Unconventional Reservoirs Are The Future —
Be Prepared to Develop And
Implement New Technologies

Bradley M. Robinson
Matador Resources Company
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How Much Gas Supply?

e For perspective
— U.S. uses 23 Tcflyr; only produces 21 Tcf/yr
— Remaining proven gas reserves ~250 Tcf

— Estimates of technically recoverable
unconventional gas resource at 1,900 Tcf*

e Gives us an 80 year supply!
— Provided economics are favorable

*Potential Gas Committee Report, April 27, 2011
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Major Tight Gas Sand Basins
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Coalbed Methane Resources
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Unconventional Shale Resources
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Advanced Technologies

 Formation Evaluation
— New and better log analyses
— Core analysis (nano scale)




Pore Types — Haynesville Shale
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Advanced Technologies

* Drilling
— Steerable drill systems
— MWD tools
— Computerized rigs




Directional Drilling Challenges
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Advanced Technologies

e Completions
— Longer laterals
— More efficient multi-stage fracturing techniques
— Fracture mapping techniques




Need More Efficient Completion Methods

AFE API NO FIELD
COUNTY: LEGAL:
TD: 18771 AZIMUTH: 160° SPUD DATE: 3/7/2011 COMPLETION DATE: 6/20/2011
TVD: 13147
SURFACE CASING
DEPTH SIZE wT GRADE  BIT SIZE TOC Distance Between clusters
4200 10 3/4" 45.5# J-55 13.5" SURF 53
INTERMEDIATE CASING Distance Between perf & plug
DEPTH SIZE wT GRADE BIT SIZE TOC 25
Number of Perf Clusters/Stage
PRODUCTION CASING 6
DEPTH SIZE wT GRADE BIT SIZE TOC
MD 18771 5.5" 26# P-110 8 3/4" Cluster Length
_— 22 =2 @ = N
Eagle Ford Top Britton Top Landing Point (=90° inclination) | Bottom Hole Location | Plugback Location | Heel Perforation Toe Perforation Hard line X-ing
MD 12871 13300 13406 18771 18,671 13340 18,646 N/A
TVD 12753 12909 12931 13147 13,142 13920 13,140 N/A
17th Stage 15th Stage 13th Stage 11th Stage 9th Stage 7th Stage 5th Stage 3rd Stage 1st Stage
13605 - 13606 14235 - 14236 14865 - 14866 15495 - 15496 16125 - 16126 16755 - 16756 17385 - 17386 18015 - 18016 18645 - 18646
13552 - 13553 14182 - 14183 14812 - 14813 15442 - 15443 16072 - 16073 16702 - 16703 17332 - 17333 17962 - 17963 18592 - 18593
13499 - 13500 14129 - 14130 14759 - 14760 15389 - 15390 16019 - 16020 16649 - 16650 17279 - 17280 17909 - 17910 18539 - 18540
13446 - 13447 14076 - 14077 14706 - 14707 15336 - 15337 15066 - 15067 16506 - 16597 17226 - 17227 17856 - 17857 18486 - 18487
13393 - 13394 14023 - 14024 14653 - 14654 15283 - 15284 15913 - 15914 16543 - 16544 17173 - 17174 17803 - 17804 18433 - 18434
13340 - 13341 13970 - 13971 14600 - 14601 15230 - 15231 15860 - 15861 16490 - 16491 17120 - 17121 17750 - 17751 18380 - 18381
FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ FP @ PBTD @
13631 13946 14261 14576 14891 15206 15521 15836 16151 16466 16781 17096 17411 17726 18041 18356 18671
—> —> —> —> —> —> —> — —> —> —> —> —> —> —> —> —>
16th Stage 14th Stage 12th Stage 10th Stage 8th Stage 6th Stage 4th Stage 2nd Stage
13920 - 13921 14550 - 14551 15180 - 15181 15810 - 15811 16440 - 18441 17070 - 17071 17700 - 17701 18330 - 18331
13867 - 13868 14497 - 14498 15127 - 15128 15757 - 15758 16387 - 16388 17017 - 17018 17647 - 17648 18277 - 18278
13814 - 13815 14444 - 14445 15074 - 15075 15704 - 15705 16334 - 16335 16964 - 16965 17594 - 17595 18224 - 18225
13761 - 13762 14391 - 14392 15021 - 15022 15651 - 15652 16281 - 16282 16911 - 16912 17541 - 17542 18171 - 18172
13708 - 13709 14338 - 14339 14968 - 14969 15598 - 15599 16228 - 16229 16858 - 16859 17488 - 17489 18118 - 18119
13655 - 13656 14285 - 14286 14915 - 14916 15545 - 15546 16175 - 16176 16805 - 16806 17435 - 17436 18065 - 18066




Hydraulic Fracture Mapping

Lo@king N54°E and 1° Down

Anacacho

Top Austin Chalk

Top Eagle Ford

S ————
—
S S ) s B e

e [ —

A HALLIBURTON SERVICE

8/7/2010 12003 PM Little LC 2H - Stage 12 Surry Flow Rate
|(Centrat Daylight Time) 15.299 bpm
,/"‘i i . B
| e /—"‘ e | 8 |
3 nsms 08:31 08/05 17:16 08/05 20:08 mxma 11 m T = 08/07 13:26 08/07 16:18|
Pinnade TEH'aV\sla V0.6.0 BETA (Renewal of product license will be required in 79 days) Contour interval 1s 10 ft Gnd spacing 1s 1000 ft




17

Advanced Technologies

* Reservoir analysis and production forecasting
— Better models of complex flow mechanisms




Key Reservoir Mechanisms
Controlling Production From Shale

Type 3

Natural Fracture Network Methane Desorption Flow Through Flow in the Natural
From the Matrix Fracture Network
Internal Surfaces
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Eagle Ford Sorbed Gas Properties




Optimizing Fracture Spacing and
Length From Reservoir Modeling

4 I

—a— 25 ft frac

| |
k, L,
k ' —e—50 ft frac
K, —a— 75 ft frac
- >
/i’ Ly
yd

w
|

Productivity Index Mscf/day/psi

0 2 4 6 8 10 12 14 16 18 20

Number of Fractures




Permeability as a Function of Stress
(Data Comparison)
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Technologies of the Future

Formation evaluation
— Understanding and measurement of fluid flow mech
— Rock properties measurement ahead bit

Horizontal drilling

— Longer and multi-directional laterals
— Real-time steerable systems

— New bit designs

— Mud systems (replace OBM?)

More efficient multi-stage completions
Fracture diagnostics and mapping
Cleaner/greener fracture fluids
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You Are The Future

o Will spend your career
— Mainly implementing these technologies
— Developing new technologies

e Must stay up to ¢

e Improve your ski

ate, preferably stay ahead
Is every year, but also

learn something new every year

 Make yourself invaluable to your company




Thanks!

Any Questions?
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