|  442[14266|  MVRD
Eo46 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |NEsenw| 7sssa| B 102 265 0.115 o0o189|  89.9[14266| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |nEsenw| 7se71| A 19| 265 0.130 00284]  459[14266|  MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nEsenw| 7ss7s| c 70| 261 0133 000462  994|13266| MVRD
Eod6 | Uinta  [4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut [ 10s | 23 | 7 |NEsenw| 7ss7s| A 69 261 00972 000423  447[13266| MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7887.8 B 7.0] 261 13266 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7889.1 B 1.1 2.53 0.00378 0.000079 255(12296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7889.1 Cc 1.9| 2.55] 0.00246| 0.000040 424112296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7889.1 A 1.8 2.54] 0.00166| 0.000030 362(12296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7892.7 Cc 0.8] 2.68 0.00145| 0.000014 1349| 12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW| 7892.7 A 1.0| 2.68 0.00134| 0.000042 443112216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7892.7 B 0.7] 2.67] 0.00130 0.000032 442| 12216 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7896.2 A 1.3 2.53 0.00517| 0.000107 274(12296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7896.2 Cc 0.8] 2.54] 0.00328| 0.000090 20612296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7896.2 B 1.8 2.53 0.00247| 0.000056} 175| 12296 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT [ 108 23E 7 NESENW| 7898.5 B 2.7] 2.60 0.0112 0.00107| 139| 13226 MVRD
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION uT | 108 23E 7 NESENW | 7898.5] A 2.6 2.61 0.00938| 0.000631 180| 13226 MVRD
Eo46 | Uinta  |4304730545| 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 |nEsenw| 7s085| c 22| 260 0.00717| 0000557 88.3|13226| _ MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 103 22E 1 SWSE 7803.5 A 2.0 2.61 0.00469| 0.000077 196 12290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7803.5 B 0.00135 0.000020 363| 12290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7803.8 A 21 2.60 0.00256 0.000039 193| 12290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7806.5 B 8.1 2.66) 0.0412 0.00175 160 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7806.5 A 8.1 2.66 0.00795 0.00110 193] 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7808.7 A 9.8 2.65 0.0382 0.00573] 56.0| 13260 MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78087 B 100 265 003s8| 000380  173|13260|  MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78104| B 91| 268 00a19| 000147  226[13260| MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78104| A 98| 269 o0ot14|  ooot78|  139[13260|  MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78158 B 12 23 00390| 0000145|  338[13220|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78158 A 15| 23 00174)  0000507|  909[13260|  MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78184| B 17| 265 00230| 0000326  283[13220|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78184| A 18| 265 000a80| 0000057  422|13260  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78235 A 20| 260 000445| 0000037  601|12220|  MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78235| B 13| 259 000301| 0000012  1587|13240  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78255 B 47| 273 000536| 0000299  363|13260  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78255 A 000517|  0000244|  184|13260|  MVRD
KM1022| Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 108 | 22 | 1 | swse | 78255 A 58| 275 000242| 0000225  378|13260|  MVRD
KM1022| Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 108 | 22 | 1 | swse | 7827.7| 08| 251 00243 0000195  262[13260|  MVRD
KM1022| Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78307 B 12| 249 0141 000462  60.7|13240|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78307 A 99| 273 000202| 0000028  673|13240|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 108 | 22 | 1 | swse | 78365 B 1| 244 00323 0000187  86.4[13240|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78365 A 14| 247 000818| 0000137  234|13240|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 7s405| B 10| 248 00517| 0000390  882[13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 108 | 22 | 1 | swse | 78405| A 16| 251 000113 0000013 69913260  MVRD
KM1022| Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78405| A 07| 249  o0oc00184| o.00000s|  161(13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78415| B 09| 280 000898| 0000085  513|13260] MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78415 A 000251 0000040  416|13260|  MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7848.8 B 2.2 2.30] 0.0210 0.000750 127(13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7848.8 A 1.3] 2.36 0.00255| 0.000061 152| 12290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE | UT | 10S 22E 1 SWSE 7849.4 A 1.5] 2.60 0.00351 0.000015 488| 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7849.4 B 1.1 2.59 0.00132| 0.000041 133| 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7851.5 A 4.4 2.68 0.0105 0.000781 153[13210 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7851.5 B 4.4 2.64] 13210 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7853.5 A 3.8 2.68 0.00739 0.000921 161] 13220 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7853.5 B 4.0] 2.67 0.00592 0.000754 148| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7857.5 A 4.6 2.65 0.00187 0.000031 710] 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7857.5 B 0.00170 0.000041 458| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7858.5 A 2.8 2.63 0.00312] 0.000009 797113290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7862.6 A 6.3] 2.66 1.45 0.0296 58.1| 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7862.6 B 6.1 2.65 0.0109 0.00140] 125| 14240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7865.6 A 1.3] 2.74] 0.0310 0.00424 66.4| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7865.6 B 0.8] 2.72] 0.0280 0.000352 180| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7867.8 B 5.5 2,67 0.0213 0.000201 672| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7867.8 A 8.2] 2.69] 0.00526| 0.000791 138| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7869.5 B 7.5] 2,67 0.0113 0.00232] 215| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7870.5 A 9.0] 271 0.0367 0.00639 235| 14290 MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 78725| B 19| 260 00129 0000192  218[13200|  MVRD
KM1022| Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78725 A 29| 263 000328| 0000056  281|13290|  MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7882.7 A 2.0] 2.57] 4.05 0.251 41.2(13260 MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 108 | 22 | 1 | swse | 78s6s| A 07| 257 000169|  154/13210|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 7ssss| B 12| 258 000910| 0000027  863|13260| MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 7ssss| A 000228| 0000022  571|13260]  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78018| A 12 28 000733|  0000061|  105|13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 78098| B 06| 258 00554  0000190|  344[12210|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 7800.8| A 07| 256 000134 0000038  216|13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 79045| B 15| 25 000314| 0000060  348|13270|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 79045 A 12| 251 000208| 0000028  608|13270|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 79065 A 09| 252 000358| 0000107  356|13290|  MVRD
KM1022|  Uinta | 4304736565| NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 105 | 22 | 1 | swst | 79065| B 08| 253 0.00305|  0000128]  160|13290]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Critical Permeal
US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker
website: http://www.kgs.ku.edu/mesaverde

ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability b
it |amc| % | glec mD. mD psia)

RWT0ZZ| — Uinta | 4304736565 NBU T022-TA Natural Butis | KERR-MCGEE OILGGAS ONGHORE| UT | 108 | 22 | 1 | SWSE | 79095 B 73] 260 0.00800[ 0.000731| _ 250]13290]  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22 | 1 | swse | 79005 A 27| 263 000430  0000521|  106|13290|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 108 | 22E | 1 | swse | 79125 A 28| 259 00213 000108|  198[13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 108 | 22 | 1 | swse | 79125 B 25| 255 00133|  0oo0066|  111[13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE| UT | 105 | 22 | 1 | swse | 79145| B 13| 260 00688|  0000384|  136[13260|  MVRD
KM1022|  Uinta  |4304736565| NBU 1022-1A Natural Butte| KERR-MCGEE OILS&GAS ONSHORE | UT | 105 | 22E | 1 | swse | 79145 A 20| 261 000589 0000063  442|13260|  MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7920.5 A 2.0] 2.55 0.0111 0.000204 295| 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7920.5 B 1.8 2.54] 0.00721 0.000029 306| 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7922.5 A 1.8 2.45] 0.00543| 0.000112] 243|13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7922.5 B 1.0] 2.43] 0.00318| 0.000096 33413290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7924.5 A 0.9 2.58 0.00298| 0.000033| 390| 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7924.5 B 0.8 2.57 0.00132| 0.000014 57813290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7926.5 A 1.5] 2.61 0.00123| 0.000007 978 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7934.5 A 0.0119 0.000618| 99.6| 13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7934.5| B2 1.1 2.64] 0.00750 0.000045 424113290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7934.5 B 1.1 2.52] 0.00393| 0.000049 282|13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 79345 A2 1.0] 2.56 0.00127| 0.000011 92113260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7943.5 A 1.4] 2.60 0.00811 0.000267 254(13290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7945.5 B 1.9 2.32] 0.0528 0.000934 82.4]13220 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7952.5 A 1.0] 2.64] 0.0319 0.00138] 277|12290 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7955.5 A 6.2 2.66) 0.00486 0.000054 198 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7955.5 B 6.2 2.65 0.00474 0.000067 605| 13240 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7957.5 A 2.5] 261 0.00547| 0.000044 496/ 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte | KERR-MCGEE OIL&GAS ONSHORE| UT | 10S 22E 1 SWSE 7957.5 B 1.1 2.56 0.00348 0.000060] 235| 13260 MVRD
KM1022 Uinta 4304736565 | NBU 1022-1A Natural Butte| KERR-MCGEE OIL&GAS ONSHORE | UT [ 10S 22E 1 SWSE 7961.5 A 1.4 2.66 0.00258| 0.000054 428) 13260 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE| UT 98 20E 36 SESE 8175.5 B 6.6] 2.64] 0.0320| 0.00134 89.6] 15225 MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SESE | 81755 A 69 266 00293 000120  874[15225|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SEse | s1789| A 77| 266 00233 000205  811[15205|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SeEse | s1s18| 8 16| 266 000072| 0000322  411|15285|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SeEse | s1s18| A 15| 266 000583 0000284  232|15285|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SESE | 8184 A 70| 265 00520 000228  79.1[13286|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SESE | s1s4s| 8 71 265 00233 000240  159[13286|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s1sa| A 69 266 00s89| 000170  715[13285|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s1s46| 8 67| 265 00128 000231  396[13285| MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SeEse | s1es7| A 57| 265 00551 0000809  131|13286|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | Sese | s1ss7| 8 59 265 00145| 0000696  153|13286|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | Sese | s1e72 A 45 267 00519 000136  975[1529| MVRD
KM36O | Uinta  |4304735788| ~ NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | SEsE | s1872| & 47| 268 00149| 0000530  394|15296|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SeESE [ s1036| & 21| 264 000619 0000205  195|13226|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | SESE | s1036| A 22| 264 000368| 0000051  357|13226|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE | s1e56| B 30| 267 000558| 0000133  405|14275|  MVRD
KM360 | Uinta  |4304735788| NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | SESE [ 81956 A 30| 268 0.00265| 0000075  496|14275|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | Sese [ s1e81| A 68 267 0.0554| 0000855 100[12219|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | Sese [ s1s81| B8 73| 267 000406|  0000361|  235|12219|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE [ s2002| B 12| 269 13255|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE [ s2005| B 15| 2569 000315|  0000074|  403|13255|  MVRD
KM360 | Uinta  |4304735788| NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | SESE [ 82005 A 08| 269 000275| 0000053  466|13255|  MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8216.5 A 21 2.65| 0.0150 0.000415| 114/ 11219 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8218.5 A 5.8 2.66) 0.0436 0.00117] 109| 15795 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8218.6 B 6.0 2.66) 0.0111 0.00111 132| 15795 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8218.6 A 5.9 2.66) 0.0111 0.000638| 262| 15795 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8223.5 B 6.7 2.65 0.0178 0.00148| 162| 15395 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8223.5 A 6.3 2.65 0.0159 0.000936 192| 15395 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8225.6 B 1.6 2.67 0.00696 0.000133| 962| 16295 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8225.6 A 1.4] 2.67 0.00312] 0.000100] 400 16295 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8227.3 A 2.54] 0.00337| 0.000081 1185)| 16295 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8228.3 A 4.9 2.65 0.0504 0.000887 312/ 16295 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8228.3 B 5.2 2.64] 0.0371 0.00151 197| 16295 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8229.5 A 5.4] 2.66) 0.0489 0.000695 93.6| 13225 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8229.5 B 4.4] 2.66) 0.0134 0.000623| 94.2]1 13225 MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2306| A 60| 265 00441) 000115  145[15225|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2306| 8 58 264 00188 000112  144|15225|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2335| B 90| 264 00774 000612  116[17225|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | 8233 A 8| 265 00612  000474|  793|17225|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s23a| A 87| 264 00740 000340  106|16275|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s23a6| A 91| 265 00047|  oooess|  103|16275|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2346| B8 91| 264 00880| 000825  916|16275|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SEse | s2a75| A 77| 265 00621 000411  s28|16295| MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SEsE | s2375| & 80| 264 00302 000455  572[16295|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SESE | s2s514| B 28| 264 0088s| 000407  110[12219|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2514| A 31| 265 12219 MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2s74| B 20| 267 00102 0000252  231[13265|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | SESE | s2574| A 24| 269 000342| 0000042  687|13265| MVRD
KM36O | Uinta  |4304735788| ~ NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SESE | s2606| B 09| 268 000755 0000301 197[14285|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36 | SESE | s2606| A 13 267 000380  0000158]  192[14285|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE | s2623| A 70| 265 00246|  000140|  101[13276|  MVRD
KM36O | Uinta  |4304735788| ~ NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2623| B 71 265 00217|  o0o00178|  127[13276|  MvRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE | 8264 A 90| 265 00608|  000354]  328[16276| MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s2648| B 88| 263 00374  o0o0428|  430[16276|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE | s2677| A 81 265 00539|  o0oo2s8|  107|16276|  MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SEsE [ s2677| 8 82| 264 00424|  000302|  147|16276| MVRD
KM36O | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20 | 36 | SESE | s2678| A 79 264 00330| 000404  sa6|16276| MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8267.8 B 8.0 2.65 0.0226 0.00374 85.1]| 16276 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8269.2 A 8.9 2.66) 0.0575 0.00236 196| 16276 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8271.8 A 8.2 2.66) 0.0277 0.000958| 159| 15386 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8272.7 A 9.1 2.65 0.0406 0.00188| 95.3| 16376 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8277.4 A 4.2 2.62] 0.0516 0.00335 189( 13246 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8277.7 B 4.7 2.64] 0.0553 0.00146 158| 13246 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8279.5 A 7.6 2.68 0.00466| 0.000260 191] 13256 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8279.5 B 7.8 2.68 0.00390 0.000252] 232|13256 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8286.2 B 2.8 2.67 0.00886 0.000156 73813255 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE [ UT 9s 20E 36 SESE 8286.2 A 2.5 2.67 0.00337| 0.000123| 32813255 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8287.8 B 3.0] 2.65 0.00668| 0.000080 393/ 13216 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8287.8 A 3.1 2.66 0.00550 0.000083| 308(13216 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8290.4 A 5.7] 2.67 0.0193 0.000402 239(14286 MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 9s 20E 36 SESE 8290.4 B 5.8 2.66 0.0104 0.000617 40.0( 14286 MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | Sese [ s3005| 8 14| 264 000530| 0000105  156|13216|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | SEse [ sao0s| A 17| 264 000363 0000047  342|13216|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | sSese | sat2s| 42| 267 000a47| 0000223  218|13356|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | sSese | sat2s| A 44| 268 000213 0000051  348|13356|  MVRD
KM360 | Uinta  |4304735788| ~ NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | sSese | s317s| 8 86| 268 000028| 0000403  177|12249|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36 | Sese | s3175| A 77| 266 000330|  0000149]  260|12249|  MVRD
KM360 | Uinta  |4304735788|  NBU9-20-360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20 | 36 | SESE | s3t06| A 76| 265 00475|  0o000766|  167[13366| MVRD
KM360 Uinta 4304735788 NBU 9-20-360 State KERR-MCGEE OIL&GAS ONSHORE | UT 98 20E 36 SESE 8319.6 B 8.2 2.65 0.0141 0.00111 103| 13366 MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ Gas
Number _ . |constant | Code
Permeability | "}
it |amc| % | glec mD. mD psia)
REZ9 | Unta 4304730852 45 US LANICO ENSERCH EXPLORATION GT [ 75| 0E | & | CowW | 56129 A 52 267 0,375 0.0973| 61,0 16276
RE29 | Uinta  [4304730852|  4-5USLAMCO ENSERCH EXPLORATION ut | 13s| 20E | 5 | csw | se129] B 72| 269 0.233 00495 33.2| 16276
Unta  [4304730852| 45 US LAMCO ENSERCH EXPLORATION ut | 1as| 20 | 5 | csw | se137| B 108 266 106 76.2) 1.4[16225|
Unta  [4304730852| 45 US LAMCO ENSERCH EXPLORATION ut [ 1as| 20 | 5 | csw | s6137| A 102 266 0.710 0374| 2133|1625
Unta  [4304730852| 45 US LAMCO ENSERCH EXPLORATION ut | 13s| 20 | 5 | csw | se183 B 92| 268 0.541 0287| 1856|6286
Unta  [4304730852| 45 US LAMCO ENSERCH EXPLORATION ut [ 13s| 20E | 5 | csw | sets3| A 90| 267 0,535 0274|  18.7|16286
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 csw 5621.2 A 10.4] 2.66) 0.783 0.394 28.9| 16276
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5621.2 B 10.1 2.66) 0.664 0.368] 5.2 16276
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5626.2 B 12.8 2.65 14.1 8.66) 8.2[ 16275
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5626.2 A 12.5] 2.65 12.6] 7.19| 10.1| 16275
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5626.4 B 12.3] 2.65 10.3] 7.30| 4.2| 16275
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5626.4 A 12.4] 2.65 10.2 6.89| 3.5[ 16275
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5633.1 B 11.8] 2.66) 14.5] 6.11 20.9| 16296
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5633.1 A 11.7] 2.65 12.7] 8.47| 6.5/ 16296
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5638.8 A 5.0 2.69] 0.0332 0.00333] 134| 15296
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 csw 5638.8 B 5.0 2.68 0.0141 0.00379 97.1]| 15296
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 csw 5702.2 A 2.3 2.67 0.00185 0.000035 231|12245
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Ccsw 5702.2 B 0.9] 2.63] 0.00179| 0.000024 303| 12245
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION ut 138 20E 5 Ccsw 5792.9 B 8.3 2.67 0.00429 0.000538| 45.4] 13266
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Ccsw 5792.9 A 8.1 2.67 0.00155| 0.000275 272| 13266
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Ccsw 5802.9 B 4.6 2.67 0.00405 0.000191 21313256
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Csw 5802.9 A 4.6 2.67 0.00387| 0.000145] 27913256
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Ccsw 5812.1 B 3.8 27 0.00212] 0.000101 202| 13266
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Ccsw 5812.1 A 3.1 2.69 0.000904 0.000038| 669| 13266
Uinta 4304730852 4-5 US LAMCO ENSERCH EXPLORATION uT | 138 20E 5 Csw 5818.0 B 13.2] 0.0543] 15276
4304730852 45 US LAMCO ENSERCH EXPLORATION ur | 13s| 206 | 5 csw | ss180] A 10.6)
7 0| 3-24 US LAMCO CRAMPLIN PETROLEUM UT [ 135 | 20 | 24 | NESE | 68098] B 37 0 0
4304730860|  3-24 US LAMCO CHAMPLIN PETROLEUM ut | 13s | 20 | 24 | Nese | esoos| A 33 0.00287|  0.000133} 13216
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM Ut | 13s | 20 | 24 | Nese | est22| B 6.0 0.0503) 00122|  70.9| 14266
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM ut | 13s | 20 | 24 | Nese | es122] A 5.1 00175 000513  60.6|14266,
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM ut | 13s | 20 | 24 | Nese | 7371 A 06 0.00368|  0000064| 24612219
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM ut | 13s | 208 | 24 | Nese | 71481 A 038 000277| 0000045 51211219
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM ut | 13s | 20 | 24 | Nese | 71481 B 07 000133 0000025  164|11219
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM T | 13s | 20 | 24 | Nese | 71s60| A 27 000493 0000105 17611219
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM T | 13s | 20 | 24 | Nese | 71s60| B 28 0.00317 11219
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM T | 13s | 20 | 24 | Nese | 7589 B 27 000491  0000149]  145|13215]
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM ut | 13s | 20 | 24 | Nese | 71589 A 23 0.00444|  0000171[  109[13215
Unta  [4304730860| 324 US LAMCO CHAMPLIN PETROLEUM Ut | 13s | 20 | 24 | Nese | 71696 A 19 000459  0.000110|  370] 14295,
Uinta 4304730860 3-24 US LAMCO CHAMPLIN PETROLEUM UT [ 138 20E 24 NESE 7169.6 B 2.0 0.00409| 0.000082] 287] 14295
Uinta— [43019XXXXT 3 BOOK CLIFFS TSGS-Co O N 2 SE A A 757 0,744 0703 16.4[73279]  NSIN |
Uinta  [43019XXXX1 3 BOOK CLIFFS USGS-CG ut [ 17s | 24€ | 3 SE 1243 A 11 00393 000460  1do[13219|  NSLN
Uinta  [43019XXXX1 3 BOOK CLIFFS USGS-CG ut | 17s | 24€ | 3 SE 1247 A 189 0.725 0496  11.0[13217|  NSIN
Unta  [43019XXXx1| 3 BOOK CLIFFS USGS-CG ut | 17s | 24€ | 3 SE 1720 A 70 000594 0000416  177|12217|  NSLN
Uinta  [43019XXXX1 3 BOOK CLIFFS USGS-CG ut [ 17s | 2€ | 3 SE 1752 A 199 154 3 53[13257|  NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 175.3 A 21.5] 41.2] 29.7| 6.2[ 13257 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 175.3] A2 21.5] 24.6] 18.6 6.8[ 13257 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 175.3] A1 21.2] 23.6] 17.7] 6.0[ 13257 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 206.0 A 10.6 0.0294 0.00486 102| 11219 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 252.0 A 14.2] 0.154 0.0922] 40.8| 12217 NSLN
Uinta [43019XXXX 1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 2521 A 14.9] 0.175] 0.133] 31.8|12217 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG ut 178 24E 3 SE 334.5 A 3.6 0.00579 0.000142] 236| 11219 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG ut 178 24E 3 SE 384.0 A 7.8 0.00550 0.000289 26311219 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 389.8 A 9.9 0.0133 0.00545 93.1|112219 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 389.9 A 11.5 0.0290 0.0145 54.1112219 NSLN
Uinta [43019XXXX1| 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 392.5 A 11.0] 0.0134 0.00569 122( 12239 NSLN
Uinta 143019XXXX1| 3 BOOK CLIFFS USGS-CG ut 178 24E 3 SE 392.5( A2 11.7] 0.00155 0.000920 142| 12239 NSLN
Uinta 143019XXXX1) 3 BOOK CLIFFS USGS-CG ut 178 24E 3 SE 392.5( A1 11.6] 0.00142] 0.000769| 148| 12239 NSLN
Uinta 143019XXXX1) 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 392.7 A 9.3] 0.0167 0.00465 53.0| 12239 NSLN
Uinta___[43019XXxX1] 3 BOOK CLIFFS USGS-CG ur | 17s | 2E | 3 SE 3988 A 109 0.0737 0.0463]  295[12230|  NSIN
Uinta [43019XXXX2] 4 BOOK CLIFFS USGS-CG uT [ 178 24E 31 NWSW 161.7] B 11.6] 0.110 0.0348| 13.5[ 13249 NSLN
Uinta 43019XXXX2| 4 BOOK CLIFFS USGS-CG uT | 178 24E 31 NwWsw 161.7] A 121 0.107 0.0313] 32.7|1 13249 NSLN
Unta  [43019xXxxd 4 BOOK CLIFFS USGS-CG ot | 17s | 24 | 31 | nwsw | 1832 B 858 0.128 00287|  833[15276]  NSLN
Uinta 43019XXXX2| 4 BOOK CLIFFS USGS-CG uT | 178 24E 31 NwWsw 183.2] A 8.7] 0.105 0.0453] 38.9| 15276 NSLN
Unta  [43019XXxx 4 BOOK CLIFFS USGS-CG ot | 17s | 24 | 31 | nwsw | 183a| B 101 0.242 01a6|  206|15276|  NSLN
Unta  [43019XXx¢ 4 BOOK CLIFFS USGS-CG ot [ 17s | 24 | 31 | nwsw | 1834 A 98 0238 0112|  366|15276|  NSLN
Unta  [43019XXxx 4 BOOK CLIFFS USGS-CG ot [ 17s | 246 | 31 | nwsw | 1sas| A 142 0371 0210|  224|15526|  NSLN
Unta  [43019XXxx 4 BOOK CLIFFS USGS-CG ot | 17s | 24 | 31 | nwsw | 1845 B 14 0272 01a9|  24315526|  NSLN
Unta  [43019XXxx 4 BOOK CLIFFS USGS-CG ut [ 17s | 24 | 31 | nwsw | 1892 A 210 19.] 565 81[15506|  NSLN
Unta  [43019XXxxd 4 BOOK CLIFFS USGS-CG ut | 17s | 24 | 31 | nwsw | 1802 B 222 152 931  113[15506|  NSLN
Unta  [43019XXxxd 4 BOOK CLIFFS USGS-CG ut [ 17s | 24 | 31 | nwsw | 1893 A 219 2 172 612|  203[15506|  NSLN
Uinta 43019XXXX2 4 BOOK CLIFFS USGS-CG UT | 178 24E 31 NWSW 189.3] B 21.5] 2.67] 13.9] 6.50] 7.9] 15596 NSLN
‘Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12415.1 A 14.1 2.68| 0.0468] 0.0276 70.8| 15586 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12416.8 A 13.7] 2.68 0.0464 0.0271 87.5| 15516 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12416.9 A 13.2] 2.68 0.0486 0.0284] 81.0| 15516 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12419.3 A 12.9| 2.70] 0.0294] 0.0144] 124| 15586 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12420.2 A 7.5 2.69] 0.00427] 0.000418| 212(13546 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12422.8 A 11.6] 2.69] 0.0112] 0.00281 116| 10286 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12426.0 A 11.8| 2.67| 0.0124] 0.00278| 339( 15576 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12428.1 A 12.0] 2.69] 0.0131 0.00500 93.7| 15286 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12430.0 A 12.5] 2.68 0.0239] 0.00733 107| 15576 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 124345 A 11.7] 2.67| 0.0188| 0.00635 151| 15576 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12434.6 A 11.8| 2.68 0.0194] 0.00668| 26.7| 15576 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW]| 12439.1 A 10.8 2.68 0.0102] 0.00386 110| 15584 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12439.2| A 9.8 2.67 0.0104 0.00246 135 15584 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12441.8 A 10.3 27 0.0163] 0.00791 55.8| 15285 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12441.9 A 10.2)] 2.69] 0.0181 0.00957 68.9| 15285 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12447.5 A 10.4 2.66) 0.0117 0.00369 84.9| 13214 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12448.3 A 9.4 2.68 0.00840 0.00107] 153| 13216 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12452.8 A 7.6 2.67 0.00434 15285 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12453.7 A 5.5 2.65] 0.00478| 0.000107] 970| 13245 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12455.4 A 6.5 2.68 0.00327| 0.000310] 264| 13245 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N | 94W 8 SESWNW| 12469.5 A 1.4] 2.69] 0.00115 0.000022] 435| 13225 MVRD
Washakie 4903722304 3 DRIPPING ROCK CELSIUS WY [ 14N [ 94w 8 SESWNW| 12474.2 A 2.9 2.70] 0.00121 0.000027 57411295 MVRD
Washakie | 4903722355| 5 DRIPPING ROCK CETSIUS WY [ TaN | SaW |79 | SESWNE| 12466 0 A o272 0.00227]0.000069] 359 13265|  MVRD |
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 |sEswNE| 126719| B 109 267 00176| 000275  226|13586| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 |SESwNE| 126719 A 107 267 00143| 000319  110|13586| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |sEswNe| 126733 A 133 270 0.0348) 00155 54.1|15586|  MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 |sESwNE| 126736 B 127 266 00355 000750  514|15586| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 |SESWNE| 126736 A 118|264 00254l 000858 73215586 MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |SESwNE| 126758 A 126 269 0.0326] 00158|  39.4[13586|  MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 |sEswne| 126758| B 127 269 0.0326 00121|  129[13586|  MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 | seswNe| 126771| A 119l 267 00269| 000725  114|13516| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 | sESwNE| 126772 A 114 266 00181 000617  89.2|13516| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |SESWNE| 1267819 A 114 265 00261 000737  913/13586| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |sESwNE| 126789 B 122 267 00101 000348  925/13585| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 | SESWNE| 126807| A 123 267 00275| 000983 1091558 MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |sESwNE| 126807| B 122 267 0.0260) 00102|  721|15586|  MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |sESWNE| 126864| B 125 268 0.0288] 00132|  820[13586| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 | SESWNE| 126865 A 117|265 0.0265] oot1e|  742[13586| MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 |SESWNE| 126865 B 125 267 0.0262 00121|  403|13586|  MVRD
Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 | SESWNE| 126867 A 128 268 0.0289 00120]  100[13586|  MVRD
Washakie | 4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 | sEswne| 126888 B 0.0350) 00163] 63| 15506]  MVRD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Ci ity, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

ical Permeal

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ TSI
usGs . : . ) Kiinken- | Rock
Library | Basin | API Number| Well Name Operator state| T°""| Range| Section| Quarter | Plug | Plug Ambient| Grain | Routine Gas | Klinkenberg | ©\ /™ |t o | Formations
ship Section | Depth | Letter | Porosity| Density | Permeability [ G:
Number y constant | Code
it |amc| % | glec mD. pola
ORG | Washakie | 4003722355| 5 DRIPPING ROCK CELSTUS WY | 74N | S4W | 70 | SESWNE| T26888] A =7 267 00312 00760 36.4] 15506 WVRD
DR5 | Washakie [4903722355| 5DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 | sESwNE[ 126900| A 115 268 00202|  000564|  143|15586| MVRD
DR5 | Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 | sESwNE| 126901| A 17| 266 00245 000605  145/15586| MVRD
DR5 | Washakie [4903722355| 5DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |sESwNE| 126933 B 132 270 0.0195] 00151 565|15586|  MVRD
DR5 | Washakie [4903722355| 5DRIPPING ROCK CELSIUS Wy | 14N | saw | 19 |sESWNE| 126059| B 130 269 0.835 0265|  225[15576|  MVRD
DR5 | Washakie [4903722355| 5 DRIPPING ROCK CELSIUS Wy | 14N | 9aw | 19 | SESWNE[ 126059 A 127 2560 0.0292 00136|  56.1|15576|  MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE | 12698.5| A 12.0] 2.70] 0.0264 0.00885 97.5| 15686 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE | 12698.6| A 12.5] 2.70] 0.0255] 0.0111 47.3]| 15686 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12700.8| A 11.4] 2.69] 0.0315 0.00974 36.5| 15696 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12703.0| B 12.0] 2.68 0.0241 0.00712 90.2| 15576 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12703.0| A 11.4] 2.67 0.0234 0.00601 113| 15576 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12703.2| A 11.6 2.67 0.0195 0.00644 53.5| 15576 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12703.2| B 15.4 2.47| 0.0185 0.00648] 46.5| 15576 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12704.2| A 11.4] 2.68 0.0190 0.00348] 109| 13586 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12704.2| B 10.6 2.67 0.0141 0.00282 156 13586 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE | 12704.3| B 11.4] 2.67 0.0115 0.00175 123 13586 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE| 12704.3| A 10.8 2.67 0.0113] 0.00220 209| 13586 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE | 12709.8| B 9.9] 2.67 0.0186] 0.00283} 147( 15276 MVRD
DRS5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE | 12709.8| A 16.0] 2.77] 0.0140 0.00353} 100( 15276 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE| 12713.7| B 17.3 2.70] 0.00814 0.00180 129 15295 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE| 12713.7| A 8.6 2.68 0.00766 0.00191 95.6| 15295 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12718.3] A 3.6 2.69] 0.00206 0.000136 169| 15285 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE | 12718.3] B 3.5] 2.69] 0.00189 0.000008| 449| 15285 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE| 12721.2] A 1.9 2.69] 0.00164 0.000044 212| 13225 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE| 12721.2] B 2.3 271 0.000652 0.000003| 185113225 MVRD
DRS Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY [ 14N | 94W 19 SESWNE | 12723.0| A 4.8 2.78 0.00172] 0.000046 356( 13265 MVRD
DR5 Washakie 4903722355 5 DRIPPING ROCK CELSIUS WY | 14N | 94W 19 SESWNE | 12723.0| B 1.7| 2.69] 0.00133] 0.000007| 512| 13265 MVRD
E780 | Washakie | 4903727053| 3 UNIT FIVE MILE GULCH AWOCO PRODUCTION WY [ZIN [ O3W | 35 | CSW [706087 B X 0.00708] TT230[ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw [100087 A 43 267 0000079|  107[11230|  AMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106120 B 62| 267 000786|  0000719]  182|14266|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [106120] A 65 268 0.00226 14266\  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [106121| A 60| 268 000453 0000382 267|14266|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [106123 A 56 267 0.00437 13236|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106123] B 58 268 000209 0000185  264|13236  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106138| B 91| 268 00112 000284|  126[13256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | Csw [106138 A 95| 268 000607| 000140  107|13256|  ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10615.6 A 11.0] 2.65] 0.0532 0.00814] 108| 13226 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10615.6 B 10.1 2.65] 0.0375 0.0117] 152| 13226 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10615.8 B 10.6| 2.65] 0.0560 0.0134] 40.5| 14216 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10615.8 A 10.4] 2.65] 0.0512 0.0159) 21.0| 14216 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10618.1 A 5.8 2.67| 0.00823| 0.000545| 193] 15266 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10619.0 B 8.8 2.67] 0.0234 0.00132] 102| 13266 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10619.0 A 7.9 2.66 0.00994| 0.00205 81.7)| 13266 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10623.0 A 2.8| 2.64] 0.00357| 0.000106 205( 12246 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10627.0 A 2.3] 2.65] 0.00463| 11289 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10627.0 B 8.4] 2.66 0.00282] 0.000083| 155| 11289 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10629.0 A 5.8 2.65] 0.000826 67.5| 13296 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10634.0| A 3.3 2.65 0.00501 0.000139 89.7| 11229 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10634.0| B 2.2 2.64] 0.00417| 0.000184 276| 11229 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10636.2] A 5.4 2.65 0.0125] 0.00145 122( 11299 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10636.2] B 5.3 2.66) 0.00636| 0.000836 78.01 11299 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10641.2] A 1.6 27 0.000291 13216 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10641.2] B 1.7] 27 0.000090 0.000144 227|13216 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10645.0| B 4.0] 2.65 0.00933] 0.000293| 171| 30000 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10645.0| A 4.3 2.64] 0.00493 0.000349 180| 30000 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 Ccsw 10650.0 B 5.8 2.76 0.00693 0.000512] 24813216 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 Ccsw 10650.0| A 6.2 2.76 0.00238| 0.000309 120( 13216 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 Ccsw 10651.0 A 4.3 2.65 0.0103 13216 ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [10e510 B 42| 264 000754| 0000190  870|13216|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ oaw | 35 | csw [10e545| B 93 264 00132 000236 878|300  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw [106545 A 91| 263 000043 000197  566|30000  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [10es81| A 84| 264 00367| 000541  435[14256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ oaw | 35 | csw [10e581| B 81 265 00187 000519  991|14256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ oaw | 35 | csw [10e621| A 62| 265 00169 000147  373[13256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [10e621| B 54 265 000790| 0000940  322|13256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw [10e625 A 47| 260 00137 0000234|  902[13236|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ oaw | 35 | csw [10e625| B 40| 259 000449 0000107  386|13236|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [10e063| B 84| 265 00210 000117  602[13256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw [10e663 A 84| 266 00170 0000785  151|13256|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106682 A 79 264 00226 000215  653[14276|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106082 B 79 265 00111  000232|  607[14276|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw 106689 A 67| 265 00244 000203  732[14276|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106089| B 60| 265 00128| 000201  168[14276|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106600| B 65 265 00320  000200|  655[14276|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106600 A 67| 265 00287 000261  838|14276|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106700 A 94| 265 0.0971 00199 50| 14286  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106709 A 87 262 0.106) 00309|  322|15286|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106709| B 89 265 0.0517 00208|  77.0[15286|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106752 B 100 265 0.0520 o0280|  18:3[15206|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [106752 A 76| 258 0.0506) 00245 106|15296|  ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.3] A 10.4] 2.65 0.0923] 0.0299 28.5| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10675.3] B 9.7] 2.65 0.0530 0.0271 59.9| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.4] B 10.4] 2.65 0.104 0.0235 58.9| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.4] A 10.1 2.65 0.0988] 0.0327] 27.4] 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.7| A 10.2] 2.65 0.0741 0.0208| 32.0| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.7| B 2.65 0.0482 0.0227] 72.1| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.8 A 10.1 2.65 0.0700 0.0255) 17.2| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93W 35 csw 10675.8 B 9.8 2.66) 0.0392 0.0198| 48.9| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10678.7| B 8.6 2.61 0.0439 0.0197] 22.0| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10678.7| A 10.2] 2.65 0.0413] 0.0174 81.9] 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W 35 csw 10681.2] B 10.4] 2.66) 0.0538] 0.00804 52.9| 15286 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93w 35 Ccsw 10681.2] A 10.4] 2.66 0.0201 0.00617 149| 15286 ALMD
E489 Washakie 4903721053 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 csw 10682.0| A 10.2] 2.67 0.0211 0.00243] 87.8)| 15286 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10682.0| B 9.8 2.67 0.00715 0.00262 118| 15286 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10682.3 B 9.9 2.67] 0.0141 0.00419 128| 15286 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10682.3 A 9.2] 2.67| 15286 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93w 35 Ccsw 10693.4 B 2.3] 2.60 0.00370] 0.000139 126| 12228 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N | 93w 35 Ccsw 10693.4 A 2.6 2.59] 12228 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10701.0 A 3.9 2.62] 12218 ALMD
E489 ‘Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Csw 10701.2 A 8.8 2.79] 0.00557| 0.000207 318[12218 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10701.8 A 3.1 2.63] 0.00782] 0.000403 159| 13229 ALMD
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY [ 21N [ 93w 35 Ccsw 10701.8 B 2.63] 0.00710 0.000226 370(13229 ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw [107035 A 35 262 13248|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [107053| B 31 262 0.00835| 0000417  240|12219  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [107053 A 38| 265 000693 0000129  339|12219|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [107069| B 265 0.00845| 0000828  155/15266  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [107069 A 50 265 15266|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [107089| B 39 260 1.86) 00at0|  67.1[13246|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | Csw [107089 A 20| 260 00271  0000656|  149[13246|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [saw | 35 | csw [107007| B 60| 264 000834  0000376|  324|13246  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N [ saw | 35 | csw [107007] A 61 263 13246\ ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 21N | oaw | 35 | csw [107103] B 64 265 00325 000309  31.1|14266]  ALMD
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Table 4.1.1. (continued)

Summary of Porosity, Permeability, and Grain Density

Analysis of Critical Permeability, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins

US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http://www.kgs.ku.edu/mesaverde

in situ M ST
usGs : . : ) Klinken- | Rock
Library | Basin  |APINumber Well Name Operator state| 77| Range| section| Quarter | Plug [ Plug {Ambient| Grain | Routine Gas | Kiinkenberg | o ™" | ryro | Eormations
ship Section | Depth | Letter | Porosity| Density| Permeability |~ Gas
Number . |constant | Code
Permeability | ©°""}
it {asicl % | gee mD mD sia
E489 | Washakic | 4003721053] 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | G3W | 35 | CSW |107103] A 62| 265 4266 ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy|2iN|ow | 35 | csw |1o7158 B 51| 266 000765 0.000916| 16914276  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy |2iN|gw | 35 [ csw |1o7158 A 53 265 14276]  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 2iN|ew | 35 [ csw |107170 B 63| 264 0.0127] 0.00118 133|13246|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy | 2iN|gw | 35 [ csw |10717.0 A 119 263 13246|  ALMD
E489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy|2iN|gw | 35 | csw |107237 B 08 262 000212 0.000081 266[12219]  ALMD
E489 | Washakie | 4903721053| 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION wy|2iN|ow | 35 | csw [107237] A 16| 263 12219 ALMD
N/A | Washakie | 9999999999 WILD ROSE 1 NA WY NA| NA | NA | WA | o625 A T34 268] 00767 00320 63.1|15697|  WMVRD
N/A | Washakie | 9999999999 WILD ROSE 1 NIA wy [ NA| NA| NA [ NA | es377| A 67| 264 12219 MVRD
N/A | Washakie |9999999999 WILD ROSE 1 NIA wy [ NA| NA| NA [ NA | 98304 A 64 269 000278 0.000445| 166|12219|  MVRD
N/A | Washakie |9999999999 WILD ROSE 1 NIA wy [ NA | NA | NA NA | 100156 A 53 266 000516|  0.000779|  47.9|14267|  MVRD
N/A | Washakie |9999999999 WILD ROSE 1 NIA wy [ NA| NA | NA [ NA [ 101327] A 72| 268 0.0105| 0.00287 112|14266|  MVRD
N/A | Washakie |9999999999 WILD ROSE 1 NIA wy [ NA| NA | NA [ NA | 101335] A 61| 268 0.00889) 0.00243 101|14267|  MVRD
N/A | Washakie |9999999999 WILD ROSE 1 NIA wy [ NA | NA | NA NA | 102048 A 88| 268 0.0401 00231  282|14266|  MVRD
N/A_| Washakie WILD ROSE 1 NIA wy | nA | NA | NA NA _[102078] A 11| 267 0254 0.192|  258(14326| _MVRD
S265 | Washakie |4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP WY [ 19N | 98W |7 | SWSW | 48680 A T8O 262| T19[ 742 7.6/ 16696 ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | gew | 7 | swsw | 48780 A 189 262 342 263 23[16576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 48780 B 187 261 32| 232) 29[16576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 48850 B 19.8] 265 35.6) 24.2) 4.3|16576|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | oew | 7 | swsw | 48850 A 193] 263 34.8| 237 36(16576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 48800 A 179 262 29.5) 19.6 35(16576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1oN | gew | 7 | swsw | 48890 c 17.6 104 6.6(16576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 4sso0| B 17.5] 263 16.6 10.2 7.116576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | oew | 7 | swsw | 48000 A 84| 267 00356 000049  854[13265|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 4s000| B 89| 269 00236 0.00814|  60.9[13265|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | oew | 7 | swsw | 4810 A 214 263 138| 84.7) 7.316576]  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 48950 A 206 263 6.8 75.2) 1.9[16576|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | gew | 7 | swsw | 4se80| B 7] 266 0.136 00156|  41.1/13245|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | oew | 7 | swsw | 4se80| A 101 265 00147 0.00422 177|13245|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 19N | oew | 7 | swsw | 48090 C 224 265 161 121 28[13245|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | gew | 7 | swsw | 48e9.0] D 216 265 140) 57.3|  17.4|13245|  ALMD
S265 | Washakie [4903720033| 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy [ 1on | gew | 7 | swsw | 48900 B 181 257 56.9 32.1 86(13245|  ALMD
5265 | Washakie |4903720033| _ 102-7-10 ARCH UNIT ANADARKO E&P CO. LP wy | 1on | 9w | 7 | swsw | 48990 A 201|262 412 285 38[13245|  ALMD
S276 | Washakie | 4903705683|  65-1-7 ARCH UNTT FOREST OIL CORP WY [ 19N | oW |1 NWSE | 47280 A 74 262] 000639 0.000322] 241(12219]  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47280| B 68 262 000510  0.000262| 400[12219|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47200| B 13.0[ 264 0.0829) 00278|  363|12219]  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47200] A 122 262 0.0691 00261  818|12219]  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 19N | gow | 1 NWSE | 47310] A 04 260 0.0681 0.00691|  76.9[12236|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47310] B 100 261 00143 0.00406|  98.2[12236]  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47330] A 161 264 1.15 0644  221[13215|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47330| B 152 264 0.734 0437|  148[13215|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 4736.1] A 17.6| 265 17.2 13 62[15275|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 4736.1| B 17.7] 265 14.9 8.81 11.7[15275|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47362| B 18.0[ 266 14.1 8.84 9.1[15275|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47362] A 173 265 8.84 487|  16.6[15275]  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47380 A 174 264 283 1.91 11.5(13275]  ALMD
S276 | Washakie |[4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47380| B 155 264 0.401 0250| 16213275  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47430| B 147|266 0.821 0585 52(13255|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47430] A 141 266 0733 0487|  188[13255|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | gow | 1 NWSE | 47450| B 146] 264 0.669 0393|  17.2[13255|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | gow | 1 NWSE | 47450] A 148 266 0.454 0288|  133[13255|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47460 A 81 263 000526  0.000611 193|12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47460| B 83| 265 000380  0.000451 228[12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47462 A 101 266 00118 0.00292 156|12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1on | sow | 1 NWSE | 47462| B 96| 266 0.00858] 0.00145 210[12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1on | sow | 1 NWSE | 47470] A 84| 262 0.00728] 000209|  73.6[12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1on | gow | 1 NWSE | 47470| B 80| 262 0.00513 0.00106 160|12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1o | sow | 1 NWSE | 47569 A 85| 260 0.0629) 0.00308 111|12239|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | sow | 1 NWSE | 47569 B 87| 260 12239|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | sow | 1 NWSE | 47579 B 1Al 267 0.145 00368|  496(12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1on | sow | 1 NWSE | 47579 A 106 268 0.124 00369  696(12235|  ALMD
S276 | Washakie [4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 1oN | gow | 1 NWSE | 47610] A 76| 275 000336  0.000260) 121|11235|  ALMD
5276 _| Washakie |4903705683|  65-1-7 ARCH UNIT FOREST OIL CORP wy | 19N | gow | 1 NWSE | 47610] B 84l 217 000205 _ 0.000118] 365[11235]  ALMD
T502 | Washakie | 4900721170 C11 JFEE FUEL RESOURCES DEV WY [ 12N | 90W | 11 | NENW | 23407 B 2] 260| 0.296 00728|  41.7|11239]  ALMD
7592 | Washakie |4900721170 C-11 [FEE FUEL RESOURCES DEV wy | 12n | 9ow | 11 | NENw | 23407 A 135|257, 0218 00305| 62611239  ALMD
T605 | Washakie | 4903723956| 52 SIBERIA RIDGE AMOCO PRODUCTION WY [ 2IN| %W | 5 SW [ 106462 A 30[ 264 00715|  0.000296 79[ 13218 ALMD
T695 | Washakie |[4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| 94w | 5 sw | 106483 A 04 264 00191 0.00475|  96.8[13216]  ALMD
T695 | Washakie |[4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| g4w | 5 sw  [10e519] A 101 264 0.0298] 0.00677 126/ 15286  ALMD
T695 | Washakie |[4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| 94w | 5 sw [ 106571 A 101 263 0.0207] 000373|  26.1[15286|  ALMD
T695 | Washakie |[4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| g4w | 5 sw [ 106603 A 04 265 0.0145] 0.00232 152/ 15296  ALMD
T695 | Washakie [4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| 94w | 5 sw [ 10e617] A 88 267 0.00710) 0.00161 141/15296|  ALMD
T695 | Washakie |[4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| 94w | 5 sw [ 106649 A 88 269 000604  0.000922) 280[ 15286|  ALMD
T695 | Washakie |[4903723956| 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy | 2iN| 94w | 5 sw | 106694 B 19 260 00219 0.000937 162|12217|  ALMD
T695 | Washakie |4903723956) 5-2 SIBERIA RIDGE AMOCO PRODUCTION wy|2iN|ow ]| 5 Sw__ [ 106694 A 30] 260 000588 _0.000070) 176|12217|  ALMD
B049 | Wind River | 4901320724] 31-22 TRIBAL PHILLIPS BROWN TOM INC WY | 4N | 3E | 31 |NWSENW| 11685.0] A 0.7 269 0.00439] _0.000087] 337(13255|  MVRD
BO49 | Wind River |4901320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC wy | 4N | 38 | 31 [NwsENw| 116989 A 10 272 000489  0.000133] 224[13226]  MVRD
BO49 | Wind River |4901320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC wy | 4N | 38 | 31 [Nwsenw|117702] A 28| 264 000402  0.000211 130|15276|  MVRD
B049 | Wind River |4901320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC wy | 4N | 38 | 31 [Nwsenw|11so18 A 14| 263 000852|  0.000163] 354[13246]  MVRD
B049 | Wind River |4901320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC wy | 4N | 38 | 31 [Nwsenw| 118075 A 18] 270 000206  0.000066| 464[14266]  MVRD
B049 | Wind River |4901320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC wy | 4N | 38 | 31 [Nwsenw| 118076 A 16| 271 000190  0.000039) 773|14266|  MVRD
B049 | Wind River |4901320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC wy | aN | 3 | 31 [NWSENwW|118129] A 40 268 000510  0.000514|  42514267) MVRD
T899 | Wind River | 4901320836 727 LOOKOUT MONSANTO OI WY [ 39N | OTW | 27 | CSWNE | 16565.1] A 28] 268] 0.00669] 0.000224] 206( 15286]  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3oN | 91w | 27 | CSWNE | 16569.6] A 18] 268 000586  0.000120) 332[15296|  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | CSWNE | 16580.0] A 100 261 000639  0.000057| 681[11299]  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | CSWNE | 16580.0] A 000315 0.000051 290[11298|  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3oN | otw | 27 | cswNE | 165919 A 16| 266|  0.000526]  0.000100 298[12219]  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | CSWNE | 166165 A 09| 270 000425 0.000014| 421[12249]  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | cswNE | 16625.1] A 100 271 000275 0.000032) 735(13259]  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | CSWNE | 16626.0] A 19 271 000300  0.000077] 282[11299]  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | CSwNE | 166538 A 14| 269 000732|  0.000158| 199| 12246  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | CSWNE | 166659 A 55 266 000591 0.000439) 18615286  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | cswNE | 166789 A 55 266 000474 0.000621 260[ 15286|  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | cswNE | 16686.8] A 46| 266 00136  0.000779|  745|16286|  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3oN | otw | 27 | cswNE | 166989 A 51| 266 00105  0.000623 176|16286|  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | cswNE | 167068 A 56 268 000579  0.000518| 323[15286|  MVRD
€899 | Wind River [4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3on | otw | 27 | cswNE | 167009 A 56| 268 000578 0.000616| 160|15216|  MVRD
€899 | Wind River |4901320836 1-27 LOOKOUT MONSANTO OIL wy | 3oN | 91w | 27 | CSWNE | 167239] A 52| 266 000770 _ 0.000702) 138)15286| _ MVRD
D031 | Wind River | 4901320066 CHEVRON 2-1 MONSANTO OIL WY [ 38N | OTW | 1 |[SWNENW| 15647.1] A 09 265 000207 0.000024] 478[11239]  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw| 15656.0] A 41| 268 00144  0.000321 321[15276]  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw| 156632 A 73| 266 00110  0.000768 175|15276|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw|1se66.1] A 86| 266 00146 0.00183 145|16276|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw| 156688 A 84| 266 0.00913] 0.00147 109|15286|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNenw|1s676.1] A 04| 268 00123 0.00166 146|15276|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | sen | otw | 1 156811 A 99| 268 0.0170) 0.00212 141|15276|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw|1ses2.8 A 97| 267 00161 000247 80.7[15296]  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw|1see7.4| A 78 268 000994  0.000685| 230[15296|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNenw|1s702.1] A 69| 268 00134 0.000669 144|13216|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en|otw | 1 [swNENw| 157058 A 54 268 000980  0.000439) 113|13216|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | sen | otw | 1 157080 A 45| 267 000888  0.000302) 127|13216|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en|otw | 1 [swNenw|1s7119] A 251 000620 0.000096| 491[13260|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw| 157169 A 18] 268 000138|  0.000008| 131012239  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNENw| 157269 A 84| 269 00115 000145 86.0[15266]  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy [ 3en | otw | 1 [swNenw| 157360 A 55 270 000463 0.000197] 959 15286|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 15750.1| A 41| 271 000691  0.000218| 245(14286|  MVRD
D031 | Wind River |4901320966 CHEVRON 2-1 MONSANTO OIL wy | 3en | otw | 1 [swNeEnw| 157519 A 09| 273 000568  0.000114] 286[14286|  MVRD
D031 | Wind River | 4901320966 CHEVRON 2-1 MONSANTO OIL wy|3en| otw| 1 [SWNENW|15754.1] A 36| 27 000674 0.000215) 184)14286|  MVRD
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4.1.3.1 Grain Density

Grain density distribution averages 2.653+0.04 g/cc (error bar is 1 standard deviation; Fig.

4.1.1). Grain density distribution is skewed slightly to high density reflecting variable

concentration of calcite, dolomite, and rare pyrite cement. Grain densities for the wells sampled

exhibit a slight difference in distribution among basins (Fig 4.1.2, Table 4.1.2). It is important to

note the small sample population of the Powder and Wind River Basin samples and these may be

biased for conditions in the few wells and intervals sampled.
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Figure 4.1.1. Grain density distribution for all basins and all samples (n = 2200). Distribution is

near normal with mean = 2.653+0.04 g/cc. Slight skewness to higher values primarily reflects

variable concentration of carbonate cement (n = 2184).

All Greater Wind Powder
Basins Green |Washakie| Uinta |Piceance| River River
River
Mean 2.653 2.648 2.660 2.639 2.660 2.673 2.679
Median 2.654 2.645 2.662 2.649 2.661 2.673 2.674
St Dev 0.040 0.029 0.034 0.052 0.038 0.029 0.026
Minimum 2.30 2.50 2.47 2.30 2.35 2.51 2.60
Maximum 2.84 2.77 2.79 2.80 2.84 2.73 2.75
Kurtosis 15.1 2.6 3.7 13.2 14.0 10.2 3.9
Skewness -2.00 0.28 -0.18 -2.82 -1.19 -1.87 -0.28
Count 2184 566 393 532 583 82 28

Table 4.1.2. Summary statistics for grain density for all original and duplicate cores by basin.
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Figure 4.1.2. Grain density distribution by basin showing differences among basins as in Table
4.1.1 (n=2184).

4.1.3.2 Porosity

The porosity distribution is skewed to lower porosity (Fig. 4.1.3) consistent with general
porosity distribution in the Mesaverde sandstone (Table 4.1.3). The large population of cores
with porosity of ¢ = 0-2% partially reflects a heavy sampling of low porosity intervals in two

Green River Basin wells (Fig. 4.1.5).
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0.18

0.16

0.14

0.12

0.10 A

0.08 A

0.06 A

0.04

0.02 A I I

oo \ \ AR .

0-2 24 46 68 810 10-12 12-14 14-16 16-18 18-20 20-22 22-24

Fraction of Population

Routine Helium Porosity (%)

Figure 4.1.3. Porosity distribution for all samples (n = 2200).
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Figure 4.1.4. Porosity distribution by basin.
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All Greater Wind| Powder
Basins Green |Washakie|Uinta|Piceance|River| River
River

Mean 7.1 7.3 9.5 6.1 6.1 5.8 13.2
Median 6.2 4.6 8.7 5.9 6.1 55 15.1
St Dev 5.1 6.4 54 4.2 3.8 3.3 4.5
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 2.6
Maximum 249 23.6 23.8 22.2 249 13.2| 16.9
Kurtosis 0.7 -04 -04 1.1 4.5 -0.8 1.0
Skewness 1.0 1.0 0.5 0.9 1.4 0.1 -1.5
Count 2209 568 395 539 596 83 28

Table 4.1.3. Summary statistics for routine helium porosity for all samples by basin.

For 776 core plugs greater than 7.5 cm (3 inches) in length, the cores were cut in half to
provide two paired core plugs for advanced properties measurements. Figure 4.1.5 illustrates the
ratio of helium porosities of samples to the mean porosity of the sample pair. Over 75% of all
samples exhibit porosity within 10% of the mean porosity of the porosity pair, and 88% exhibit
porosities within 20%. For a rock with 10% porosity this distribution translates to 75% of adjacent
cores would exhibit a porosity of 9-11% and an additional 13% of the population would exhibit

porosities of 8-9% or 11-12%.
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Figure 4.1.5. Histogram of ratio of paired plug porosities to mean porosity of plug pair. n = 652
pairs (n = 1304).
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4.1.3.2.1 In situ Porosity and Pore Volume Compressibility — Although pore volume
compressibility was not a stated objective of this study, it is necessary to understand how pore
volume changes with increasing confining pressure because the in situ permeability, electrical
properties, critical gas saturation, and MICP measurements are all measured with the core under
confining pressure. To better understand how pore volume changes with confining stress, pore
volume compressibility measurements were performed on 113 representative samples. To
measure in situ porosity the cores were evacuated for a period of eight (8) hours and then saturated
with a deaerated 200,000 parts per million by weight sodium chloride (ppmw NacCl) brine solution.
After vacuum saturation, complete saturation was obtained by applying a pressure of 7 MPa (1,000
psi) for a period of 24 hours to the saturating brine and samples. Complete saturation was confirmed
by agreement between helium-measured porosity and gravimetric-saturation porosity values within
0.1 porosity percent. The cores were left immersed in deaerated brine for a period of 1 week.

After the cores had reached equilibrium with the brine, each was placed in a biaxial Hassler-
type core holder and subjected to a series of increasing hydrostatic confining stresses of 1.38, 2.76,
6.9, 13.8, and 27.6 MPa (200, 400, 1000, 2000, and 4000 psi) approximating a range of reservoir
stress conditions. For the Hassler cell used, the porosity change from unconfined conditions to the
first confining pressure of 1.38 MPa (200 psi) could not be measured because the rubber confining
sleeve had to be “set ” to make full contact with the outer surface of the sample to prevent expulsion
of brine in open gaps between the core and sleeve from being incorrectly interpreted as expelled
pore water. This pressure varies with the core diameter and surface roughness. Calibration
measurements indicate that the sleeve is set for most regular core samples with diameter of 2.50—
2.54 cm (0.98-1.00 inches) at 0.35+0.17 MPa (50 + 25 psi). Based on this sleeve response to stress,
the hydrostatic confining pressures were estimated to induce the following net effective confining
pressure on the core 1.0, 2.4, 6.7, 13.4, and 27.2 MPa (150, 350 950, 1950, 3950 psi).

Pore volume decrease was determined by measuring the brine displaced from the core by
compression using a micropipette, correcting for system compressibility changes. Pore pressure
was at atmospheric pressure. Porosity calculations were performed assuming that the grains of the
rock were incompressible and hence the bulk volume decreased by the same amount as the pore
volume. Porosity was referenced to an assumed condition that at 0.35 MPa (50 psi) the pore
volume equaled the routine helium pore volume. Pore volume change from 0.35 MPa (50 psi) to

1.38 MPa (200 psi) confining pressure was estimated by extrapolation of the pore volume
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compressibility trend from 1.39 to 27.6 MPa (200—4,000 psi). Equilibrium at pressure was assumed if
pore volume change was less than 0.001 cc for a 10-minute period.

In addition to the compressibility measurements, in situ porosity measurement was obtained
on 310 core samples during the electrical resistivity measurements. The complete experimental
method for the electrical properties measurement is described under Task 4.4. For the in situ
porosity aspect of the resistivity measurement, the core pore volume change was measured as
described above for compressibility except that only a zero reading at 1.38 MPa (200 psi) and the
expelled brine at 27.2 MPa (3950 psi) were recorded. The total porosity change was calculated as
described above. A key difference in this measurement is that equilibrium was established when the
electrical resistance was stable and not necessarily when pore volume change met compressibility
equilibrium conditions. Electrical equilibrium was generally established within 10+5 minutes

which represented only 10%—15% of the time for compressibility analysis.

Previous studies have investigated the effect of confining pressure on porosity and pore
volume compressibility in sandstones, carbonates, and siltstones (Carpenter and Spencer, 1940;
Hall, 1953; Fatt, 1958; McLatchie et al., 1958; Mann and Fatt, 1960; Dobrynin; 1962; Knutson
and Bohor, 1962; Somerton, 1967; Newman, 1973; Mattax et al., 1975; Newman and Martin,
1977; Somerton and Matherson, 1978; Greenwald and Somerton, 1981). The nature of pore
volume change to confining stress has been shown to be a function of a range of variables, most
notably including stress history (Mattax et al., 1975), two- and three-dimensional stress
distribution (Keelan, 1984; Andersen, 1985; Worthington et al., 1997), degree of consolidation
(Newman, 1975; Yale et al., 1993), water saturation (Mann and Fatt, 1960), temperature
(Somerton and Mather, 1980), and pore geometry (Toksoz et al., 1976; Cheng and Toksoz, 1979;
Walsh and Grosenbaugh, 1979; Ostensen, 1983; Katsube et al., 1992). The modeling of Cheng
and Toksoz (1979) shows that the pressure dependence of pores is highly sensitive to pore aspect
ratio (o). Based on this, Katsube et al. (1992) divided pores into three types: elastically rigid (o >
0.1), elastically flexible (o = 0.001-0.1), and highly stress sensitive sheet-like or crack-like pores
(0<0.001). The work of Walsh and Grosenbaugh (1979) and Ostensen (1983) defined the nature
of stress dependence of cracks, and Jones and Owens (1980) showed that low-permeability
sandstones had thin, sheet-like tabular pores based on their response to stress. The crack-
compression model of Walsh and Grosenbaugh (1979) expresses the relationship between

porosity and stress as
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di/do = A logPe + B [4.1.1]

Where ¢; = porosity at defined effective in situ stress Pe, ¢, = reference initial porosity, Pe =

effective confining stress, and A and B are empirical constants that vary with rock properties.

The work of Jones and Owens (1980) and Sampath (1982) on the pore volume
compressibility of low-permeability sandstones demonstrated that pore-volume compressibility
values are generally low (B < 6 x 10° psi™). A population of 113 core samples representing a
range of lithofacies and porosity was selected to measure pore volume compressibility (Table
4.1.4). Figure 4.1.6 illustrates the measured pore volume change from 1.0 to 27.2 MPa (150-3,950
psi) net effective confining pressure and estimated from 1.0 MPa down to a confining pressure
predicted by the log-linear trend where the pore volume equals the routine helium porosity. In
general this pressure was at a net effective stress of approximately 69 kPa (10 psi). Every sample
exhibits a log-linear relationship between the fraction of initial pore volume (unconfined pore
volume) at confining stress and the confining stress. The average correlation coefficient of the log-

linear relationships is 0.99+0.031 (error range is 2 standard deviations).
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Figure 4.1.6. Crossplot of fraction of initial pore volume versus net confining stress for 113
Mesaverde samples. Every sample exhibits a log-linear relationship though slopes and intercepts
differ.
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Table 4.1.4.

Summary of Pore Volume Compressibility Results
Analysis of Critical Permeability, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins
US DOE # DE-FC26-05NT42660
Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http. kgs.ku.
Ratio (In situ Pore Volume)/(Ambient Pore Volume) at Stress
Uses insitu { Approx. pproxi c
Net Net Net Approximate| Net e Net orrelation
Liorary | Basin | API Number Well Name Operator State Ts‘:’l‘g' Range | Sec| Suarter ;:‘;?h it ég‘;‘:’; K""g':erg Effective | Effective | Effective [Net Effective| Effective | Effective [PVil PVa PVl PVa|Coefficient
Number Penmenbiity| Confining | Confining | Confining | Confining | Confining | Confining |vs log Pe|vs log Pefof PViiPVa
Pressure | Pressure | Pressure | Pressure | Pressure | Pressure intercept | Siope |vslogPe
[ Ve R mD 10psi_| 150psi | 250psi | 950psi | 1.950psi | 3950 psi | tipsi | tipsi
B020 | Green River | 4003520088 ATWASP TNEXCO OIL COMPANY | WY | 30N | TT2W | 28 [NWNESW] 173320] Al 35| 0.000728] 1000 0673 0833 0.75: 07719 | 1.1084] 0.1084]  0.9999|
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | Wy [ 36N [ 112w | 28 [NwNESw| 114438] Al 31| 0.000681| 1.000 0857 0811 0723 0683 | 1.1213 01213  0.999g]
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | Wy [ 36N [ 112w | 28 [NwNESW| 11457.9] Al 55| 0.000110( 1.000 0884 0.846 0.775 0742 | 1.0090| -0.0990|  0.9999)
B029 | Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W | 28 INWNESW/| 11459.1 Al 5.4f 0.886 0.834 0.808 1.0734| -0.0734| 0.9998
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | WY [ 36N [ 112w | 28 [NWNESW| 114606] Al 4.3] 0.838 0.750 0722 | 1.1085| -0.1085  0.9979)
B029 | Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W | 28 [NWNESW| 11552.3] Al 3.9| 0.791 0.701 0.655 1.1309| -0.1309| 0.9970
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | Wy [ 36N [ 112w | 28 [NwNESW| 116091  A|  5.9) 0.888 0.836 0812 | 10718 00718  0.9997]
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | WY [ 36N [ 112w | 28 [NWNESW| 116092] Al 52] 0872 0.809 0787 | 1.0824| -0.0824|  0.9099]
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | Wy [ 36N [ 112w | 28 [NwNESW| 11615.1]  A]  4.6] 0871 0.791 0783 | 1.0868| -0.0868)  0.9939)
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | Wy | 36N | 112w [ 28 [Nwhesw| 117067 Al 4.0 0.845 0.769 0737 | 1.1016 -0.1016|  0.9997]
B029 | Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W | 28 INWNESW/| 11706.9 Al 3.8 0.923 0.888 0.871 1.0492| -0.0492| 0.9997]
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY | Wy [ 36N [ 112w | 28 [NwNESW| 117219 Al 4.3] 0.831 0.766 0720 | 1.1045 -0.1045|  0.9941
B029 | Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W | 28 [NWNESW| 11758.3] Al 4.7 0.790 0.690 0.646 1.1359| -0.1359| 1.0000)
B029 | Green River | 4903520088 A-1 WASP INEXCO OIL COMPANY WY | 36N | 112W | 28 [NWNESW| 11758.4| Al 4.6 0.879 0.822 0.797 1.0779| -0.0779|
E712 | Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM WY | 29N | 113W | 26 | SESENE 3461.7] Al 17.9] 0.918 0.878 0.862 1.0533| -0.0533]
E712 | Green River | 4903506020 B-54 BIG PINEY BELCOPETROLEUM | WY | 20N [ 113w | 26  SEsENE | 34620] A 183 0.925 0.886 0873 | 1.0494| -0.0494|
E712 | Green River | 4903506020 B-54 BIG PINEY BELCOPETROLEUM | WY | 20N [ 113w | 26 [ sesene | 3s037] B[ 88 0871 0.814 0.784 -0.0823
E712_| Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM | WY | 20N | 113w | 26 [ SESENE | 35193 B[ 161 0.928 0.891 0.878
E894 | Green River | 4903520622 1 0LD ROAD AMERICAN HUNTER EXPL| WY | 27N | 108W | 27 | SENWSE [ 11921.8| Al 5.0| 0.934 0.904 0.889
E894 | Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL| WY | 27N | 108W | 27 | SENWSE [ 11923.3| Al 41 0.920 0.886 0.865
E894 | Green River | 4903520622 1 OLD ROAD AMERICAN HUNTER EXPL| WY | 27N | 108W | 27 | SENWSE [ 11956.1 Al 8.5 0.955 0.936 0.926
R780 | Green River | 4903505742| C-47 TIP TOP SHALLOW BELCO PETROLEUM WY | 28N [ 113W ] 22 SWNE 2754.7 Al 21.3] 0.929 0.894 0.881
R780 | Green River | 4903505742 | C-47 TIP TOP SHALLOW | BELCOPETROLEUM | Wy [ 26N | 113w | 22| SwNE | 27833 Al 223 0.928 0.893 0.879
R780 | Green River | 4903505742 | C-47 TIP TOP SHALLOW BELCO PETROLEUM WY | 28N | 113W | 22 SWNE 2817.7 Al 20.1 0.940 0.907 0.900
R780 | Green River | 4903505742 C-47 TIP TOP SHALLOW | BELCOPETROLEUM | Wy [ 28N | 113w | 22| swnE | 28318 23 0,945 0918 0.906
R780 | Green River | 4903505742 | C-47 TIP TOP SHALLOW BELCO PETROLEUM WY | 28N | 113W | 22 SWNE 2831.9 B 20.4] 0.937 0.908 0.894
R780 | Green River | 4903505742 | C-47 TIP TOP SHALLOW BELCO PETROLEUM WY | 28N | 113W | 22 SWNE 2845.5] Al 22.6| 0.950 0.924 0.915
5573 | Groen River | 4003506200 K2 MASON BELCO PETROLEUM | WY | 31N | T13W] 13 | SESE | 03033 Al 34 0.962 0,945 0.957
T795 | Green River | 4003506024 5 PINEDALE EL PASO NATURAL GAS | WY | 30N | 108W| 5 | CSE | 121665 A 110 0.950 0,927 0917
T195 | Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS | WY | 30N | 108W | 5 CSE 12159.5] Al 9.3 0.907 0.859 0.845
T195 | Green River 5 PINEDALE EL PASO NATURAL GAS [ WY | 30N | 108W | 5 C SE 12162.0] Al 7.2 0.918 0.879 0.862
T205 | Greon River | [ TCHIMNEY ROCK | MOUNTAIN FUEL SUPPLY| WY | T8N | T02W | 12| SESW | 67410] Al 143 0.960 0.3 0532
T204 | Green River | 4003705349 | B-2A SPIDER CREEK FUMBLE OIL & REF | WY [ 18N [ T10W| 27 | NESW | 9041.1] Al 11.] 0,694 0,646 0,821
T204_| Green River | 4903705349 | _B-2A SPIDER CREEK HUMBLE OIL & REF | wy [ 18N [ 11ow| 27| NESw | ot1e9| A] 23] 0.544 0.343 0.240
RO9T | Piceance [05045XX%Kd| BOOK CLIFFS 1 USG5-CC CO| 75 [10aW|[ 17| NESW | 2424 Al 67] 0,685 0633 0,608
R091 | Piceance |05045XXXX4| BOOK CLIFFS 1 USGS-CG co| 7s [10aw| 17| NEsw | 2573 Al 69 0.887 0.830 0.810
R091 | Piceance |05045XXXX4| BOOK CLIFFS 1 USGS-CG co| 7s [1oaw| 17| NESW | 2089] Al 49 0.939 0,911 0.900
R091 | Piceance | 05045XXXx4| BOOK CLIFFS 1 USGS-CG co| 7s [roaw| 17| NEsw | 387:3] Al 9| 0.873 0.811 0.787
5905 | Piceance |05103XXXX3|  27011-5 MOON LAKE | WESTERN FUELS ASSOC| CO | 2N | 10TW | 1 | NESW | 7903 Al 50 0932 0,900 0.686
S905 Piceance 05103XXXX3] 21011-5 MOON LAKE WESTERN FUELS ASSOC| CO 2N | 101w | 1 NESW 812.7] Al 18.1 0.946 0.919 0.909
S905 | Piceance |05108XXXX3| 21011-5 MOON LAKE | WESTERN FUELSASSOC| €O | 2N | 101w | 1 | NEsw | s129] Al 17, 0.939 0,910 0.897
S905 Piceance 05103XXXX3] 21011-5 MOON LAKE WESTERN FUELS ASSOC| CO 2N | 101w | 1 NESW 816.5] Al 10.6] 0.892 0.833 0.816
S905 | Piceance |05103XXXX3|  21011-5 MOON LAKE | WESTERN FUELSASSOC| €O | 2N | 101w 1 | NEsw | si78] Al 87 0.79 0.704 0.658
T649 Piceance 0504560011 MWX-: CER CORPORATION CO 6S 94W | 34 [SESWNW| 5737.3] A 9.4| 0.936 0.908 0.892 -0.0411
649 | Piceance | 0504560011 MWX-2 CERCORPORATION | cO | 65 | 94w | 34 [sEswnw| 57442 A[ 43 0.958 0.939 0930 | 1.0269| -0.0269)
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION | CO | 65 | 94w | 34 [seswnw| sess7| A[ 66 0,938 0911 0897 | 1.0392| -0.0392)
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION | CO | 65 | 94w | 34 [sEswnw| sss23| A 23 0.921 0.894 0869 | 1.0484| -0.0484]
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION | CO | 65 | 94w | 34 [sEswnw| es422| B[ 58 0.960 0.939 0933 | 1.0262| -0.0262)
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W | 34 [SESWNW| 7136.8| Al 6.9 0.932 0.900 0.885 1.0441( -0.0441
T649 | Piceance | 0504560011 MWX-2 CERCORPORATION [ CO | 65 | 94w | 34 [seswnw| 72645 B[ 6.1 0.964 0.943 0938 | 1.0243| -0.0243
T649 Piceance 0504560011 MWX-2 CER CORPORATION co 6S 94W | 34 [SESWNW| 7272.8| Al 8.9 0.955 0.937 0.926 1.0282| -0.0282|
649 | Piceance | 0504560011 MWX-2 CER CORPORATION [ CO | 65 | 94w | 34 [seswnw| 73404 A[ 21 0.891 0.843 0817 | 1.0695| -0.0695]
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION | CO | 65 | 94w | 34 [sEswnw| 73504 A[ 45 0.950 0.930 0917 | 1.0311| -0.0311
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION | cO | 65 | 94w | 34 [seswnw| 78s13| B[ 33 0.956 0.935 0927 | 1.0283| -0.0283]
649 | Piceance | 0504560011 MWX-2 CER CORPORATION [ CO | 65 | 94w | 34 [seswnw| 7se01| B[ 76 0.941 0912 0901 | 1.0385| -0.0385]
T649 | Piceance | 0504560011 MWX-2 CER CORPORATION _| CO | 65 | 94w | 34 [sEswnw| sio6| B[ 34 0.930 0.899 0.885 -0.0437]
5835 | Powder River | 4900606335 7 SHAWNEE BELCO PETROLEUM | WY | 33N | 6OW | 2 | NENW | 6046.1] A| 156 0925 0,689
S835 | Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM WY | 33N | 69W 2 NENW 6946.2 Al 14.3] 0.940 0.911
$835_| Powder River | 4900906335 2 SHAWNEE BELCO PETROLEUM | wy | 33N | eow | 2 | NENw | 69562 13.8] 0.936 0.908
S838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W | 23 | C SENE 6985.7 7.8 0.967 0.950
5838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM WY | 33N | 69W | 23 | C SENE 6998.5] Al 6.3 0.807 0.710
B646 inta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 108 20E | 17 | SENENW| 8233.0 B] 5.7] 0.842 0.762 .
B646 | Uinta | 4304730584 | 11-17F RIVER BEND UNIT | MAPCO INCOPORATED | UT [ 10s | 20E | 17 |sEnenw| s2s28| Al 17 0.628 0.739 0711 | 11123 -0.1123)  0.9995]
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 108 20E | 17 | SENENW | 8287.4 B 7.5 0.868 0.805 0.778 1.0852| -0.0852 0.9999
B646 Uinta 4304730584 | 11-17F RIVER BEND UNIT MAPCO INCOPORATED UT | 108 20E | 17 | SENENW | 8302.5 Al 1.0] 0.833 0.760 0.718 1.1072| -0.1072] 0.9991
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT | 10S 23E | 7 |NESENW| 63575 Al 0.9] 0.513 0.336 0.189 1.3013| -0.3013] 0.9935
E946 | Uinta | 4304730545 27 FLAT MESA ENSERCH EXPLORATION| UT | 10s | 23 | 7 |NEsEnw| e3e25| Al 2 0.642 0.484 0404 | 1.2266| -02266|  0.9988]
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT | 10S 23E 7 | NESENW | 6468.4 Al 12.1 0.882 0.824 0.802 1.0767| -0.0767 0.9999
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 108 | 23 | 7 |NESENW| 64752 A 130 . . . 0.888 0.833 0811 | 1.0729| -0.0729)  0.9098]
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT [ 108 | 23€ | 7 |NESENW| 64753 | 124 0583 1.000 0.907 0.881 0.818 0798 | 1.0788 -0.0788|  0.9991
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 10s | 23 | 7 [NEsenw| e4s20] c| 26| 0.000005 1.000 0923 0.89 0.846 0831 | 1.0654| -0.0654| 09961
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 108 | 23 | 7 |NESENW| 65156 Al 151 194 1.000 0,911 0.883 0.826 0803 | 1.0758 -0.0758|  1.0000)
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT 108 23E 7 |NESENW | 6530.2| Al 9.8 0.0235] 1.000 0.918 0.894 0.841 0.820
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 10s | 23 | 7 [NEsenw| e7008] Al 22| o0000117| 1.000 0.727 0.625 0475 0.383
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT | 108 23E 7 |NESENW | 7284.3| Al 7.7| 0.00323| 1.000 0.894 0.860 0.795 0.766
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 10s | 23 | 7 [NEsenw| 72800] Al 49| 000139| 1.000 0812 0.750 0.634 0.582
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT | 10S 23E 7 |NESENW | 7301.4 Al 2.5 0.000209] 1.000 0.848 0.796 0.707 0.659
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 10s | 23 | 7 [NEsenw| 7311.7] ¢| 20| 000100 1.000 0.757 0671 0.526 0.457
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 108 | 23 | 7 |NESEnw| 73138 Al 59 0.859 0.791 0.763
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT 108 23E 7 |NESENW| 7671.1 Al 4.8| 0.821 0.741 0.702
E946 | Uinta | 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION| UT | 108 | 23 | 7 |NEsenw| 77014 Al o 0873 0.804 0.787
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT | 108 23E 7 |NESENW | 7704.4| B 3.2 0.765 0.662 0.603
E946 Uinta 4304730545 2-7 FLAT MESA ENSERCH EXPLORATION| UT | 10S 23E 7 | NESENW | 78854 Al 9.8 0.913 0.872 0.854
R999 Uinta 4304730860 3-24 US LAMCO CHAMPLIN PETROLEUM uT | 138 20E | 24 NESE 7156.0 2.7] 0.946 0.928 0.910
R999 Uinta 4304730860 3-24 US LAMCO CHAMPLIN PETROLEUM UT | 138 20E | 24 NESE 7158.9 B} 2.7] 0.944 0.920 0.905
$172 Uinta 43019XXXX1 3 BOOK CLIFFS USGS-CG uT | 178 24E 3 SE 174.0] Al 7.0| 0.908 0.866 0.846
S172 | Uinta___|43019XXXX1 3 BOOK CLIFFS USGS-CG ur | 7s | 24 | 3| sE 3988 Al 109 0.946 0.920 0.909
ST74 | Unia__[43019XX%K2 ZBOOK CLIFFS USG5CC UT [ 775 | 24E [ 37| NWSW | 1692] Al 210 ; 0937 0.507 0,554
489 | Washakie | 4003721053 | 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | WY | 21N | 93W | 35| CSW | 106087 Al 43| 0000076] 1.000 0,962 0975 0.964 0.650
489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw |[106120] Al 65 o0.000011| 1.000 0942 0922 0.889 0.871
489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw |[106156| Al 110 0.00814| 1.000 0.959 0.945 0.921 0.909
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W | 35 csw 10651.0| Al 4.3] 0.000187| 1.000 0.935 0911 0.876 0.853
489 | Washakie | 4908721053 | 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw [1oee89| Al 67 000203 1.000 0.968 0.960 0.936 0.933
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93w | 35 csw 10670.9| Al 8.7] 0.0309 1.000 0.947 0.927 0.895 0.881
489 | Washakie | 4908721053 | 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw [106758] Al 104|  0.0255 1.000 0.946 0,932 0.895 0.884
489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw [1oes23| Al o2 000420 1.000 0.937 0915 0.878 0.859
489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw |[1oee34| Al 26| 0000140 1.000 0.950 0.936 0.903 0.892
489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw [1o7069] Al 50| 0.000830| 1.000 0922 0.895 0.846 0.827
489 | Washakie |4903721053| 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | 93w [ 35| csw [1o7007| Al 61| o0.000376| 1.000 0916 0.389 0.835 0.815
489 | Washakie | 4903721053 | 3 UNIT FIVE MILE GULCH | AMOCO PRODUCTION | wy | 21N | eaw [ 35| csw [1o7103] Al 62 1,000 0914 0.889 0.831 0.812
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93w | 35 csw 10715.8| Al 5.3] 1.000 0.944 0.922 0.891 0.874
E489 Washakie 4903721053 | 3 UNIT FIVE MILE GULCH AMOCO PRODUCTION WY | 21N | 93W | 35 C sSwW 10717.0] Al 11.9] 1.000 0.988 0.983 0.977 0.972
S231 Washakie 4903721075 | 1 CHAMPLIN 237 AMOCO C| AMOCO PRODUCTION WY | 17N | 94w 5 |SWNESW[ 11110.1 Al 4.3 1.000 0.893 0.858 0.789 0.765
S231 | Washakie | 4908721075 |1 CHAMPLIN 237 AMOCO C| AMOCO PRODUCTION | wy | 17N | eaw | 5 |swNeEsw| 111323 B 54 1,000 0.966 0.955 0.934 0.925
S231 Washakie 4903721075 | 1 CHAMPLIN 237 AMOCO C| AMOCO PRODUCTION WY | 17N | 94w 5 |SWNESW/| 11174.7] 71 1.000 0.941 0.920 0.885 0.867
5231 | Washakie | 4903721075 | 1 CHAMPLIN 237 AMOCO C| AMOCO PRODUCTION | Wy | 17N | 94w | 5 |SwNESw| 112026 40 1:000 0.875 0.828 0.761 0.716
S276 Washakie 4903705683 FOREST OIL CORP WY | 19N | 99w 1 NWSE 4731.0 B 10.0] 1.000 0.888 0.848 0.787 0.746
5276 | Washakie | 4903705683 FORESTOILCORP | Wy | 1oN | 99w | 1 [ NwsE | 47569 8.5 1,000 0.868 0.825 0.746 0.705
5276 | Washakie | 4903705683 FORESTOILCORP__ | wy | 1on | 99w | 1 | nwse | 4re10] Al 76 1.000 0.936 0911 0.877 0.855
1592 Washakie 4900721170 FUEL RESOURCES DEV | WY [ 12N | 90W | 11 NENW 2340.7] Al 13.5] 1.000 0.920 0.897 0.845 0.825
T695 Washakie 4903723956 5-2 SIBERIA RIDGE AMOCO PRODUCTION WY | 21N | 94w 5 SW 10651.9| Al 10.1 1.000 0.962 0.950 0.927 0.916
T695 Washakie 4903723956 5-2 SIBERIA RIDGE AMOCO PRODUCTION WY | 21N | 94W 5 SW. 10669.4| Al 3.0 1.000 0.944 0.927 0.888 0.879
B049_| Wind River_| 4001320724 | _31-22 TRIBAL PHILLIPS | BROWN TOMINC | WY | 4N | 3E | 31 [NWSENW] 118078 Al 14| 7,000 0577 0.537 0.762 0.727
T235 | Wind River | 4901320786 | T LYSITE MICH WISC PIPELINE | WY | 36N | O1W | 6 | SWNE | 81635 A| 56 7,000 0.526 0,903 0.654 0,637
€233 Wind River | 4901320786 1-9 LYSITE MICH WISC PIPELINE WY | 38N | 91w 9 SWNE 8612.1 Al 13.1 1.000 0.971 0.962 0.943 0.935
C233 Wind River | 4901320786 1-9 LYSITE MICH WISC PIPELINE WY | 38N | 91W 9 SWNE 8616.1 Al 12.9] 1.000 0.975 0.968 0.953 0.946
T80 _| Wind River_| 4901320836 727 LOOKOUT MONSANTO OIL WY | 30N | O1W | 27 | COWNE | 166765] A 03 7,000 0.555 0514 0.722 0,667
D031 Wind River | 4901320966 CHEVRON 2-1 MONSANTO OIL WY | 38N | 91W 1 |SWNENW] 15702.1 A 6.9 1.000 0.937 0.918 0.874 0.862

PVi = Pore Volume at Diress
PVa = Ambient Pore Volume
Pe = Net Efffective Confining Pressure (Stress)
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To develop an approximate predictive model of pore volume and pore volume
compressibility change, the slopes and intercepts of the curves in Figure 4.1.6 were correlated
with porosity (Figs. 4.1.7 and 4.1.8). The slope and intercept of the curves shown in Figure 4.1.6
can be predicted using

Oi/Po stope = A = -0.00549 — 0.155/¢° [4.1.2]

Oi/Do ntercept = B = 1.045 + 0.128/¢ [4.1.3]

Relative Pore Volume Change Slope

-030 T T T T
0 2 4 6 8§ 10 12 14 16 18 20 22 24

Routine Helium P orosity (%)

Figure 4.1.7. Crossplot of slope of log-linear curves in Figure 4.1.6 with porosity. The
relationship between the slope and porosity can be expressed: Slope = -0.00549 -0.155/¢".
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Figure 4.1.8. Crossplot of intercept of log-linear curves in Figure 4.1.6 with porosity. The
relationship between the intercept and porosity can be expressed: Intercept = 0.013 ¢ + 1.08.

Utilizing equations 4.1.2 and 4.1.3 to calculate slopes and intercepts for rocks of different
porosity, the fraction of initial pore volume relationship can be transformed to pore volume
compressibility (change in volume/unit volume/change in pressure; 3, 1/psi or 1/MPa). The
above equations result in a power-law relationship between pore volume compressibility and net
effective confining pressure of a form:

logio p = C logio P + D [4.1.4]

Figures 4.1.9 and 4.1.10 show the slope and intercept relationships for prediction of pore
volume compressibility of low-permeability sandstones that conform to equations 4.1.2 and
4.1.3. The slope and intercept of the pore volume compressibility relations can be predicted
using:

C =-1.035+0.106/¢** [4.1.4]
D =4.857 ¢ 08 [4.1.5]
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Figure 4.1.9. Crossplot of pore volume com- Figure 4.1.10. Crossplot of pore volume com-
pressibility slope function versus porosity. pressibility intercept function versus porosity.

Inserting equations 4.1.4 and 4.15 into equation 4.13 and taking the antilog of both sides:

B =107[(-1.035+0.106/¢")*log o Pc+(4.857¢""%)] [4.1.6]

where B is the pore volume compressibility (10°/psi), P is the average net effective

confining pressure at which 3 applies, and ¢ is the unconfined routine porosity (%). From

equation 4.1.6, it is evident that compressibility changes with sandstone porosity and the net

effective stress. Figure 4.1.11 illustrates general compressibility curves for different porosity

Mesaverde sandstones and siltstones.
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Figure 4.1.11. Pore volume compressibility versus net effective stress for Mesaverde sandstones
and siltstones of various porosity as predicted using equation 4.1.6.

Pore volume compressibilities predicted using equation 4.1.6 are generally consistent
with values published in the literature (e.g., Jones and Owens, 1981) for individual samples,
usually reported at a single net effective stress. It is important to note that compressibility
increases with decreasing confining stress and with decreasing porosity.

To compare in situ and routine porosity, it is necessary to correct the bulk volume of the
sample for the pore volume change, assuming that grain compressibility is negligible. In this
study both the compressibility and the pore volume change during electrical properties
measurement provided a basis for comparison of routine and in situ porosity. Figure 4.1.12
illustrates the relationship between the measured in sifu porosity (at 26.7 MPa (4,000 psi) net
effective stress) and the routine porosity. Reduced major axis analysis of this relationship can be

expressed
¢i =0.943 ¢r0utine -0.23 [417]

where ¢; = in situ porosity at 26.7 MPa (4,000 psi) net effective stress and ¢routine = unconfined

routine porosity.

DE-FC26-05NT42660 Final Scientific/Technical Report 75



N
N

N
N

N
o

-
oo

-
o

-
S

-
N

-
o

oo

in situ Porosity @ 4000 psi (%)

0 2 4 6 8 10 12 14 16 18 20 22 24 =
Routine Porosity (%)

Figure 4.1.12. Crossplot of routine porosity and in situ porosity measured at 26.7 MPa (4,000
psi ) net effective hydrostatic confining stress for 310 cores during electrical resistivity

measurement. Correlation line represents equation 4.1.7.

Applying equation 4.1.6 at Pe = 26.7 MPa (4,000 psi ) we can estimate the pore volume
change and calculate the corresponding in situ porosity for any given initial porosity. Figure
4.1.13 illustrates a comparison of the estimated porosity at Pe = 26.7 MPa (4,000 psi) compared
to the initial “routine” porosity. Equation 4.1.8 illustrates the general form of an in situ versus
routine porosity trend and equations 4.1.9 through 4.1.113 show models from this study
(Mesaverde Study) for the compressibility measurements, for porosity change measured in
conjunction with electrical properties measurement, and from other previously published low-
permeability sandstone studies including the Travis Peak (Luffel et al., 1991),
Mesaverde/Frontier (Byrnes, 1997), and Clinton/Medina (Byrnes and Castle, 2000):
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All Studies: ¢i =A ¢routine +B [418]

Mesaverde Study Compressibility: ®i = 0.96 droutine — 0.73 [4.1.9]
Mesaverde Study Electrical Properties: di = 0.943 droutine — 0.23 [4.1.10]
Travis Peak: di = 0.95 droutine — 0.3 [4.1.11]
Mesaverde/Frontier: di = 0.998 broutine — 0.8 [4.1.12]
Clinton/Medina: ®i = 0.966 Proutine + 0.02 [4.1.13]
24

22

— Mesaverde Study Compressibility
—— Measverde Study Electrical Prop.
20 +—{ —Travis Peak

Mesaverde/Frontier
Clinton/Medina
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Figure 4.1.13. Crossplot of estimated in situ porosity (at Pe = 4,000 psi) versus routine porosity,
based on equation 4.1.6 assuming that pore volume change also represents bulk volume change,
versus unconfined (e.g., routine) porosity. The slope and intercept are similar to values reported
from low-permeability sandstones.
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Predicted values can be compared for high and low porosity (Table 4.1.5) illustrating differences

between the rocks and models.

Travis | Mesaverde/| Clinton/ | Mesaverde | Mesaverde
Peak Frontier Medina | Study-Comp | Study-Elec
A>| 0.950 0.998 0.966 0.960 0.943
B>| -0.300 -0.800 0.020 -0.73 -0.226
Routine Porosity In situ Porosity (%)
2 1.6 1.2 2.0 1.2 1.7
4 3.5 3.2 3.9 3.1 3.5
6 54 5.2 5.8 5.0 5.4
8 7.3 7.2 7.7 6.9 7.3
10 9.2 9.2 9.7 8.9 9.2
12 11.1 11.2 11.6 10.8 11.1
14 13.0 13.2 13.5 12.7 13.0
16 14.9 15.2 15.5 14.6 14.9
18 16.8 17.2 17.4 16.5 16.7
20 18.7 19.2 19.3 18.5 18.6
22 20.6 21.2 21.3 20.4 20.5
24 22.5 23.2 23.2 22.3 22.4

Table 4.1.5. Comparison of predicted porosity for present study (Mesaverde Study) from both
the compressibility measurements and measurements performed in conjunction with electrical

properties and previously published low-permeability sandstone studies cited in text.

Comparing predicted in situ porosity values for the different studies and measurements
illustrates that the Clinton/Medina quartzose tight gas sandstones are the least compressible.
Porosity changes for the Travis Peak and as measured with electrical properties for the Mesa-
verde are statistically identical. The greatest porosity decrease from routine conditions is
exhibited by the Mesaverde samples measured in the compressibility analysis. The greater
compressibility for these samples may be attributed to several causes including: 1) lithologic
differences, 2) correction for sleeve effects, 3) wet versus dry, and 4) equilibration time under
stress. For the samples measured in this study, because the compressibilities were measured in
the same apparatus, it is interpreted that the two variables influencing the differences between
the compressibility and electrical properties porosity changes are 1) equilibration time, and to a
small degree, 2) correction for sleeve effects. Given that the porosity changes observed during
the compressibility measurements conformed to equilibrium criteria that would produce data for

pore volume change that are more accurate, the compressibility data are interpreted to be most
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accurate. The increasing difference between the compressibility and electrical properties in situ
porosities with deceasing porosity can be interpreted to indicate that pore volume compression
equilibration time increases with decreasing porosity.

It is important to note that pore volume compressibility represents the elastic response to
stress-field changes and does not necessarily exhibit the same pressure-dependence exhibited by

porosity versus depth trends or compaction curve models (Athy, 1930; Dickinson, 1953):
di/do = exp[-B(Pe-Po)] [4.1.14]

Where ¢; = porosity at defined effective in situ stress Pe, ¢, = reference initial porosity, Pe =
effective confining stress, Po = effective confining stress for ¢,, and B is an empirical constant

that varies with rock properties.

4.1.3.3 Permeability

Permeability for the core samples from all basins is approximately log-normally
distributed (Fig. 4.1.14) with 52% of the samples exhibiting in situ Klinkenberg permeability in
the range 0.0001-0.01 mD (1x107~1x10pm?) and 18% of the samples exhibiting ki < 0.0001
mD (1x107um?) and 30% exhibiting ky> 0.01 mD (1x10”um?). The distribution of permeability
for samples from different basins is generally similar (Fig. 4.1.15; Table 4.1.6) though slight
differences in the mean and standard deviation exist. It is important to note that these

distributions are for the sample set and may not reflect actually distributions within the basins.
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Figure 4.1.14. Distribution of in situ Klinkenberg permeability measured at 26.7 MPa (4,000
psi) net effective stress for all samples.
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Figure 4.1.15. Distribution of in situ Klinkenberg permeability measured at 26.7 MPa (4,000
psi) net effective stress by basin.
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All Greater Wind Powder

Basins Green [Washakie| Uinta |Piceance| River River

River
Mean logk -2.60 -2.49 -2.03 -2.66 -2.95 -3.44 -1.88
Median logk -2.93 -3.15 -2.46 -2.86 -3.03 -3.36 -2.21
St Dev log 1.58 1.94 1.78 1.36 1.13 0.69 1.39

Minimum logk -6.19 -6.19 -5.66 -5.33 -5.23 -5.11 -4.29
Maximum logk 2.31 2.31 2.08 1.88 2.05 -1.98 0.55

Kurtosis 0.62 -0.54 -0.39 0.17 4.02 -0.49 -0.38
Skewness 1.05 0.79 0.76 0.74 1.48 -0.01 0.50
Count 2143 555 373 529 577 81 28
Mean 0.0025 | 0.0032 | 0.0094 | 0.0022 | 0.0011 | 0.0004 | 0.0133
Median 0.0012 | 0.0007 | 0.0035 | 0.0014 | 0.0009 | 0.0004 | 0.0062
St Dev 37.9 87.4 59.9 23.0 13.4 4.9 24.5
Minimum 0.000001{0.000001{0.000002]|0.000005|0.000006|0.000008{0.000051
Maximum 206.0 206.0 121.0 76.2 112.2 0.010 3.53
Kurtosis 0.62 -0.54 -0.39 0.17 4.02 -0.49 -0.38
Skewness 1.05 0.79 0.76 0.74 1.48 -0.01 0.50
Count 2143 555 373 529 577 81 28

Table 4.1.6. Summary statistics for in situ Klinkenberg permeability for all samples by basin.

To provide a common stress reference frame, in situ Klinkenberg permeability
was measured at 4,000 psi net overburden. /n situ Klinkenberg permeability was determined by
measurement of permeability to nitrogen at two pore pressures and extrapolation of the k vs. 1/P
trend to infinite pore pressure to obtain the Klinkenberg permeability at the intercept. The
Klinkenberg gas permeability, which is equivalent to single-phase inert liquid or high pressure
gas absolute permeability, increases with decreasing pore size.

The influence of Klinkenberg gas slippage, which results from greater gas movement due
to decreased molecule-molecule interactions at lower pressure, was characterized by
Klinkenberg (1954) as

Kgas = Kiiquid (1 +4cL/r) = Kiiquia (1 + b/P) [4.1.15]
where kg, = gas permeability at pore pressure, Kiiquiq 1 liquid permeability and is equal to the
Klinkenberg permeability Kjink, ¢ = proportionality constant (~ 1), L = mean free path of gas
molecule at pore pressure, r = pore radius, b = proportionality constant (= f(c, L, r)), and P = pore
pressure (atm).

Because b is a function of pore radius distribution, it can vary between rock samples.
However, general values for b can be estimated from the relation presented by (Heid et al., 1950):

b=0.777 Kigink >° [4.1.16]
and Jones and Owens (1980):
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b= 0.867 kjink *>> [4.1.17]
Figure 4.1.16 shows the Klinkenberg proportionality constant » values measured on core
in this study. Reduced major axis analysis predicts a slope and coefficient intermediate between
values reported by Jones and Owens (1980) and Heid et al. (1950):
b= 0.851 Kyink >>*" [4.1.18]

The b term is expressed in atmospheres to be consistent with previous studies. This
figure extends the published trend to permeabilities below 0.001 mD and supplements the public
data for the trend for permeabilities less than 0.01 mD. The variance in b at any given
permeability is interpreted to result from several possible conditions including: 1) variance in
lithology and corresponding pore throat size and size distribution for the same permeability, 2)
heterogeneity of samples resulting in variable b within a sample and resulting averaging of the
measured b during measurement, 3) variable » from one end of the sample to the other due to

pressure drop across sample, and 4) error in one or both gas permeability measurements.
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Figure 4.1.16. Crossplot of Klinkenberg proportionality constant, b, versus in situ Klinkenberg
permeability measured at 26.7 MPa (4,000 psi) net effective stress using nitrogen gas. Reduced
major axis analysis indicates the correlation can be expressed as b(atm) = 0.851 ky ***, n =

1264.
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As described previously, 776 core plugs greater than 7.6 cm (3-inch) in length were cut in
half to provide two paired core plugs for advanced properties measurements. Figure 4.1.17
illustrates the ratio of in situ Klinkenberg permeabilities of samples to the geometric mean
permeability of the sample pair. Approximately 35% of all samples exhibit permeabilities within

10% of the mean, 55% within 20%, 70% within 30%, and 80% within 40%.
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Figure 4.1.17. Histogram of ratio of paired plug in situ Klinkenberg permeabilities to mean
permeability of plug pair. n =634 x 2 = 1268.

4.1.3.4 Porosity-Permeability Relationship

Comparison of measured in sifu Klinkenberg permeability versus an estimated approximate
in situ porosity (routine porosity — 0.6%) for 2200 Mesaverde sandstones (Figure 4.1.18) shows
that the present sample population exhibits higher permeability than previously published
Mesaverde/Frontier studies (e.g., Byrnes, 1997). This is interpreted as due in part to the absence
of argillaceous Frontier samples and to the high fraction of less argillaceous sandstones in the

analyzed sample set.
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Figure 4.1.18. In situ Klinkenberg permeability versus calculated in situ porosity for all core
samples by basin. Range of porosity and permeability of Mesaverde sandstones is generally
exhibited by all basins.

Predictive equations for porosity-permeability

Figure 4.1.19 illustrates the relationship between permeability and porosity parametric with
the second rock classification digit which represents size-sorting (see Subtask 4.5). Characteristic
of most sandstones, permeability at any given porosity increases with increasing grain size and
increasing sorting though this relationship is further influenced by sedimentary structure (rock
digit 4) and the nature of cementation (rock digit 5). Samples exhibiting permeability greater
than the empirically defined high limit generally exhibit an anomalous lithologic property that
influences core plug permeability such as microfracturing along fine shale lamination,
microfracture, and lithologic heterogeneity parallel to bedding with the presence of a high
permeability lamina in a core plug dominantly composed of a lower permeability-porosity rock.
Conversely, cores exhibiting permeability below the lower limit can exhibit such lithologic
properties as churned-bioturbated texture, crossbedding with fine-grained or shaly bed
boundaries that are sub-parallel or perpendicular to flow and act as restrictions to flow, or high

clay content. Permeability in low porosity samples and particularly below approximately 1%
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(vertical red line) is generally a complex function of final pore architecture after cementation and
is only weakly correlated with original grain size.

The estimated range in permeability at any given porosity increases with porosity and can be
as great as four orders of magnitude for ¢ > 12% but decreases to approximately 20X near ¢=0%.
Though in unconsolidated grain packs the influence of size and sorting can be quantified, in
consolidated porous media the influence of these variables and particularly the influence of
sedimentary structure can be nonlinear and noncontinuous. For example coarse grain size
results in high permeability, but if the sand was deposited in a trough crossbedded structure and
there is some orientation of bedding in the core that is not parallel to flow then the permeability
can be significantly reduced. The rock classification system used works to both quantify and

make continuous these parameters but has limits.
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Figure 4.1.19. Crossplot of in situ Klinkenberg permeability (ki, mD, measured at 27.6 MPa
(4,000 psi) net effective stress versus calculated in situ porosity (droutine-0.6) by second rock type
digit 2 representing size-sorting. The high limit generally defines the upper range for medium-
coarse grained rocks. The lower limit generally represents the limit for siltstone rocks.
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Excluding samples exhibiting permeability outside the limits shown in Figure 4.1.11 the
relationship between the porosity and lithologic variables and permeability was explored.
Multivariate linear regression analysis provides a predictive relationship:

log kix = 0.282 ¢; + 0.18 RC2 - 5.13 [4.1.19]
where ki is the in situ Klinkenberg permeability at 4,000 psi net confining stress (mD), ¢; is the
approximate in situ porosity (%), and RC2 is the second digit of the rock classification
representing size-sorting. Standard error of prediction for this equation is a factor of 4.5X (1
standard deviation). The simplest nonlinear relation is

log ki = 0.034 ¢ — 0.00109 ;+ 0.0032 RC2 — 4.13 [4.1.20]
which exhibits a standard error of prediction of 4.1X (1 std dev).

Because of the nonlinear nature of the influence of the independent variable, an
Artificial Neural Network (ANN) approach was also examined. A single hidden layer, 10-node
network was used where the output from the hidden layer was a sigmoidal function (1/1 + exp(-x))
of the hidden-layer output. Table 4.1.7 shows the ANN parameters. The ANN, using in situ
porosity (Phii), RC2 and RC4 provides prediction of kix with a standard error of prediction of
3.3X (1 std dev, Fig. 4.1.20). Although Artificial Neural Network (ANN) methods are capable
of predicting permeability within a factor of 3.3X, the ease of sharing and applying an ANN

model is not as great as simpler algebraic equations.
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Figure 4.1.20. Crossplot of measured versus predicted in situ Klinkenberg permeability using
artificial neural network with parameters shown in Table 4.1.2. Correlation standard error is
3.5X.

Although inclusion of a term for size/sorting significantly improves permeability
prediction, a unique wireline log signature for predicting the size/sorting rock digit 2 was not
identified that could be applied universally. The difficulty in identifying the unique log signature
is interpreted to be the result of lack of log normalization. Within a given well, wireline response
can predict Rock Digit 2 with appropriate accuracy but the nature of the relationship changes
from one to another. It was, however, found that three classes of size/sorting could be reliably
identified from all wireline log response. These three classes comprise 1) shales/mudstones, silty
shales, siltstones, and very shaly sandstones with digit X(0-2)XXX, 2) moderately shaly
sandstones X3XXX, and 3) very fine to coarse grained sandstones X(4-9)XXX. The relationship

between permeability and porosity for the three classes of rock is shown in Figure 4.1.21.
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Hidden layer: 1
Hidden layer nodes: 10
Mean> 8.239 4.280 6.294|hidden layer-
Std Dev> 5.260 1.335 2.527|to-output
Input-to-hidden layer weights weights
Node Constant |Phii RC2 RC4
Constant -0.388
1 -0.760 2.946 -2.027 -6.438 -0.885
2 -2.155 4.637 1.279 0.895 2.323
3 -4.999 7.901 0.957 3.167 -2.583
4 -1.484 -0.307 -1.695 6.175 -0.154
5 -4.597 4.582 1.568 0.730 4.022
6 -2.609 0.320 -2.201 -2.257 -2.495
7 -1.765 -1.843 -1.122 0.145 -3.859
8 2.839 -3.146 -9.237 0.264 0.789
9 -1.566 1.029 -1.588 -3.390 2.400
10 2.951 0.778 3.316 0.179 -2.136

Table 4.1.7. Artificial neural network parameters for ki, prediction using ¢;, RC2, and RC4 as

input variables. ANN utilized was a single hidden layer with 10 nodes and sigmoidal base

function.
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Figure 4.1.21. Crossplot of in situ Klinkenberg permeability (kix, mD, measured at 4,000 psi net

effective stress) versus calculated in situ porosity (frouine-0.8) by clustered second rock type digit

representing size-sorting classes that are identifiable by wireline gamma ray log response.
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Utilizing a multivariate linear equation similar to Eq. 4.1.4, regression analysis provides a

predictive relationship:
log kix = C; ¢i + C2 RC2oq + C3 [4.1.21]

where ki is the in sifu Klinkenberg permeability at 4,000 psi net confining stress (mD), ¢; is the
approximate in situ porosity (%), RC2)o is the log-predicted 3-class second digit of the rock
classification representing size-sorting, and C; is the porosity coefficient, C, is the RC2
coefficient, and C; is the intercept. Examination of Figure 4.1.21 shows that the permeability-
porosity trend exhibits different relationships for the porosity ranges; 0-12%, 12—-18%, and >
18%. Multivariate equations using 1) porosity, 2) rock class (1-3), and for each of these three
porosity classes separately (0—12%, 12—-18%, >18%), and also performed separately for each
basin provided equations that exhibit an average standard error of prediction of 0—-12%: 3.8+1X;

12—-18%: 3.8+1X; >18%: 3.1X (for all basins undifferentiated; Table 4.1.8).

|_ All Mesaverde | Green River | Piceance | Powder River Uinta Washakie | Wind River
Porosity < 24%

Porosity Coefficient 0.266 0.278 0.252 0.210 0.255 0.298 0.159
RC2 Coefficient 0.148 0.085 0.108 0.000 0.357 0.078 0.249
Intercept -4.713 -4.612 -4.615 -4.515 -4.891 -4.950 -4.863
Count 1983 536 553 28 504 283 79
Std Error of Prediction 5.4 5.3 4.2 10.8 4.8 7.4 2.1
|Porosity <12%

Porosity Coefficient 0.241 0.273 0.215 0.193 0.247 0.221 0.152
RC2 Coefficient 0.174 0.069 0.206 0.000 0.365 0.039 0.260
Intercept -4.678 -4.573 -4.669 -4.382 -4.877 -4.546 -4.860
Count 1691 418 528 8 486 175 76
Std Error of Prediction 4.6 4.7 3.8 3 4.8 3.5 2.1
12% < Porosity < 18%

Porosity Coefficient 0.464 0.282 0.555 0.547 0.108 0.638

RC2 Coefficient 0.681 0.548 0.013 0.689 0.584 0.229

Intercept -8.614 -5.366 -8.382 -10.282 -3.178 -10.082

Count 184 56 18 12 13 74

Std Error of Prediction 54 2.4 4.3 4.3 3.6 2.9

[Porosity > 18%

Porosity Coefficient 0.264

RC2 Coefficient 0.000

Intercept -4.596

Count 35

Std Error of Prediction 3.1

Table 4.1.8. Summary of in situ Klinkenberg permeability equations for each basin separated by
porosity class. The standard error of prediction is expressed as a factor (e.g. 5.4 = +5.4X).
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Subtask 4.2. Measure Critical Gas Saturation

4.2.1 Task Statement

The objective of this task was to measure critical nonwetting phase and gas saturation

using air-mercury capillary pressure analysis and air-brine displacement.

4.2.2 Methods

Both air-mercury critical nonwetting phase saturation measurements and air-brine
critical gas were performed. All mercury capillary pressure data are posted on the Project

Website.

4.2.2.1 Air-Mercury Critical Nonwetting Phase Saturation

Both unconfined mercury intrusion capillary pressure (MICP) analysis and confined
MICP analysis were performed. Samples ranged widely in lithology with samples representing
arkose to sub-litharenite composition, grain sizes ranging from siltstone to upper medium-
grained, argillaceousness ranging from clean to shaly, and sedimentary structures comprising
massive, laminar, low-angle cross, ripple-laminated, and convolute or bioturbated bedding. The
low-permeability sandstones analyzed exhibited a range in porosity and permeability characteristic

of the sampled population of Mesaverde sandstones (Figure 4.2.1).
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Figure 4.2.1. Crossplot of in situ Klinkenberg permeability versus in situ porosity for low-
permeability sandstones for which unconfined (red circles) and confined (blue squares) mercury
intrusion capillary pressure analysis was performed to determine the critical mercury (non-
wetting phase) saturation. Samples range widely in lithology from siltstone to lower- and medium-

grained sandstone with varying clay content and different sedimentary structures.

The mercury intrusion method was selected both to approximately reproduce the
methodology of Thompson et al. (1987) and Schowalter (1979). Because mercury allows
examination of empty pores, volumes can be measured with accuracy, and equilibration times are
brief because there is no wetting phase displacement, it is possible to investigate properties of the
porous network at saturations greater than the percolation threshold, it allows electrical
conductance of the nonwetting phase to be measured, and it allows establishment of capillary
equilibrium in association with percolation threshold measurements. Though useful, this method
does present the significant limitation that a water wetting-phase is not present, which can influence

results compared to MICP. To measure in situ porosity and permeability, the cores were subjected to
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a hydrostatic confining stress of 0.0113 MPa/m depth (0.5 psi/foot depth) to simulate in situ
stress. Helium porosities were measured using a Boyle’s Law method and Klinkenberg
permeabilities were determined using a pressure pulse decay method.

For unconfined mercury intrusion analysis each sample was subjected to step-wise,
increasing, mercury-injection pressures ranging from 0.014 to 69 MPa (2—-10,000 psia). Unconfined
mercury porosimetry allows mercury to enter a sample from all sides. To measure percolation
threshold or critical saturation, it is necessary to test for continuity from one side of a network to
another. To determine the nonwetting phase, critical saturation, S,., mercury intrusion analysis
was performed on 2.54-cm diameter by 5-cm to 7-cm long cores hydrostatically confined. The
first 20 analyses were performed at a confining pressure of 33.4 MPa (5,000 psi) greater than the
mercury injection pressure, maintaining a net effective stress of 33.4 MPa (5,000 psi). All
subsequent samples were measured at a confining pressure of 26.7 MPa (4,000 psi) greater than
the mercury injection pressure, maintaining a net effective stress of 26.7 MPa (4,000 psi).
Resistance across the core was measured using stainless steel electrodes on each end of the core

(Figure 4.2.2).
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Figure 4.2.2. Schematic of high-pressure, mercury-intrusion, and electrical-resistance instrument.
Samples were confined at a pressure of 26.7 MPa (4,000 psi) greater than the mercury-injection
pressure for all pressures.

Sandstone matrix and evacuated pore space are both highly resistive and the clean, dry,
evacuated sandstone samples investigated all exhibited resistance ranging from 0.15 to 4 x 10°
ohms (ohms). At the critical saturation of the percolation threshold, with formation of a
continuous mercury tendril across the sample, resistance across the core decreases abruptly by
one to five orders of magnitude. From each sample’s capillary pressure curve the saturation
associated with the characteristic length, /., as defined by Thompson et al. (1987), was measured at
the first inflection point. Figure 4.2.3 illustrates the determination of the inflection point saturation
for two samples of different permeability. Curvature at wetting phase saturations above the
inflection is zero or positive and below the inflection is negative. Uncertainty in the determination
of the mercury saturation associated with the inflection point is estimated to be S, +0.01 to +0.005

depending on the injection curve profile.
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Figure 4.2.3. Illustration of the estimation of the critical-mercury saturation at which mercury
forms a sample-spanning cluster using the method of Thompson et al. (1987) for sandstone
samples of k =1.16 mD (A) and k = 0.0035 mD (B). Prior to forming the sample-spanning
cluster, mercury saturation increases approximately linearly or has positive curvature with
pressure. Note black curves show entire capillary-pressure curve and gray curves show only low-

pressure portion of curve to magnify the region of the critical-saturation inflection.

4.2.2.2 Air-Brine Critical Gas Saturation Measurement

Sample preparation for air-brine critical gas saturation, Sgc, measurements involved
vacuum/pressure saturation of the cores with brine as described in Section 4.1.3.2.1 for
compressibility measurements. For most of the samples the critical gas saturation measurement
was performed subsequent to electrical properties measurements with the core saturated and in
equilibrium with brines of either 80,000 ppmw NaCl or 200,000 ppmw NaCl. Measurement of
Sec by gravimetric methods involved the following steps:

1. Place the core in a Hassler cell (Figure 4.2.4) with one end sealed by a solid stainless

steel billet

DE-FC26-05NT42660 Final Scientific/Technical Report 94



2. hydrostatically confine the sample with a confining stress of P = 26.7 MPa (4,000 psi)
3. allow the core to expel water due to pore volume compressibility for a period of 2
days
4. record total brine expelled
5. remove core from Hassler cell and weigh
6. immediately after weighing place the core with excess brine back in a Hassler cell
(Figure 4.2.4)
7. hydrostatically confine the sample with a confining stress of P = 26.7 MPa (4,000 psi)
8. allow the core to equilibrate with confining pressure for 1 day
9. displace brine from inlet tube by inserting wire in tube
10. attach partially water-filled micropipette to effluent tube with water meniscus marked
on tube
11. attach high-pressure gas line to inlet tube
12. apply first gas pressure to inlet tube
13. twice a day inspect effluent tube for meniscus movement and/or presence of gas
bubbles
14. if no bubbles are observed after a period of 2 days record any meniscus movement
and incrementally increase inlet gas pressure and apply new gas pressure to inlet tube
15. repeat steps 13-14 until gas bubble(s) are observed in the effluent micropipette
16. when gas bubble(s) are observed, remove micropipette
17. remove core from Hassler cell and weigh
18. calculate in situ porosity, pore volume, and saturated weight from change in weight
resulting from steps 1-5 and any meniscus movement in pressure steps prior to
breakthrough pressure
19. calculate critical gas saturation from change in weight between steps 17 and 18
correcting for brine density.
It should be noted that gas effective permeability and gas saturation were not estimated from
the volume of brine displaced prior to gas bubble breakthrough. Because it was not known at
what applied gas pressure breakthrough would occur, the rate of brine expulsion for a given
applied gas pressure could only be known if the precise time from gas pressure application to

gas bubble breakthrough was known. With 15 cells running simultaneously over a period of
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months it was not feasible to make meniscus observations on the time scale required for

accurate rate values, and many cells exhibited breakthrough during the night.

Steps 1-5 were designed to remove most of the pore volume compression effects but

small volumes of brine were expelled in the period prior to the pressure step resulting in

breakthrough. The in situ porosity, pore volume, and weight of the core were corrected for

this compression in step 18. Correction for the additional compression that occurred during

the period associated with the breakthrough pressure step was not done because these values

were less than the error in the weight measurement.
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Figure 4.2.4. Schematic of high-pressure, air-brine critical gas saturation measurement

apparatus. Samples were confined at a pressure of 26.7 MPa (4,000 psi) greater than the mean

gas injection pressure.

The cores were analyzed in sequence sorted from the highest to lowest permeability and

beginning analysis with the highest permeability core that required the lowest inlet gas pressure

to achieve breakthrough. Fifteen (15) Hassler cells, plumbed in parallel for overburden and inlet

pressure, were in operation for this measurement allowing the simultaneous analysis of 15 cores.
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When a core measurement was complete for a sample, the next core in the series was placed in
the available Hassler cell and the first gas pressure applied was equal to the gas pressure being
applied for the other cores. Using this procedure, the first gas pressure for the lowest-
permeability cores, analyzed near the end of the series, was significantly greater than the first gas
pressure for the early, high-permeability cores. Only four cores exhibited breakthrough on the first
gas pressure application, indicating breakthrough might have been achieved at a lower pressure

and gas saturation might have been less than observed.

4.2.3 Results
4.2.3.1 Abstract

Review of gas relative permeability (k) studies of low-permeability sandstones indicates
they can be modeled using the Corey equation, but scarce data near the critical-gas saturation
(Sge) limit k., modeling at high water saturations. Confined mercury-injection capillary pressure
and coupled electrical resistance measurements on Mesaverde sandstones of varied lithology
were used to measure critical nonwetting saturation. Most of these data support the commonly
applied assumption that S,. < 0.05. However, a few heterolithic samples exhibiting higher S,.
indicate the dependence of S, on pore network architecture. Concepts from percolation theory
and upscaling indicate that S,. varies among four pore network architecture models: 1)
percolation (N,), 2) parallel (), 3) series (N1), and 4) discontinuous series (V,4). Analysis
suggests that S, is scale- and bedding-architecture dependent in cores and in the field.

The models suggest that S, is likely to be very low in cores with laminae and laminated
reservoirs and low (e.g., Sg. <0.03-0.07 at core scale and S, < 0.02 at reservoir scale) in
massive-bedded sandstones of any permeability. In crossbedded lithologies exhibiting series
network properties, S, approaches a constant reflecting the capillary pressure property
differences and relative pore volumes among the beds in series. For these networks S,. can range
widely but can reach high values (e.g., Sy < 0.6). Discontinuous series networks, representing
lithologies exhibiting series network properties but for which the restrictive beds are not sample-
spanning, exhibit S,. intermediate between N, and N, networks.

Consideration of the four network architectures lends insight into the complications of
heterogeneous lithologies at differing spatial scales and underscores the difficulty of upscaling

laboratory-derived relative permeabilities for reservoir simulation. Analysis also indicates that
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for some architectures capillary pressure and relative permeability anisotropy may need to be

considered.

4.2.3.2 Introduction

Industry assessment of the regional low-permeability gas resource, projection of future
gas supply, and exploration programs require an understanding of reservoir properties and
accurate tools for formation evaluation. Numerous studies have investigated absolute
permeability in low-permeability sandstones. Studies of gas relative permeability (k) have
appropriately focused first on the gas relative permeability curve at low water saturations but
fewer studies have investigated the end-point of the relative permeabilty curve, the critical-gas
saturation (S,.). The critical-gas saturation can be defined as the minimum gas saturation at
which the gas phase has sufficient connectivity to form a system-spanning cluster and can
consequently flow freely across the system. Compared to higher permeability sandstones, low-
permeability sandstones commonly produce gas with little water at high water saturations.
Experimental complexity makes it difficult to obtain k., data at high water saturations due to the
extremely low gas permeabilities of the rocks and questions of the uniform distribution of
saturation. High water saturation rocks are abundant and may predominate in resource plays.
Therefore, understanding gas relative permeability at high water saturations is important to
defining reservoir performance and the recoverable resource.

Although low-permeability sandstone petrophysical properties exhibit a continuum with
higher permeability rocks, their properties can be significantly more sensitive to pressure-
volume-temperature-composition-time (PVTXt) conditions and can change with PVTXt changes
that for higher permeability rocks might be unimportant. This often requires that petrophysical
properties, and the PVTXt conditions under which they apply, be carefully defined and
measured. It also often leads to miscommunication where property definitions that are robust for
a wide PVTXt range in high-permeability rocks must be modified to account for PVTXt
influences in low-permeability rocks. Definitions for petrophysical terms used in this paper are
presented in Table 4.2.1.

This paper examines some, but certainly not all, of the issues concerning gas
relative permeability in low-permeability sandstone with a focus on critical-gas

saturation that represents the end-point of the gas relative permeability curve. The
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paper briefly summarizes previous work. It attempts to add to the data on critical-
gas saturation by presenting mercury injection and resistance analyses directed at
measuring the critical nonwetting phase saturation, which is analogous to the
critical-gas saturation. To understand the observed critical saturations and the
theoretical scale-dependence and bedding-architecture dependence of Sg., models of

pore architecture and percolation theory analysis are examined and applied.

Table 4.2.1 List of Abbreviations and Symbols in Critical Gas Analysis

Abbreviation Definition
D Fractal dimension
E Euclidean dimension
f Fraction of total network sites where gas nucleation occurs
k Permeability, mD
kik In situ Klinkenberg-corrected gas permeability, mD
krg Relative permeability to gas, fractional (v/v)
L Network size
MICP Mercury injection capillary pressure, MPa
Mpa Megapascals, 1076 pascals
Nii Parallel network
Np Percolation network, random
N's Series network
(Ns2 Discontinuous series network
Ip Modified Corey equation gas exponent
Pc Capillary pressure, Pa
Pc Sge,high Capillary pressure at Sgc,high
phi Porosity, fraction (v/v)
psi Pounds per square inch
PVTXt Pressure-Volume-Temperature-Composition-time
q Modified Corey equation gas exponent

Sg,Pc-Sge-high |Gas saturation at PcSge, high
Critical gas saturation, expressed as a fractional (v/v) hydrocarbon

Sgc saturation (1-Sw), saturation below which krg =0

Sgc, low Lowest critical gas saturation in parallel network, fraction (v/v)
Sgc,high Highest critical gas saturation in series network, fraction (v/v)
Shg Mercury (nonwetting phase) saturation, fraction (v/v)

Critical nonwetting phase saturation, fraction (v/v), saturation
below which nonwetting phase does not form a sample-spanning

Snwe cluster
Sw Water saturation, fraction (v/v)

Critical water saturation, fraction (v/v), saturation below which krw
Swe =0

Critical water saturation, fraction (v/v) with respect to gas drainage,
Swe,g saturation at which krg =1 and below which krg =1
\% System volume (v)
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4.2.3.3 Previous Work
4.2.3.3.1 Gas Relative Permeability

Relative gas permeability (k) data for low-permeability sandstones have been
reported in numerous studies (Thomas and Ward, 1972; Byrnes et al., 1979; Jones
and Owens, 1980; Sampath and Keighin, 1981; Walls, 1981; Walls et al., 1982;
Randolph, 1983; Ward and Morrow, 1987; Chowdiah, 1987; Byrnes, 1997; Kamath
and Boyer, 1995; Castle and Byrnes, 1997, 2005; Byrnes and Castle, 2000; Byrnes,
2003, 2005; Shanley et al., 2004). Some k., measurements have been performed at
water saturations (S,,) less than the saturation at which water may be immobile under
a pressure gradient, and by definition, water relative permeability is zero. In the
laboratory these sub-S,. saturations were usually achieved by evaporation. Such
saturations may or may not also exist in nature where PVTX changes to the fluids
and rock or sufficiently long times are available for ultra-low flow rates that can
potentially reduce water saturations below S,.. The k., data in the S, < S, region
exhibit continuity with data in the S,, > S\, region. To model these data in Corey-
type equations, and avoid the apparent contradiction of water saturations below the
saturation at which water is immobile, the term S, , that is used here defines water
saturations specific for gas only. Alternately, Boolean expressions could be used to
model these conditions but this approach was considered simpler. Byrnes et al.
(1979) utilized a modified-Corey (1954) equation to predict gas relative

permeability in low-permeability sandstones:

krg = (1 = (Sy-Swe,g) (1-Sge=Sue.g))” (1-((Su=Swe, ) (1-Swe.g))?) [4.2.1]

where all terms are defined in Table 4.2.1. Assigning p = 2 and ¢ = 2 to generally model
theoretical and observed data, Corey noted that p and ¢ can change with pore structure. Brooks
and Corey (1966) more thoroughly investigated the nature of pore-size distribution influence on
relative permeability. They also noted that the Corey- or Brooks-Corey type equations are not
defined at water saturations greater than Se. and less than S, even though “minor” flow may
exist in these saturation regions. Issues related to operational, experimental, and theoretical

definitions of critical saturations underlie many debates about these properties.
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Byrnes et al. (1979) modeled £, data of Mesaverde cores using Equation 1 with S, = 0.2—
0.3, Syee=0,p=1.1-1.3, and g = 2. For Mesaverde cores studied by Sampath and Keighin
(1981) and Ward and Morrow (1987), reformatted to Equation 1, their equations utilized S, =
0.3, Swee =0, p= 1.5, and g = 2. Chowdiah (1987) utilized a Corey-type equation formulated
differently than Equation 4.2.1 that included a S, term in the parenthetic portion of the
numerator of the first term in Equation 4.2.1. For this formulation, Chowdiah reported Sg. values
01 0.096-0.47 and p values of 1.40—4.13 for data where water saturation was obtained by
evaporation. The k., formulation of Chowdiah implicitly assumed S, = 0. For the other studies
cited above k,, data and curves are reported but model equations are not presented. Byrnes (2003,
2005) compiled published &, curves for 43 samples from various western low-permeability
sandstone formations (Figure 4.2.5) and individual k., values obtained at single S, conditions
(Figure 4.2.6). These data are shown parametrically with respect to the absolute permeability of
the samples. For most of the studies, water saturations were achieved by drainage gas
displacement of water (i.e., water saturation decreasing) using centrifuge, porous-plate, or
evaporation. Chowdiah (1987) hypothesized that saturations obtained by evaporation represented
imbibition conditions and that k., values measured for these conditions are lower than those
obtained by drainage displacement. Many of the data in Figure 4.2.6 were obtained using
centrifuge, though samples were briefly reversed to remove water retained at the end-face, and
some were obtained using porous-plate method. The difference among methods is not
immediately evident but needs to be investigated further. For all data shown in Figures 4.2.5 and
4.2.6, the relative permeabilities were measured under a confining pressure generally greater than
10.3 MPa (megapascals = 10° pascals; 1,500 pounds per square inch, psi) and the relative
permeability values represent Klinkenberg-corrected values that are referenced to the
Klinkenberg absolute-gas permeability measured on a dry sample (£ at S,, = 0) and not to water
permeability. Chowdiah (1987) also hypothesizes that stress hysteresis resulting from sample
removal from pressure for desaturation might result in a decrease in relative permeability. The
reproducibility of k., curves in studies such as Thomas and Ward (1972) argues that this effect is

not universal.
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Figure 4.2.5. Relative gas permeability curves for 43 samples shown parametrically with
permeability compiled from seven studies. Curves are separated into ki < 0.01 mD (dashed
gray), 0.01<ky < 0.03 mD (thin light gray), 0.03<k; < 0.1 mD (heavy dark gray), 0.1<k; mD
(dashed black). Bounding heavy black curves are derived from the Corey equation model using

parameters discussed in the text for k; = 0.001 mD (lower curve) and k; = 1 mD (upper curve).
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Figure 4.2.6. Gas relative permeabilities measured at single water saturations shown
parametrically with sample k. Curves show Corey-predicted £, s, values for samples with
kix=0.0001 mD to k; = 1 mD using Equations 1-6. Linear format (A) illustrates the decrease in
critical-water saturation from ~0.16 for 1 mD rocks to zero for 0.001 mD rocks. The logarithmic
format (B) illustrates the abrupt decrease in relative permeability as water saturations increase

above 0.5 and how critical-gas saturation appears to increase with decreasing permeability.
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Though there is scatter, interpreted to primarily represent pore architecture variation in rocks
of different lithofacies, for both the complete &, curves and the composite individual k. sw
measurements there is a general trend that at any given water saturation the gas relative
permeability of lower permeability samples is less than that of higher permeability samples.

Byrnes (2003) empirically fit the data in Figures 4.2.5 and 4.2.6 to Equation 4.2.1 using:

Sweg = 0.16 +0.053*logiokix (for ki > 0.001 mD) [4.2.2]
Syweg=0 (for ki <0.001 mD) [4.2.3]
See = 0.15 - 0.05*log1okix [4.2.4]
p=17 [4.2.5]
qg=2 [4.2.6]

These empirical equations were interpreted to be consistent with previously published
parameters and to bracket existing data and approximately model the parametric relationship
with absolute permeability. Figure 4.2.7 shows the same bounding £, curves as Figures 4.2.5
and 4.2.6 but extended to high S, and low k., values. The bounding black curves were
constructed using the equations for rocks of 0.001 millidarcies (mD; 1 mD = 0.000987 um?) and
1 mD, where S, = 0.3 for ki = 0.001 mD and S, = 0.15 for 1 mD, and p =1.7, g = 2. The
bounding dark gray curves illustrate a match for the data but with a constant S, = 0.01 and with
the exponent p varying with absolute permeability and g = 2; e.g., p = 2.9 for ki= 0.001 mD and
p =2 for ki = 1 mD, respectively. Within the relative permeability range of most of the measured
data (S5,,<0.6), k., can be modeled equally well by holding S,. constant and expressing p(k) or
setting p constant and expressing S,.(k). However, at S, > 0.6 the variable p/constant low-S,,
model (p(k); Sgc<0.05) exhibits significantly higher &, values than the constant p/variable S,.
model (p = C; S,c(k)).
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Figure 4.2.7. Relative-, gas-permeability curves (light gray) for 43 samples compiled from seven
studies shown in Figure 4.2.5. The bounding black curves are the same as shown in Figure 4.2.5
and were constructed using the Equations 4.2.1-4.2.6 for rocks of 0.001 mD and 1 mD, where S,
= 0.3 and 0.15 for ki = 0.001 mD and 1 mD, respectively, and p = 1.7, q = 2. The bounding dark
gray curves illustrate a match for the data but with a constant S, = 0.01 and p = 2.9 for kj=

0.001mD and p =2 for ki = 1 mD, respectively.

4.2.3.3.2 Critical-Gas Saturation

Critical-gas saturation has been defined variously as the minimum gas saturation at
which the gas phase flows freely (Firoozabadi et al., 1989), the maximum gas saturation before
any gas flow occurs (Moulo and Longeron, 1989), the gas saturation at which gas freely flows to
the top of a reservoir (Kortekaas and Poelgeest, 1989), and the gas saturation at which gas is
produced at the outlet of a core (Li and Yortsos, 1991). Li and Yortsos (1993) appropriately
clarified a robust definition as the gas saturation at which the gas forms a system-spanning
cluster (and consequently flows freely). This definition is consistent with the critical percolation

threshold at which the gas is connected to all parts of the system and not just flowing in a subset
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of the system. Using this definition, Sg. denotes the critical value of the pore volume fraction
occupied by the gas for the formation of a system-spanning cluster.

The majority of critical-gas saturation studies have focused on modeling Sg. in solution
gas drive oil reservoirs where gas saturation is achieved by gas nucleation resulting from
pressure decline and gas bubble growth within a network of variable pore size and connectivity.
Solution-gas laboratory-measured S, values have ranged from 0.006 to 0.38 (Hunt and Berry,
1956; Handy, 1958; Moulu and Longeron, 1989; Kortekaas and Poelgeest, 1989; Firoozabadi et
al., 1989; Kamath and Boyer, 1993). The majority of studies report that S increases with
increasing pressure decline rate, interpreted to be due to the formation of a greater number of
nucleation sites (Li and Yortsos, 1993). Sampling the Mesaverde in two closely spaced Piceance
Basin wells, Chowdiah (1987) performed drainage experiments on 11 Mesaverde cores with
0.0008 mD < £k < 0.031 mD and reported 0.03 < S, <0.11. For a low-permeability (k= 0.10
mD) Colton sandstone sample, Kamath and Boyer (1993) reported S, = 0.01 for external gas
drive and Sg. = 0.10 for solution gas drive. In gas injection studies on a long Torpedo sandstone
core with £ =413 mD, Closmann (1987) found a saturation gradient from the inlet S, = 0.08 to the
outlet (Sg = 0.02) of the core. They interpreted the low S, = 0.02 value at the outlet end of the core
as representing the critical-gas saturation. Schowalter (1979) reported results from nitrogen-
water and mercury intrusion displacement tests on 10 samples of various sandstone and
carbonate lithologies, ranging in permeability from 0.01 mD < k < 30.09 mD that exhibited a

range of critical saturations ranging from 0.045 to 0.17.

4.2.3.3.4 Percolation Theory

Introduced by Broadbent and Hammersley (1957), the application of percolation theory
has provided significant insight to the problem of critical-gas saturation and relative
permeability. Using this approach, the pore system can be considered to comprise a network of
pore bodies (sites) connected by pore throats (bonds) with specified size distribution for each,
random distribution of the sizes in the network, and with a specified connectivity. The properties
of an invading phase can be modeled either by random occupation of bonds or sites (site or bond
ordinary percolation (OP), or occupation from the boundaries of the network or within the
network at one or more nucleation sites by an invading phase that grows while maintaining

connectivity following specified rules of occupation for how the invader-defender interface is
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allowed to move (invasion percolation, IP; first introduced by Wilkinsen and Willemsen, 1983).
For any network the probability that a site is occupied must equal or exceed a critical threshold
value, the percolation threshold, before sufficient sites are occupied and connected to form an
infinitely spanning, or system-spanning, cluster. This condition can be considered to correspond
to the critical-gas saturation. Occupation fractions less than the percolation threshold do not
allow gas flow across the system. It is important to note that percolation theory applies to
networks with randomly distributed properties (i.e. no spatial correlation for site or bond sizes).
Spatial correlations can modify the percolation threshold and consequently the critical-gas
saturation. Possible implications of this are discussed below.

The physics and petroleum literature exploring percolation theory and application to
porous media is extensive. Sahimi (1993, 1994) provides a comprehensive review. Berkowitz
and Ewing (1998) review application to soils, and Du and Yortsos (1999) summarize work on gas
bubble growth and percolation. Beyond the experimental, critical-gas saturation work cited
above, studies have investigated various aspects of two-phase percolation including issues with
mathematics of percolation in networks (Larson et al., 1977; Larson et al., 1981; Wall and
Brown, 1981; Chandler et al., 1982; Koplik and Lasseter, 1982; Lenormand et al., 1983, 1985;
Feder, 1988); invasion percolation (Wilkinsen and Willemsen, 1983), invasion under buoyant
force (Wilkinson, 1984, 1986); invasion with trapping (Yanuka and Balberg, 1991); surface
effects (Yortsos and Parlar, 1989; Cafiero et al., 1997); gas bubble formation, growth, and
percolation as a function of fraction of nucleation sites and capillary number (Li and Yortsos,
1995a, 1995b; Du and Yortsos, 1999; Ferer et al., 2003). Using a variety of methods Lin and
Cohenm (1982), Koplik et al. (1984), and Yanuka et al. (1986) estimated that average
coordination numbers, Z, for sandstones range between approximately 4 and 8, indicating that a
simple cubic lattice with Z = 6 is appropriate for representing rock pore network topology.

Gas invasion of a reservoir can be envisioned to be sufficiently slow that concentration
profiles should be quasi-static similar to the stepwise increase associated with the measurement
of a drainage capillary pressure curve. In this process, the invasion of gas into the water-
saturated reservoir is represented by growth of a cluster(s) where gas—liquid interfaces in any
gas-occupied pore advance one-at-a-time by invading perimeter pore throats in order of
increasing capillary resistance (or corresponding decreasing radius). This process has been

termed invasion percolation (Wilkinson and Willemsen, 1983; Feder, 1988) for invasion from
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one side or point on the perimeter of a network, and is a simpler form of invasion percolation
where growth occurs from multiple clusters (Yortsos and Parler, 1989).
Wilkinson and Willemsen (1983) showed that the volume fraction of the percolation

threshold, equivalent to S,., scales with network dimension, L, as:
Sec(L)=A L [4.2.7]

where A is a numerical constant, D is the mass fractal dimension of the percolation cluster (D =
1.89 for 2-D, D = 2.52 for 3-D), E is the Euclidean dimension (E = 2 for 2-D, E = 3 for 3-D).
For a simple 3-D cubic network A = 0.65. This relation indicates that as L — « Sg. — 0 (e.g., Sy
=0.215 for L = 10; Sg. = 0.024 for L = 1,000; S, = 0.008 for L =10,000).

Li and Yortsos (1993, 1995a) and Du and Yortsos (1999) extended the invasion
percolation work to include gas nucleation at one or more sites showing that Sg. scales with

network size, L, and the fraction of total network sites where gas nucleation occurs, f, as
SeL; fg)=A LPF+BfPE [4.2.8]

where A and B are numerical constants, D is the mass fractal dimension of the percolation
cluster (D = 1.89 for 2-D OP, D = 1.82 for 2-D IP with trapping, D = 2.52 for 3-D OP or IP, with
or without trapping), E is the Euclidean dimension (E = 2 for 2-D and E = 3 for 3-D), and /" is the
fraction of total network sites where gas nucleation occurs. In the limit of very small f'(e.g., one
nucleation site only or external drive) the second term is approximately zero and S, corresponds
to the volume fraction of the percolation cluster only, as presented in Equation 4.2.7. When the
nucleation fraction increases, the main contribution to Sg. results from clusters growing around
nucleation sites and not from the percolation cluster (Du and Yortsos, 1999). For large networks
the first term in Equation 8 vanishes and S, becomes primarily a function of the fraction of

nucleation sites.

DE-FC26-05NT42660 Final Scientific/Technical Report 108



4.2.3.4 Critical Nonwetting Phase Saturation

Figure 4.2.8 illustrates the relationship between S, and permeability, as measured by the
inflection point on the 71 unconfined MICP curves and 54 confined MICP curves. Average
unconfined S, = 0.026 +0.028 for rocks with ki > 0.01 mD and average S, = 0.050 £ 0.050
for rocks with ki < 0.01 mD (error bars represent two standard deviations). Ignoring the six
confined samples with S, > 0.010, confined S,,,,. values range from 4% to 22% less than
unconfined with average S, = 0.025 = 0.052 for ki > 0.01 mD, and average S, = 0.039 +
0.050 for ki <0.01 mD. Both the unconfined and confined S, data sets exhibit a weak increase

in S, with decreasing permeability.
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Figure 4.2.8. Critical-, mercury (nonwetting phase) saturation (S,,.) versus in situ Klinkenberg
permeability, interpreted from the inflection in the capillary-pressure curve shown in Figure
4.2.3, for unconfined (black circles) and confined (gray squares) samples. Average unconfined
Siwe=0.026 +£0.028 for rocks with ki > 0.01 mD and average S,,. = 0.050 = 0.050 for rocks with
ki <0.01 mD (error bars represent two standard deviations). Ignoring the six confined samples
with S, > 0.010, average confined S,,.= 0.025 £ 0.052 for ky > 0.01 mD, and average S, =
0.039 + 0.050 for kx < 0.01 mD).
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The majority of the cores that exhibit low S, also exhibit massive, laminar, low-angle
cross- and ripple-laminated bedding that provides a continuous sandstone path across the core.
Six cores exhibit anomalously higher S,,,.. Five of these six cores are moderately shaly
sandstones with convolute, discontinuous-wavy, or flaser-bedded sedimentary structures. The
sixth core exhibited low-angle crossbedding.

Figure 4.2.9 compares the mercury saturations associated with resistance decreases and
the inflection-interpreted S,,,... For 52% of the samples, the inflection-interpreted S,
corresponds to the mercury saturation (Sg,) above which electrical resistance across the core
exhibits values greater than 0.15—4 x 10° ohms and below which resistance values are less than 5—
50 ohm, a decrease of more than four to six orders of magnitude. This is interpreted to result
from formation of a highly conductive continuous path of mercury through the sample. For an
additional 19% of the samples, the interpreted S, corresponded to a decrease in resistance of
greater than 20%, interpreted to result from formation of a continuous mercury path of limited
volume and high tortuosity. From these results it can be interpreted that for 71% of the samples,
the inflection and the resistance measurements agree on the interpreted critical saturation. Within
this population, average S,,,. = 0.042 with a maximum value of S,,,. = 0.175. The remaining 29%
of samples did not exhibit a resistance decrease until mercury saturation increased an additional
Stg = 0.03-0.29 (average Sy = 0.13), corresponding to mercury saturations of Sy, = 0.04-0.44
(average Sxg = 0.18). For these 29% of samples the inflection S, is interpreted to represent
“pretender” clusters in a series network and the resistance-interpreted S, provides a measure of
the sample-spanning Sy

Within a given capillary pressure step increase, it is worthwhile to note that for almost
33% of samples the decrease in resistance did not occur at the final equilibrium saturation for a
given applied capillary pressure. Rather, the resistance decrease occurred at a lower mercury
saturation intermediate between the previous, lower, equilibrium saturation and the final, higher,
equilibrium saturation associated with the applied capillary pressure. This implies that a
backbone cluster formed at a lower saturation than the final equilibrium saturation for the applied
pressure, and that subsequent saturation increase was associated with either filling of adjacent
sample-spanning clusters or sites peripheral to the backbone cluster. For some samples the

saturation increase between resistance decrease and capillary equilibrium was as high as Sg, =
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0.15. This saturation difference can also result from the application of capillary pressure steps

that result in large saturation changes due to a narrow pore size distribution.
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Figure 4.2.9. Crossplot of confined S,,,., interpreted from the inflection in the capillary-pressure
curves (gray squares), and the mercury saturations at which electrical resistance across the
sample decreased by greater than 20% and for 52% of samples by more than several orders of
magnitude (black circles). Inflection and resistance measures of S,,,,. agree for 71% of samples.
For remaining 29%, the inflection S,,. is interpreted to represent “pretender” clusters in series

network and resistance-S,,,. provides an accurate measure of the sample-spanning S,,,,..

4.2.3.5 Critical Gas Saturation
Table 4.2.1 summarizes results for air-brine critical gas saturations measurements. Figure
4.2.10 shows the distribution histogram of in situ air-brine critical gas saturations (Sg.) measured

on 150 core plugs from a wide range of lithofacies of varied porosity and permeability.
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Approximately 66% of the samples exhibit critical gas saturations less than Sy < 0.06 and 84%
of the samples exhibit Sgc < 0.10. These results are similar to the air-mercury critical nonwetting

phase saturation values.
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Figure 4.2.10. Distribution histogram of air-brine critical gas saturation for 150 Mesaverde core

samples of widely varied lithofacies, porosity, and permeability.

Although the majority of samples exhibit low Sy values, Figure 4.2.11 illustrates the relationship
between S, and both permeability and primary sedimentary structure (PSS, as represented by the
lithologic classification digit number 4). This figure shows that the distribution of Sy values is
not the same among rocks of different primary sedimentary structure and permeability.

The digital rock classification system used is discussed in more detail in Section 4.6. To
represent primary sedimentary structure, the cores and plugs were classified using the following

values for the fourth digit in the classification scheme:
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FOURTH DIGIT: Primary sedimentary structures

Ixx0x Vertical perm barriers, shale dikes, cemented vert. fractures

Ixx1x Churned/bioturbated to burrow mottled (small scale)

Ixx2x Convolute, slumped, large burrow mottled bedding (large scale)

1xx3x Lenticular bedded, discontinuous sand/silt lenses

Ixx4x Wavy bedded, continuous sand/silt and mud layers

Ixx5x Flaser bedded, discontinuous mud layers

Ixx6x Small scale (< 4 cm) x-laminated, ripple x-lam, small scale hummocky x-bd
Ixx7x Large scale (> 4 cm) trough or planar x-bedded

1xx8x Planar laminated or very low angle x-beds, large scale hummocky x-bd
1xx9x Massive, structureless
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Figure 4.2.11. Crossplot of air-brine critical gas saturation versus in situ Klinkenberg
permeability for 150 Mesaverde core samples shown parametrically with primary sedimentary

structure.

Figure 4.2.11 shows that Sgc is influenced by both primary sedimentary structure and
permeability. Because permeability is also dependent on primary sedimentary structure the
relative influence of these two variables requires principal component analysis (PCA) . However,
given the small sample population, PCA would not be quantitatively useful and the analysis here

is more semi-quantitative. Although it is highly dependent on the distribution of permeabilities of
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the samples measured in each PSS class, in general, average S, increases with decreasing PSS
RC4 value (e.g., RC4 = 9 decreasing to RC4 = 0): Sgco = 0.032, Sgeg = 0.043, Sge7 = 0.047, Sges
=0.070, Sgcs = 0.055, Sgea = 0.119, Sge3 = 0.109, Secr = 0.100, Sgei = 0.1150, Sgeo = 0.125. Over
90% of all large-scale trough and planar crossbedded, planar laminated, and massive bedded
sandstones and siltstones (1xx7x < RC4 < 1xx9x) of any permeability exhibit S < 0.06.
Sandstones with small-scale cross-laminated and ripple-cross-laminated bedding exhibit both
low Sgc (i.e. Sge < 0.08) but exhibit 0.08 < Sy < 0.22 for rocks with ki <0.01 mD. With
increasing complexity of sedimentary structures that lead to baffles or restriction to flow along
the axis of the core (and in the direction of gas movement for breakthrough), rocks with primary
sedimentary structure digital classification values less than 5 (i.e., 1xx0x < RC4 < 1xx5x) each
exhibit a general pattern of increasing S, with decreasing permeability. Critical gas saturation
values for all the rocks with 1xx0x < RC4 < 1xx5x range widely from low to high values. This
wide range is interpreted to be the result of the highly variable nature of the exact structure of the
bedding perpendicular to flow. Rock with a PSS that is very highly churned and bioturbated can
exhibit properties similar to massive-bedded rock or can have convolute but continuous beds that

span the sample length. Both of these rock types would exhibit low S,c.
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Summary of Critical Gas Saturation Results

Analysis of Critical Permeability, Capillary Pressure, and Electrical Properties for Mesaverde Tight Gas Sandstones from Western U.S. Basins
US DOE # DE-FC26-05NT42660

Alan P. Byrnes, Robert M. Cluff, John C. Webb, Daniel A. Krygowski, Stefani D. Whittaker

website: http:/lwww.kgs.ku.edu/mesaverde
o e TSty [ Thesnon
usGs | Basin API well Operator State| Quarter | Plug |AV Kinkenberg insitu | Critical | pressure
Library Number Name Section | Depth |BifRoutine|  Gas | Porosity| atsge
Number c Y Saturation
ft % mD % % (psig)
B020 | Green River ATWASP TNEXCO OIL CONPANY WY | 36N | T12W| 28 [NWNESW| 106731 B| 31| 0000201 26 57 5
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w|28 |NwNEsw| 114437(A| 28| 0000322 2.4 23 380)
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 |NWNESW| 11447.8(A| 48| 0001634 42 73 200
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 |NWNESw| 11457.8(A| 44| 0002707 37 83 220]
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NWNESW| 11457.9(A| 55 48 28 600
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NWNESW| 114502 A| 45 38 57 150)
B029 | Green River |4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NwNESW| 114606 A| 43 36 07 70
B029 | Green River | 4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NwNESW| 11609.1|A| 529 52 53 140
B029 | Green River A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NwNESW| 11706.9(A| 38 32 69 340
B029 | Green River | 4903520088 A1WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NwNESW| 1172190 A| 43 37 23 340
B029 | Green River | 4903520088 A1 WASP INEXCO OIL COMPANY wy | 36N |112w| 28 [NWNESW| 117220{A| 43 37 35 340
[E772 " Groox Rver | 603308020757 BTG PIREY BELCO PETROLEUM WY | 20N | 113W| 26 | SESENE | 34039[A| 6. 59 3] [y
E712 | Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM wy | 20N |113w| 26| SESENE [ 34620(A| 188 18.1 34 4
E712 | Green River | 4903506020 B-54 BIG PINEY BELCO PETROLEUM wy | 20N |113w| 26| SESENE [ 34808(A| 83 80 31 110
E712 | Green River |4903506020 B-54 BIG PINEY BELCO PETROLEUM wy | 20N |113w| 26| SESENE [ 35037B| 83 o| 15 220]
E712_| Green River | 4903506020 B.54 BIG PINEY BELCO PETROLEUM wy| 20N |113w| 26| SESENE | 3519.3[B| 161 152 85 10)
EB94 | Green River | 4003520622 TOLD ROAD AMERICAN HUNTER EXPL | WY | 27N | 108W| 27 | SENWSE| 118973/ A| 52| T4 123 760
E894_| Green River AMERICAN HUNTER EXPL | Wy | 27N [ 108w 27 | sENwsE | 11956.1[A|  8.5) 7.7 31 &0
R780 | Green River BELCO PETROLEUM WY | 28N | 113W| 22| SWNE | 2754 7[A| 213 205 70 7S]
R780 | Green River BELCO PETROLEUM wy| 28N |113w|22| SwnE | 27833(A| 223 215 18 4
R780 | Green River BELCO PETROLEUM wy| 28N |113w|22| SwNE | 2817.7(A| 201 193 11 10)
R780_| Green River C-47_TIP TOP SHALL BELCO PETROLEUM wy| 28N 22 Al 229 20 24 10)
S873 | Green River K2 MASON BELCO PETROLEUM WY | 3N A0 6 56 0
S873_| Green River | 4903506200 K-2 MASON BELCO PETROLEUM wy| 3N Al 84 7.6 52 340
[TSAV [ Green River | 2903523799 VIBLE 10-11D SHELL £8P WY | 3N A 51 [ 70 30
SHV | Green River | 4903523799 VIBLE 1D-11D SHELL E8&P wy| 3N Al 3 25 a7 460|
SHV_| Green River | 4903523799 VIBLE 1D-11D SHELL E&P wy| 3N Al 59 52 72 280)
[T195 [ Green River | 2903508024 5 PINEDALE ELPASO NATURAL GAS WY | 30N AT 02| 133
T195 | Green River | 4903508024 5 PINEDALE EL PASO NATURAL GAS wy| 30N Al 72 64 89 260
T205 | Green River :':ammws T CHIVINEY ROCK MOUNTAIN FUEL SUPPLY | WY | 16N Al 1a]] T35 57
[T207 | Green River |4903705349| B-2A SPIDER CREEK HOMBLE OIL & REF WY | T8N AT 707 3T 0|
T204 | Green River |4903705349|  B-2A SPIDER CREEK HUMBLE OIL & REF wy| 18N Al 152 143 19 2|
T204_| Green River |4903705349| _B-2A SPIDER CREEK HUMBLE OIL & REF wy| 18N Al 6 59 a7 60
[TE437 | Piceance | 0504506578| WV 24-20 CHEVRON BARRETT ENERGY TO| 65 ERE 67 159 70|
0504506578 MV 24-20 CHEVRON BARRETT ENERGY co| s Al 24 20 42 380)
0504506578| MV 24-20 CHEVRON BARRETT ENERGY co| s Al 24 20| 264 340
504" | CAST DANCE 43C-3-79: BILL BARRETT CORP. TO| 7 T[_109| 56 a0 Z
0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 75 c| 29 24 111 320
0504511402 LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 78 8| 129 120 56 18]
0504511402| LAST DANCE 43C-3-792 BILL BARRETT CORP. co| 7s Al 8] 79| 176 @|
0570300406|  W-30-2-96W /D-037934 FUEL RESOURCES DEV TO| 2N A 39 I3[ 19 70|
0510309406| _M-30-2-96W /D-037934 FUEL RESOURCES DEV co| N Al 107] 99 19 70
0504570927|  Willams PA-424-34 WILLIANS EGP TO| 65 A 127 T3 73 70
0504510927 Williams PA-424-34 WILLIAMS E&P co| s Al el 60 24
0504510027 Williams PA-424-34 WILLIAMS E&P co| s Al 79| 6.1 23 150)
0504510927 Williams PA-424-34 WILLIAMS E&P co| s Al 133 125 01 100]
0504510027 Williams PA-424-34 WILLIAMS E&P co| s Al 1 108 58 60)
0504510927 Williams PA-424-34 WILLIAMS E&P co| s Al o 91 33 110
0504510927 Williams PA-424-34 WILLIAMS E&P co| s Al 74 70| 187 300
0504510927| _ Williams PA-424-34 WILLIAMS E&P co| s Al 3s| ooosoral 29| 204 220
RO9T | Piceance |05045XXXXd|  BOOK CLIFFS 1 USGS-CG TO| 7S A|249| T12214149] 243 5] 2
BOOK CLIFFS 1 USGS-CG co| 78 A| a4l ooootesl 42 33 340]
BOOK CLIFFS 1 USGS-CG co| 75 Al 98| 0000085 88 43 300
105045XXXx| BOOK CLIFFS 1 USGS-CG co| 7s Al 10| o0000037) 97| 124 90)
Z70T1-5 MOON LAKE WESTERN FUELS ASSOC TO| N Y 62 78 5|
210115 MOON LAKE WESTERN FUELS ASSOC co| N Al 10 98 33 50
210115 MOON LAKE WESTERN FUELS ASSOC co| N Al 8] 7.9 56 200
EXXON-MOBIL TO| 35 B[ 43 37 74 80|
EXXON-MOBIL co| 3s Al 6 53 55 340
EXXON-MOBIL co| 3s Al 79 65 26 180)
MWXZ CER CORPORATION TO| 65 A8 79 34 =
MWX-2 CER CORPORATION co| s Al e 58 26 260
MWX-2 CER CORPORATION co| s Al 1 02| 206 130]
MWX-2 CER CORPORATION co| 6s |oaw|a3s[sEswnw| 72728(A| 89| 81 34 150)
MWX-2 CER CORPORATION co| 6s |[oaw|3a 2 [a 75 22 130]
MWX-2 CER CORPORATION co| 6s | oaw|3s[sEswnw| 73404|A 17 26 600)
MWX-2 CER CORPORATION co| 65 94w |34 [SESwNw| 73504|A 38 68 20|
MWX-2 CER CORPORATION co| 6s |[oaw|3a 5 [a 69 23 200
MWX-2 CER CORPORATION Co| 65 | oaw |34 |SESwNw| 8117.9|A 58 a6 160)
E303 | Powder River | 4900525627 TBARLOW 2120 TOUISTANA LAND & EXP WY| 48N | 75W | 20| NENW | 6969.7[B 200 73 7|
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP wy| 48N | 75w |20| NENW | 6996.0f A 5.3 32 220)
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP wy| 48N | 75w |20| NENW | 7000.9(B 16.6 32 3
E393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP wy| 48N | 75w |20| NENW | 7039.2fB 162 64 10)
£393 | Powder River | 4900525627 1 BARLOW 21-20 LOUISIANA LAND & EXP wy| 48N | 75w |20| NENW | 7060.4 A 137 131 40
[TE932 [Powder River | 4900927513 ZFRED STATE DAVIS OIL COMPANY WY | 35N | 70W | 36 | NESESW| 75443[ A 756 35 E
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY wy| 35N | 70w |36 | NESESW| 7546.9 A o7 41 140
E932 | Powder River | 4900921513 2 FRED STATE DAVIS OIL COMPANY wy| 35N B 162 o7 130]
[ SB35 | Powder River | 4000006335] 7 SHAWNEE BELCO PETROLEUM WY 3N L) 757 7 18]
S836 | Powder River | 4000005461 TSHAWNEE BELCO PETROLEUM WY | 3N A T34 79 70|
5838 | Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM wy| 33N B 145 45
$838_| Powder River | 4900905481 3 SHAWNEE BELCO PETROLEUM wy| 33N A 51 82 260
| Sand Wash | 0508106724] 1791~ raig Dome | COCKRELL OIL CORP. O £ 166 T
T717 | Sand Wash | 0508106718|  1-691-0513 West Craig COCKRELL OIL CORP TO| 6N | 9TW | 5 [SESWSW| 17330[A| 58| 0024733 51
1717_| Sand Wash | 0508106718| _1-691-0513 West Craig COCKRELL OL CORP. co| eN_[9w |5 [seswsw| 17330|B| 179 o.001016] 171
B646 Uinta [ 4304730664 | T1-17F RIVER BEND UNIT TMAPCO INCOPORATED UT | 105 | 20E | 17|SENENW| 82330[B| 58] 0004637 5.1
B646 Uinta  [4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED uT | 10s | 20E [17|sENenw| s24s.1|A[ 26 0000781 21
B646 Uinta  [4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED UT | 105 | 206 [17|SENENw| s2s7alB| 75| 0021744 68
B646 Uinta___|4304730584| 11-17F RIVER BEND UNIT MAPCO INCOPORATED ur | 10s | 20E | 17|sENEnw| s3o2s|a| 10 06
E916 Unta | 4304730545 27 FLAT MESA ENSERCH EXPLORATION UT | 105 | 23E | 7 [NESENW| 63521[A[ 73] 65
E946 Unta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 1os | 23 | 7 [NEsENw| e4ses(A| 119 11
E946 Unta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 108 | 236 | 7 [NEsENw| ea727(A| 9ol 82
E946 Unta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 1os | 23 | 7 [nEsEnw| esos2fa| 31 26
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 108 | 23 | 7 [NEseENw| es155(A| 163 155
E946 Unta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 1os | 23 | 7 [NEsEnw| es302(A| o] 89
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 108 | 23 | 7 [NEseEnw| e5304(A| o 91
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 [NEsEnw| e7008(A| 22 17
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 108 | 23 | 7 [NEsenw| 7287.1(A| s 49
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 [NEsENw| 72035(A| 3] 33
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 108 | 23 | 7 [NEsenw| 73127(A| 7] 7.0
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 10s | 23 | 7 [NEsEnw| 731a3(A| sl 50
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATION ut | 108 | 23 | 7 [NEsenw| 7e711(A| 4] 42
E946 Uinta  [4304730545 2.7 FLAT MESA ENSERCH EXPLORATIO! ut | 10s | 23 | 7 [NEsenw| 7esoz(a| 7.4 65
E946 Uinta__| 4304730545 2.7 FLAT MESA ENSERCH EXPLORATION 1| 10s | 23 | 7 |NESENw| 78ssala| o 90
RN360 | Unta NBUG-20-360 Stale | KERR-MCGEE OIL&GAS ONSHORE| UT | 95 | 20E | 36| SESE | 82185/A| 59 50
KM36O | Uinta NBU9-20360 State | KERR-MCGEE OILAGAS ONSHORE| UT | 95 | 20 | 36| sSESE | s234.4(A|  87] 7.9
KM360 | Uinta NBU 9-20360 State | KERR-MCGEE OIL&GAS ONSHORE| UT | o5 | 20E | 36| SESE | 82346|B| 9.1 84
RE29 TUinta ENSERCH EXPLORATION UT| 135 | 206 | 5| CSW | 56212[A| 104 55
R829 Uinta ENSERCH EXPLORATION ur| 13s [ 20E |5 | csw | se262(a| 12 17
|_Une__[& UT | 735 | 20E [24] | _7156.9]B
5172 Tinta TBOOK CLIFFS USGS-CG UT[ 175 | 2%E | 3| SE 720 A| 70| 0000416 63
s172 Uinta (430190 3 BOOK CLIFFS USGS-CG ur| 7s [ 2ee | 3| sE 1752|A| 199 33.980674) 192
5172 Uinta 3 BOOK CLIFFS USGS-CG ut| s [ 24€ | 3| sE 2521 A| 149) 0132551 4.1
s172 Uinta 3 BOOK CLIFFS USGS-CG ur| 7s [2e 3| sE 3345(A| 36| ooo0iaz| 31
ST78 Uinta USGSCG UT | 175 | 266 | 31| NWSW | 161.7[A| 121] 0037330 7113
174 Uinta USGS-CG ut | 17s | 248 | 31| nwsw | 1834fa| o8| 0411533 90
s174 Uinta USGS-CG ut | 17s | 248 | 31| nwsw | 1892 Al
s174 Uinta USGS-CG ur| 17s | 246 | 31| nwsw | 1892[B
DR3 | Washakie CELSIUS WY | 14N | 94W | 8 [SESWNW| 124151 A
DR3 | Washakie CELSIUS wy| 14N | eaw | & |SESWNW| 124202 A
DR3 | Washakie CELSIUS wy| 14N | oaw | 8 |SESwNw| 12428.1[ A
DR5 | Washakie CELSIUS WY | 14N | 94W | 10| SESWNE | 12686.7| A|
DR5 | Washakie CELSIUS Wy | 14N_| 94w | 19| SESWNE | 12704.2( B
E489 | Washakie AMOCO PRODUCTION WY| 2N | 93W |35 CSW |106756[A
E489 | Washakie AMOCO PRODUCTION wy| 21N |oaw 35| csw | 10668.9|A
E489 | Washakie AMOCO PRODUCTION wy| 21N |o3w |35| csw | 106758|A
5231 | Washakie "AMOCO PRODUCTION WY | 17N | 94W | 5 [SWNESW| TTTT0.1[ A
5231 | Washakie AMOCO PRODUCTION wy| 17N | 94w | 5 |SWNESW| 112026[B
5265 | Washakie "ANADARKO E&P CO. LP WY 19N | 98w SWSW | 4889.0[
5265 | Washakie ANADARKO E&P CO. LP wy| 19N | sew swsw_| 489008
S276 | Washakie FOREST OIL CORP WY | TN y
5276 | Washakie FOREST OIL CORP wy | 19N 2| A

5276 | Washakie FOREST OIL CORP wy| 19N A

5276 | Washakie FOREST OIL CORP wy| 19N A
[ 7592 | Washakie ] FUEL RESOURCES DEV WY TN L)
[ T695 | Washakie | 57 SIBERIA RIDGE AMOCO PRODUCTION WY 21N L)

WLDR | Washakie | 9999999999 WILD ROSE 1 A WY | NA A

WLDR | Washakie | 9999999999 WILD ROSE 1 NA wy| NA A
[ B048 [ Wind River | 4001320724| 31-22 TRIBAL PHILLIPS BROWN TOM INC WY [ 4N A

B049 | Wind River |4901320724| 3122 TRIBAL PHILLIPS BROWN TOM INC wy| an A

B049 | Wind River |4901320724| 3122 TRIBAL PHILLIPS BROWN TOM INC wy| an A

C233 | Wind River | 4901320786 9 LYSITE TICH WISC PIPELINE WY | 38N B

c233 River | 4901320786 1-9 LYSITE MICH WISC PIPELINE wy| 38N A

€233 | Wind River 1-9 LYSITE MICH WISC PIPELINE wy| 38N A

C233 River 1-9 LYSITE MICH WISC PIPELINE wy| 38N A

T899 Rver 727 LOOKOUT NMONSANTO OTL WY | 39N A

€899 | Wind River 1-27 LOOKOUT MONSANTO OIL wy| 39N A

899 River 1-27 LOOKOUT MONSANTO OIL wy| 30N |A|
[D03T | Wind Rwer | CREVRON 2.1 TONSANTO OTL WY | 38N A

D031 | Wind River | 4901320966 CHEVRON 2.1 MONSANTO OIL wy| 38N A

D031_| Wind River CHEVRON 2.1 MONSANTO OIL wy| 38N | ow ]| 1 [swnenw] 15750.1 A

Table 4.2.2. Summary of air-brine critical gas saturation measurements

DE-FC26-05NT42660 Final Scientific/Technica