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FOREWORD

Scope of Investigation This report presents estimates, as of

July 31, 2016, of the unconventional
prospective petroleum resources of various prospects located in various license
blocks in the United Kingdom. This report is being prepared on behalf of 1Gas

Energy PLC (IGas). IGas has represented that it currently owns various working
interests in these prospects under the terms of the exploration and production
licenses issued (Table 1).

A possibility exists that the prospects will
not result in successful discoveries and development, in which case there could be
no future revenue. There is no certainty that any portion of the unconventional
prospective resources estimated herein will be discovered. If discovered, there
is no certainty that it will be commercially viable to produce any portion of the
unconventional prospective resources evaluated.

Estimates of  the unconventional
prospective resources should be regarded only as estimates that may change
as additional information becomes available. Not only are such unconventional
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prospective resources estimates based on that information which is currently
available, but such estimates are also subject to the uncertainties inherent in the
application of judgmental factors in interpreting such information. Unconventional
prospective resources quantities estimates should not be confused with those
quantities that are associated with contingent resources or reserves due to the
additional risks involved. The quantities that might actually be recovered, should
they be discovered and developed, may differ significantly from the estimates
presented herein,

The unconventional prospective resources
estimates presented in this report have been prepared in accordance with the
Petroleum Resources Management System (PRMS) approved in March 2007 by
the Society of Petroleum Engineers, the World Petroleum Council, the American
Association of Petroleum Geologists, and the Society of Petroleum Evaluation
Engineers. These unconventional prospective resources definitions are discussed
in detail in the Definition of Unconventional Prospective Resources section of this
report.

The unconventional prospective resources
estimated in this report are expressed as gross and working interest unconventional
prospective resources. Gross unconventional prospective resources are defined as
the total estimated petroleum that is potentially recoverable from undiscovered
accumulations after July 31, 2016. Working interest unconventional prospective
resources are defined as the product of the gross unconventional prospective
resources and IGas working interest,

The unconventional prospective resources
estimated herein are those guantities of petroleum that are potentially recoverable
from aceumulations yet to be discovered. Because of the uncertainty of commerciality
and the lack of sufficient exploration drilling, the unconventional prospective
resources estimated herein cannot be classified as contingent resources or reserves.
The unconventional prospective resources estimates in this report are not provided
as a means of comparison to contingent resources or reserves. Table 1 summarizes
ownership, potential hydrocarbon phase, and prospect location for the prospect
portfolio presented herein. Tables 2 and 3 summarize the prospective resources
volumes and probability of geologic success (Pg) for the prospect portfolio estimated
herein. Table 4 summarizes the prospective resources volumes and various potential
target parameters for the prospect portfolio estimated herein.
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Authority This  report was  authorized by
John Blaymires, COOQO, [Gas.

Source of Information In the preparation of this report we have
relied, without independent verification,

upon information furnished by or on behalf of IGas with respect to the property
interests to be evaluated, subsurface data as they pertain to the target objectives
and prospects, and various other information and technical data that were accepted
as represented. Site visits to the prospects evaluated herein were not made by
DeGolyer and MacNaughton, as these potential accumulations are undrilled and
prospective; therefore, production facilities are not relevant. This report was based
on data available as of July 31, 2016.
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DEFINITION of UNCONVENTIONAL PROSPECTIVE RESOURCES

Estimates of petroleum resources included
in this report are classified as unconventional prospective resources and have been
prepared in accordance with the PRMS approved in March 2007 by the Society of
Petroleum Engineers, the World Petroleum Council, the American Association of
Petroleum Geologists, and the Society of Petroleum Evaluation Engineers. Because
of the lack of commerciality or sufficient drilling, the unconventional prospective
resources estimated herein cannot be classified as contingent resources or reserves.
The unconventional petroleum resources are classified as follows:

Unconventional Prospective Resources — Those quantities of petroleum
that are estimated, as of a given date, to be potentially recoverable
from undiscovered unconventional accumulations by application of
future development projects. Unconventional Prospective Resources
may exist in petroleum accumulations that are pervasive throughout a
large potential production area and would not be significantly affected
by hydrodynamic influences (also called continuous-type deposits).
Typically, such accumulations (once discovered) require specialized
extraction technology (e.g., dewatering of CBM¥, massive fracturing
programs for shale gas, shale oil, tight gas, steam and/or solvents
to mobilize bitumen for in-situ recovery, and, in some cases, mining
activities).

In contrast to conventional reservoirs,
natural gas can also be found in more difficult to extract unconventional deposits,
such as coal beds (coal seam gas), or in shales (shale gas), low quality reservoirs
(tight gas), or as gas hydrates.

Shale Oil, Shale Gas, and Coal Seam (as are examples where the natural
gas or oil is still within the source rock, not having migrated to a porous
and permeable reservoir.

Tight Gas occurs within low permeability reservoir rocks, which are rocks
with matrix porosities of 10 per cent or less and permeabhilities of 0.1
millidarcy (mD) or less, exclusive of fractures. Tight gas can be regionally
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distributed (for example, basin-centered gas), rather than accumulated
in a readily producible reservoir in a discrete structural closure as in a
conventional gas field.

Gas Hydrates are naturally oceurring ice-like solids (clathrates) in which
water molecules trap gas molecules in deep-sea sediments and in and
below the permafrost soils of the polar regions.

The estimation of resources quantities for
a prospect is subject to both technical and commercial uncertainties and, in general,
may be quoted as a range. The range of uncertainty reflects a reasonable range of
estimated potentially recoverable quantities. In all cases, the range of uncertainty
is dependent on the amount and quality of both technical and commercial data that
are available and may change as more data become available.

Low, Best, High, and Mean Estimaies — Estimates of petroleum resources
in this report are expressed using the terms low estimate, best estimate,
high estimate, and mean estimate to reflect the range of uncertainty.

A detailed explanation of the probabilistic
terms used herein and identified with an asterisk (*) is included in the glossary
bound with this report. For probabilistic estimates of petroleum resources, the low
estimate reported herein is the Pggp* quantity derived from probabilistic analysis.
This means that there is at least a 90-percent probability that, assuming the prospect
is discovered and developed, the quantities actually recovered will equal or exceed
the low estimate. The best (median) estimate is the Pxp* quantity derived from
probabilistic analysis. This means that there is at least a 50-percent probability
that, assuming the prospect is discovered and developed, the quantities actually
recovered will equal or exceed the best (median) estimate. The high estimate is the
P1o* quantity derived from probabilistic analysis. This means that there is at least a
10-percent probability that, assuming the prospect is discovered and developed, the
quantities actually recovered will equal or exceed the high estimate. The expected
value* (EV), an outcome of the probabilistic analysis, is the mean estimate.

Uncertainties Related to Prospective Resources — The quantity of
petroleum discovered by exploration drilling depends on the number of
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prospects that are successful as well as the quantity that each success
contains. Reliable forecasts of these quantities are, therefore, dependent
on accurate predictions of the number of discoveries that are likely to be
made if the entire portfolio of prospects is drilled. The accuracy of this
forecast depends on the portfolio size, and an accurate assessment of the
Py *.

Probability of Geologic Success — The probability of geologic success
(Pg) is defined as the probability of discovering reservoirs that flow
hydrocarbons at a measurable rate. The Py is estimated by quantifying
with a probability each of the following individual geoclogic chance factors:
trap, source, reservoir, and migration. The product of the probabilities
of these four chance factors is Pg. Py is predicated and correlated to
the minimum case prospective resources gross recoverable volume(s).
Consequently, the Py is not linked to economically viable volumes,
economic flow rates, or economic field size assumptions.

In this report estimates of prospective resources are presented
hoth before and after adjustment for Py. Total prospective resources
estimates are based on the probabilistic summation (statistical
aggregate) of the quantities for the total inventory of prospects. The
statistical aggregate Pg-adjusted mean estimate, or “aggregated geologic
chance-adjusted mean estimate,” is a probability-weighted average
geologic success case expectation (average) of the hydrocarbon quantities
potentially recoverable if all of the prospects in a portfolio were drilled.
The Pg-adjusted mean estimate is a “blended” quantity; it is a product
of the statistically aggregated mean volume estimate and the portfolio’s
probability of geologic success. This statistical measure considers and
stochastically guantifies the geological success and geological failure
outcomes. Consequently, it represents the average or mean “geologic
success case” volume outcome of drilling all of the prospects in the
exploration program.

Application of Py to estimate the P,-adjusted prospective resources
quantities does not equate prospective resources with reserves or
contingent resources. Pg-adjusted prospective resources quantities
cannot be compared directly to or aggregated with either reserves or
contingent resources. Estimates of Pg are interpretive and are dependent
on the quality and guantity of data currently made available. Future
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data acquisition, such as additional drilling or seismic acquisition, can
have a significant effect on Pg estimation. These additional data are not
confined to the study area, but also include data from similar geologic

settings or technological advancements that could affect the estimation
of Py.
g

Predictability versus Portfolio Size — The accuracy of forecasts of the
number of discoveries that are likely to be made is constrained by the
number of prospects in the exploration portfolio. The size of the portfolio
and Pg together are helpful in gauging the limits on the reliability of
these forecasts. A high Pg, which indicates a high chance of discovering
measurable petroleum, may not require a large portfolio to ensure that
at least one discovery will be made (assuming the Py does not change
during drilling of some of the prospects). By contrast, a low Py, which
indicates a low chance of discovering measurable petroleum, could
require a large number of prospects to ensure a high confidence level
of making even a single discovery. The relationship between portfolio
size, Pg, and the probability of a fully unsuccessful drilling program that
results in a series of wells not encountering measurable hydrocarbons
is referred to herein as the predictability versus portfolio size (PPS)
relationship®. It is critical to be aware of PPS, because an unsuccessful
drilling program, which results in a series of wells that do not encounter
measurable hydrocarbons, can adversely affect any exploration effort,
resulting in a negative present worth.

For a large prospect portfolio, the Pg-adjusted mean (statistical
aggregate) estimate of the prospective resources quantity should be a
reasonable estimate of the recoverable petroleum quantities found if all
prospects are drilled. When the number of prospects in the portfolio
is small and the Py is low, the recoverable petreleum actually found
may be considerably smaller than the statistical aggregate Pg-adjusted
mean estimate would indicate. It follows that the probability that all of
the prospects will be unsuccessful is smaller when a large inventory of
prospects exist.

Prospect Technical Evaluation Stage — A prospect can often be subcategorized
based on its current stage of technical evaluation. The different stages of
technical evaluation relate to the amount of geologie, geophysical, engineering, and
petrophysical data as well as the quality of available data.
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Prospect — A prospect 1s a potential accumulation that is sufficiently well
defined to be a viable drilling target. For a prospect, sufficient data and
analyses exist to identify and quantify the technical uncertainties, to
determine reasonable ranges of geologic chance factors and engineering
and petrophysical parameters, and to estimate prospective resources.

Lead — A lead is less well defined and requires additional data and/or
evaluation to be classified as a prospect. An example would be a poorly
defined closure mapped using sparse regional seismic data in a basin
containing favorable source and reservoir(s). A lead may or may not
be elevated to prospect status depending on the results of additional
technical work. A lead must have a Pg equal to or less than 0.05 to reflect
the inherent technical uncertainty.

Play — A project associated with a prospective trend of potential prospects,
but which requires more data acquisition and/or evaluation in order to
define specific leads or prospects,
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ESTIMATION of UNCONVENTIONAL PROSPECTIVE RESOURCES

Estimates of unconventional prospective
resources were prepared by the use of standard geological and engineering methods
generally accepted by the petroleum industry. The method or combination of methods
used in the analysis of the reservoirs was tempered by experience with similar
reservoirs, stage of development, and quality and completeness of basic data.

The probabilistic analysis of the
unconventional prospective resources in this study considered the uncertainty
in the amount of petroleum that may be discovered and the Pg. The uncertainty
analysis addresses the range of possibilities for any given volumetric parameter.
Minimum, maximum, low, best, high, and mean estimates of unconventional
prospective resources were estimated to address this uncertainty. The P, analysis
addresses the probability that the identified prospect will contain petroleum that
flows at a measurable rate.

Estimates of recovery efficiency presented
in this report are based on analog data and global experience and reflect the
potential range in recovery for the potential reservoirs considered in each prospect.
Recovery efficiency estimates do not incorporate development or economic input
and are subject to change upon selection of specific development options and costs,
economic parameters, and product price scenarios.

Volumetrics, Quantitative Risk

Assessment, and the Application of P;, ~ Minimum, low, modal, best, mean,
high, and maximum representations of

potential productive area were interpreted from maps, available seismic data, and/or

analogy. Representations for the petrophysical parameters (porosity, hydrocarbon
saturation, and net hydrocarbon thickness) and engineering parameters (recovery
efficiency and fluid properties) were also estimated based on available well data,
regional data, analog field data, and global experience. Individual probability
distributions for rock volume and petrophysical and engineering parameters were
estimated from these representations and are summarized in Table 4.

The distributions for the variables were
derived from (1) scenario-based interpretations, (2) the geologic, geophysical,
petrophysical, and engineering data available, (3) local, regional, and global
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knowledge, and (4) field and case studies in the literature. The parameters
used to model the recoverable quantities were potential productive area, net
hydrocarbon thickness, geometric correction factor, porosity, hydrocarbon saturation,
formation volume factor, and recovery efficiency. Minimum, mean, and maximum
representations were used to statistically model and shape the input Pyg, Pgp, and
P1o parameters. Potential productive area, net hydrocarbon thickness, and recovery
efficiency were modeled using truncated lognormal distributions. Truncated normal
distributions were used to model geometric correction factor, formation volume factor,
porosity, and hydrocarbon saturation. Latin hypercube sampling was used to better
represent the tails of the distributions.

Each individual volumetric parameter
was investigated using a probabilistic approach with attention to variability.
Deterministic data were used to anchor and shape the various distributions.
The rock volume parameters had the greatest range of variability, and therefore
had the greatest impact on the uncertainty of the simulation. The volumetric
parameter variability was based on the structural and stratigraphic uncertainties
due to the depositional environment and quality of the seismic data. Analog field
data were statistically incorporated to derive uncertainty limits and constraints
on the net hydrocarbon thickness pore volume. Uncertainty associated with the
depth conversion, seismic interpretation, gross interval thickness mapping, and net
hydrocarbon thickness assumptions were also derived from studies of analogous
reservoirs, multiple interpretative scenarios, and sensitivity analyses.

A Pg analysis was applied to estimate the
quantities that may actually result from drilling these unconventional prospects. In
the Pg analysis, the Pg estimates were made for each prospect from the product
of the probabilities of the four geologic chance factors: trap, reservoir, migration,
and source. The Py is predicated and correlated to the minimum case prospective
resources gross recoverable volume(s). The Pg is not linked to economically
viable volumes, economic flow rates, or economic field size assumptions. The
P, is predicated and correlated to the minimum case prospective resources gross
recoverable volume(s).

The following equation was used in the
probabilistic volumetric model:

For Shale Gas:

PGUR = A x h[43560 x Eg x ¢ x 8g +1359.7 x Gg x p] x Ry

10
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where: PGUR = Prospective gross ultimate recovery (scf)

A = Productive area (acres)

h = Net, hydrocarbon thickness (feet)

Eg = (Gas expansion factor (scf/rcf)

i = Porosity (decimal)

Sg = (zas saturation (decimal)

Gs = Sorbed gas storage capacity (scf/ton)

P = Shale density (grams per cubic centimeter (g/cc))
Re = Recovery efficiency (decimal)

Estimates of gross and working interest
unconventional prospective resources and the P, estimates, as of July 31, 2018,
evaluated herein are shown in Tables 2 and 3. The Py-adjusted mean estimate
of the unconventional prospective resources was then made by the probabilistic
product of Pg and the resources distributions for the prospect. These results were
then stochastically summed (zero dependency) to produce the statistical aggregate
Pg-adjusted mean estimate unconventional prospective resources. The range in
probability of the mean occurrence (P.g,)* for the prospective resources volumes
were estimated as defined in the glossary of this report. The range in Py for the
statistical aggregate Pg-adjusted mean gas estimate is 0.05 to 0.08.

The prospective resources evaluated
herein were estimated in accordance with the PRMS as described in the Definition of
Unconventional Prospective Resources section of this report. The British Geological
Survey (BGS) describes a methodology to estimate the volume of original gas
in-place (OGIP) in areas where the source shale is present, thermally mature, and
at a depth of adequate pressure, (Andrews 2013). This OGIP estimation does not
consider uncertainty in potentially productive areas, rather it characterizes the area
in whole. At the request of IGas, the BGS methodology was utilized and estimates of
OGIP analogous to the BGS methodology are described and shown in the Appendix
and Table Al bound with this report.

Application of the Pg factor to estimate the
Pg-adjusted prospective resources quantities does not equate prospective resources
with reserves or contingent resources. The Py-adjusted estimates of prospective
resources quantities cannot be compared directly to or aggregated with either
reserves or contingent resources. Estimates of Pg are interpretive and are dependent

11
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on the guality and quantity of data currently available. Future data acquisition,
such as additional drilling or seismic acquisition, can have a significant effect on
Pg estimation. These additional data are not confined to the area of study, but
also include data from similar geologic settings or from technological advancements
that could affect the estimation of Py or impact the interpretation of the petroleum
system.

Non-associated gas iz gas at initial
reservoir conditions with no crude oil present in the reservoir. Gas-cap gas is
gas at initial reservoir conditions and is in communication with an underlying
oil zone. Solution gas is gas dissolved in crude oil at initial reservoir conditions.
In known accumulations, solution gas and gas-cap gas are sometimes produced
together and, as a whole, referred to as associated gas. Prospective raw natural gas
quantities (non-associated and associated) included herein are defined as the total
gas potentially producible from the prospective reservoirs before any reduction for
shrinkage for potential field and/or platform handling, separation, processing, fuel
usage, flaring, reinjection, and/or pipeline losses.

It is not certain whether prospective
reservoirs will be gas bearing, oil bearing, or water bearing. Hydrocarbon
phase determination is based on the phase chance of occurrence per the present
interpretation of the petroleum system. Unconventional prospective resources
volumes in this report are identified herein as raw natural gas. In this report, 31
potential accumulations are referred to as prospects to reflect the current stage of
technical evaluation.

In this report, gas quantities are
expressed in English units at a temperature base of 60 degrees Fahrenheit
(°F) and at a pressure base of 14.7 pounds per square inch absolute (psia).

The application of any geologic or
economic chance factor to these unconventional prospective resources gquantities
does not equate them with reserves or contingent resources. Chance factor-adjusted
estimates (geological or economic) of unconventional prospective resources quantities
cannot be compared directly to or aggregated with contingent resources or regerves.

There is no certainty that any portion of
the unconventional prospective resources estimated herein will be discovered. If

12
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discovered, there is no certainty that it will be commercially viable to produce any
portion of the unconventional prospective resources evaluated.

13
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SUMMARY and CONCLUSIONS

Prospective resources in 31 prospects have
been evaluated in various license blocks in the United Kingdom. The unconventional
prospective resources estimates presented below are based on the statistical
aggregation method. Estimates of the gross and working interest unconventional
prospective raw natural gas resources, as of July 31, 2016, are summarized as
follows, expressed in English units in millions of cubic feet (10%£t3):

Low Best High Mean
Estimate Estimate Estimate Estimate

Grosgs Unconventional Raw Natural Gas

Prospeclive Resources, 108017 16,737,666 22974272 32042540 23,809,012
Working Interest Unconventional Raw Natural
Gas Prospective Resources, 10%ft? 7,669,833 10,562,549 14,722,008 10,955,834
Noles:
1. Low, best, high, and mean estimates in this table arc Pag, Psg, P1g, and mean,
respectively.
2. P¢ has not been applied to the volumes in this table.

3. Application of any geological and economic chance factor does not equate
unconventional prospective resources to contingent resources or reserves.

4, The unconventional progpeciive resources presenied above are based on the
statistical aggregation method.

5. There is no certainty that any portion of the unconventional prospective resources
estimated herein will be discovered. If discovered, there is no certainty that it will be
commercially viable to produce any portion of the unconventional prospective
regources evalualed.

14
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The gross and working interest statistical

aggregate Pg-adjusted mean estimate unconventional prospective raw natural gas

resources, as of July 31, 2016, are summarized as follows, expressed in English units

in 108t3;
Mean
Estimate

Gross Pg-Adjusted Unconventional Raw Natural Gas

Prospeetive Resourcees, 1053 5,436,310
Working Interest Pg-Adjusted Unconventional Raw Natural

Gas Prospective Resources, 108t 2,643,273
Notles:
1. Application of any geological and cconomic chance factor does not cquate

2.

unconventional prospeetive resources to contingent resourees or rescrves.
The unconventional prospective resources presented above are based on the
statistical aggregation method,

. Py is predicated on and correlated to the minimum case prospective resources

gross recoverable volume(s). The Py is not linked Lo economically viable volumes,
ceonomic flow rates, or cconomic ficld size assumptions.

. The range in Py;.y for the statistical aggregate Pg-adjusted mean

gas estimate is 0.05 to 0.08.

. There ig no certainty that any portion of the prospective resources estimated herein

will be digcovered. Il digcovered, there is no certainty that it will be commercially
viable Lo produce any portion of the prospeciive resources evaluated.

15
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The arithmetic summation method

was used to aggregate resources quantities above the field, property, or project
level. The prospective resources quantities aggregated by the arithmetic
summation method for the unconventional prospects evaluated in this report
are presented in the prospective resources tables bound with this report.

Submitted,
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DeGOLYER and MacNAUGHTON
Texas Registered Engineering Firm F-716

SIGNED: October 11, 2016
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GLOSSARY

Accumulation — The term accumulation is used to identify an individual body of
moveable petroleum. A known accumulation (one determined to contain reserves
or contingent resources) must have been penetrated by a well. The well must have
clearly demonstrated the existence of moveable petroleum by flow to the surface
or at least some recovery of a sample of petroleum through the well. However, log
and/or core data from the well may establish an accumulation, provided there is a
good analogy to a nearby and geologically comparable known accumulation.

Arithmetic Summation — The process of adding a set of numbers that represent
estimates of resources quantities at the reservoir, prospect, or portfolio level and
egtimates of PPW g at the prospect or portfolio level. Statistical aggregation yields
different results.

Best (Median) Estimate — The best (median) estimate is the Psg quantity. P5sg means
that there is a 50-percent chance that an estimated quantity, such as a prospective
resources volume or associated quantity, will be equaled or exceeded.

Barrel of Oil Equivalent — (Gas quantities are converted to barrels of oil equivalent
(BOE) using 6,000 cubic feet of gas per barrel.

Coal Bed Methane — Coal bed methane (CBM) 18 a form of natural gas extracted
from coal heds. Coals are unconventional reservoirs characterzied by more than 50
percent by weight and more than 70 percent by volume of carbonaceous material
formed from compaction and induration of varicusly altered plant remains similar
to those in peaty deposits. (Gas is generated as a result of the coalification of the
organic matter, and is generally 85 to 99 percent methane. Gas is held to the coal
matrix by sorption. CBM is also known as coal seam gas.

Contingent Resources — Those quantities of petroleum estimated, as of a given
date, to be potentially recoverable from known accumulations by application of
development projects, but which are not currently considered to be commercially
recoverable due to one or more contingencies.

Geometric Correction Factor — The geometric correction factor (GCF) is a geometry
adjustment correction that takes into account the relationship of the potential
fluid contact to the geometry of the reservoir and trap. Input parameters used
to estimate the geometric correction factor include trap shape, length-to-width
ratio, potential reservoir thickness, and the height of the potential trapping closure
(potential hydrocarbon column height).

17
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High Estimate — The high estimate is the P1g quantity,. Pi¢ means there is a
10-percent chance that an estimated quantity, such as a prospective resources
volume or associated quantity, will be equaled or exceeded.

Lead — A lead is less well defined and requires additional data and/or evaluation to
be classified as a prospect. An example would be a poorly defined closure mapped
using sparse regional seismic data in a basin containing favorable source and
reservoir(s). A lead may or may not be elevated to prospect status depending on
the results of additional technical work. A lead must have a Py equal to or less
than 0.05 to reflect the inherent technical uncertainty.

Low Estimate — The low estimate is the Pgg quantity. Pgp means there is a
90-percent chance that an estimated quantity, such as a prospective resources
volume or associated quantity, will be equaled or exceeded.

Mean Estimate — In accordance with petroleum industry standards, the mean
estimate is the probability-weighted average (expected value), which typically has
a probability in the Pyy to Py5 range, depending on the variance of prospective
resources volume or associated quantity. Therefore, the probability of a prospect
or accumulation containing the probahility-weighted average volume or greater
is usually between 45 and 15 percent. The mean estimate is the preferred
probabilistic estimate of resources volumes.

Median — Median is the Psg quantity, where the Py means there is a 50-percent
chance that a given variable (such as prospective resources, porosity, or water
saturation) is equaled or exceeded. The median of a data set is a number such
that half the measurements are below the median and half are above.

The median is the best estimate in probabilistic estimations of prospective
resources, as required by the PRMS guidelines,

Migration Chance Factor — Migration chance factor (Pyigragion) is defined as the
probability that a trap either predates or is coincident with petroleum migration
and that there exists vertical and/or lateral migration pathways linking the source
to the trap.

Mode — The mode is the quantity that occcurs with the greatest frequency in the data
set and therefore is the quantity that has the greatest probability of occurrence.
However, the mode may not be uniquely defined, as is the cage in multimodal
distributions.

Pg-adjusted Mean Estimate, statistical aggregate — The statistical aggregate
Pg-adjusted mean estimate, or “aggregated geologic chance-adjusted mean

18
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egtimate,” is a probahility-weighted average geologic success case expectation
(average) of the hydrocarbon quantities potentially discovered if all of the
prospects in a portfelio were drilled. The Pg-adjusted mean estimate is a “blended”
quantity; it is a product of the statistically aggregated mean volume estimate and
the portfolio’s probability of geologic success. This statistical measure considers
and stochastically quantifies the geological success and geological failure
outcomes. Consequently, it represents the average or mean “geologic success case”
volume outcome of drilling all of the prospects in the exploration portfolio. The
Pg-adjusted mean volume estimate for a single prospect is calculated as follows:

Pg-adjusted mean estimate = Py x mean estimate (1)

{mean geological success case volumes)

The probability of the statistical aggregate Pg-adjusted mean estimate is estimated
by the product of the portfolio Py and the probability of the mean volume
occurrence for the entire prospect portfolio. The equation is as follows:

Statistical aggregate Pg-adjusted mean estimate, probability of (2)

occurrence = Portfolio Py x mean volume probability estimate for the portfolio

Pn Nomenclature — This report uses the convention of denoting probability with
a subscript representing the greater than cumulative probability distribution.
As such, the notation P, indicates the prohability that there is an n-percent
chance that a specific input or output quantity will be equaled or exceeded. For
example, Pgy means that there is a 90-percent chance that a variable (such
as prospective resources, porosity, or water saturation) is equaled or exceeded.

Play — A project associated with a prospective trend of potential prospects, but
which requires more data acquisition and/or evaluation in order to define specific
leads or prospects.

Predictability versus Portfolio Size — The number of prospects in a prospect portfolio
influences the reliability of the forecast of drilling results. The relationship
between predictability versus portfolio size (PPS) is also known in the petroleum
industry literature as “Gambler’s Ruin.” The relationship of probability to portfolio
size is described by the binomial probability equation given as follows:
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Py = (Cyn )Y (1— )% 3)

where: Pyn = the probability of x successes in n trials
Cxn = the number of mutually exclusive ways that x successes can be
arranged in n trials

p = the probability of success for a given trial (for petroleum
exploration, this is Pg)

x = the number of successes (e.g., the number of discoveries)

n = the number of trials (e.g., the number of wells to be drilled)

Note: For the case of n successive dry holes, Cyn and p each
equals 1, so the probability of failure is the quantity (1-p) raised

to the number of trials.

Probability of Geologic Success — The probability of geologic success (Pp) is defined
as the probability of discovering reservoirs that flow hydrocarbons at a measurable
rate. The Py is estimated by quantifying with a probability each of the following
individual geologic chance factors: trap, source, resgervoir, and migration. The
product of the probabilities of these four chance factors is Pg. Py is predicated and
correlated to the minimum case prospective resources gross recoverable volume(s).
Consequently, the Py is not linked to economically viable volumes, economic flow
rates, or economic field size assumptions.

Probability of the Mean Occurrence — The probability of the mean occurrence P,y
is defined as the probability of occurrence of the mean quantity as defined by the
distribution(s) in the Monte Carlo simulation. The probability associated with
the mean is dependent on the variance of the distribution, and type of distribution
from which the mean is estimated. Typically, the range in probability of occurrence
for the statistical mean estimate is 0.45 to 0.15 for lognormal (pogitively skewed)
distributions. The statistical mean has a probability of occurrence of 0.50 for
normal (symmetric) distributions.

Prospect — A prospect is a potential accumulation that is sufficiently well defined
to be a viable drilling target. For a prospect, sufficient data and analyses exist to
identify and quantify the technical uncertainties, to determine reasonable ranges
of geologic chance factors and engineering and petrophysical parameters, and to
estimate prospective resources. In addition, a viable drilling target requires that
70 percent of the median potential production area be located within the block or
license area of interest.
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Prospective Resources — Those guantities of petroleum that are estimated, as of
a given date, to be potentially recoverable from undiscovered accumulations by
application of future development projects.

Row Natural Gas — Raw natural gas is the total gas produced from the reservoeir
prior to processing or separation and includes all nonhydrocarbon components as
well as any gas equivalent of condensate.

Reservoir Chance Fuctor — The reservoir chance factor (Progorvoir) 18 defined as the
probability associated with the presence of porous and permeable reservoir quality
rock.

Source Chance Factor — The source chance factor (Pggurce) 18 defined as the
probability associated with the presence of a hydrocarbon source rock rich enough,
of sufficient volume, and in the proper spatial position to charge the prospective
area or areas.

Standard Deviation — Standard deviation (SD) is a measure of distribution spread.
It is the positive square root of the variance. The variance is the summation of the
squared distance from the mean of all possible values. Since the units of standard
deviation are the same as those of the sample set, it is the most practical measure
of population spread.

(4)

where: ¢ = standard deviation
o2 = variance
n = sample gize
x; = value in data set
= sample set mean

Statistical Aggregation — The process of probabilistically aggregating distributions
that represent estimates of resources quantities at the reservoir, prospect, or
portfolio level and estimates of PPWqg at the prospect or portfolio level. Arithmetic
summation yields different results, except for the mean estimate.

Trap Chance Factor — The trap chance factor (Py,4p) is defined as the probability
associated with the presence of a structural closure and/or a stratigraphic trapping
configuration with competent vertical and lateral seals, and the lack of any post
migration seal integrity events or breaches.
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Unconventional Prospective Resources — Those quantities of petroleum that are

estimated, as of a given date, to be potentially recoverable from undiscovered
unconventional accumulations by application of future development projects.
Unconventional prospective resources may exist in petroleum accumulations that
are pervasive throughout a large potential production area and would not be
significantly affected by hydrodynamic influences (also called “continuous-type
deposits”). Typically, such accumulations (once discovered) require specialized
extraction technology (e.g., dewatering of CBM, massive fracturing programs for
shale gas, shale o1l, tight gas, steam and/or solvents to mobilize bitumen for in-gitu
recovery, and, in some cases, mining activities).

Variarnce — The variance (02) is a measure of how much the distribution is spread
from the mean. The variance sums up the squared distance from the mean of all
possible values of x. The variance has units that are the squared units of x. The
use of these units limits the intuitive value of variance.

n
‘Zl (xi — 1)
2 _i=
gf=— 5
— (5)
where: o2 = variance
n = sample size
x; = value in data set
p = sample set mean

Working Interest — Working interest prospective resources are that portion of
the gross prospective resources to be potentially produced from the properties
attributable to the interests owned by “Company” before deduction of any
associated royalty burdens, net profits payable or government profit share.
Working interest is a percentage of ownership in an oil and gas lease granting its
owner the right to explore, drill and produce oil and gas from a tract of property.
Working interest owners are obligated to pay a corresponding percentage of the
cost of leasing, drilling, producing and operating a well or unit. The working
interest also entitles its owner to share in production revenues with other working
interest owners, based on the percentage of working interest owned.
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TABLE 1
PROSPECT PORTFOLIQ SUMMARY

as of
JULY 31, 2016 3 . -
IGOArS M AN ALIGHTON
in i 3

VARIOUS PROSPEGTS TEXAS REGISTERED EANGINEETING FIRM

VARIQUS LICENSE BLOCKS
UNITED KINGDOM

Working Potential
Interest Hydrocarbon
Prospect Area i Blocks [decimal) Phase
York Marth A-5 FEDL144 SE/54a, SE/BE, SESE 0758 Gas
MNormankhy Marth 4-3 PL 162 SEf41b.5EM1a 1.00 Gas
Thome East Midlands EXL 288 SE/S1a BC/D, SE61a BIC/D, SEE1D, SEEB1e 075 Gas
Gainsborough/Backingham/Comingham/Glentwarth East Midlands KL4 SK/TBc,d SK/78b,c, SK/E8a d. 5K/8%d 7. 5K/98a SK/MBAc 1.00 Gas
West Evertan East Midlands PEDL139 SK/E9 032 Gas
Everton/Springs Road East Midlands PEDL140 SKITAL. SKT9a 032 Gas
Ranskill East Midlands FPEDLO12 Ski68a .55 Gas
Lound East Midlands FEDL200 SK/5Eb, 5K/88b .55 Gas
Cold Hanwarth East Midlands FEDLE SK/T8a, SK/a8c . 5K98c, TF/8a 1.00 Gas
Armtherpe East Midlands PEDL169 SE/60a BELOW SMB 0.80 Gas
Hemzwarth East Midlands PEDL273 SE41e/5E31c 0.35 Gas
Willingham by Stow East Midlands FEDL316 SKEGefSKEBD/SKETC 0.35 Gas
Rawmarsh East Midlands PEDL305 SKEI/SK49 035 Gas
Welton/Mettleham/Scampton Nerth/Stainton East Midlands FL179 (W) TFITh. TF/2h, SK/STh, SK/O%e 1.00 Gas
East Glenbworth East Midlands PL17%3 (EG) SK/SEh 1.00 Gas
Bothamsall East Midlands MLE SK/ETd 1.00 Gas
South Leverton East Midlands ML7 SKTTC S5KiVEe SKETa SKBBe 1.00 Gas
West Beckingham East Midlands FL173 SKITah, SKT9d 1.00 Gas
Charlton Narth West PEDL188 S48 075 Gas
Upton Marth West FEDL1EQ 50/6 025 Gas
Four Oaks /Doe Green MNarth West FELL145 SJis8b, 558c, Sasad 0.40 Gas
Ellesmere Port Narth West PEL:L184 SJi2T, 528, 5087 0.50 Gas
Ince Marshes Marth ¥West FEDL190 347 050 Gas
Farkside /Irlam Marth West FEDL183 S/68, 5069, SA7H 040 Gas
Burtonwood Marth West ExL 273 SJi58a 0.15 Gas
Elacon Narth West PEL:L147 SJi3Ga 0.25 Gas
Sandbach Narth West PEDL295 3J64/3.)65 030 Gas
Hemswell Marth A-5 FEDL217 S5KS%9a 1.00 Gas
Hemswell East Midlands FEDL210 SKBTT,SKB2h,i SKATa, SK98fg 075 Gas
Cunhalme East Midlands ALY SK/STe 5k98d TR a. TR 1.00 Gas
Crewe Marth ¥West PEDL293 3J7EEBITE 030 Gas

These data accompany the report of DeGolyer and MacNaughton and are subject 1o its specific conditions.



TABLE 2
ESTIMATE of the GROES PROSPECTIVE RAW NATURAL GAS RESOURCES

as of
JULY 31, 2016 A
far o £ H
1GAS Moo N AL GG
in i 3
VARIOUS GAS PROSPECTS TEXAS REGISTRRED ENGUNEEING FITM

VARIOUS LICENSE BELDCKS
UNITED KINGDOM

Gross Prospective Raw Matural Gas Resources v
Probahility
Low Best High Mean of Geologic F-Adjusted
Estimate  Estimate  Estimate  Estimate  Success. Py Mean Estimate
Prospect Area Licensa Blocks (10°H7) {10°17) {10°F%) {10°F%) {decimal) {10%%)

Yark Merth A-S PEDL146 SEfS4a. SE/S5. SENSE 705315 A5TT4E 1578403 654,957 a176 115,554
Mormanky Merth A-S PL 162 SER1hSES1a 794 4233 15,988 5,008 qA76 1.413
Therne East Midlands EXL 298 SES1a B/C/D, SEM1a B:CD, SE'B1R, SEE1s 108 558 443101 1,560,178 E91,808 q.282 174,332
GainzboroughiBackingham'CerdnghamiGlantwarth  East Midlands  ML4 SKITEe,d, SKTb, o, SKE8a d SKIAGd f SKGEa. SKEEe 154,864 748,337 2587587 1,115,331 0.25% 51,063
Wasl Everton Eazt Midlands PEDL133 SKiES 220,208 S184453 3432701 1433889 0.252 361,340
Everten'Springs Road East Midlands PEDL140 SKITEL SKT89a 294814 1270238 4620489 2026557 0.252 510,595
Ranskill East Midlands PEDLO12 SKSER 21676 95970 A7TTT 168,740 q.282 42 525
Laund East Midlands PEDL20O SkiEED, SKibsh 102,493 422 542 148154 BSO,426 0.25% 163,906
Cold Hamworth Eazt Midlands FPEDLG SKiT8a, GKiB8c. T, SKSEC,i TFEa 71466 AX2TEE 1,162,756 508,651 0.252 128,150
Amnthame East Midlands PEDL158 SEBDa BELOW SMEB 225,095 925162 3,030,220 1,401,378 0.252 253147
Hemzwerth East Midlands PEDLZT3 SEMe/SEIC 247010 1080.B25  2.G89.138 1 BYETRT q.282 422,301
Willingham by Stow East Midlands PEDL316 SkKBGerSKBELSKET 165,061 BTO621 2523586 10235945 0.25% 258,035
Rammarsh Eazt Midlands PEDL305 SKSEbiGK4S 2321584 1,008,758 3684838 1565435 0.252 400,256
‘Welton!Mettleham:Scampten Morth'Stainton East Midlands PL179 () TF7b, TFBb, SKATH SKiGle 15,527 71218 233,708 107 493 0.252 27.0BB
East Glentwarh East Midlands PL179 [EG) SKSER (2305 2,260 11,872 4 284 q.282 1.231
Bathamsall East Midlands MLS SKET 4,004 174857 B399 7828 0.25% 70358
Sauth Levertan Eazt Midlands ML7 SKITTC SR T8e, BRIETa, SKiEEe 5,589 23331 50,552 39,691 0.252 10,002
‘West Beckingham East Midlands PL1TS SKITEh SKTed 2915 14,312 47,905 21,588 0.252 5,592
Charltan Merth VWigst FEDL1484 S0 25,289 142,735 02,435 222,445 q.202 44 245
Updan Merth Whast PEDL1&% S4B 128,750 545,360 1,894 034 45,745 0.20% 171,17
Four Caks /Dae Green Merth West FEDL145 SJra8h, 5J'58c, S058d 87,700 361,498 1,208,834 545,312 0.202 109,935
Ellesrmers Pard Merth West PEDL1E84 SU2T, SMES, SJ0ET 130,403 E53187 230401 1,014,505 q.202 204,024
Ince Marshas Merth VWigst FEDL199 D47 116,540 802,53% 1,706,005 TE5.81% q.202 152,313
Parkside frlam Merth Wzt FEDL193 SIBE, S8, S0TE 193,711 ThE240  ZAT2375 1156423 d.20% FE5 138
Burdonwaad Merth West EXL 273 S.1i55a 34 695 142113 493,762 218,505 0.202 44111
Elacan Merth West PEDL147 SlilEa 133,554 567, 7E2 2,015,245 889,032 q.202 179,350
Sandbach Merth VWigst FEDLZ95 SUB4SIBS 08058 1273500 4121982 1867010 q.202 276,395
Hermzwell Merth A-5 FEDL31Y SkEba EEi) 35678 17432 7457 q4.476 1,518
Hemawell Eazt Midlands PEDL210 SKIETIEKIBEh I, S KA Ta, SKIEEMY B9,170 288,304 1,006,159 433,578 0.252 109,262
Cunhalme East Midlands ALS SKBTe SK984. TFITa, TFEC 5562 26,781 95,200 42,492 0.252 10,708
Crewe Merth VWigst FEDLZ93 SUTHSITE 435,15% 1.783.511  BZ220148  ZBET.TET q.202 535,812
Statistical Aggregate 16,737,566 22,074,272 32,042,540 23,809,012 0.228 5,436,110
Arthmetic Summatian 2654576 15383452 54231700 ZaaQ9Diz 0.228 5,436,310
Motes:

1. Low, best, high, and mean eslimates follew the PRME guidelines for prospective resources.
2. Law, best, high, and mean eslimates in this table are Py, Pg, Por, and mean respeclively.

3. PFyis defined as the prabability of discovening reservairs which flowe pelroleum al & measurable rate.

4. F’g has b2en reunded far g ian purposes. iplicatian using this presented F may yield
imprecise results. Dividing the Fy-adjusted mean eslimale by the mean estimate yields the precise F,
5. Application of any gealegical and ecanemic chanca faciar daas nal aquate prospecliva escurces to cantingant rasourcas ar resanas.
B. Recovery efficiency iz applied ta praspective resources in this table.
7. Arithmedic surnration of probabilistic esimates produces invalid resulls except for the mean estirmate.
Arithrnetic surnmation of prabakilistic esiimates is presentad in this table in compliance with PRMS guidelines.
& Summatiens may vary fiom thasa shown hare dua te raunding.
5. Thereis na certainty that any paricn of the praspective resources estimated herein will be discovered.
If discoverad, there is no certainly thal it will be cormmercially viable te produce any paricn of the prospective resources evaluated.

10. The range in ..., fer the statistical aggragate P-adjusiad mean astimate is 0.05 12 0.08.

These data accompany the report of DeGolyer and MacNaughton and are subject 1o its specific conditions.



TABLE 3
ESTIMATE of the WORKING INTEREST PROSFECTIVE RAW NATURAL GAS RESOURCES

as of
JULY 31, 2016 A
far o £ H
1GAS Moo N AL GG
in i 3
VARIOUS GAS PROSPECTS TEXAS REGISTRRED ENGUNEEING FITM

VARIOUS LICENSE BELDCKS
UNITED KINGDOM

Waorking Interest Prospective Raw Matural Gas Resources Summary

Probahility
Low Best High Mean of Geologic F-Adjusted
Estimate Estimate  Estimate  Estimate  5uccess. Py Mean Estimate
Prospect Area Licensa Blocks (10°H7) {10°17) {10°F%) {10°F%) {decimal) {10%%)

Yark Merth A-S PEDL146 SEfS4a. SE/S5. SENSE 52736 268,311 1,183,802 491,218 a176 86651
Mormanky Merth A-S PL 162 SER1hSES1a 794 4233 15,988 5,008 qA76 1.413
Therne East Midlands EXL 298 SES1a B/C/D, SEG1a BCD, SE'B1R, SEE1s 51425 W23 1170132 518,952 q.282 130,752
GainzboroughiBackingham/CeringhamiGlantwarth East Midlands ML4 SKITEe,d, SKTb, o, SKE8a d SKIAGd f SKGEa. SKEEe 154,864 748,337 2587587 1,115,331 0.25% 51,063
Wasl Everton Easzt Midlands PEDL133 SKiES 70467 293,902 1,098 454 458 544 0.252 115,628
Everten'Springs Road East Midlands PEDL140 SKITEL SKT89a 94,540 406,478 1,480,180 545,602 0.252 163,422
Ranskill East Midlands PEDLO12 SKSER 11,922 52,783 207777 92812 q.282 23,389
Laund East Midlands PEDL20O SkiEED, SKibsh 56,371 F52 3496 £14 845 457735 0.25% G01,149
Cold Hamworth Eazt Midlands FPEDLG SKiT8a, SKiG8c T, SKSEc,i TFEa T1.468 AFX2TEE 1,162,756 508,651 0.252 128,150
Amnthame East Midlands PEDL158 SEBDa BELOW SMEB 150,077 740128 2424256 1121103 0.252 282,018
Hemzwerth East Midlands PEDLZT3 SEMeSE3C B 453 27803 1,291,158 586,525 q.282 147 895
Willingham by Stee East Midlands PEDL316 SkKBGerSKBELSKET 5777 54717 B15,245 258,382 0.25% 80,512
Rammarsh Eazt Midlands PEDL305 SKSEbiGK4S 31,264 353065 1289825 555,952 0.252 140,100
‘Welton!Mettleham:Scampten Morth'Stainton East Midlands PL179 () TF7b, TFBb, SKATH SKiGle 15,527 71218 233,708 107 493 0.252 27.0BB
East Glentwarh East Midlands PL179 [EG) SKSER (2305 2,260 11,872 4 284 q.282 1.231
Bathamsall East Midlands MLS SKET 4,004 174857 B399 7828 0.25% 70358
Sauth Levertan Eazt Midlands ML7 SKITTC SR T8e, BRIETa, SKiEEe 5,589 23331 50,552 39,691 0.252 10,002
‘West Beckingham East Midlands PL1TS SKITEh SKTed 2,915 14,312 47,905 21,588 0.252 5,592
Charltan Merth VWigst FEDL1484 S0 26,917 107,951 276,925 166,933 q.202 23 634
Updan Merth WWast PEDL1&% S4B az,1488 156,338 475,508 12,1498 0.20% 42,774
Four Caks /‘Dae Green Merth West FEDL145 SJra8h, 5J'58c, S058d 35,080 144,535 483,453 218125 0.202 43874
Ellesrmers Pard Merth West PEDL1E84 SU2T, SMES, SJ0ET £5,204 226,084 1,152,006 507,262 q.202 102,252
Ince Marshas Merth VWigst FEDL199 D47 58,270 281,270 55003 277,755 q.202 TE, 156
Parkside frlam Merth Wzt FEDL193 SIBE, S8, S0TE 77485 201,296 1,068,580 452 BE G d.20% 835,254
Burdonwaad Merth West EXL 273 S.1i55a 5,204 21317 74,064 328 0.202 BE1T
Elacan Merth West PEDL147 SlilEa 2347 141,947 504,711 22,383 q.202 44 532
Sandbach Merth VWigst FEDLZ95 SUB4SIBS 92417 270 1,236,800 BE0,103 q.202 112917
Hermzwell Merth A-5 FEDL31Y SkEba EEi) 35678 17432 7457 q4.476 1,518
Hemawell Eazt Midlands PEDL210 SKIETIEKIBEh I, S KA Ta, SKIEEMY 51,878 216,228 754615 325,183 0.252 31,845
Cunhalrme East Midlands ALS SKBTe SK984. TFITa, TFEC 5562 26,781 95,200 42,492 0.252 10,708
Crewe Merth VWigst FEDLZ93 SUTHSITE 130,548 026,053 1,866,044 797,335 q.202 160,744
Statistical Aguregate 7,669,833 10,562,549 14,722,008 10,955,334 0.232 2,543,273
Arthmetic Summatian 16874570 TO72046 24 919.BEE 10,955,824 q.232 2543272

MNotes:
1. Low, best, high, and mean eslimates follew the PRMS guidelines for prospective resources.

2. Law, best, high, and mean eslimates in this table are Py, Pg,, Por, and mean respeclively.
3. PFyis defined as the prabability of discovening reservairs which flowe pelroleum al & measurable rate.

4. F’g has b2en reunded far g ian purposas.

iplicatian using this presented F may yield
imprecise results. Dividing the Fy-adjusted mean eslimale by the mean estimate yields the precise F,
5. Application of any gealegical and ecanemic chanca faciar daas nal aquate prospecliva escurces to cantingant rasourcas ar resanas.
B. Recovery efficiency iz applied ta praspective resources in this table.
7. Arithmedic surnration of probabilistic esimates produces invalid resulls except for the mean estirmate.
Arithrnetic surnmation of prabakilistic esiimates is presentad in this table in compliance with PRMS guidelines.
& Summatiens may vary fiom thasa shown hare dua te raunding.
5. Thereis na certainty that any paricn of the praspective resources estimated herein will be discovered.
If discoverad, there is no certainly thal it will be cormmercially viable te produce any paricn of the prospective resources evaluated.

10. The range in ..., fer the statistical aggragate P-adjusiad mean astimate is 0.05 12 0.08.

These data accompany the report of DeGolyer and MacNaughton and are subject 1o its specific conditions.
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TABLE 4
FROBABILITY IS TRIBUTIONS
For
MONTE CARLD SIMULATION
as of
JULY H, 2018 €
for TEXAS REGISTERED ENGINESERING FIRM
IGAS
in
YARIOUS GAS PROSPECTS
VARIGUS LICENSE BLOCKS
LNITED KINGDOM

PAACNAUGHTON

Potantial
Prospect Target F Py Pan P Plin Py Mean
erk PECL14E Preductve srea acras
Hraduet ve ACUArE KIGeters,
fvet sha e th
Nat sha a th z<ns:
£ lonige cu s 1678710
storage casartty 4 7114y
o tansicubic metsr .00 AL
K atriz sorosity, decima C.CE8 C.C72
N aliie g as sulurelion, devimal e
| annahinn wnl..me tactar iy
Recovery efficie ecirnal
nedensate Tie o, brrelstib e f1s5 1
Candengils, wans s
Prozoactive 0512, cub o faat
Fieaserive -oss UEImate reenve sy cubie e
Foorea-by roa2 Product w2 area acres ¢ BET
Producl e 127
Metzha e 1408
Q.22 4.39
CLes R
Leanange o razgll 2.00185 © 45285
o tansicubic metsr 2478 2505
L desirny cLoz aase
M striv 23e saturstion, decimal c.a IR
Faurrlivr wol.ne: Tagla, 3 1@ acd
Recovery efficie C.Lov 0.224
Condenss ins 4, caoz LD
Condznzate, same A 30 20
Prosaoulivi: 00512, cuk ¢ Tl ©C5T.824,045 -
Mrozsectve geozs ukimate recove -y, cubic feet 20,508,264 8,008,220,920
Thizne ExL a2 Product w2 srea acres ) 8,086
Producl v seure <l kel ‘oA a52
fvet sha e th =4n fest 304 AT ThaLr
Sl (HE 3 23707
torage casacity, scffton C.l3 51 87E
2.202%0 CAR24Z
2473 20065
Maliix g musily, .00 0.047

Matriv gae saturstion, decimal [ ES
Faurrlivr wol.ne: Tagla, 3 1@
Recovery sfficie

andeengials Yic g, banulsMMscl 14.7°6
Condenzate, bame = 1,490 248 £1,10F ME
Fro i 312, ouk: & fewl 1.265,535.329,91L 2801 CARG0E 175 “G,057 345,627 4°G
Prazsectve geozs ukimate recovey, cusic fee: R gk R ] Ar 3 101,182,704 g2 2 F4

These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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PAACNAUGHTON

TABLE 4 = PRUBABILITY DISTRIBUTIONS = (Continuad) Y €8
TEXAS REGISTERED ENGINEERING FIRM

Potential
Prospect Target F

a0~ bk nghe: MG TIng S aniEle cteesh o WD Ficeuct ve area_ anras
Productve sraa zzuars slernetars.

anH
1.58265
E =

starane ¢abar
storags casaci
o tnsdrbie mater
decima

RAatine gas satursnon, de mal

Formation wol. ma factar. Sg

Harmsany &Hn arinmal

Condsnzats Yie 2, barralsMMsct
Candensate, kame &

Prozoactive O35, cub c foat

Fieaserive -oss UEImate reenve sy cubie e

MECL2e Product vz area acres
Produclve aizn seuure kil ol

1,004.75 ) ;
32145 k 45285
5302 ; 174058
1.30257 521281
254

e ¥
torage casacity, scffton

[

Matriv g=& saturs
Forrmalivn wulunes Rl S

Recovery =fficie ecirnal

andensalz Yic ¢, bl MMscl

ndsncate, bsme o

Pros) A2, ok g Reul

Prospectve geozs ultimate recovey, cusic fee:

5,432 700,707 7

15,373

Ewve-c-i3pringe Rosd PEC_147 Precuct v a-sa. soras

Free et ve Arsa, scUars K sters Bt

1,087 &4
i1 dr
51.86"

v

2888

1nnag

0.503

Kiatine pomsiny decima

Matri gz & saturstion, daz mel

1 ammahinn wnlu e tactar iy

Racovary afficia acimal

Dandensate VIR ¢, bATRIsM s
Condsnzats, barmes

Prospenive <L vk e et

Frospactive grozs ultimate recowary. cusic fae:

s1s3

2MTTZE

CENIE (B4 11d A7
4 G025 438,70 22

Fanskill PL_MZ

CCE5

220155

Sh. iy, e oo lunsts ., bic neler I L
Matriv parosity decima CCou
Maliix gar suluralion, des el CC'a
Farmnatiol factar, 163
. cuimal Coov

2, ba-rels/MMacf Can

AT 402

FALGEE A0S
G0, 75,540,060

Prospectve 031
Prospeulve gross ullirmule neowsery, gusic .

These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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TABLE 4 = PROBABILITY DISTRIBUTIONS = Continucd) A
TEXAS REGISTERED ENGINESERING FIRM

Potential
Prospect Target F Py Pay Prp [ Py

I exnd [ M e Preduct v 2
Productvs sraa zzuars kile —atars.

i
E

arras

starane ¢abar
storags casaci
o tnsdrbie mater
ity, decima
RAatine fas satursnon, dermal
Formation wol. ma factar. Sg
Harmsany &Hn arinmal
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Farrmalivn wulunes gl S
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2,201 805
4,234 138,530
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5T

ML e Prozuet
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il E 2.20041
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C2oh

I7E
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Matriv gz& saturstion, d=z el

Fearriuliun wulune:
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x 2a1

0,456 257,507 0RA BIRE 262,520,529
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Famzsarth PEC_273 Precuctve a-sa. suras
Pieeuct ve Area_ selars kiceters
Nat sha a thcknozs. fast
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Sc-oad gas storags cacacity. seffton
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Matri gz = saturstion, daz mel
1 amnahnn wnlu~e tactar, i
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Prospentivie (061 nuk o keat

Frospactive grozs ultimate recovary. cusic ‘aet

5,582 B37
008 156 51 20
1,060 284, 508 253

These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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sl gharn by Sk [EH IR Product ve srea anres 14 0 He
Productvs sraa zzuars kile —atars. 40.5 1102
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sehrd (4 storage casanty sekion L2 i ] 179 4
Sc-bad gs= storags cacanity. cusic meeston 5.02254
Hiila dens Tz e el meter ¥ EET
Mztri porosity decima
RAatine gas satursnon, de mal
Formation wol. ma factar. Sg
Harmsang e il [ LE]
Condsnzats Yie 2, barralsMMsct 2437
Candensats, bame 3 BMEEE6EE
Prozoactive 12512, cub < foat .
FIeanarive foas UEIMatR TRenvey cusin e 18 $6 7, TN O
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Met sha e th z4ne: =t 11554
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= storags casacity, scfton “EATh
S Lesnange s aily i 1.50243
Shele density, 9ios o tansicubic meter e
Maliix perusily dicirm coaz
Matriv gz& saturstion, d=z mal G645
Faurrlivn wolune: Tagla, 33 02
Recovery sfficie =y, cecimal [
Condensals Yic g, banulsMMscl 3475 3 14 255 g7
Condsneate, bame = 234,200 1,000 C65 8,208 220 A82313
Prosgeulive GG12, ook o Teol L6, 203,505 C50 A0 TRRTIE 4TS 052,705,304 TRZ 2,108 553,115 265 470038, 20,307
Prospectve geozs ultimate recovey, cusic fee: G5, 814,260 T1ETA08 148 28 TaM o 1,080 63,108 0i o7 FEEEdE BIA
Ezz Gle-twnt- P_1TE (EG) Precuct va arsa. acras 133 L1E
Pieeuct ve Area_ selars kiceters

Nat sha a*h 4nszs. fast
Met aha & T ckness, etas
Sc-oad gas storags cacacity. sefiton

BeonRd A5 SIOTAe CAsanty U e ston 0 OGES
Shzla density, giuz o tonsicubic matar 24&81
Matrs pamahy decma [Hinde)
Matri gz & saturstion, daz mel [ Eil
1 ammahinn wnlu e tactar iy 162

Racovary afficia-ov. cacimal
Dandensate VIR ¢, bATRIsM s
Condsnzats, barmes

Prospentivie (061 nuk o keat
Frospactive grozs ultimate recovary. cusic ‘aet 125946 221

These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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Productivs sraa zzuars slermetars. 35 5.4
Foat aha @ th zmess et 4 S Yl B
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West 2eck nghem [ ViE E[BA 3CTEL a0 g 252
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Faurrnlivr wol.ne: Tagla, Sy 1a0 212 03
Recovery efficie =y, cecimal C.Lon g [
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Hieduct ve 21ea aelare ki ~eters “h1 Bid
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These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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Forrmalivn wulu=e Rl Sy 213 a7 ac
Recovery sfficie ecirnal g C Ao 0224
andengals priii] 5154 L5805
222,540 5,805 511 2450074
1.177 562,534,255 4,041 283,500 304 245045 7 15760
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Nzt shashckness. fae:
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These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.
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APPENDIX

The British Geological Survey (BGS) has estimated the potential original gas

in place (OGIP) in its report titled “The Carboniferous Bowland Shale gas report:

geology and resource estimation” (Andrews 2013). The methodelogy used in the BGS

estimate includes the entirety of the area where source shale is present, thermally

mature, and at a depth of adequate pressure. This OGIP estimation does not

consider uncertainty in potential productive areas, rather it characterizes the area
in whole. Estimates of OGIP analogous to the BGS methodology for IGas-owned

properties are shown in Table Al.

The following table summarizes the key variables in the BGS estimates:

Variable

Uncertainty

Grogs Rock Volume/3-D
Geological Model

Delinilion of Prospeclive Shale

Definition of Gas Maturity

Shallow Depth Cut-Off

Gas-Filled Porosity of the Shale

Reservoir Pressure

Adsorbed Gas Content

Bulk density

The 2-1) geigmic dala inlerpreled in the study area are of
generally poor 1.0 moderale qualily, A two-glandard-devialion
variation has heen used on the gross rock volume, but it could be
greater, resulting in a wider range of estimated gas volumes.

The definiiion ol nel prospeclive shale uzed in Lthis report could he
optimistie; it includes a wide variety of shales, not just those with
the highest gamma-log response (and hence highest total organic
cantent (TOC)). This definition iz influenced by the fact that the
most suitable shales for current extraction techniques are not
necessarily those with the highest TOC, Any approach that ig
more pessimistic would have the grealesi eflecl on the lower
Bowland-Hodder unit volumes.

The use of Ro > 1.1 percent as the tap of the gas window is
possibly optimistic. It could be 1.4 pereent, which would reduee
the eslimatled gas volume,

The use of 5,000 feet is based on USGS glabal screening criteria.
If this were deeper, this would reduce the estimated gas volume.

The use of a mean of 3 percent 1s a conservative estimate. It could
be grealer, which would increase the eslimaled gas volume. The
large range ol values has a gignificant elfect on the calculated
gas-in-place figure {see Figures 3 and 4},

The agsumpiion that ihe gshales are al hydrozialic pregsure is
conservative. Any amount of overpressure would increase the
estimated gas volume.

The use of 0.5 to 2.0 cubic meters per ton iz lower than some U.S.
analogues. Any increase in this range of values would increase
the eslimatled gas volume,

The average density of 2.6 grams per cubic centimeter is a robust
estimate. If the density is higher, this will increase the estimated
gas volume (and vice versa).
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https://www.gov.uk/government/uploads/system/uploads/attachment_dataffile/226874/BGS_
DECC_BowlandShaleGasReport. MAIN_REPORT. pdf
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Deterministic

Mean Mean Mean Mean Mean Mean Estimate of
Full Net Shale Sorbed Gas Shale Matrix Matrix Formation Gross Gas
License area  thickness Storage Capacity Density Porosity Gas Saturation  Volume Factor In-Place’
Prospect Area License Blacks |acres) ift) {m®fton) fafce)  (decimal) {decimal) (f41E%) 110"}
Yark Nerth A-S PELIL 146 SE/S4a. SE/SS. SE/SE g9.172 1734 1.452 2.665 G.048 G.508 304 6,784
Normanbry Morth A-5 FL 182 SEM1b. SE/Y1a 10,374 141 1.462 2865 0.055 0462 504 74
Hearnswell MNoith A-5 FEDL217 SKS5a 8533 7B 1.4%3 2.56% 0.042 0454 304 |
Theme East Midlands EXL 288 SE/S1a BAC/D, SEG1a BIC/D, SE/S1L. SES1C 18,574 Ta8.0 1.453 2.665 0.047 0.47% 304 0,432
Gainskercugh/BackinghamAZarringhamGlantworth East Midlands  ML4 SKIT8C.d, SKTIh ¢ 3K/38a, 0 SK/E9d 1,5 K/98a, SKA9C 17 B33 1.2030 1.453 2.685 .050 (.458 304 10475
‘West Everton East Midlands  PEDL12& SKiEY 24700 1.087.8 1.453 2.965 0.050 0.503 304 13,223
Everton'Springs Road East Midlands PEDL140 SKITEf, SKIT5a 34975 1.087.5 1.453 2565 0050 0503 304 18,721
Ranskil East Midlands PELLD1Z SK/ESa 8,181 4id.4 1.452 2.665 G.048 0.367 304 1485
Lound East Midlands PELL200 SK/58h. SKeash 28,168 4843 1.453 2.665 G.048 0.472 304 B.002
Hermswell East Midlznds  PEDLZ10 BK/ETT, BKBEN.I, SKISTa, SKMRELg 28867 3272 1.452 2.565 0.043 0467 304 4,049
Cold Harmworth East Midlands PEDLG SKIT8a, SK/E6c, 1.5KA8C, TF/Ba 33891 318.8 1.452 2.565% 0.045 0.457 304 4537
Armtharpe East Widlands PEDL1GD SE/&0a BELOW SMB 15,314 1.790.5 1.452 2.56% 0.045 0.503 304 13.221
Hemsworth East Midlands PEDLZ73 SEMelZE3IC 47 844 B91.7 1,465 2865 0.045 0.483 504 15,116
Willingharn by Stow East Midlznds  PEDL21E SKASe/SKEAL/SKETC 27442 T41.8 1.452 2.565 0.047 0.483 304 9,428
Rawmarsh East Midlands PEDL30S SKESLISKAS 35,321 2441 1.4%3 2.56% 0.045 0487 304 14274
Dunheolme East Midlands  ALS SKYTC SRISEd TRTa, TR G: 2,144 3854 1.452 2565 0.047 0430 304 331
Welton/Nettleham/Scampton MorthiStainton East Midlands PL179 (W) TF/7b, TFiBb, SKMETh SK/SEe 25,640 117.8 1.462 2.565 C.043 0467 304 1,280
East Glentwarth East Midlznds  PL1T9 (EG)  SkiSeb et 117.8 1.452 2.965 0.043 0.467 304 45
Bathamsall East Midlands  MLE SKETd 2,737 2138 1.452 2.56% 0.043 0481 304 260
Sauth Leverton East Midlands  ML7 SKITTC, SKITEe SK/ETa, SK/GE: 3,023 253.0 1.452 2565 0.047 0467 304 365
West Backingham East Midlands PL178 SKTEh BKI7ad 621 7518 1.462 2.565 £.050 0.502 304 155
Chorlkan Moeth West PEDL18S 5Ji45 24700 180.3 0.807 24555 0.050 0.573 304 2,108
Uptan Moeth West PEDL18S S.J/4E 24700 B72.0 0.807 24555 0.050 0.581 304 7,543
Four Craks /Daa Green MNerth Wast PELIL145 SJs8b. SJMisEe, SJisad 18262 814 0.807 2665 0.047 QB 304 6,069
Ellesmere Part Morth West FEDL154 SJi2v. 828 8)1aY 72272 3541 0.807 2655 0.049 0.429 504 9,462
Ince Marshes Moeth West PEDL1S0 5.1i47 23,082 734.0 0.807 24555 0.050 0.479 304 6,571
Parkside fIrlam Moeth West PEDL1S2 5.0/68. BME8e. BUTY 73,188 3534 0.807 24555 0.045 0.538 304 11,025
Burtorwood MNerth Wast EXL 273 SJ58a 11,556 350 0.807 2665 G.048 0.68d 304 2,050
Blacan Morth West FEDL147 LJf56a 21,583 TET.B 0.807 2655 0.055 0.556 504 8,348
Sandbach Moeth West PEDLZSS SJE4i5.185 49 400 805.5 0.807 24555 0.050 0.534 304 17,819
Crewa Moith e st FEDLZ52 SJTEISITS 43,400 1.083.2 0.8a7 2.55% 0.049 0875 304 24 B0
Arithmetic Summation 221,065

Notes:

1. At the request of IGas an estimate of gas in-place using BGS methodology was parformed.

These data accompany the report of DeGaolyer and MacXaughton and are subject to its specific conditions.



