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This Amended Proposal for Decision is amended to conform the description of location
of the well to a revised plat that was submitted after the plat offered into the record as evidence
in this case was submitted. The plats are substantially similar and contain only minor differences.

In a letter dated December 7, 2016, the Administrative Law Judge and the Technical
Examiner (“Examiners”) notified the parties of their proposal to take official notice of a revised
plat that was the most current plat on file at the Commission, as well as a revised Form W-1 and
W-1H both of which conform to the revised plat. In the letter, the Examiners also notified the
parties that the Examiners planned to issue this Amended Proposal for Decision and the proposed
order to conform to the revised plat. In the letter, the Examiners gave the parties until December
19, 2016 to object or otherwise respond to these proposals. No response or objection was
received. The Examiners hereby take official notice of the revised plat (referred to as Examiners
Ex. 1), the revised Form W-1 (referred to as Examiners Ex. 2), and the revised Form W-1H
(referred to as Examiners Ex. 3). The primary change is to conform the information contained in
the last paragraph in section “I. Background” below to the revised plat wherever that information
is located in the Amended Proposal for Decision.

L. Statement of the Case'

EOG Resources, Inc. (“EOG” or “Applicant”) filed an application (“Application”) with
the Railroad Commission (*Commission” or “RRC”) seeking a lease line spacing exception
permit under the provisions of 16 TEX. ADMIN. CoDE § 3.37 (“Statewide Rule 37” or “Rule 377).
Applicant seeks an exception to lengthen the horizontal drainhole of a well that has already been
drilled; Applicant requests to move the first take point 840 feet towards the heel of the wellbore.
This additional 840 feet of horizontal drainhole (“Additional Drainhole”) will be closer than the
330 feet minimum lease line distance limit in the field rules (“Field Rules™) for the Ginobili Unit
(“Unit™), Well No. 6H (“Well”), in the Eagleville (Eagle Ford-2) Field (“Field”), Karnes County,
Texas because the Additional Drainhole is closer than allowed by rule to a tract external and
immediately adjacent to the Unit. The Application is protested by BHP Billiton Pet (TXLA OP)
Co. (*Protestant” or “BHP™), who is the operator of the tract adjacent to the Unit and closest to
the proposed Additional Drainhole.

The Examiners respectfully submit this Amended Proposal for Decision (“PFD”) and
recommend the Commission approve the Application and grant the Rule 37 exception. There is
sufficient evidence that allowing the Additional Drainhole is necessary to prevent confiscation
and protect correlative rights.

IL. Background

Applicant filed the Application seeking a spacing exception permit under the provisions
of Statewide Rule 37. Applicant seeks an exception to the minimum lease line distance
requirement in the Field Rules because the Additional Drainhole as proposed will be closer than
allowed to a tract external to the Unit; the proposed Additional Drainhole would be less than 330

! The hearing teanscript in this case will be referred to as “Tr. at [pages:fines|”. Applicant’s exhibits will be referred to in the PFD
as “Applicant Ex. {exhibit no.]." Protestant’s exhibits will be referred 1o as “Protestant Ex [exhibit no.].”
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feet from Protestant’s adjacent external tract. The applicable minimum lease line spacing
distance is 330 feet pursuant to the Field Rules.

This case involves an amended permit application for a horizontally drilled well that
Applicant has already drilled in the Field located in the Hernandez, HRS A Survey, Abstract No.
4 in Karnes County, approximately 2.3 miles in a north direction from the town of Panna Maria,
Texas. The well was originally permitted with a horizontal drainhole length of approximately
5,800 feet and no Rule 37 exception was needed. In the amended permit application, Applicant
seeks to add 840 feet to the horizontal drainhole by moving the first take point 840 additional
feet toward the heel of the Well. The lease line of the Unit next to the area of this Additional
Drainhole is closer than the 330 minimum lease line distance in the Field Rules. The lease line
closest to the 840 feet of Additional Drainhole at issue in this case is northwest of the Additional
Drainhole and is defined by a creek. Hence, it is not a straight line. Protestant operates the tract
on the other side of this lease line. A copy of a drilling plat showing the Well affected by this
Rule 37 and a copy of a plat depicting just the area around the Additional Drainhole at issue is
attached as Appendix A.2

The Well is drilled to an approximate depth of 11,000. The surface location of the Well is
626 feet from the northeast line of the Unit boundary and 210 feet from the southeast line of the
Unit boundary; it is 2,213 feet from the northwest line of the Hernandez, HRS A Survey,
Abstract No. 4 line and 584 feet {rom the northeast line of the Hermandez, HRS A Survey,
Abstract No. 4 line. The terminus location is 30 feet from the northwest line of the Unit
boundary and 385 feet from the southwest line of the Unit boundary; it is 8,877 feet from the
northeast M. Lopez Survey, Abstract No. 181 line and 951 feet from the southeast M. Lopez
Survey, Abstract No. 181 line. The penetration point is 129 feet from the northeast line of the
Unit boundary and 503 feet from the southeast line of the Unit boundary.?

III. Jurisdiction and Notice

Rule 37 is authorized pursuant to sections 81.051 and 81.052 of the Texas Natural
Resources Code, which provide the Commission jurisdiction over all persons owning or engaged
in drilling or operating oil or gas wells in Texas and the authority to adopt all necessary rules for
governing and regulating persons and their operations under the jurisdiction of the Commission.*

Rule 37 contains provisions regarding notice of the application for a spacing exception
and notice of any hearing on an application.” Regarding notice of the application, Rule 37

requires:

When an exception to only the minimum lease line spacing requirement is

2 Appendix A is Examiners Ex. | and Applicant Lx. 3

) See Examiners Ex. |

1 TeX. NAT, REs, CODE §§ 81.051 and 81.052; see, ¢ g.. 29 Tex. Reg. 8271 (August 27, 2004).

* Even though Rule 37 spacing limits do not apply because there are special Field Rules comaining spacing limits, Rule 37
exceplion provisions apply whether the spacing limits are in Rule 37 or special field rules. Tex. R.R. Comm’n, Final Order
Amending the Field Rules for the Eagleville (Eagle Ford-2) Field, Dewit, Karnes, Lavaca, and Live Oak Counties, Texas, Qil
and Gas Docket No. 02-0297221, 2 (March 8, 2016). see afso Vol. 2 Ernesl E. Smith and Jacqueline Lang Weaver, Texas Law
of Oil and Gas § 9.4 {(LexisNexis Matthew Bender 2015).
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desired, Applicant shall file a list of the mailing addresses of all affected persons,
who, for tracts closer to the well than the greater of one-half of the prescribed
minimum between-well spacing distance or the minimum lease line spacing
distance, include:

()} the designated operator;
(i1)  all lessees of record for tracts that have no designated operator; and
(iii)  all owners of record of unleased mineral interests.®

Notice of the Application was provided as required.’

After notice of the Application was provided, the Commission received the protest by
Protestant, thereby necessitating a hearing on the Application. Rule 37 requires that notice of
hearing be given to the same persons who were provided notice of the Application.® The
Comm;ssion’s Hearings Division sent notice of the hearing to all persons required to be provided
notice.

1V.  Applicable Legal Authority

Statewide Rule 37 provides statewide well spacing limits for all fields that do not have
special field rules. In this case, the Field Rules set a minimum lease line distance of 330 feet.'
Rule 37 applies to applications for an exception to spacing limits whether the Rule 37 spacing
limits apply or there are spacing limits in the Field Rules.!

Rule 37 provides that the Commission may grant an exception to the Rule 37 as follows:

[T]he commission, in order to prevent waste or to prevent the confiscation of
property, may grant exceptions to permit drilling within shorter distances than
prescribed in this paragraph when the commission shall determine that such
exceptions are necessary either to prevent waste or to prevent the confiscation of

property.'?

Rule 37 further provides:

& 16 Tex, ADMIN, CODE § 3.37(a)(2)(A).

7 See Notice of Application issued by the Commission’s il and Gas Division on September 29, 2015,

¥ |16 TEX. ADMIN. CODE § 3.37(0)(3).

7 See Amended Notice of Hearing issued on January 29, 2016.

19 Tex. R.R. Comm’'n, Final Order Amending the Field Rules for the Eagleville (Eagle Ford-2) Field, Dewiti, Karnes, Lavaca,
and Live Oak Counties, Texas, Oil and Gas Docket No. 02-0297221 (March 8, 2016),

1 Tex. R.R. Comm’n, Final Order Amending the Field Rules for the Eagleville (Eagle Ford-2) Field Dewiti. Karnes, Lavaca.,
and Live Oalk Counties, Texas. Qil and Gas Docket No. 02-0297221, 2 (March 8, 2016), see afso Vol. 2 Emest E. Smith and
Jucqueline Lang Weaver, Texas Law of Oif and Gas § 9.4 (LexisNexis Matthew Bender 2015)

12 16 TEX. ADMIN, CoDE § 3.37(a)(1).
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At any such hearing, the burden shall be on the applicant to establish that an
exception to this section is necessary either to prevent waste or to prevent the
confiscation of property.'?

In sum, in order for Applicant to obtain an exception to the 330-foot minimum lease line
distance limit, Applicant has the burden to prove the exception is necessary to either prevent
wasle or prevent the confiscation of property.

V. Discussion of Evidence

Applicant provided the testimony of three witnesses and twenty-five exhibits. Protestant
provided the testimony of one witness and eighteen exhibits.

A. Summary of Applicant’s Evidence and Argument

Applicant maintains that the proposed Additional Drainhole is necessary to prevent legal
confiscation and to protect correlative rights. EOG provided evidence of substantial recoverable
hydrocarbons under the Unit and that approximately 42,000 barrels of hydrocarbons will be
unrecoverable if the proposed Additional Drainhole is not allowed.

Mr. Rick Johnston was the primary witness to testify for EOG. Mr. Johnston is a
consulting petroleum engineer and a registered engineer in the State of Texas. He obtained a
degree in chemical engineering from the University of Texas in 1978 and has been a practicing
engineer since then. He performed a study of the Unit in preparation of his testimony.'*

He described the Well and Unit. The Well is a horizontal well that has already been
drilled at a regular location (i.e. a location not requiring a spacing exception). In this case,
Applicant seeks to extend the lateral drainhole by moving the first take point closer to the heel.
The Well is the sixth well and most recently drilled well on the Unit. The surface location is
toward the south end of the Unit and is drilled from the south to the north in a northwest
dircction and parallel to the other five wells that have already been drilled.'> The well spacing
between the 6 wells on the Unit is roughly 225 lcet between each well. Mr. Johnston testified
that 225 feet is some of the closer well spacing that he has seen in this Field."® Of the six wells
that have been drilled on the Unit, two of the wells have been completed and are producing;
those are Well Nos. 1H and 2H. No portion of Well Nos. 3H, 4H, 5H, or 6H has yet been
completed.!’

After obtaining the initial permit, EOG submitted an amended permit application which
is pending and at issue in this case. In the amended application, EOG secks to change the
location of the first take point to extend the drainhole length. If the amended permit application

116 TEX. ADMIN, CoDE § 3.37(a)(3).
T at 10:21 to 12:10.

“Tr.at 12:13t0 13:7.

"*Tr. at 13:8 10 13:20.

"Tr.al 14:4 0 15:16
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were granted, it would allow EOG to add 840 feet of completable drainhole length down towards
the southern end of the well near the heel.'8

The minimum lease line spacing distance for the Well is 330 feet as defined by the Field
Rules.'® Near the proposed 840 feet of drainhole length at issue in this case, the boundary of the
Unit is defined by a meandering creek; as it meanders, it gets closer to the proposed Additional
Drainhole than 330 feet. The closest point is 103 feet from Protestant’s adjacent tract and most of
the Additional Drainhole length is less than 330 feet from Protestant’s tract.?? Protestant’s
adjacent tract is the Zaiontz A Unit; Well No. 5H on that unit is the closest well and is 667 feet
from the proposed Additional Drainhole.?!

The Field Rules have a minimum lease line spacing distance of 330 feet with 80 acre
density per well with optional 40 acre density. The correlative interval spans from 10,294 to
10,580, which is the same interval utilized for this Well and Mr. Johnston's study is limited to
this interval.? The Field Rules were approved most recently via amendment on March 8, 2016.7
It is EOG's plan to drill 19 wells on the Unit approximately 225 to 250 feet apart. EOG maintains
that because the Field Rules have a stacked lateral rule, EOG will be able to drill the planned
wells without need of a Statewide Rule 38 density exception.?! Since this case is to address an
application for a Rule 37 exception only, the Examiners do not opine one way or another about
whether density exceptions are necessary for EOG’s planned development of the Unit.

He also testified that the Field is one of the fields proposed for unconventional fracture
treatment designation and it requires fracture stimulation of the rock to economically produce.?

1. EOG presented volumetric calculations to show the amount of total
recoverable reserves in the Unit within the Field’s correlative interval.

Mr. Johnston first presented volumetric calculations he performed to estimate the
recoverable hydrocarbons under the Unit. Mr. Johnston provided a cross section comprised of
three wells in the area around the Unit. One is the Milton No. 1, which is the well that defines the
correlative field interval. The second is a BHP well, the Banduch A1H well (the “BHP Well”),
and the information regarding the well log was obtained from BHP. The third well is an EOG
well, the Leonard AC No. 101 well (the “EOG Well”). These wells are some of the closest
wellbores that penetrate the entire Eagle Ford so they contain both the lower and upper Eagle
Ford formation and the entire correlative interval ?®

In order to determine appropriate input variables for his volumetric calculation, Mr.
Johnston performed an open-hole log analysis. He took a petrophysical analysis of the BHP

'8 fdl.; Applicant Ex. 2,
19 See Applicant Exs, 5 and 6; Tex. R.R. Comm'n, Final Order Amending the Field Rules for the Eagleville (Eagle Ford-2)

Field Dewitt, Karnes, Lavaca. and Live Oak Counties, Texas, Qil and Gas Docket No. 02-0297221 (March 8, 2016)

2 r. at 15:18 to 16:12; Applicant Ex. 3.

2Ty, at 16:13 to 17:1; Applicant Ex. 3.

277, at 19:8 to 20:5; Applicant Ex. 5

23Ty, at 20:6 to 20:21; Applicant Ex. 6.

M Tr, at 20:22 10 21:23; Applicant Ex, 6.

3 T, at 406 to 41:19; Applicant Ex. 18.

2 Tr, at 21:24 to 23:16; Applicant Ex. 7.
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Well,2? showing the net feet of pay, the effective porosity and the water saturation. BHP
evaluated the upper and lower Eagle Ford separately. He also used a similar analysis provided by
EOG.2 He calculated weighted averages for the entire correlative interval of the Field based on
feet of pay in order to arrive at values for porosity and water saturation. The average total height
of pay is 185.8 feet according to EOG’s data and 182.3 feet according to BHP's data. The
average porosity is 9.4 percent utilizing EOG’s data and 9.4 percent utilizing BHP’s data. The
average water saturation using EOG’s analysis is 24.3 percent and 29.4 percent utilizing BHP’s
data.??

Mr. Johnston used an isopach map to determine his estimated reservoir volume; he used
the acres within each one of the contours of the map to calculate the number of acre feet within
the Field correlative interval of the Unit.’® He used three different methods to calculate the
number of acre feet, all of which provided similar results. The three methods he used are the
trapezoid, vertical slice, and the frustum/pyramid method. The result from the trapezoid method
and the vertical slice are identical, and the frustum/pyramid method result is slightly less total
acre feet. The range of total acre feet of the upper and lower Eagle Ford for the Unit is between
116,928%! to 117,25132 acre feet. He took the total acre feet of pay and divided it by the total
number of acres in the Unit—631.15 acres—to calculate an average thickness of pay to be
between 185.26 to 185.77 feet per acre.>? Mr, Johnston discussed a calculation he did utilizing an
isopach map provided by BHP and the trapezoid method resulting in a total of 116,660 acre feet
of pay and an average thickness of 184.84 feet per acre. Mr. Johnslon testified that his multiple
calculations demonstrate that all the calculations lend comparable results.*! To show that these
methods are generally accepted in the industry, he provided excerpts from accepted industry
literature showing equations that are utilized to calculate reservoir volumetrics. The excerpts
reflect similar equations and concepts that he used in his calculations.*

Mr. Johnston testified about how he used the information gathered to perform volumetric
calculations and estimate volume of recoverable oil from the Unit. He used a weighted average
porosity of 9.4 percent and a water saturation of 24.3 percent.*® He used an oil formation volume
factor of 1.51.%7 He used 631.15 acres as the number of acres in the Unit and an average
thickness from the trapezoid method of 185.77 feet and a recovery factor of 20 percent. He
concludes that there is 8.5 million barrels of recoverable oil in the Unit; this calculation includes
the estimated recoverable oil from both the upper and lower Eagle Ford formation. He calculated

T RRC APE No, 42-255-33261.

¥ RRC APl No, 42-255-34702,

2 Tr. at 25:17 to 27:6; Applicant Ex. 9

°Tr. at 23:18 10 24:11; Applicant Ex. 8

M Mr, Johnston's result from using the frustum/pyramid method,

2 Mr. Johnston's resufl from using the trapezoid method and vertical slice method.

3 Te. at 27:7 to 29:19; Applicant Ex. 10

' Tr. a1 29:20 to 31:8: Applicant Ex. 11

¥ Tr at 31:9 to 31:25: Applicant Ex. 12

¥ See Applicant Ex. 9.

7 Mr, Johnston use an oil formation volume factor that he obtained from a pressure-volume-iemperature analysis for the Alton
Unit No. 1-H located in Karnes County. The oil formation velume factor with a bottom hole pressure up in the range of about
8.500 to 8.800 pounds was 1.51, and this is where he came up with the oil formation volume factor that he used in his
caleulations. Tr. at 34:25 10 35.16, Applicant Ex. 15.
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the amount utilizing both EOG’s isopach map and BHP’s isopach map, and the result is the
same—8.5 million barrels.3

Mr. Johnston also performed a volumetric calculation to estimate the recoverable oil in
the Unit for just the lower Eagle Ford formation of the Field. The lower Eagle Ford has more
favorable porosity and less water saturation. EOG’s planned production is to only drill in the
lower Eagle Ford. He used a porosity of 10.3 percent and a water saturation of 19.0 percent. He
used a thickness of 111 feet.’® These parameters result in 6 million barrels of recoverable oil for
the Unit from the lower Eagle Ford formation. He used the same recovery factor of 0.2 or 20
percent.*?

Mr. Johnston looked at Statewide Rule 38 exception data on the Commission website for
the Field in Kames County. The recovery factors utilized range from 20 to 30 percent, mostly 20
and 25 percent. Mr. Johnston chose a 20 percent recovery factor for his calculations to be
conservative because it is on the low end of what other operators are using based on the data he

reviewed. !

2. EOG presented calculations of what EOG anticipates producing from the
Unit based on EOG’s development plan for the Unit and productivity
data of wells in the area.

In addition to performing volumetric calculations, Mr. Johnston calculated an estimated
ultimate recovery (“EUR”) of what EOG will produce from the Unit based on EOG’s planned
development of the Unit and well production data from wells in the area. First, Mr. Johnsion
gathered production and completion data on all the wells in the Field within a five-mile radius of
the Well. Then, he performed a decline curve analysis for each of the oil leases.*> With that
information, he created a scatter graph (plotting ultimate recovery on the Y axis versus drainhole
length on the X axis) to evaluate the relationship between drainhole length and ultimate recovery
for those wells. Using his scatter graph, he did a linear least squares regression of this data to
estimate that the average well within this five-mile area is going to recover 48.9 barrels of oil per
foot of completed drainhole length.

In addition to estimating the amount of recovery of oil per foot of drainhole by doing a
least square regression, he calculated an estimated recovery based on simple average
calculations. He also calculated the sum of all the EURs divided by the sum of all of the
drainhole lengths which results in an average of 50.2 barrels of oil per foot of drainhole.”® He
also did the same average calculation based on only those wells that offset or are adjacent to the
Unit. Adding the EURs for all those wells divided by the sum of all the drainhole lengths, the
result is an average recovery of 40.1 barrels of oil per foot.*?

3Ty a1 32:2 10 33:135; Applicant Ex. 13.

¥id

40°Tr at 33:16 to 34:24; Applicant Ex. 14

Ty, at 35:17 to 37:12; Applicant Ex. 16

42 Tr, at 38:18 to 40:5; Applicant Ex. 17.

43 T7. at 41:20 to 43:13; Applicant Ex. 19.

HTr at43:17 to 44:17; Applicant Ex 20R: sce also Tr. a1 66:8 10 69:14
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Mr. Johnston performed a calculation of the expected performance of the 19 planned
wells for the Unit based on his EUR calculations; all of the 19 planned wells for the Unit are
going to be drilled in the lower Eagle Ford formation only. First, he used a drainhole recovery of
48.9 barrels per foot based on his least square regression analysis. The resulting total EUR for
the Unit is 4,750,900 barrels. To provide alternative calculations, he also calculated the expected
recovery amount using 40.1 barrels per foot; the resulting total EUR is 4,023,300 barrels. He also
calculated the EUR for the Unit using 50.2 barrels per foot; this results in a EUR of 4,858,400
barrels. He then compared the estimate of the recoverable oil utilizing his volumetric
calculation—which included both the upper and lower Eagle Ford—of 8.5 million to the
estimated EUR (from his least square regression analysis) of 4.8 million and concluded that
because his estimate of the oil that will be recovered by the 19 planned wells on the Unit is
approximately 3.5 million barrels less than the volumetric calculation estimate, this equates to a
shortfall in the mineral interest owners fair share of oil on the Unit. Mr. Johnston then opined
that the exception to Rule 37 is necessary to give EOG a larger portion of this fair share. Mr.
Johnston opined that the volumetric estimate represents the lessee’s and mineral interest owner’s
fair share of the hydrocarbons in the Unit.*?

Using an estimated 50 barrels of recoverable oil per drainhole foot, Mr. Johnston
calculated that, if the proposed 840 foot Additional Drainhole is allowed, the estimated
incremental oil expected to be recovered will be approximately 42,000 barrels of 0il.*¢

Mr. Johnston provided a production decline curve for the two producing wells on the
Unit. He did this in anticipation of testimony by BHP’s witness, Keith Masters, about the
estimated recovery of the producing wells on the Unit. Mr. Johnston opines that a lower
hyperbolic exponent is appropriate while Mr. Master opines that a higher hyperbolic exponent is
appropriate. Mr. Johnston states that his estimate of barrels per foot is based on two studies-—the
five-mile radius study involving 410 wells and his analysis of adjacent wells involving about 20
wells—while Mr. Masters' estimates are based on only the two wells on the Unit that are early in
their production.*’

Mr. Johnston concludes that currently recoverable oil in place in the Field of the Unit is
roughly the 8.5 million barrels of oil (using his volumetric calculation) minus the 400,000 that
has been produced already from the first two wells on the Unit, for a total of 8.1 million barrels.
He estimates ultimate recovery from the total 19 wells that EOG plans to drill on this Unit is 4.8
million barrels (based on his EUR calculations). Mr. Johnston claims that the 8.5 million from
the volumetric calculation represents the fair share of recoverable hydrocarbons for the Unit. e
further asserts because his EUR calculations show a recovery of only 4.8 million barrels from the
Unit, EOG faces a shortfall of approximately 3.5 million barrels of its fair share that EOG will
not recover. Mr. Johnston opines that this Rule 37 should be approved to allow EOG to recover
more of its fair share.**

Tr at 44:18 10 47:6: Applicant Exs. 21 and 22R; see also Tr, at 66:8 to 69:14.
4 Tr, a1 478 10 47:21; Applicant Ex. 23.

T al 50:16 to 53:20.

8T at 53:22 10 54:25.
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Mr. Ryan Rogers also testified. He is a petroleum engineer at EOG Resources. He has a
bachelor's in science and petroleum engineering from Louisiana State University.*? All of EOG's
wells on the Unit are drilled into the lower Eagle Ford portion of the Field. EOG has drilled
upper Eagle Ford wells within the five-mile radius. In general, EOG has seen a 50-percent
degradation in performance between the upper and lower Eagle Ford wells. Therefore, EOG is
not currently drilling any more upper Eagle Ford wells because they are uneconomic at this time.
Even when oil prices were at $80 per barrel they were not economical for EOG to drill. EOG has
no plans to drill in the upper Eagle Ford.*® He also testified that EOG uses a 20% recovery factor
in Rule 38 exception requests and has done so for internal economic discussions of the wells on

the Unit.*!
B. Summary of Protestant’s Evidence and Argument

BHP requests that the Rule 37 exception not be granted because the proposed Additional
Drainhole encroaches BHP's offsetting leasehold. BHP raises three primary reasons that it
believes the exception should be denied: (1) the application is premature because the Unit is
underdeveloped and any estimates of recovery are too speculative now; (2) EOG’s calculations
are based on faulty assumptions; and (3) EOG can recover its fair share without needing a Rule

37 exception.

Protestant’s witness was Mr. Keith Brian Masters. He received a bachelor of science in
petroleum engineering from the University of Texas in 1980 and a masters in petroleum
engineering from Tulane. He also has an MBA in finance from St. Edward's University. Since
approximately 1980, he has been employed as a petroleum engineer.”?

Mr. Masters testified that BHP has three major concerns. Mr. Masters testified that his
primary concern is that the Application is premature. He testified that Mr. Johnston’s projections
have inherent assumptions and that if the Unit were fully developed first before the Rule 37
exception was requested, there would be more reliable data about the productivity of the Unit.
Secondly, he believes the methodology used by Mr. Johnston is inappropriate for a Rule 37 case
and Mr. Johnston uses faulty assumptions. Third, he believes that if more reasonable
assumptions are used, the revised calculations will show that EOG will get its fair share from the
Unit without the need of a Rule 37 exception.’® He testified about each concem in detail.

1. BHP claims EOG’s Rule 37 exception request is premature.

Regarding Mr. Master’s claim that the Rule 37 application is premature, he testified that
the Unit is too underdeveloped to evaluate what the fair share will be using Mr. Johnston’s
methodology. He testified that only two of the planned 19 wells on the Unit have been completed
and questioned if and when any others will be drilled or completed. He said that this
underdevelopment creates a problem in evaluating what is going to be produced from the Unit

9Tr at 178:1vo0 178:20
T a1 178:21 10 180:11.
VT ar 183:12 10 183.22
= Tr. ot 82:7 10 84:21,

3 Tr. at 85:2 10 86:8.
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and whether EQOG will ultimately produce its fair share. He testified that the type of analysis that
was presented by Mr. Johnston contains key assumptions and reasonable changes in the
assumptions can cause the results of the analysis to vary drastically. The two primary
assumptions he points to are the recovery factor in the volumetric calculations and the decline
curve interpretation of various wells in the area. He opines that the fact that only two out of 19
wells have been completed has a significant impact on the margin of error of the projections
made by Mr. Johnson.>* He states:

If, on the other hand, we have 19 wells drilled and had enough production history
to reliably interpret and project the ultimate recovery from the wells in the unit,
that would be one thing but we are completely on the other end of the spectrum in
that regard.>

He concludes that the margin of error is so substantial rendering Mr. Johnston’s calculations
unreliably speculative.

2. BHP claims EOG’s Rule 37 exception request contains faulty assumptions.

Mr. Masters claims that Mr. Johnston made three primary faulty assumptions, which are:
(1) Mr. Johnston relies on a volumetric calculation of the combined upper and lower Eagle Ford
instead of treating them separately, (2) he is using a recovery factor of 20 percent in his
volumetric calculations which is too high, and (3) his EUR estimates of future production of the
Unit are too conservative.>

He testified that there are two distinct subdivisions of the Eagle Ford in the area that are
well recognized and each has distinctly different petrophysical properties. All of the wells that
have been drilled in the immediate area including all the wells on the Unit have been drilled into
the lower Eagle Ford. He testified that it is difficult to effectively stimulate the entire Eagle Ford
interval across the upper and the lower Eagle Ford, so if you have a well in the lower Eagle Ford,
it is going to produce from the lower Eagie Ford and vice versa. He testified that it is
inappropriate to compare the volumetric recoverable oil in place in the Unit, based on recovery
from the entire Eagle Ford reservoir, to projected recovery from wells drilled into only the lower
Eagle Ford. He said a comparison of these two calculations is analogous to comparing “apples
and oranges.” He provides this as a reason for EOG’s alleged 3.5-million-barrel shortfall that Mr.
Johnston discussed.’’

He provided a type log that he testified shows the delineation between the upper Eagle
Ford and the lower Eagle Ford. He also testified that there are limits on the height of the
fractures that are used and it is unlikely that a well is going to stimulate, effectively, both the
upper and lower Eagle Ford. There is a difference in formation between the lower and upper
Eagle Ford and they tend to act independently.®® He provided photographs of cores that were

“Tr at 881 to 898
*Tr. at 89-4 to 89:8.
*Tr. at 94:22 10 95: 11,
TTr. al 92.9to 93:11,
B Te. al 95:12 10 98 4.



Rule 37 Case No. 0298285
Proposal for Decision
Page 13 of 24

taken of a well in the area that shows some of the basic differences between upper and lower
Eagle Ford. The deepest core photographs are in the lower Eagle Ford and they are very dark in
color reflecting substantial organic matter. The photographs of core become lighter as the
photographs move up the core, becoming a much lighter grayish color in the upper Eagle Ford,
demonstrating that there are distinct different characteristics between the upper and the lower
Eagle Ford.*® He also provided excerpts of a transcript with testimony by an EOG expert in
which the EOG expert also agrees that there is a subdivision of the lower Eagle Ford versus the
upper Eagle Ford and that the lower Eagle Ford is more rich with organic matter than the

upper.%®

He provided a technical paper on Eagle Ford well spacing from Pioneer Natural
Resources presented at the Unconventional Resources Technology Conferences held in July
2015 in San Antonio, Texas. The Unconventional Resources Technology Conference was
sponsored by the Society of Petroleum Engineers, American Association of Petroleum
Geologists, and the Society of Exploration Geophysicists. It is a case study of wells in Karnes
County to assess drainage of wells in order to determine spacing. The opinion expressed is that a
typical fracture half-length is 350 feet in the direction perpendicular to the wellbore, and that the
fracture height is 120 feet, typically. He provided this to demonstrate that when a well is drilled
into the lower Eagle Ford, it is going to produce from the lower Eagle Ford and when a well is
drilled into the upper Eagle Ford, it is going to produce from the upper.®’

He also disagrees with the recovery factor of 20 percent that Mr. Johnston used in his
volumetric calculations; in his opinion 20 percent is 1oo high. He states that 20 percent is a
reasonable number for a solution gas drive conventional reservoir, which this is not. He believes
consideration needs to be made for the fact that the reservoir is unconventional in that every
cubic inch of this reservoir is not effectively fracture stimulated and therefore does not contribute
to production, so he thinks it is very unreasonable to expect a 20 percent recovery of the entire
bulk reservoir volume as opposed to that part of the reservoir that is stimulated.®? He said he did
not know why operators have used recovery factors of 20 percent or higher in Statewide Rule 38
exception requests, but stressed the importance of perspective. He believes that because the Rule
38 cases were not protested, there was insufficient scrutiny to heavily rely on those as
representative.8? However, the Examiners note it is also plausible that there were no protests
because no one believed a recovery factor of 20 percent to be inappropriate.

He provided revised volumetric calculations of recoverable oil for the Unit. He provided
one including just the lower Eagle Ford. To accomplish this, he took the log properties from the
EOG analysis of the lower Eagle Ford® and used those parameters for the calculation of
porosity, water saturation and thickness. He also changed the recovery factor from 20 to 15
percent. He thinks only the lower Eagle Ford should be included at 101 feet of thickness. Using
these parameters, he arrives at a recoverable oil calculation of 4,377,540 million barrels. In a
second calculation, he considers the entire Eagle Ford with the lower recovery factor of 15

“Tr, ut 98:5 10 99:19
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percent to analyze the impact of a lower recovery factor alone. Under that scenario, he estimates
6.4 million barrels of recoverable oil from the Unit.%®

He testified that the study of five hundred wells to arrive at a correlation between
drainhole length and recoverable oil does not take into consideration relevant factors. He notes
the broad range on Mr. Johnston’s scatter plot indicates a weak correlation between drainhole
length and recoverable oil. He states that Mr. Johnston has not considered the way the wells were
stimulated, the way they were staged, the way they were spaced or other factors that could affect
the EUR from these wells. Mr. Masters also states that there is not sufficient data supporting the
calculations and the projections are not reliable.®

3. BHP claims EOG’s Rule 37 exception request is not necessary for EOG to
recover its fair share of recoverable hydrocarbons from the Unit.

Mr. Masters discussed his opinion that EOG’s projections of ultimate recovery are too
conservative. He estimated the recovery of the two producing wells on the Unit that he believes
are the most relevant wells to evaluate since they are on the Unit and in close proximity to the
Well. He provided decline curves constructed from daily production data. According to his
projections, Well Nos. 1 and 2 on the Unit will have a combined EUR of approximately 1.1
million barrels. He applied a hyperbolic exponent of 1.0 in his analysis. That is a number that he
believes to be within the acceptable range that industry practitioners typically use for the Eagle
Ford. He surmises that Mr. Johnston used a hyperbolic exponent of approximately .4 to .5, which
Mr. Masters believes is too low for an Eagle Ford well. Mr. Masters has evaluated thousands of
Eagle Ford wells and believes the industry is utilizing a range of hyperbolic exponents of .9 to
1.2. He claims Mr. Johnston is out of that range, leading to questionable conservative reserve
estimates.” He believes Mr. Johnston applied hyperbolic exponents in his EUR calculations that
arc unrealistically low and the application of a more appropriate hyperbolic exponent leads to a
projection of a higher ultimate recovery.®

He provided an alternative case for projecting an EUR for the Unit. He utilized Mr.
Johnston’s projected EUR of 708,000 barrels for the Unit's Well Nos. 1H and 2H and divided
that amount by the drainhole length of the two wells to arrive at an estimate of 71.1 barrels per
foot of drainhole length. Applying that metric to the planned 19 wells for the Unit results in a
EUR for the Unit of 6.6 million barrels of 0il.*? He then opines that since EOG would be getting
6.6 million barrels of oil from the Unit under this theory, EOG is getting its fair share and no
Rule 37 exception is warranted. He did acknowledge that this is one, of other, possible scenarios
of the EUR for the Unit.”

& Tr at 116:6 to 122:25; Proteslant Exs. 10 and 1.
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He noted that the Field Rules allow stacked laterals and opined that if EOG were to drill
additional stacked lateral wells to recover reserves in the upper Eagle Ford, that could be a
method for EOG to obtain more of its fair share of reserves. "'

He summarized that the Unit does have the potential for substantial production and there
is a range of reasonableness of some of the assumptions in estimating future production. He
opined in this case that within that range of reasonableness, one can just as likely conclude that
EOG will recover its fair share as that it will not. For that reason, he believes the application is
premature and should be denied.” In contrast to the larger amounts of estimated production of
the Unit, he claims that the 42,000 potentially unrecoverable amount if the proposed Additional
Drainhole is not allowed is “a drop in the bucket.””

4. BHP discusses the potential for the Well to drain BHP’s adjacent tract.

Mr. Masters discussed the possibility of the Well’s drainage of BHP’s adjacent tract. He
used the lease line spacing limit of 330 feet in the Field Rules as the estimated drainage range for
the Well. He reasoned that if the drainage range were less, operators in the Field—such as
EOG—would request a shorter limit to prevent waste; in his opinion, the fact that 330 feet was
established as the minimum limit suggests that 330 feet is the drainage range for the Well. In his
opinion, the proper lease line spacing for field rules should be a distance that is shorter than the
actual drainage capability of a well; he thinks it is appropriate that there be partial interference
between wells that are drilled on opposite lease lines to ensure no waste along the lease line.™
Using a 330 foot hypothetical drainage vector, he estimates 3.13 acres of drainage would occur
from BHP’s adjacent tract closest to the proposed Well drainhole extension.” He also claims that
because the well on the Unit closest to the Well—Well No. 5H—is approximately 225 feet from
and parallel to the Well, Well No. SH will drain some of the area that would be drained by the
proposed Additional Drainhole if you assume that the 330 feet spacing limit in the Field Rules
represents the drainage area of Well No. SH.”® When pressed on whether Mr. Masters or BHP
has an opinion as to whether BHP would be adversely affected by the proposed exception, Mr.
Masters answered questions as follows:

Q. Do you have an opinion, Mr. Masters, that BHP will be adversely affected
by this approval?

A. They believe they will. They've told me that.

Q. Is it your opinion that they are going to be adversely affected?

Ty at 109:20 w0 112:9.
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A. [ think it's likely there will be some drainage from the BHP acreage. I will
say that. As far as quantifying it specifically, we've been hard pressed to
say there would be no impact.”

VL.  Examiners’ Analysis and Recommendation

The Examiners recommend granting EOG’s application for an exception to the lease line
minimum spacing limit such that the Additional Drainhole is allowed as proposed.

Rule 37 authorizes exceptions to prevent waste or prevent confiscation.” In evaluating a
Rule 37 case, it is worthwhile to consider that both the rule and much of the case law interpreting
the rule contemplate only vertical wells; the rules were not written with horizontal wells in
mind.” Given that the entire length of the horizontal drainhole must comply with Rule 37
spacing limitations,®® new and challenging spacing issues have developed with the rise in
horizontal drilling.?! This case provides an example of some of the challenges in applying
spacing limitations to horizontal wells. While there is extensive case law regarding vertical
wells, there is limited case law discussing Rule 37 exceptions for horizontal wells, as the
majority of the developed case law in this area predates 1965.% The Examiners’ analysis is
provided in this context.

A. There is sufficient evidence that the Well is necessary to prevent confiscation.

Applicant claims the Well is necessary to prevent confiscation. The Examiners conclude
that the evidence demonstrates that Applicant has met the burden of proof nccessary to prove
that the Well is necessary to prevent confiscation.

In a confiscation analysis, Applicant must show (1) absent an exception, Applicant will
not have an opportunity to recover its fair share of minerals under its tracts from a regular
location and (2) the proposed location is reasonable.®® While confiscation principally refers to
drainage, that is not the exclusive method of confiscation.* There are several prior proposals for
decision considering a situation in which there is a horizontal well proposed requiring a Rule 37
exception, and concluding—assuming the other elements of confiscation are met—a Rule 37
exception is necessary lo prevent confiscation.® As stated by the Texas Supreme Court:

T Te at 174:1810 175:1,

16 Tex. Admin, Code § 3.37(a)(1)

™ See Vol. 2 Emest E. Smith and Jacqueline Lang Weaver, Texas Law of Oif and Gas § 9.9 (LexisNexis Matthew Bender 20135).

¥ 16 Tex. Admin, Code § 3 86(a)(3) and (b); see also Vol. 2 Emest E. Smith and Jacqueline Lang Weaver. Texas Law of Oif and
Gas § 9.9 (LexisNexis Matthew Bender 2013).

8 See Vol. 2 Emest E. Smith and Jacqueline Lang Weaver, Texas Law of Oil and Gas § 9.9 (LexisNexis Matthew Bender 20135).

B See gencrally Vol. 2 Ernest E. Smith and Jacqueline Lang Weaver, Texas Law of Ol and Gas §§ 9.4-9.6 and 9.9 (LexisNexis
Matthew Bender 2015)

B Gulf Land Co. v. Atlantic Refining Co., 131 S.W.2d 73, B0 and 85 (Tex. 1939); see also Tex. R.R. Comm’n, Discussions of
Law, Practice and Pracedure 32-34 (April 1991). see also Vol. 2 Emest E. Smith and Jacqueline Lang Weaver, Texas Law of
Oil and Gas §§9.6 (LexisNexis Matthew Bender 20135).

¥ See Gulf Land Co. v. Atlantic Refining Co., 131 S.W .2d 73, 80 (Tex. 1939).

¥ See, e g. Amended Proposal for Decision, Rule 37 Case Nos. 0291317, 0292233 and 0292241, Applications of Chesapeake
Operating, Inc. for an Exception to Statewide Rule 37 for its TCCD South Unit, Well Nos. 4H, 5H and 6H, Newark. East
(Barnetl Shale) Field, Tarrant County, Texas (April 7. 2016): Proposal for Decision, Rule 37 Case No. 0291096, Application
of Chesapeake Operating, Inc. for Rule 37 Exception. Pegasus Lease. Well No. 5H, Newark, East (Barnctt Shale} Field,
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The term ‘confiscation’ is a word capable of being used in many senses. . . . Itis
impossible to give a general definition which can be applied in all instances. . . .
As used in Rule 37 and the Rule of May 29th, the term ‘confiscation’ evidently
has reference to depriving the owner or lessee of a fair chance to recover the oil
and gas in or under his land, or their equivalents in kin[d]. It is evident that the
word refers principally to drainage. . . . It is the law that every owner or lessee of
land is entitled to a fair chance to recover the oil and gas in or under his land, or
their equivalents in kind. Any denial of such fair chance would be ‘confiscation’
within the meaning of Rule 37.%

Applicant provided evidence of estimated total recoverable reserves for the Unit. While
EOG and BHP dispute how much recoverable reserves exist, neither disputes the existence of
millions of barrels of recoverable reserves for the Unit. There is also no dispute that recoverable
reserves do exist where the Additional Drainhole is to be placed. EOG and BHP provided
evidence that there is an expected recovery of approximately between 40.1-70.1 barrels of oil per
foot of drainhole. Using SO barrels per foot, EOG estimates 42,000 barrels of oil recoverable if
the 840 foot Additional Drainhole is allowed.

The parties do dispute how much oil will go unrecovered if the Additional Drainhole is
not allowed. BHP claims that because the Field Rules spacing limit is 330 feet, 330 feet should
be used in this case as the drainage length of the wells in this Unit. BHP’s logic is that if the
drainage range is less than 330 feet, then a shorter spacing limit would have been adopted. Using
a drainage range of 330 feet, BHP claims that EOG’s well closest to the Well, Well No. 5H, will
drain some of the same area since Well No. 5H is only about 225 feet from the Well. BHP’s
witness acknowledged he had no evidence of the drainage range and has not studied it} EOG
maintains that it has been drilling wells 225 feet apart in the Unit and if the drainage range were
330 feet, it would have placed the wells 660 feet apart. Using the same estimated 330 feet
drainage range from the Field Rules, BHP argues that the Additional Drainhole will drain the
reserves under 3.13 acres of BHP’s adjacent tract. BHP did not provide any evidence of any BHP
planned development of BHP's tract nor did BHP provide any evidence that its existing wells
can recover the hydrocarbons that would be recovered by the Additional Drainhole.

While the exact drainage range is unknown, the Examiners find the fact that EOG has
actually drilled six wells 225 feet apart compelling evidence of drainage activity in the area other
than strict reliance on the Field Rules’ spacing limit. Additionally, BHP could not establish
significant drainage or harm by the proposed Additional Drainhole. At best, BHP claimed that it
was “hard pressed” to say there would be no negative impact to BHP. BHP’s witness also
testified that in his opinion, it is preferable to have partial interference between wells drilled on
opposite lease lines to ensure no waste. There was no evidence of any planned drilling near the
Well on BHP’s tract and the nearest well is 667 feet away. In sum, there was minimal evidence

Johnson County, Texas (May 22, 2015); Proposal for Decision, Rule 37 Case No. 0290915, Application of Chesapeake
Operating, Inc. for Rule 37 Exception for its Englermann Lease, Well No. 3H, Newark, East (Barnett Shale) Field, Tarrant
County, Texas (April 14, 20135).

8 Gulf Land Co. v. Atlantic Refining Co., 131 S.W.2d 73, B0 (Tex. 1939); see alse R R Comm 'nof Tex v Williams, 356 5.W.2d
131, 136 (Tex. 1961); R.R. Comm'n of Tex v Gulf Production Co., 132 $.W.2d 254, 255 (Tex. 1939).

87 See, e.g., Tr. at 172:9 to 173:1.
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potential of drainage to Protestant’s tract, and even considering that the drainage range could be
330 feet, that does not change the Examiners’ ultimate recommendation in this case.

The parties dispute the amount of the difference in EOG’s volumetric calculation of
recoverable oil in the Unit and the Unit EUR based on EOG’s study of well productivity in the
area. EOG bases its claim of what its fair share is on the volumetric matrix estimation, and
claims that it will only recover the amount estimated based on the well study and EOG’s planned
development. EOG claims that because the volumetric estimation is more than EOG’s estimate
based on EOG’s planned development, EOG is deprived of its fair share by the difference
between the two estimates, which is approximately 3.5 million barrels of oil.

BHP claims that EOG’s assumptions and extrapolations are unreliable. BHP disputes
both the volumetric matrix estimate and the estimate based on the planned development and well
productivity in the area; BHP claims EOG’s volumetric matrix estimation is too high and the
amount based on planned activity and well productivity in the area is too low, thus narrowing the
difference between the two numbers resulting in a lower amount. BHP argues that the recovery
rate of 20% in EOG’s volumetric matrix estimation is too optimistic and that 15% is reasonable.
Also regarding the volumetric matrix estimate, BHP claims that EOG should not include the
upper Eagle Ford pay in the analysis because EOG does not actually plan to produce from there;
BHP asserts that failure to produce in the upper Eagle Ford is the real cause of EOG’s purported
3.5 million barrel shortfall.

Regarding EOG’s study of nearby wells, BHP performs a similar study of the two
producing wells on the Unit. BHP argues that the hyperbolic curve EOG uses in estimating well
productivity is not optimistic enough. Thus, BHP’s estimate of total productivity based on
EQG’s planned development is higher. BHP also asserts that the actual expected recovery is 6.6
million barrels of oil which means that EOG will obtain its fair share without needing the
Additional Drainhole.

It is unclear to the Examiners that a comparison of a volumetric estimate of Unit
recoverable hydrocarbons to an EUR estimate based on well production in the area in
conjunction with EOG’s planned well development is pertinent in this case. All estimates
establish substantial recoverable reserves under the Unit. EOG and the mineral interest owners of
the Unit have a right to recover the fair share of reserves under the Unit, including the area under
around the proposed Additional Drainhole. The pertinent calculations provided by the parties are
provided in the tables below:

Volumetric calculations (expressed in million barrels of oil)

Volumeiric — upper and lower | Volumetrie — lower Eagle

Eagle Ford within the Unit Ford only within the Unit
EOG-using EOG Isopach 8.58
Map '
EO0G-using BHP Isopach

8.53

Map
EOG {see rows above) 6.01
BHP 6.44 4.38
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EURs (expressed in million barrels of oil)

EUR of planned 19 EUR fer two producing
wells on Unit wells in unit

EOG-scatter graph analysis/5-mile 475

study (48.9 bbls/ft) :

EOG- using simple average from 4.02

adjacent well data (40.1 bbls/ft) T

EOG- using simple average/S-mile 485

study (5.2 bbls/it) ’

EOG (see rows above) 0.71

BHP 6.6 1.1

Lateral recovery per foot of drainhole and
total amount recoverable from Additional Prainhole
Estimate lateral LS
hydrocarbons from
recovery (bbls/ft of L .
drainhole) Additional Drainhole
(total barrels of oil)}

EOG-scatter graph analysis/5-mile study 48.9

EOQG- using simple average [rom adjacent well data 40.1

EOG- using simple average/S-mile study 5.2

BHP 71

EOG-using 50 bbis/ft 42,000

There is sufficient evidence in the record of substantial recoverable hydrocarbons under
the entire Unit, and approximately 42,000 barrels of hydrocarbon would be unrecoverable
without the proposed Additional Drainhole. EOG provided a prior Proposal for Decision that was
ultimately adopted to show that the Commission has relied on volumetric calculations in the past
for Rule 37 cases.® In that case, the examiners did rely on volumetric calculations to establish
the recoverable reserves in place and an EUR study to estimate recovery of barrels of oil per
drainhole foot; the examiners appear to rely in large part on this information to determine the
amount of hydrocarbons that would be unrecoverable and that the applicant would be deprived of
ils fair share if the exception in that case were not granted. However, the Proposal for Decision
does not seem to contain a comparison between volumetric calculations of the entire lease to
EUR calculations of the entire lease to demonstrate the existence of a shortfall. The Examiners
decline to make that comparison in this case and find there is sufficient evidence of confiscation

without need of such a comparison.

One of BHP's primary assertions is that the request for the Rule 37 exception is
premature because the Unit has only two producing wells and that EOG’s projections of what it

8 Applicant Ex. 4; Tex. R R. Comm'n. Application of XTO Energy. Inc_ for a Rule 37 Exception for the Carter SE Unit, well No
b 2H, Neward, East (Barnett Shale) Field, Tarrant County, Texas, Rule 37 Case No. (265718 {Proposel for Decision Oct, 6.

2010).
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would recover is based on minimal data and too many subjective assumptions. BHP asserts there
is a large margin of error in the calculations due to the wide range of possible interpretations.
BHP opines that the entire Unit should be developed and productive before any possible fair
share analysis is done. Yet, BHP did not provide one example where the Commission has in the
past denied an application as premature. Because the Examiners determine that the variation in
estimates is not determinative in this case, the Examiners do not agree that the exception request
should be denied as premature. EOG sufficiently proved, and ail estimates show, there are
significant reserves under the Unit and that if the proposed Additional Drainhole is not allowed,
an estimated 42,000 barrels of oil will not be recovered. It is unclear that BHP disputes these
basic facts. Whichever party’s estimates are utilized, these facts remain true. Moreover, BHP’s
witness admitted that he performs these types of estimates on undeveloped tracts; these type
calculations are not uncommon.? Moreover, the Examiners are reluctant to interfere with and
impose in an operator’s business determinations as to how, when, and in what order to develop
its lease without evidence of a compelling need to do so; such was not given in this case.

Both EOG and BHP provided evidence that horizontal wells that utilize hydraulic
fracturing are common in the Field and necessary to produce the Field economically. The
Examiners agree that hydraulic fracturing via a horizontal well is necessary to economically
produce hydrocarbons in the Unit. The only evidence of a regular well recovering any of the
reserves to be recovered by the proposed Additional Drainhole is EOG’s claim that EOG’s Well
No. 5H, which is approximately 225 feet and parallel to the Well will recover some of the area
that would be drained by the Additional Drainhole. The Examiners did not find this compelling
and conclude that no regular well can recover the reserves expected to be recovered by the
proposed Additional Drainhole.

The Examiners find that the proposed well is reasonable. EOG has developed the Unit in
a consistent pattern. It has drilled six parallel horizontal wells approximately 220 feet apart,
starting parallel and next to the southwest boundary line and moving towards the northeast. It is
necessary to drill horizontal wells to produce the Unit economically. Due to the long drainholes
of horizontal wells, lease line spacing can become an issue with irregular shaped tracts. In this
case, part of the Unit—approximately 1000 feet in the southern part of the Unit—has a
meandering creek as the Unit boundary. This portion of the boundary meanders closer to the
proposed Additional Drainhole than the 330 feet allowed, such that the Well as currently
permitted does not extend to that southern portion of the Unit like the other five wells do. There
is no evidence of an estimated amount of hydrocarbons that would be drained from BHP’s tract
il the exception were allowed. The closest well to the Well is on BHP’s tract and is 667 feet from
the Welil; BHP did not provide any evidence of plan to develop closer to the Well. BHP
expressed concern about drainage and BHP’s witness stated BHP was “hard pressed to say there
would be no impact.” However, the potential for drainage seems to be minimal and the
Examiners conclude that it is insufficient to warrant the location of the proposed Additional
Drainhole unreasonable.

For these reasons, the Examiners conclude allowing the proposed Additional Drainhole is
necessary to recover the reserves recoverable by from the proposed Additional Drainhole and

B Tr. at 165:18 to 166:4
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that there is no regular well that would recover these reserves. If unable to produce from the
Additional Drainhole, the Applicant and mineral interest owners of the Unit will be deprived of
the opportunity to get their fair share of the recoverable reserves from the Unit. The proposed
location of the Additional Drainhole is reasonable. The Examiners conclude the evidence
demonstrates that the Well is necessary at the proposed location to prevent confiscation.

B. The Examiners recommend granting EOG’s application for an exception to
the 330-foot minimum lease line spacing distance as proposed.

The Examiners recommend that the Commission grant Applicant’s request for a well
spacing limit exception to allow the Well to be drilled with the proposed Additional Drainhole as
shown on the attached plat,”® in the Application and described as follows:

. An amended permit for a new horizontal drill in the Ginobili Unit, Well No. 6H,
in the Eagleville (Eagle Ford-2) Field;
o To be drilled at an approximate depth of 11,000 feet;

. Located in the Hernandez, HRS A Survey, Abstract No. 4 in Kames County,
approximately 2.3 miles in a north direction from the town of Panna Maria,
Texas;

. Having a surface location 626 feet from the northeast line of the Unit boundary,

210 feet from the southeast line of the Unit boundary, 2,213 feet from the
northwest Hernandez, HRS A Survey, Abstract No. 4 line, and 584 feet from the
northeast Hernandez, HRS A Survey, Abstract No. 4 line;

. Having a terminus location 30 feet from the northwest line of the Unit boundary,
385 feet from the southwest line of the Unit boundary, 8,877 feet from the
northeast M. Lopez Survey, Abstract No. 18! line, and 951 feet from the
southeast M. Lopez Survey, Abstract No. 181 line;

o Having a penetration point 129 feet from the northeast line of the Unit boundary
and 503 feet from the southeast line of the Unit boundary; and
o Being less than 330 feet from nearest Unit boundary line but not less than 103

foot from Protestant’s adjacent tract.”!
VII. Conclusion, proposed findings of fact and proposed conclusions of law

Based on the record in this case and evidence presented, the Examiners recommend that
the Application be approved, the requested exception to allow the Additional Drainhole be
granted, and that the Commission adopt the following findings of fact and conclusions of law.

FINDINGS OF FACT

1. EOG Resources, Inc. (“EOG” or “Applicant”) submitted an application (*Application”)
for an exception to the 330 foot minimum lease line distance limit for the Ginobili Unit

% Examiners Ex, | and Applicant Ex. 3.
91 See Examiners Exs. 1-3.
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(“Unit”), Well No. 6H (*Well”), in the Eagleville (Eagle Ford-2) Field (“Field”), Karnes
County, Texas.

2. Notice of the Application was sent by mail to the known addresses of the designated
operator, all offset operators, all lessees of record for tracts that have no designated
operator and all owners of record of unleased mineral interests.

3. The Commission received a protest to the Application by BHP Billiton Pet (TXLA OP)
Co. (“Protestant™ or “BHP”) necessitating a hearing. Protestant is the operator of the tract
adjacent 1o the Unit and closest to the Well.

4. The Notice of Hearing was sent by mail to the known addresses of the designated
operator, all offset operators, all lessees of record for tracts that have no designated
operator and all owners of record of unleased mineral interests.

5. BHP and EOG appeared at the hcaring on this matter.

6. The Application is an amended permit application for a horizontally drilled well that
Applicant has already drilled in the Field located in the Hernandez, HRS A Survey,
Abstract No. 4 (“Survey™) in Karnes County, approximately 2.3 miles in a north direction
from the town of Panna Maria, Texas. The well was originally permitted with a
horizontal drainhole length of approximately 5800 and no Statewide Rule 37 exception
was needed. In the amended permit application, Applicant seeks to add 840 feet to the
horizontal drainhole (the “Additional Drainhole™) by moving the first take point 840
additional feet toward the heel of the Well. The lease line of the Unit next to the area of
this Additional Drainhole is closer than the 330 minimum lease line distance in the Field
Rules. The lease line closest to the 840 feet of Additional Drainhole at issue is northwest
of the Additional Drainhole and is defined by a meandering creek. Protestant operates the
tract on the other side of this lease line.

7. The Well is drilled to an approximate depth of 11,000. The surface location of the Well is
626 feet from the northeast line of the Unit boundary and 210 feet from the southeast line
of the Unit boundary; it is 2,213 feet from the northwest line of the Hernandez, HRS A
Survey, Abstract No. 4 line and 584 feet from the northeast line of the Hernandez, HRS
A Survey, Abstract No. 4 line. The terminus location is 30 feet from the northwest line of
the Unit boundary and 385 feet from the southwest line of the Unit boundary; it is 8,877
feet from the northeast M. Lopez Survey, Abstract No. 181 line and 951 feet from the
southeast M. Lopez Survey, Abstract No. 181 line. The penetration point is 129 feet from
the northeast line of the Unit boundary and 503 feet from the southeast line of the Unit
boundary.

8. The Field Rules for the Field include provisions for a 330-foot minimum lease line
spacing distance.

9. The Well is the sixth well and most recently drilled well on the Unit. The well spacing
between the 6 wells on the Unit is roughly 225 feet between each well. Of the six wells
that have been drilled on the Unit, two of the wells have been completed and are



Rule 37 Case No. 0298285
Proposal for Decision
Page 23 of 24

10.

11.

12.

13.

14.

producing; those are Well Nos. 1H and 2H. No portion of Well Nos. 3H, 4H, 5H, or 6H
have yet been completed.*

Estimates of recoverable reserves from the Unit are between 4.0 and 8.5 million barrels
of hydrocarbons. There are substantial recoverable hydrocarbons under the Unit.

The proposed Additional Drainhole of the Well is expected to recover approximately
42,000 barrels of hydrocarbons.

A horizontal well in this type of shale reservoir is necessary to produce the Unit
economically. There is no regular well that would be capable of producing all of the
hydrocarbons that the Well is expected to produce at the proposed location if the
proposed Additional Drainhole is allowed.

The proposed well is reasonable. EQOG has developed the Unit in a consistent pattern. It
has drilled six parallel horizontal wells approximately 225-250 feet apart, starting parallel
and next to the southwest boundary line and moving towards the northeast. It is necessary
to drill horizontal wells to produce the Unit economically. Part of the Unit—
approximately 1000 feet in the southern part of the Unit—has a meandering creek as the
Unit boundary. This portion of the boundary meanders closer to the proposed Additional
Drainhole than the 330 feet allowed, such that the Well as currently permitted does not
extend to that southern portion of the Unit like the other five wells do. There is no
evidence of an estimated amount of hydrocarbons that would be drained from BHP’s
tract if the exception were allowed. The closest well to the Well is on BHP’s tract and is
667 feet from the Well; BHP did not provide any evidence of a plan to develop closer to
the Well. The potential for significant drainage of BHPs adjacent tract is minimal and
insufficient to warrant the location of the proposed Additional Drainhole unreasonable.

If the exception were not granted, hydrocarbons would not be produced and would be
unrecoverable, The exception is necessary to prevent confiscation. Additionally, the
mineral interest holders in the Unit would not have the opportunity to achieve their fair
share of production if the exception is not granted; the exception is necessary to protect
correlative rights.

CONCLUSIONS OF LAW

Proper notice was issued in accordance with all applicable statutes and regulatory codes.
See 16 TEX, ADMIN. CODE §§ 3.37(a)(2) and (a)(3), and 1.46.

All things have occurred and been accomplished to give the Commission jurisdiction in
this matter pursuant to TEX. NAT. RES. CODE ch. 81. See, e.g, TEX. NAT. Res. CODE
§ 81.051.

An exception is needed because the proposed Additional Drainhole is closer than allowed
by the Field Rules to an external tract pursuant to Statewide Rule 37, 16 TEX. ADMIN.

“Te at 14410 15:16
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CopE § 3.37, and Tex. R.R. Comm’n, Final Order Amending the Field Rules for the
Eagleville (Eagle Ford-2) Field, Dewitt, Karnes, Lavaca, and Live Oak Counties, Texas,
Oil and Gas Docket No. 02-0297221 (March 8, 2016).

4. Applicant has met its burden of proof and satisfied the requirements of Statewide Rule
37. 16 TeX. AbDMIN. CoDE § 3.37.

5. Granting the Application and approving the requested exception to Statewide Rule 37 is
necessary to prevent confiscation and protect correlative rights.

EXAMINERS’ RECOMMENDATION

The Examiners recommend that the Commission grant Applicant’s application for an
exception to Statewide Rule 37 for the proposed Additional Drainhole in the Ginobili Unit, in the
Eagleville (Eagle Ford-2) Field in Karnes County, Texas.

The proposed Additional Drainhole location is shown on the attached drilling plat, in the
Application and described as follows:

Respectfully,

An amended permit for a new horizontal drill in the Ginobili Unit, Well No. 6H,
in the Eagleville (Eagle Ford-2) Field;

To be drilled at an approximate depth of 11,000 feet;

Located in the Hernandez, HRS A Survey, Abstract No. 4 in Karnes County,
approximately 2.3 miles in a north direction from the town of Panna Maria,
Texas;

Having a surface location 626 feet from the northeast line of the Unit boundary,
210 feet from the southcast line of the Unit boundary, 2,213 feet from the
northwest Hernandez, HRS A Survey, Abstract No. 4 line, and 584 feet from the
northeast Hernandez, HRS A Survey, Abstract No. 4 line;

Having a terminus location 30 feet from the northwest line of the Unit boundary,
385 feet from the southwest line of the Unit boundary, 8,877 feet from the
northeast M. Lopez Survey, Abstract No. 181 line, and 951 feet from the
southeast M. Lopez Survey, Abstract No. 181 line;

Having a penetration point 129 feet from the northeast line of the Unit boundary
and 503 feet from the southeast line of the Unit boundary; and

Being less than 330 feet from nearest Unit boundary line but not less than 103
foot from Protestant’s adjacent tract.

e

Brian Fancher, P.G.

Adminfstrative Law Judge Technical Examiner
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