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PERMIAN BASIN TRENDS (1)
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PERMIAN BASIN TRENDS (2)
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PERMIAN BASIN TRENDS (5)
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PERMIAN BASIN TRENDS (6)
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PERMIAN BASIN TRENDS (7)

“The number of drilled, but uncompleted (DUC) wells in the Lower 48 U.S.
states seven most productive basins/plays rose by 3.3% from September
to October. The increase occurred despite three of the seven areas
reporting a drop in DUCs, according to the November issue of the Energy
Information Administration’s Drilling Productivity Report (DPR). The DPR
reveals 269 DUCs were added to the September total of 8,276. The new
total is 8,545, as of Oct. 31, Kallanish Energy reports.

The biggest increase by far from September to October was in the
Permian Basin, up 249 drilled, but uncompleted wells, 6.9%, to 3,866,
from 3,617. The Anadarko was the closest basin/play to the Permian, up
41 DUCs, or 3.9%, from September to October, to 1,084, the DPR reveals.

The three drilling areas which recorded a month-to-month drop in DUCs
were Appalachia (the Marcellus and Utica Shale plays), Bakken and
Niobrara, down 19, 20 and 14 DUCs, respectively, to 623, 797 and 401,
respectively. The Eagle Ford play saw a 25-DUC increase, to 1,571, while
the Haynesville Shale recorded a seven-DUC increase, to 203.”

Russell K. Hall and Associates, Inc.
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The biggest increase by far from
September to October was in the
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PERMIAN BASIN TRENDS (10)

PERMIAN BASIN HORIZONTAL DRILLING FROM 1/1/2009 THROUGH 9/30/2018

SPUD WELLS 23,344
COMPLETED OR PRODUCING WELLS 20,763
TREATED WELLS (PER IHS) 485
DRILLING WELLS (RIG COUNT) 493

CORRECT DRILLED UNCOMPLETED WELLS 1,603

DATA EXCLUDES PILOT WELLS

aF. _ Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engineers




Why Is Industry Reporting
DUC Wells Incorrectly?

PENDING WELLS




Production Reports

New Lease ID's Built Query _PR Queries Help

Production Report Queries

Production by Lease

*Lease Type: *District: *RRC *Prod Month
Identifier Range:

O 0il Lease | None Selected V| from |[Nov \v|[2018 v Lease Query
O Gas Well to |N0v V(2018 v
O Pending

Production by Filing Operator

*Lease Type: *Operator No: District: *Prod Month:

O Oil Lease | | | Statewide V| |Nov wv|[2018 V|

O Gas Well
O Oil & Gas Operator Directory

@) Pending

Filing Operator

Production by Operator of Record (as shown on RRC Form P4)

*Lease Type: *Operator No: District: *Prod Month:

O 0il Lease | | | Statewide V|  [Nov wv|[2018 V|

O Gas Well o o
O Oil & Gas perator Directory

P4 Operator

NOTE: This query will return results only for reports filed after Feb 11, 2005.
Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers




Production Reports

RO N1 -l New Lease ID's Built Query PR Queries Help

Production Report Queries

Production by Lease

*Lease Type: *District: *RRC *Prod Month
Identifier Range:

O oil Lease  |None Selected V| | from [Nov v|[2018 v

Lease Query
to [Nov Vv[|2018 v
< O Pending

S——————

Production by Filing Operator
*Lease Type: *Operator No: District: *Prod Month:

O oilLease | | [Statewide v/| [Nov v/|[2018 V|

O Gas Well
O 0il & Gas Operator Directory

O Pending

Filing Operator

Production by Operator of Record (as shown on RRC Form P4)

*Lease Type: *Operator No: District: *Prod Month:
O 0il Lease |:| [Statewide v| [Nov v|[2018 V| P4 Operator
O Gas Well

O Oil & Gas Operator Directory

NOTE: This query will return results only for reports filed after Feb 11, 2005.
Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers




* B ONLINE SYSTEM

Production Reports

PR Queries Hnrmmna Mo Lagge ID's Built Query

Pending Query Results

Showing: 1- 20 of 100 results

@ View PR Image

Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: 08
Type: Original RRC Identifier: 741151
Received: 11/02/2018 Gas Well #: 1AH

Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | DYESS UNIT A 17-08 1AH
0il/Condensate (whole barrels) Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume | Code | End of Month | Production | Volume | Code
09/2018 N/ A 80 80 0
@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: o8
Type: Original RRC Identifier: 822015

Received: 11/02/2018 Gas Well #: 8AH

Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | HAMLIN UNIT 20-29 8AH
0il/ Condensate (whole barrels) Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume |Cnde End of Month | Production | Volume | Code

Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers




* B ONLINE SYSTEM

Production Reports
PR Queries Home _New lease ID's Built Query

Pending Query Results

Showing: 1 - 20 of 100 results

o
_— B viewrr Image
z
( Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: 08
'\ Type: Original RRC Identifier: 741151
Received: 11/02/2018 Gas Well #: 1AH
Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | DYESS UNIT A 17-08 1AH
0il/Condensate (whole barrels) Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume | Code | End of Month | Production | Volume | Code
09/2018 N/ A 80 80 0
@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: o8
Type: Original RRC Identifier: 822015

Received: 11/02/2018 Gas Well #: 8AH

Field Name Lease Name Gas Well No.
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* B ONLINE SYSTEM

Production Reports
PR Queries Home _New lease ID's Built Query

Pending Query Results

Showing: 1 - 20 of 100 results

@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online rict: 08
Type: Original RRC Identifier: 741151
/ ived: 11/02/2018
Field Name ( Lease Name Gas Well No.
SPRABERRY (TREND AREX DYESS UNIT A 17-08
0il/Condensate {who Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume | Code | End of Month | Production | Volume | Code
09/2018 N/ A 80 80 0
@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: o8
Type: Original RRC Identifier: 822015
Received: 11/02/2018 Gas Well #: 8AH
Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | HAMLIN UNIT 20-29 8AH
0il/ Condensate (whole barrels) Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume |Cnde End of Month | Production | Volume | Code
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* B ONLINE SYSTEM

Production Reports
PR Queries Home _New lease ID's Built Query

Pending Query Results

Showing: 1- 20 of 100 results
@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: 08
Type: Original RRC Identifier: 741151
Received: 11/02/2018 Gas Well #: 1AH
Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | DYESS UNIT A 17-08 1AH
0il/Condensate {whole ba Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Di%“iﬂ'“ On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume) Code | End of Month | Production | Volume | Code
09/2018 N/ A 80 80 0
/
@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: o8
Type: Original RRC Identifier: 822015
Received: 11/02/2018 Gas Well #: 8AH
Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | HAMLIN UNIT 20-29 8AH
0il/ Condensate (whole barrels) Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume |Cnde End of Month | Production | Volume | Code
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* B ONLINE SYSTEM

Production Reports
PR Queries Home _New lease ID's Built Query

Pending Query Results

Filing Operator: SURGE OPERATING, LLC (760725) M

WELL PRODUCED
_ } 80 BARRELS
IN 9/2018

-

SPRABERRY (TREMD AREA) | DYESS UNIT A 17-08

0il/Condensate {whole ba LAas/Lasingnead Las - Mur
Prod |Commingle On Hand On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production End of Month | Production | Volume | Code
09/2018 N/ A 80 80 0
/
@ View PR Image
Filing Operator: SURGE OPERATING, LLC (760725) Medium: Online District: o8
Type: Original RRC Identifier: 822015
Received: 11/02/2018 Gas Well #: 8AH
Field Name Lease Name Gas Well No.
SPRABERRY (TREND AREA) | HAMLIN UNIT 20-29 8AH
0il/ Condensate (whole barrels) Gas/Casinghead Gas - MCF
Prod |Commingle On Hand Disposition On Hand Formation | Disposition
Month | Permit No. | Beginning of Month | Production | Volume |Cnde End of Month | Production | Volume | Code
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* B ONLINE SYSTEM

Oil & Gas Completions

Completions Homg .
|

. (Cmpl_1101) No 'Packet' records found.

Completions Query

Select one or more search criteria below, and click Submit to view the results.
If you select more than one search criteria, all of them have to be true for the Completion record to appear in the results list.

Enter Search Criteria

Date From: | |MM/DD/YvYY DateTo: [ |MM/DD/YYYY

[] select to search by submitted date only. Select "Current Status” of NONE.

Current Status: |-211- v
District:
Well Type: |-211- v
Purpose of Filing: |[-Z11- w

Type of Completion Packet:
Tracking MNo.: |:|

Drilling Permit (DP) No.:

County: |-211- v |
Field No.: | || Search Field |
Filing Operator No.: 760725 || search Operator |
Lease No.: | || search Lease |

wellbore Profile:

1 Russell K. Hall and Associates, Inc.

|B pal Petroleum Evaluation Engineers



*BETONLINE SYSTEM

Oil & Gas Completions

Completion P Help

NO COMPLETION

. (Cmpl_1101) No 'Packet' records found.

Completions Query

Select one or more search criteria below, and click Submit
If you select more than one search criteria, all of the

REPORT ON FILE

Enter Search Criteria

Date From:

Current Status:

District:

Well Type:

Purpose of Filing:

Type of Completion Packet:
Tracking Mo.:

APT NG

Drilling Permit (DP) No.:
County:

Field No.:

Filing Operator No.:

Lease Mo.:

Wellbore Profile:

[ Jmwoope

DateTo: [ |MM/DD/YYYY

L] select to search by submitted date only. Select "Current Status” of NONE.

[-B11-

v

[-B11- W

[-R11-

[-211- v|
| || search Field |
[760725 || search Operator |

| || Search Lease |

Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers



* B ONLINE SYSTEM

Oil & Gas Completions

Completions Hop

(Cmpl_1101) Mo 'Packet' records found. ‘ tN U N CO M | L E | E D
Completions Query WI L L D | l C ’) ’?’)
Select one or more search criteria below, and click Submit to 5 § N

If you select more than one search criteria, all of them |

Enter Search Criteria

Date From: | |MM/DD/YvYY DateTo: [ |MM/DD/YYYY

L] select to search by submitted date only. Select "Current Status” of NONE.

Current Status: |-211- |
District:
Well Type: |-211- v
Purpose of Filing: [-211- w

Type of Completion Packet:
TrackingNo.: | |

API No.{|03332472 .

Drilling Permit (DP) No.: [ |

County: |-211- v |
Field No.: | || search Field |
Filing Operator No.: |760725 || search Operator |
Lease No.: | || search Lease |

wellbore Profile:

|5 Russell K. Hall and Associates, Inc.

|B pal Petroleum Evaluation Engineers



Operators Sometimes
Wait Several Months to
File a Completion Report




DRILLED UNCOMPLETED WELLS
(RKH CORRECTED TRRC DATA)

NORITHWES |
SHELF

P&

Eddy County

LeffCaunty
@

1Y

‘ KKent County

e}

_MIDLAN

Dawson County

Borden County

&
Seunrg Courty

Fisher County

EASTERN

s B

CENTRAL\
BASIN  \

I-\I\II

£

T3BASING =

SHE

Mitchell County

rLF

Molan County

L/'\ | Ur‘IVI

IABLQ
ATFORM

Reler CountD
QW(; o

@

Etor County

Sterling County

Coke County

nnnnnn

Tom Green County

\/AI

Crockett County

hisicher County

NEPNDE

Sutton County

FE

[ PETRA11/282018 1:11:38 PM




ceronnlop Cochran County

N\

AN
BLACK HAWK 2H

Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers

GUSHE

12TH M

RUF/MN

WIN

NOT FROM HAVANA UNI 6H

Hockley Count

RR-GOOGINS 2151H

G\GE:;A 343 1H MICHAEL 1H

SMOKEYO%EBA 1H Xoaku m Cou nty

QLD SWITCHERQO 418

oo

PRRADISE CITY 583 3H

AN BE0AIXH DoUBEE DOWN B02-643 1XH
CATTLE DRIVE 665 4H

LONGHORNIT TR HM SS KITTY BEB-704 1XH
777 1H ~

~
NUMEN LUMEN 775 1H S . LONGHORN 708 A 1H

A
COWBOY JOE 708 1XH

—
WISHBONE ?ARM 03H WASSON NORTH CLEARF 184H

Terry County

Y COVE ENERGY 1H

WINDY COVE ENERGY BH

0 i 35,885
FEETAWKER 27 1H




Horizontal San Andres
Play

Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers




Horizontal San Andres

& Reservoir Is Complex !

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engineers



Horizontal San Andres

& Reservoir Is Complex !
& Data Strongly Supports ROZ Concept

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engineers



Horizontal San Andres

& Reservoir Is Complex !
& Data Strongly Supports ROZ Concept

& Diagenetic Changes May Be More
Important Than Depositional Environment

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engineers



Horizontal San Andres

& Reservoir Is Complex !
& Data Strongly Supports ROZ Concept

& Diagenetic Changes May Be More
Important Than Depositional Environment

& Controlling Frac Growth Is Paramount For
Successful Oil Production

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engineers



Horizontal San Andres

& Reservoir Is Complex !
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Horizontal San Andres

& Reservoir Is Complex !
& Data Strongly Supports ROZ Concept

& Diagenetic Changes May Be More
Important Than Depositional Environment

& Controlling Frac Growth Is Paramount For
Successful Oil Production

& Gas Content Strongly Influences Recovery
Efficiency

I Not All Areas Are The Same

J ] Russell K. Hall and Associates, Inc.
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GAS TO OIL RATIO (SCF / STB)
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ANDREWS COUNTY WELLS (1)

OILEUR (BBL) GASEUR (MCF) 1STYROILCUT  WELLS

PARALLEL PETROLEUM 286,000 164,000 23.1% 9
LIME ROCK RESOURCES 183,000 123,000 13.5% 75
PACESETTER ENERGY 235,000 113,000 14.7% 13

RING ENERGY 165,000 56,000 25.5% 68

Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers




ANDREWS COUNTY WELLS (2)

OILEUR (BBL) GASEUR (MCF) 1STYROILCUT  WELLS

PARALLEL PETROLEUM 286,000 164,000 23.1% 9

LIME ROCK RESOURCES 183,000 123,000 13.5% 75

PACESETTER ENERGY 235,000 113,000 14.7% 13

RING ENERGY 165,000 56,000 25.5% 68

Russell K. Hall and Associates, Inc.

Petroleum Evaluation Engineers




PARALLEL PETROLEUM
COMPLETION PROCEDURE (1)

Geometric vs. Geomechanical Completions

Geometric Design Geomechanical Design

:

8900

8920

1l

Moving perfs to like rock areas assures better success for each cluster.

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engi s
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PARALLEL PETROLEUM
COMPLETION PROCEDURE (2)

Geometric vs. Geomechanical Completions

Geometric Desian Geomechanical Design

EVENLY SPACED
PEFORATIONS I l[
m_ = om —
,% :

8920

Moving perfs to like rock areas assures better success for each cluster.

1 Russell K. Hall and Associates, Inc.
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PARALLEL PETROLEUM
COMPLETION PROCEDURE (3)

Geometric vs. Geomechanical Completions

Geometric Design Geomechanical Design
PERFORATIONS TARGET
SIMILAR ROCK
ES A A -T A A Al JT

Moving perfs to like rock areas assures better success for each cluster.

) Russell K. Hall and Associates, Inc.
Petrs valuation Engi S
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PARALLEL PETROLEUM
COMPLETION PROCEDURE (4)

RIGH FRAC INITIATION y o chanical Completions

PRESSURE
Geometric Design Geomechanical Design
| | R |

Moving perfs to like rock areas assures better success for each cluster.

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engi s
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PARALLEL PETROLEUM
COMPLETION PROCEDURE (5)

HIGH FRAC | |
INITIATION 1echanical Completions

PRESSU R.,E Geomechanical Design

- J’ 1l

; for each cluster.
INTO THESE PERFS b ot nat

and Associates, Inc.
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PARALLEL PETROLEUM
COMPLETION PROCEDURE (6)

HIGH FRAC | |
INITIATION 1echanical Completions

PRESSURE Geomechanical Design

JT Y

FLUID IS PUMPED INTO FEWER PERFS THAN
PLANNED AND FRAC GOES OUT OF ZONE

Moving perfs to like rock areas assures better success for each cluster.
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PARALLEL PETROLEUM
COMPLETION PROCEDURE (7)

HIGH FRAC | |
INITIATION 1echanical Completions

PRESSU RUE Geomechanical Design

T 0Ll

FRACTURE COMMUNICATES WITH
UNDERLYING INTERVAL (LOW GOR,
HIGH WATER CUT)
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HZ San Andres Completions

& Fracs Tend Towards Downward Growth
(Path of Least Resistance)

& Permeability Increases with Depth

© Deeper Formations have Higher Water
Saturation ?

& Deeper Formations have Lower GOR ?

& Stimulations Out of Zone Make LOTS of
Water

Russell K. Hall and Associates, Inc.
Petroleum Evaluation Engineers



ROZ Depressuring
How Does ROZ Depressuring Work?

The ROZs have Oil Affixed to the Rock Surfaces
and, if that Oil Has Gas in it, Depressuring
Releases Some of the Oil and Entrained Gas

Bubbles swell Qil Seeps out of the poors. ...

...and into the flowstream to flow to
the well. Lots of water is produced to

accomplish the depressuring Mebger CQmsolting
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PRIMARY RECOVERY FACTOR (percent)
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RECOVERY FACTOR vs INITIAL GOR

RESERVOIR ASSUMPTIONS

POROSITY 10%
PERMEABILITY 1 md

OIL SATURATION 75%
WATER SATURATION 25%
ORIGINAL BHP 2,200 psia
DEPTH 5,000 ft RESERVIOR
TEMPERATURE 115

) _ Russell K. Hall and Associates, Inc. THICKN ESS 50 ft

Petroleum Evaluation Engineers
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Reservoir Fluid Properties

& Change in GOR (1,139 to 429) Results in
11% Drop in Recovery Factor

& However GOR Change May Have a MORE
PRONOUNCED Effect Due to ROZ
Depressurization

Bubbles swell Oil Seeps out of the poors. ...

( Russell K. Hall and Associates, Inc. Source Mellze r
Petroleum Evaluation Engineers




Horizontal San Andres

& Reservoir Is Complex !
& Data Strongly Supports ROZ Concept

& Diagenetic Changes May Be More
Important Than Depositional Environment

& Controlling Frac Growth Is Paramount For
Successful Oil Production

& Gas Content Strongly Influences Recovery
Efficiency

I Not All Areas Are The Same

J ] Russell K. Hall and Associates, Inc.




Thank You

Russell K. Hall, P.E.

Russell K. Hall and Associates, Inc.
Midland, Texas

432-683-6622
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