SPE Unconventional Gas
Conference 2010

Pittsburgh, Pennsylvania, USA
23-25 February 2010

ISBN: 978-1-61738-109-6



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2010) by the Society of Petroleum Engineers
All rights reserved.

Printed by Curran Associates, Inc. (2010)

For permission requests, please contact the Society of Petroleum Engineers
at the address below.

Society of Petroleum Engineers
P. O. Box 833836
Richardson, Texas 75083-3836

Phone: (800) 456-6863
Fax:  (972) 952-9435

books@spe.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

SPE 130102 Gas Reserves EStimation in RESOUICE PIAYS ..........c.cciiiriiiiiiiiiicese ettt 1
W. J. Lee, R. E. Sidle

SPE 130103 Development Update for an Emerging Shale Gas Giant Field—Horn River Basin, British

(©F0] 1814 0] oY1= GF=T 5 F-To - TR STRRRTRR 11
M. M. Reynolds, D. L. Munn

SPE 130256 Annular Velocity Enhancement With Gas Lift as a Deliquifi cation Method for Tight Gas

Wells With Long ComPIetion INTEIVAIS .........oviiiiiiiiiieie ettt sttt eb et e bt eneenestesbennen 28
Steven A. Pohler, William D. Holmes, Stuart A. Cox
SPE 130370 Application of Linear Flow Analysis to Shale Gas Wells—Field Cases .........cc.ccoceverieieiiienesenerieieeanens 38

Hasan A. Al-Ahmadi, Anas M. Almarzooq, R. A. Wattenbarger
SPE 131731 Evolution of Mesaverde Stimulations in the Piceance Basin: A Case History of the

Application 0f Lean SiX SIGME@ TOOIS .......coiiiiiiiiiei ettt ettt e b e be e e s e s e e neebesbesbeseeneaneaneanis 49
Thomas A. Juranek, David Seeburger, Randy Tolman, Nancy H. Choi, Theodore W. Pirog, Dan Jorgensen, Erik
Jorgensen

SPE 131732 Optimization of Multiple Transverse Hydraulic Fractures in Horizontal Wellbores.............ccccoovvvenniae 58
Bruce R. Meyer, Lucas W. Bazan, R. Henry Jacot, Michael G. Lattibeaudiere

SPE 131767 Kerogen Density in the Marcellus Shale ... 95
J. A. Ward

SPE 131768 Petrophysical Considerations in Evaluating and Producing Shale Gas ReSOUrCES...........cc.ccocerereeinennnne 99
C. H. Sondergeld, K. E. Newsham, J. T. Comisky, M. C. Rice, C. S. Rai

SPE 131770 Petrophysical Characterization of Barnett Shale.............ccooiiiiiiioiii e 133
Sagar V. Kale, Chandra S. Rai, Carl H. Sondergeld

SPE 131771 Micro-Structural Studies of Gas Shales............ccoiiriiiciii s 150
C. H. Sondergeld, R. J. Ambrose, C. S. Rai, J. Moncrieff

SPE 131772 New Pore-scale Considerations for Shale Gas in Place Calculations .............ccccoeiiiiiinincncicence 167
Ray J. Ambrose, Robert C. Hartman, Mery Diaz-Campos, I. Yucel Akkutlu, Carl H. Sondergeld

SPE 131776 An Evaluation of Microseismic Monitoring of Lenticular Tight-Sandstone Stimulations..................... 184
N. R. Warpinski, C. K. Waltman, L. Weijers

SPE 131777 Microseismic Monitoring: Technology State of Play ..........cccociiiiiiiiiiieese e 198

Peter M. Duncan
SPE 131778 Using Microseisms to Monitor Hydraulic Fractures in the Bakken Formation of North

DIAKOTA. ... bbb R R bbbkt b et 206
Gary S. Forrest, Thomas N. Olsen, Aleksey Kazantsev, Timothy J. Dombrowski, Ernest Gomez, Wayne Rowe

SPE 131779 Unconventional Geophysics for Unconventional PIays..............cocoiiiiiiiiiiiineesseee e 216
J. P. Rich, M. Ammerman

SPE 131780 Horizontal vs. Vertical Borehole-Based Microseismic Monitoring: Which is Better?...........cccccoeeeee. 223
Shawn Maxwell, Joel Le Calvez

SPE 131782 Proppant Diagenesis: RESUITS SO FAI .........cviiiiiiiieiecese ettt sttt sne 229
Randy F. Lafollette, Paul S. Carman

SPE 131783 Less Sand May NOt B ENOUQGN ........ccoiviiiiiicicece ettt 243

M. Curry, T. Maloney, R. Woodroof, R. Leonard
SPE 131784 Developing Effective and Environmentally Suitable Fracturing Fluids Using Hydraulic

Fracturing FIOWDACK WWALETS.........couiiiiiiiei ettt bttt b e bbbt e b e bbb e b et e b e b b 257
M. E. Blauch

SPE 131786 Integration of Microseismic and Other Post-Fracture Surveillance With Production

ANALYSIS: A TIGNT GAS STUAY ...ttt sttt ettt et st et et e st e beebeebe st e nbe e eneateabesbesbenbeseeneaseanens 269
C. R. Clarkson, J. J. Beierle

SPE 131787 Analysis of Production Data From Fractured Shale Gas WEells.............ccccooiviiiiiciiisicce e 301
D. M. Anderson, M. Nobakht, S. Moghadam, L. Mattar

SPE 131791 Coalbed Methane: Current Evaluation Methods, Future Technical Challenges...........ccccooeneiiininnn. 316

C. R. Clarkson, R. M. Bustin

SPE 131792 Challenges, Uncertainties and Issues Facing Gas Production From Hydrate Deposits in

LCTTo] (o]0 1ol ] Ay £=10 2 LRSS 358
G. J. Moridis, T. S. Collett, M. Pooladi-Darwish, S. Hancock, C. Santamarina, R. Boswell, T. Kneafsey, J. Rutqvist,
M. Kowalsky, M. T. Reagan, E. D. Sloan, A. K. Sum, C. Koh

SPE 132352 Continuous Estimation of UItIMate RECOVEIY ..o e 404
S. M. Currie, D. Ik, T. A. Blasingame



SPE 132370 Common Themes in the Formation and Preservation of Intrinsic Porosity in Shales and

Mudstones — Hlustrated With Examples Across the Phanerozoic ...........cocoiiiiiieiiiiiiiie e
Juergen Schieber

SPE 132371 Surface Microseismic Monitoring of Slick-water and Nitrogen Fracture Stimulations,

Arkoma Basin, OKIBNOMA. ..ot b bbbttt b et bbbt ne e eb e
Morris Hall, Jo Ellen Kilpatrick

Author Index





