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RANKING DRILLING LOCATIONS AMONG SHALE PLAYS

Background

[0001] Planning resource and capital allocations among oil and gas-producing wells
and oil and gas-producing areas is important to the financial health of oil and gas
exploration and production corporations. Corporations may make measurements
in an attempt to forecast drilling results of new well locations to aid in this
planning.

[0002] Available methods for determining new well locations rely on the
production history of existing wells to forecast drilling results of new wells.
However, evidence indicates that new wells drilled near existing shale wells often
do not replicate the existing wells’ production performance. Accordingly,
corporations utilizing available methods may drill many disappointing wells,

resulting in losses and misallocation of resources.

Brief Description of the Drawings

[0003] Figure 1 is a flowchart illustrating a method for ranking drilling locations of
shale plays in accordance with some embodiments.

[0004] Figure 2 is an example well log illustrating the results of accessing rock
property measurements at one well in accordance with some embodiments.
[0005] Figure 3 illustrates United States shale plays in which drilling locations can
be ranked in accordance with some embodiments.

[0006] Figure 4 is an example contour map for use in identifying gross variations in
rock properties in accordance with some embodiments.

[0007] Figure 5A illustrates an example of a thickness property map for ranking

drilling locations of shale plays in accordance with some embodiments.
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[0008] Figure 5B illustrates an example of a shale maturity property map for
ranking drilling locations of shale plays in accordance with some embodiments.
[0009] Figure 6 illustrates an example probability map for rock property metrics
over one area in accordance with some embodiments.

[0010] Figure 7 illustrates example production type curves for a shale gas
formation in accordance with some embodiments.

[0011] Figure 8 illustrates example EURs for various trend cases such illustrated in
the production type curves of Figure 7.

[0012] Figure 9 is an example graph illustrating the relative shale quality of a
multiplicity of geographical sections of a basin.

[0013] Figure 10 is a block diagram of a computer system for implementing some

embodiments.

Detailed Description

[0014] To address some of the challenges described above, as well as others,
apparatus, systems, and methods are described herein to rank drilling locations
between leaseholds, basins, and shale plays, allocate capital and other resources,
and plan development programs to more fully utilize lease holdings in two or more
distinct shale plays, shale basins, or sub-areas thereof.

[0015] Available methods for determining new well locations in shale plays involve
drilling near existing production wells. Operators may study the production history
of existing wells, for time periods of not less than six months, to build a
representative local production quality map of existing wells. However, offset
wells drilled near existing wells often do not replicate the existing wells’ production
performance in shale plays. Consequently, forecasting of drilling results based on
the production history of existing wells has been unreliable, leading to the drilling

of many disappointing wells.
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[0016] Furthermore, if a corporation owns leaseholds in multiple shale plays, the
corporation may wish to allocate drilling and technical resources among those
shale plays. Properties for ranking drilling locations within a shale play may still be
important for ranking drilling locations among shale plays, but the relative
importance of the different properties may change based on whether the ranking
is to occur within a shale play, or between shale plays. Additionally, some
properties may be important when ranking drilling locations between shale plays
that are less important, or unimportant, when ranking drilling locations within a
shale play. For example, the geographical area of leaseholds held by a corporation
in a shale play, and properties such as shale maturity, shale depth and shale
thickness of a shale play, may be important for ranking drilling locations between
shale plays while, in contrast, these properties or measurements may not be
important for ranking leaseholds within one shale play.

[0017] For example, shale thickness will typically not have a large variation within
a leasehold, but shale thickness can vary widely between shale plays so that shale
thickness measurements are correspondingly more important when ranking
leaseholds between shale plays. Shale thickness measurements can be important
for production metrics, described herein, because shale thickness measurements
give an indication of the volumetric potential for hydrocarbon in the shale that
operators can drill, stimulate, and produce.

[0018] As another example, a measurement of the shale depth may be important
to ensure that shale depth is within a range such that well production is
economically feasible. Shale must be sufficiently deep to provide adequate
reservoir energy to force hydrocarbon out of the shale at a sufficient rate that
operators find it economically feasible or advantageous to operate a well at that

depth. However, if the shale is too deep the cost of drilling the well to access the
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shale is high, and this can decrease the economic value of the hydrocarbon
production.

[0019] As an additional example, a measurement of the geographical area owned
by a corporation in a shale play or other area may be important when deciding
how much capital to allocate to production in a shale play or other larger area.
Measurements of geographical area, when combined with measurements for shale
thickness and shale maturity, provide an indication of the form and amount of
hydrocarbon that is available in a shale play or other area for the corporation to
produce.

[0020] As another example, rock maturity will typically not have a large variation
within a leasehold, but rock maturity can vary widely between shale plays so that
rock maturity data is correspondingly more important when ranking leaseholds
between shale plays. Results of rock maturity measurements can indicate how
long the shale in that area has been heated (e.g., “cooked”), which in turn can
indicate whether the shale will produce oil or gas, or what type of oil or gas the
shale will produce.

[0021] Some embodiments use measurements of shale maturity, shale thickness,
shale depth and leasehold geographical area, in addition to measurements of other
rock properties such as total organic content (TOC), porosity, hydrocarbon
saturation, and brittleness, to perform quantitative comparisons of drilling
programs between leaseholds in different basins and plays to allow allocations of
resources among drilling locations.

[0022] Figure 1 is a flowchart illustrating a method 100 for ranking drilling
locations in a shale play in accordance with some embodiments. A processor 1020
(Figure 10) or other system can perform operations of the method 100.

[0023] The example method 100 starts at block 110 with accessing rock property

measurements taken within a plurality of shale basins. The rock property
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measurements can include, for example, rock maturity measurements, total
organic content measurements, and brittleness.

[0024] Figure 2 is an example well log 200 illustrating the results of accessing rock
property measurements at one well. Similar well logs may be captured at different
shale basins or different wells spaced by a certain distance within one shale basin.
Shale basins can be included in different shale plays, for example, Bakken, Barnett,
Marcellus, or other shale plays, as illustrated in Figure 3. While some
embodiments described regarding ranking of drilling locations among shale basins,
it will be understood that ranking in accordance with some embodiments can occur
between locations in different shale plays or within different drilling locations or
leaseholds within a shale basin or a shale play, or between larger areas of a shale
play.

[0025] Referring again to Figure 2, rock maturity can be determined by using
measurements in the Fluid Volumes column 210 of the well log 200, which
indicates computed vitrinite reflectance of the rock by depth. This measurement
of vitrinite reflectance can be used to define rock maturity, and the measurement
can be confirmed by laboratory measurements on core samples. The well log 200
can include data concerning measurements of other rock properties, for example
brittleness, for use in some embodiments. However, the well log 200 can include
measurements for any parameter or property.

[0026] In some embodiments, the processor 1020 can rank candidate locations in
the plurality of shale basins at which to access rock property measurements based
on topography of contour maps of geographical areas that include at least one of
the drilling locations in each of the plurality of shale basins. The contour maps can
include information concerning rock properties to identify gross variations in rock
properties as a function of the basin architecture. Figure 4 is an example contour

map 400 for use in identifying gross variations in rock properties in accordance
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with some embodiments. In these or other embodiments, a processor 1020 or
other system can provide coordinates for the candidate locations to control
measurement instruments to perform measurements at the candidate locations,
based on ranks of candidate locations. The processor 1020 may also select
candidate locations based on the location of the operators’ assets within the shale
basin.

[0027] A contour map, which may be similar to the contour map 400 in Figure 4,
can be used to identify areas, for example area 410, of high water saturation in the
target shale facies. High water saturations can imply relatively low hydrocarbon
saturation. Inturn, drilling locations with relatively low hydrocarbon saturation
will be economically less attractive to operators. Some available systems may rely
on solely this water saturation information provided within the contour map 400,
or on other single-property contour maps, to rank drilling locations, and such
reliance can lead to poor decision-making and misallocation of resources.
Embodiments described herein provide additional methodologies and
combinations of properties to improve ranking decisions to provide enhanced
allocation of capital resources.

[0028] As described herein, the operator may use tools to measure, or have access
to measurements, of some properties such as thickness and shale maturity. Figure
S5A illustrates an example of a thickness property map for ranking drilling locations
of shale plays in accordance with some embodiments, and Figure 5B illustrates an
example of a shale maturity property map for ranking drilling locations of shale
plays in accordance with some embodiments. As described herein, the results of
measurements of thickness and shale maturity can be important for ranking
leaseholds between shale plays while, in contrast, the result of such measurements

may not be important for ranking leaseholds within one shale play.
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[0029] The processor 1020 can perform geostatistics using measurements
provided by well logs or other operator assets at the candidate locations to create
a probability map over one or several areas. Geostatistics of the shale property
quality estimates define a mean and standard deviation of shale properties in the
drilling locations, such as an operators’ leasehold area, the forecasted production
potential of drilling locations. Figure 6 illustrates an example probability map 600
for rock property metrics over one area. The processor 1020 can generate same or
similar probability maps over other areas at which measurements are taken at
candidate locations. The probability map 600 can include probabilities for a
multiplicity of rock properties that are important for ranking drilling locations in a
smaller area. As described herein, the probability map 600 can illustrate
probabilities for properties other than shale maturity or thickness, including
brittleness, TOC, porosity, etc.

[0030] Referring once again to Figure 1, the example method 100 continues at
block 120 with transforming the rock property measurements into Estimated
Ultimate Recovery (EUR) estimates for wells operating within the plurality of shale
basins. It will be appreciated by those of ordinary skill in the art that EUR
estimates provide an approximation of the quantity of oil or gas that is potentially
recoverable or has already been recovered from a reserve or well. EUR estimates
can be created from production type curves according to methods understood by
those of ordinary skill in the art. Production type curves provide the basis for
economic analysis of drilling opportunities by providing production sales volumes
as a function of time over the life of the well. The production type curve and EUR
estimates can further be based on values for shale thickness, porosity, and
hydrocarbon saturation measured within the plurality of shale basins.

[0031] Figure 7 illustrates example production type curves, generated according to

various embodiments, for a shale gas formation including a plot 710 for P4, a plot
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720 for Pso, and a plot 730 for Pgo. As will be appreciated by those of ordinary skill
in the art, Pyo refers to a 10% certainty that production occurs according to the Pyq
curve. Psorefers to a 50% certainty that production occurs according to the Psg
curve. Pggrefers to a 90% (e.g., a “reasonable certainty”) that production occurs
according to the Pgg curve. For the purposes of this document, a probability of 90%
or better (e.g. P90-100) is defined as a reasonable certainty. The example
production type curves illustrate production trends for a time period extending 91
months. However, it will be understood that any amount of time can be
illustrated.

[0032] Figure 8 illustrates example EURs for various trend cases such illustrated in
the production type curves of Figure 7. For example, Figure 8 shows a plot 810 for
Pgo where daily production falls from about 900 million standard cubic feet per day
(Mscfd) to less than about 100 Mscfd over about 400 months; a plot 1020 for Pgg
where daily production falls from about 2000 Mscfd to less than about 100 Mscfd
over about 400 months; and a plot 830 for P1o where daily production falls from
about 4000 Mscfd to less than about 100 Mscfd over about 400 months. Also
shown in each of the plots 810, 820 and 830 is EUR where Pgq has a EUR of about
1.06 billion cubic feet (BCF), Psq has a EUR of about 2.56 BCF, and P15 has a EUR of
about 5.64 BCF. Such values may help determine which scenario, Py, Pso, Or Pgg,
may be economically viable, if any.

[0033] The example method 100 continues at block 130 with generating metrics
for ranking drilling locations. The drilling locations will include one or more of the
wells for which the processor 1020 generated EUR estimates. The processor 1020
will generate at least one of the metrics based on the EUR estimates generated at
block 120. The EUR estimates can include one or more of P1q, P5o, and Pgg EUR

estimates.
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[0034] The generated metrics can include production metrics for the drilling
locations based on predicted production rates for the wells and further based on
the rock property measurements and the values for shale thickness. Production
metrics can include economics, cash flow, and capital efficiency metrics. The
processor 1020 can generate production metrics by estimating costs for
completing wells to produce a selected level of production within a drilling location
based on the measurements of geographical area. The costs can include capital
costs to drill and complete wells and to fracture wells to maximize production
performance in each shale play, shale basin, or sub-area thereof. In some
embodiments, the processor 1020 can generate production metrics by solving a
nonlinear programming problem with the selected level of production as the
objective function.

[0035] The processor 1020 can generate production rate forecasts for wells yet to
be drilled. The processor 1020 can generate such production rate forecasts by
solving a nonlinear programming problem with rock properties, shale thickness,
and capital investment levels as input variables, and with production targets as the
objective function.

[0036] The processor 1020 can use a correlation function, according to
mathematical methods understood by those of ordinary skill in the art, which
relates the production histories of existing wells with corresponding shale quality
point estimates, to determine a correlation for production performance. By
combining the geostatistics-derived intra-well shale property quality and the
correlation for production performance, the processor 1020 can construct a
forecast of aggregate production performance for the leasehold as a function of
well location and the number of wells required to produce the hydrocarbon in
place. This will be a distribution of outcomes reflecting the variation of properties

within the area.
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[0037] The generated metrics can additionally include reserve estimation metrics
for the drilling locations based on the EUR estimates, on the rock property
measurements, and on measurements of geographical area for the drilling
locations. The processor 1020 can generate reserve estimation metrics by
estimating undeveloped resources in the drilling locations according to a solution
for a nonlinear programming problem with at least one of the EUR estimates as the
objective function.

[0038] Example method 100 continues at block 140 with providing drilling
coordinates to control a drilling instrument for recovering shale basin resources in
the drilling locations according to relative values of the metrics.

[0039] In some embodiments, the processor 1020 can generate a ranked list of
drilling locations. The processor 1020 can order the ranked lists according to the
metrics that the processor 1020 generated at block 130. A first drilling location
with a first rank in the ranked list can be located within a different shale basin than
a second drilling location with a second rank in the ranked list, although
embodiments are not limited thereto. A ranking can be similar to that shown in

Table 1, below:

Shale Play Leasehold Identifier Rank

Bakken Lot 1, Section 4 1

Bakken Lot 1, Section 10 2

Barnett Lot 17, Section 42

Marcellus Lot 7, Section 17 4

Gammon Lot 5, Section 12 5
Table 1: Rank.

[0040] In accordance with embodiments described above, the processor 1020 can

rank drilling locations according to the aggregate production performance forecast.
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Planning advisors can then compare rankings of opportunities across their holdings
within a single shale play or across different plays to devise a capital allocation plan
to help meet corporate financial goals.

[0041] The processor 1020 can perform other ranking, within high-ranking
leaseholds, to select specific drilling locations and target depths for landing
horizontal wells and placing fracture treatments in the horizontal portion of the
well. For example, data captured from a few wells within one leasehold can be
used to generate a geostatistical model similar to Figure 6 over a leasehold. The
processor 1020 can rank geographical sections of a leasehold according to a
criterion such as mean shale quality values to determine a probability as to
whether a well, drilled in a particular geographical section, would be economically
productive. Figure 9 is an example graph illustrating the relative shale quality of a
multiplicity of geographical sections 910 of a leasehold. In Figure 9, geographical
sections 910 are assigned categories based on the relative reward, based on the
probability p10, p30, p50, p70, and p90 of production potential in each
geographical section 910. However, embodiments are not limited to such
categorization.

[0042] Figure 10 depicts a block diagram of features of a system 1000 in
accordance with various embodiments. The system 1000 can rank drilling locations
within or among shale plays as described above.

[0043] The system 1000 includes a log interpretive tool 1005 such as a Halliburton
ShaleXpert™ available from the Halliburton Company of Houston, Texas.

[0044] The system includes a processor 1020. The log interpretive tool 1005 can
execute on the processor 1020 or on another processor (not shown in Figure 10) of
the system 1000.

[0045] The system 1000 can additionally include a controller 1025 and a memory

1035. The controller 1025 can operate to provide drilling coordinates to control a
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drilling instrument for recovering shale basin resources in drilling locations
according to relative values of metrics as described herein, or the system 1000 can
provide these coordinates to another system (not shown in Figure 10) for
controlling a drilling instrument. The memory 1035 can store the rock property
measurements and regional contour maps of geographical areas that include at
least one of the drilling locations of each of the plurality of shale basins. The
processor 1020 can access these or other regional contour maps for determining
where to take measurements as described herein, for example, or for other
purposes.

[0046] The communications unit 1040 can provide downhole communications in a
drilling operation, although such downhole communications can also be provided
by any other system located at or near drilling coordinates of a surface of the Earth
where drilling will take place. Such downhole communications can include a
telemetry system.

[0047] The system 1000 can also include a bus 1027, where the bus 1027 provides
electrical conductivity among the components of the system 1000. The bus 1027
can include an address bus, a data bus, and a control bus, each independently
configured. The bus 1027 can also use common conductive lines for providing one
or more of address, data, or control, and the controller 1025 can regulate usage of
these lines. The bus 1027 can include instrumentality for a communication
network. The bus 1027 can be configured such that the components of the system
1000 are distributed. Such distribution can be arranged between downhole
components and components that can be disposed on the surface of a well.
Alternatively, various ones of these components can be co-located, such as on one
or more collars of a drill string or on a wireline structure.

[0048] In various embodiments, the system 1000 comprises peripheral devices

1045 that can include displays, user input devices, additional storage memory, and
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control devices that may operate in conjunction with the controller 1025 or the
memory 1035. For example, the peripheral devices 1045 can include a user input
device to receive user input responsive to providing display data representative of
the ranking of drilling locations of shale plays as determined by the system 1000 or
for data related to operations such as drilling operations. The peripheral devices
1045 can include a display for displaying a ranked list of the drilling locations,
wherein the processor 1020 has ordered the ranked list according to the
production metrics, reserve metrics, or other metrics described herein. The display
can display drilling coordinates to control a drilling instrument for recovering shale
basin resources in drilling locations according to relative values of metrics as
described herein.

[0049] In an embodiment, the controller 1025 can be realized as one or more
processors. The peripheral 1045 can be programmed to operate in conjunction
with display unit(s) 1055 with instructions stored in the memory 1035 to
implement a graphical user interface (GUI) to manage the operation of
components distributed within the system 1000. A GUI can operate in conjunction
with the communications unit 1040 and the bus 1027.

[0050] In various embodiments, a non-transitory machine-readable storage device
can comprise instructions stored thereon, which, when performed by a machine,
cause the machine to perform operations, the operations comprising one or more
features similar to or identical to features of methods and techniques described
herein. A machine-readable storage device, herein, is a physical device that stores
data represented by physical structure within the device. Examples of machine-
readable storage devices can include, but are not limited to, memory 1035 in the
form of read only memory (ROM), random access memory (RAM), a magnetic disk
storage device, an optical storage device, a flash memory, and other electronic,

magnetic, or optical memory devices, including combinations thereof.
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[0051] One or more processors such as, for example, the processing unit 1020, can
operate on the physical structure of such instructions. Executing these instructions
determined by the physical structures can cause the machine to perform
operations to access rock property measurements taken within a plurality of shale
basins, the rock property measurements including rock maturity measurements,
total organic content measurements, and brittleness measurements; to generate
Estimated Ultimate Recovery (EUR) estimates for wells operating within the
plurality of shale basins based on the rock property measurements and further
based on values for shale thickness, porosity, and hydrocarbon saturation
measured within the plurality of shale basins; to generate metrics for ranking
drilling locations, the drilling locations including one or more of the wells for which
EUR estimates were generated, a first metric of the metrics being based on the
EUR estimates; and to provide drilling coordinates to control a drilling instrument
for recovering shale basin resources in drilling locations according to relative values
of the metrics.

[0052] The instructions can include instructions to cause the processing unit 1020
to perform any of, or a portion of, the above-described operations in parallel with
performance of any other portion of the above-described operations. The
processing unit 1020 can store, in memory 1035, any or all of the data received
from the log interpretive tool 1005.

[0053] Although specific embodiments have been illustrated and described herein,
it will be appreciated by those of ordinary skill in the art that any arrangement that
is calculated to achieve the same purpose may be substituted for the specific
embodiments shown. Various embodiments use permutations or combinations of
embodiments described herein. It is to be understood that the above description
is intended to be illustrative, and not restrictive, and that the phraseology or

terminology employed herein is for the purpose of description. Combinations of
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Claims

What is claimed is:

1. A processor-implemented method for selecting a drilling site, the method

comprising:

accessing rock property measurements taken within a plurality of shale basins;

transforming the rock property measurements into Estimated Ultimate Recovery
(EUR) estimates for wells operating within the plurality of shale basins, the
EUR estimates being further based on values for shale thickness, porosity,
and hydrocarbon saturation measured within the plurality of shale basins;

generating metrics for ranking drilling locations, the drilling locations including one
or more of the wells for which the EUR estimates were generated, a first
metric of the metrics being based on the EUR estimates; and

providing drilling coordinates to control a drilling instrument for recovering shale

basin resources in the drilling locations according to relative values of the metrics.

2. The method of claim 1, wherein the rock property measurements include

rock maturity measurements.

3. The method of claim 2, wherein the rock property measurements further

include total organic content, shale depth, and brittleness.

4, The method of claim 1, wherein generating the metrics includes:
generating production metrics for the drilling locations based on production rate
forecasts for the wells and further based on the rock property

measurements and the values for shale thickness; and
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generating reserve estimation metrics for the drilling locations based on the EUR
estimates, on the rock property measurements, and on measurements of

geographical area for the drilling locations.

5. The method of claim 4, wherein generating the production metrics includes
estimating costs for completing wells to produce a selected level of production

within the drilling location, based on the measurements of geographical area.

6. The method of claim 5, wherein generating the production metrics includes
solving a nonlinear programming problem with the selected level of production as

an objective function.

7. The method of claim 4, wherein generating the reserve metrics includes
generating estimates of undeveloped resources in the drilling locations by solving a
nonlinear programming problem with at least one of the EUR estimates as the

objective function.

8. The method of claim 4, wherein generating the production metrics includes
generating production rate forecasts for the wells by solving a nonlinear
programming problem with rock properties, shale thickness, depth and capital
investment levels as input variables, and with production targets as an objective

function.

9. The method of claim 1, further comprising:

ranking candidate locations in the plurality of shale basins at which to access rock

property measurements based on topography of contour maps of
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geographical areas that include at least one of the drilling locations in each
of the plurality of shale basins; and
providing coordinates for the candidate locations to control measurement
instruments to perform measurements at the candidate locations, based on ranks

of candidate locations.

10. The method of claim 1, further comprising generating a ranked list of the
drilling locations, the ranked list being ordered according to the metrics, and
wherein a first one of the drilling locations with a first rank in the ranked list is
within a different shale basin of the plurality of shale basins than a second one of

the drilling locations with a second rank in the ranked list.

11. The method of claim 1, wherein a shale basin of the plurality of shale basins
includes a plurality of leaseholds and wherein two of the drilling locations are

within two different ones of the plurality of leaseholds.

12. The method of claim 11, further comprising:
ranking some of the wells located within a single one of the plurality of leaseholds

according to a selected criterion.

13. A non-transitory machine-readable storage device having instructions stored

thereon which, when performed by a machine, cause the machine to perform

operations, the operations comprising:

accessing rock property measurements taken within a plurality of shale basins, the
rock property measurements including rock maturity measurements, total

organic content measurements, and brittleness measurements;
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generating Estimated Ultimate Recovery (EUR) estimates for wells operating within
the plurality of shale basins based on the rock property measurements and
further based on values for shale thickness, porosity, and hydrocarbon
saturation measured within the plurality of shale basins;

generating metrics for ranking drilling locations, the drilling locations including one
or more of the wells for which EUR estimates were generated, a first metric
of the metrics being based on the EUR estimates; and

providing drilling coordinates to control a drilling instrument for recovering shale

basin resources in drilling locations according to relative values of the metrics

14, The non-transitory machine-readable storage device of claim 13 wherein

the instructions, when accessed, result in the machine performing:

accessing regional contour maps of geographical areas that include at least one of
the drilling locations in each of the plurality of shale basins;

generating a display of the regional contour maps; and

receiving a selection of an area of the contour map for which to take the rock

property measurements.

15. The non-transitory machine readable storage device of claim 13, wherein

the instructions, when accessed, result in the machine performing:

generating a ranked list of the drilling locations, the ranked list being ordered
according to the metrics; and

publishing the ranked list on a display.

16. The non-transitory machine-readable storage device of claim 13 wherein

the instructions, when accessed, result in the machine performing:
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generating production metrics for drilling locations based on production rate
forecasts for the wells and further based on the rock property
measurements and the values for shale thickness; and

generating reserve estimation metrics for drilling locations based on the EUR

estimates, on the rock property measurements, and on measurements of

geographical area for the drilling locations.

17. The non-transitory machine-readable storage device of claim 16 wherein

the instructions, when accessed, result in the machine performing:

estimating costs for completing wells to produce a selected level of production
within a drilling location, based on measurements of geographical area; and

solving a nonlinear programming problem with the selected level of production as

the objective function.

18. A system comprising:
one or more processors to
access rock property measurements taken within a plurality of shale basins;
generate Estimated Ultimate Recovery (EUR) estimates for wells operating
within the plurality of shale basins based on the rock property
measurements and further based on values for shale thickness,
porosity, and hydrocarbon saturation measured within the plurality
of shale basins;
generate metrics for ranking drilling locations, the drilling locations
including one or more wells for which EUR estimates were
generated, a first metric of the metrics being based on the EUR

estimates; and
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memory to store the rock property measurements and regional contour maps of
geographical areas that include at least one of the drilling locations of each of the

plurality of shale basins.

19. The system of claim 18, further comprising a display to display

a ranked list of the drilling locations, the ranked list being ordered according to the
metrics, and

drilling coordinates to control a drilling instrument for recovering shale basin

resources in drilling locations according to the ranked list of drilling locations.

20. The system of claim 18, further comprising a control system to receive the

drilling coordinates and to control the drilling instrument.
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