
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63266-529-4 

Society of Petroleum Engineers 
Western North America and 
Rocky Mountain Joint Conference 
and Exhibition 2014 
 
 

Denver, Colorado, USA 
15-18 April 2014 

Volume 1 of 2 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2014) by the Society of Petroleum Engineers 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
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 
 
 

Volume 1 
 

SPE-169486-MS Brackish Water as a New Water Resource for Energy Development................................................... 1
D. R. Stewart 

 

SPE-169487-MS Using Production Gas Carbon and Hydrogen Stable Isotope Signatures to Predict 
Fluid Quality: Wattenberg Field, Colorado, USA .............................................................................................................. 6

P. D. Travers, S. Cumella, M. P. Dolan 
 

SPE-169488-MS Experimental Investigations of the Effect of the Pore Pressure on the MSE and 
Drilling Strength of a PDC Bit............................................................................................................................................ 14

B. Akbari, S. Z. Miska, M. Yu, M. Ozbayoglu 
 

SPE-169489-MS Predicting Long-term Production Behavior of the Marcellus Shale................................................... 23
B. Nelson, F. Belyadi, A. Mashayekhi, K. Aminian, S. Ameri 

 

SPE-169490-MS Alkali Metal Silicides: A New Material For Heavy Oil Production Processes ................................... 35
P. H. Krumrine, M. Lefenfeld, G. A. Romney 

 

SPE-169493-MS Production Modeling in the Eagle Ford Gas Condensate Window: Integrating New 
Relationships between Core Permeability, Pore Size, and Confined PVT Properties ................................................... 49

A. Sanaei, A. Jamili, J. G. Callard, A. Mathur 
 

SPE-169495-MS Identifying Hydrocarbon Zones in Unconventional Formations by Discerning 
Simpson’s Paradox .............................................................................................................................................................. 69

Y. Z. Ma, W. R. Moore, P. S. Kaufman, Y. Wang, O. M. Gurpinar, B. Luneau, E. Gomez 
 

SPE-169496-MS Verification of a Proppant-Filled Discrete Fracture Network Model................................................. 78
J. P. McKenna 

 

SPE-169497-MS Technical Implementation and Benefits of Use of Produced Water in Slickwater and 
Hybrid Treatments in the Bakken Central Basin ............................................................................................................. 85

L. G. Griffin, B. J. Poppel, J. Siegel, L. Weijers 
 

SPE-169498-MS Analyzing Variable-Rate Flow in Volumetric Oil Reservoirs ............................................................. 97
A. R. Elgmati, R. E. Flori, C. Kabir 

 

SPE-169499-MS Unconventional Horizontal Well Placement Challenges - LWD Geosteering 
Applications Utilizing a Unique Spectral Azimuthal Gamma Ray in Real Time ......................................................... 116

M. S. Diab, J. Combs 
 

SPE-169500-MS Forced and Spontaneous Imbibition Experiments for Quantifying Surfactant 
Efficiency in Tight Shales.................................................................................................................................................. 125

B. Roychaudhuri, J. Xu, T. T. Tsotsis, K. Jessen 
 

SPE-169502-MS An Integrated Approach for Developing and Applying Multiple PVT Model Zones in 
Thermal Compositional Reservoir Simulation................................................................................................................ 132

Z. Yang, A. H. Urdaneta 
 

SPE-169506-MS Optimizing Efficiency in Horizontal, Multi-Stage Fracturing Operations Through E-
line Conveyance - Case Study from the Bakken.............................................................................................................. 141

R. Mann, R. Bukowski 
 

SPE-169507-MS Artificial Intelligence (AI) Assisted History Matching....................................................................... 150
A. Shahkarami, S. D. Mohaghegh, V. Gholami, S. A. Haghighat 

 

SPE-169508-MS Unconventional Oil from California’s Monterey Formation - Exploitation Results ....................... 176
A. A. Burzlaff, D. P. Brewster 

 

SPE-169509-MS Management of Health and Safety Hazards in Oil and Gas.............................................................. 190
V. Floris 

 

SPE-169510-MS Characterizing the Oil Reservoirs in the Uinta Basin ........................................................................ 197
R. H. Merkel, M. Lessenger 

 

SPE-169511-MS Proper Inclusion of Hydraulic Fracture and Unpropped Zone Conductivity and 
Fracturing Fluid Flowback in Single Shale Oil Well Simulation................................................................................... 208

B. Zanganeh, M. Ahmadi, C. Hanks, O. O. Awoleke 
 

SPE-169512-MS An Analytical Method for Optimizing the Spacing of Transverse Fractures in 
Liquid-Rich Shale Formations.......................................................................................................................................... 223

J. Li, B. Guo 
 

SPE-169513-MS Case Study: Steam Injection Step Rate Tests Run in the Shallow Low Permeability 
Diatomite Formation, Orcutt Oil Field, Careaga Lease, Santa Barbara County, California...................................... 233

R. Elias, I. R. Marquardt, M. M. Medizade 
 

SPE-169514-MS Effect of Well Down Spacing on EUR for Shale Oil Formations ...................................................... 249
S. G. Bharali, A. Sharma, S. Sehra 

 



SPE-169515-MS A New Semi-Analytical Method for Analyzing Production Data from Constant 
Flowing Pressure Wells in Gas Condensate Reservoirs during Boundary-Dominated Flow ...................................... 263

M. Heidari Sureshjani, H. Behmanesh, C. R. Clarkson 
 

SPE-169517-MS Vanishing Interfacial Tension Algorithm for MMP Determination in Unconventional 
Reservoirs ........................................................................................................................................................................... 280

T. Teklu, N. S. Alharthy, H. Kazemi, X. Yin, R. M. Graves 
 

SPE-169519-MS Surfactant Preflood to Improve Waterflooding Performance in Shale Formations........................ 288
S. Morsy, J. J. Sheng 

 

SPE-169520-MS Tensile Failure of Shales: Impacts of Layering and Natural Fractures ........................................... 297
M. Mokhtari, B. T. Bui, A. N. Tutuncu 

 

SPE-169521-MS Optimization of Hydraulic Fracturing Design Under Spatially Variable Shale 
Fracability .......................................................................................................................................................................... 320

A. Jahandideh, B. Jafarpour 
 

SPE-169522-MS Sensitivity Study on Storage of CO2 in Saline Aquifer with Fracture-Surrogate 
Models Based on the Tensleep Formation ....................................................................................................................... 336

V. Alvarado, M. Yu, Y. Chang, P. Marcy, S. Huzurbazar, R. Lynds 
 

SPE-169523-MS Potential Pitfalls in Exploration and Production Applications of Machine Learning ..................... 347
C. Harris 

 

SPE-169526-MS Cost-Efficient Well-Head Purification of Produced Water Using a Humidification-
Dehumidification Process.................................................................................................................................................. 357

R. S. Balch, S. Muraleedharan 
 

SPE-169527-MS A Generalized Rheological Model for Drilling Fluids Using Cubic Splines ..................................... 367
B. T. Bui, A. N. Tutuncu 

 

SPE-169530-MS A Sensitivity Analysis of Input Parameters for Modeling Primary and Tertiary 
Recovery in Unconventional Oil Reservoirs .................................................................................................................... 380

B. Givens, B. Hoffman 
 

SPE-169531-MS Completion Influence on Production Decline in the Bakken/Three Forks Play .............................. 392
G. Gullickson, K. Fiscus, P. F. Cook 

 

SPE-169534-MS Completion Optimization Utilizing Multivariate Analysis in the Bakken and Three 
Forks Formations .............................................................................................................................................................. 418

V. Martinez King, L. Wray 
 

SPE-169535-MS A New Petrophysical Model To Define Porosity Components Of Unconventional 
Reservoirs, Using Standard Open-hole Triple Combo Logs .......................................................................................... 430

M. Holmes, D. I. Holmes, A. Holmes 
 

SPE-169536-MS Acoustic Techniques to Monitor and Troubleshoot Gas-Lift Wells.................................................. 443
C. A. Taylor, O. L. Rowlan, J. N. McCoy 

 

SPE-169537-MS New Production-Decline Models for Fractured Tight and Shale Reservoirs ................................... 453
T. Ali, J. J. Sheng, M. Y. Soliman 

 

SPE-169538-MS A Step Ahead of 4D. The Integration of Basic and Analytical Techniques to Drive the 
Changes in the Reservoir Simulation Model History Match. Case Study..................................................................... 468

H. Gomez Alonso, R. Avila, B. Peppard, V. Gee, J. Baima, P. Tejera-Cuesta 
 

SPE-169539-MS Diagnostic Fracture Injection Tests: Common Mistakes, Misfires, and Misdiagnoses ................... 481
R. D. Barree, J. L. Miskimins, J. V. Gilbert 

 

SPE-169540-MS The Role of Boundary Conditions and Characteristic Length on Imbibition in Both 
Sandstones and Limestones............................................................................................................................................... 501

T. Kim, A. R. Kovscek 
 

SPE-169541-MS Correlation of Stimulated Rock Volume from Microseismic Pointsets to Production 
Data - A Horn River Case Study ...................................................................................................................................... 525

A. Rahimi Zeynal, P. Snelling, C. W. Neuhaus, M. Mueller 
 

SPE-169542-MS Towards Dynamic Control of In-situ Combustion: Effect of Initial Oil and Water 
Saturations ......................................................................................................................................................................... 532

P. Kudryavtsev, B. Hascakir 

 
Volume 2 

 
SPE-169543-MS Evaluation of Four Thermal Recovery Methods for Bitumen Extraction........................................ 544

A. Mukhametshina, A. W. Morrow, D. Aleksandrov, B. Hascakir 
 



SPE-169544-MS An Effective Accelerated Pulsing Injection Method for Restoring Injectivity in 
Waterflood Fields with Selective Injection Systems with Side-Pocket Mandrels and Control Flow 
Valves.................................................................................................................................................................................. 555

J. M. Escobar-Remolina, W. B. Ortiz, J. M. Villamizar, J. A. Vargas, L. S. Gomez, B. C. Davidson, A. Sanchez-
Lona, J. Wegman 

 

SPE-169546-MS Lab Observation of Low Salinity Waterflooding for a Phosphoria Reservoir Rock ....................... 564
H. Jiang, C. Chopping, C. R. Forsman, S. X. Xie 

 

SPE-169547-MS Characterization of Encapsulated Oil as an Additive to Water-Based Drilling Fluids: 
Operational Improvements in Lubricity, Drag, and ROP ............................................................................................. 573

F. J. Schuh, A. Coragliotti, C. Dicicco, R. A. Nagatani, A. B. Rea, T. Carlton, P. O. Johnson, R. A. Noble 
 

SPE-169548-MS Accurate Tight Gas Flow Simulation: Where the Real Gas Pseudo-Pressure Must Be 
Used .................................................................................................................................................................................... 585

B. Lu, G. S. Shiralkar 
 

SPE-169549-MS Increased Oil Recovery by Permeability Modification in High Perm Contrast Slim 
Tubes................................................................................................................................................................................... 592

S. C. Jackson, J. Fisher, R. Fallon, J. Norvell, E. Hendrickson, A. Luckring, B. D’Achille 
 

SPE-169550-MS Unique Application of EM LWD Casing Antenna System to Rocky Mountain 
Drilling................................................................................................................................................................................ 606

J. Hunter, C. A. Maranuk, A. Rodriguez 
 

SPE-169551-MS The Toxicity Characterization and Detoxification of Two Formaldehyde-Releasing 
Oilfield Microbial Control Additives ............................................................................................................................... 614

S. Fallahtafti 
 

SPE-169552-MS A Critical Review of Hydraulic Fracturing Fluids over the Last Decade ........................................ 621
G. A. Al-Muntasheri 

 

SPE-169553-MS The Role of Counter-Current Flow in Simultaneous Water and Gas Injection 
Processes ............................................................................................................................................................................. 645

M. Sherafati, M. Javaheri, K. Jessen 
 

SPE-169554-MS Estimation of Hydraulic Fracture Contribution in Medium to High Permeability 
Reservoirs ........................................................................................................................................................................... 654

H. Lashgari, W. El Rabaa, H. Chan, R. Vaidya 
 

SPE-169555-MS Evaluation of CO2-EOR and Storage Potential in Mature Oil Reservoirs....................................... 673
D. Saini, I. Jimenez 

 

SPE-169557-MS Understanding the Implications of Multiple Fracture Propagation in Well 
Productivity and Completion Strategy ............................................................................................................................ 685

D. Mata, P. Dharwadkar, V. M. Gonzales, J. Sitchler, B. V. Cherian 
 

SPE-169559-MS Nikaitchuq Project Vibration Mitigation Strategy............................................................................. 692
J. A. Wright, L. Borri, D. Simeone, J. Longo, M. Weber, B. Barnes 

 

SPE-169561-MS An Integral Type Curve for Managing Cyclic Steam Processes ....................................................... 717
L. K. Gentile, I. Ershaghi 

 

SPE-169562-MS Sensitivities of Fractured Horizontal Wells in Shale Gas Plays to Technical and 
Economic Parameters........................................................................................................................................................ 731

J. Carratu, S. Ozkan, E. Ozkan 
 

SPE-169563-MS Effective Use of Information Technology in Spill Response - How an Integrated Web 
Portal can Facilitate the Response Effort ........................................................................................................................ 748

J. Kerr, R. Braisted, G. G. Sukkurwala, M. Teeling 
 

SPE-169564-MS Estimation of Stimulated Reservoir Volume Using the Concept of Shale Capacity 
and its Validation with Microseismic and Well Performance: Application to the Marcellus and 
Haynesville ......................................................................................................................................................................... 751

A. Ouenes, B. Aissa, D. Boukhelf, M. Fackler 
 

SPE-169565-MS Use of Conventional Well Logs In Selective Completion Designs for Unconventional 
Reservoirs ........................................................................................................................................................................... 765

R. D. Barree, M. W. Conway, J. L. Miskimins 
 

SPE-169566-MS Proppants Selection Based on Field Case Studies of Well Production Performance in 
the Bakken Shale Play ....................................................................................................................................................... 773

K. Hu, J. Sun, J. Wong, B. E. Hall 
 

SPE-169567-MS High Performance Ceramic in the Bakken ......................................................................................... 793
J. W. Crafton, D. C. Herndon, T. R. Kaul 

 

SPE-169569-MS Green Chemistry versus Full Chemical Disclosure and the Surrounding Industry 
Struggles and Perceptions ................................................................................................................................................. 803

M. E. Sharp, D. R. Goudie 
 

SPE-169570-MS Analysis of Decline Curves Based on Beta Derivative........................................................................ 817
M. Shahamat, L. Mattar, R. Aguilera 

 



SPE-169571-MS Environmental Responsibility of Current Proppant Solutions ......................................................... 833
T. Fuss, J. Shi, J. Ma, D. C. Herndon, W. T. Stephens 

 

SPE-169572-MS Multi-stage Hydraulic Fracturing Design In Horizontal Wells With The Use Of Drill 
Cuttings .............................................................................................................................................................................. 844

B. K. Olusola, R. Aguilera 
 

SPE-169573-MS Production Analysis of a Niobrara Field Using Intelligent Top-Down Modeling ............................ 860
S. A. Haghighat, S. D. Mohaghegh, V. Gholami, D. A. Moreno 

 

SPE-169574-MS CTU Deployed Frac Sleeves Benchmark Horizontal Multi Stage Frac Isolation 
Performance ....................................................................................................................................................................... 868

E. G. Schmelzl, D. J. Schlosser, D. A. Alvarez, D. Gulewicz 
 

SPE-169575-MS Simulation Study of CO2 Huff-n-Puff Process in Bakken Tight Oil Reservoirs .............................. 881
W. Yu, H. Lashgari, K. Sepehrnoori 

 

SPE-169578-MS CO2 Injection for Enhanced Gas Recovery......................................................................................... 897
S. Kalra, X. Wu 

 

SPE-169580-MS Production Comparison of Hydraulic Fracturing Fluids in the Bakken and Three 
Forks Formations of North Dakota .................................................................................................................................. 912

J. Fry, M. Paterniti 
 

SPE-169581-MS Experimental Study and Modeling of the Effect of Nanoconfinement on 
Hydrocarbon Phase Behavior in Unconventional Reservoirs ........................................................................................ 921

L. Wang, E. Parsa, Y. Gao, J. Ok, K. Neeves, E. Ozkan, X. Yin 
 

SPE-169582-MS Microemulsion vs. Surfactant Assisted Gas Recovery in Low Permeability 
Formations with Water Blockage ..................................................................................................................................... 929

A. Rostami, H. A. Nasr-El-Din 
 

SPE-169583-MS Complexities Associated with Thermal Stimulation of Low Gravity Oil Sand Using 
Horizontal Wells ................................................................................................................................................................ 948

Q. Qi, Q. Zhang, I. Ershaghi 
 

SPE-169585-MS Computational Fluid Dynamics for Horizontal Well Plunger Lift System Design .......................... 963
N. Longfellow, D. Green 

 

SPE-169586-MS Strategies and Methods for Centralized Water Management Facilities in the 
Piceance Basin.................................................................................................................................................................... 979

J. J. Lobato, G. L. Zolnosky 
 

SPE-169587-MS A Pattern-Based Approach to Waterflood Performance Prediction Using Knowledge 
Management Tools and Classical Reservoir Engineering Forecasting Methods.......................................................... 992

E. Artun, M. Vanderhaeghen, P. Murray 
 

SPE-169588-MS A Production Performance Prediction and Field Development Tool for Coalbed 
Methane Reservoirs: A Proxy Modeling Approach ...................................................................................................... 1007

V. H. Rajput, E. D. Korkmaz Basel, T. Ertekin 
 

SPE-169589-MS Thermodynamically-Consistent Modeling of Adsorption in Liquid-Rich Shales .......................... 1022
V. H. Rajput, T. Ertekin 

 

SPE-169590-MS Impact of Fracture Closure on Productivity Decline of Unconventional Wells ............................. 1037
A. Sarna, Q. Xing, J. F. Mork, I. Ershaghi 

 

SPE-169591-MS A Method for Pinpointing The Location of High Permeability Channels ...................................... 1048
H. Wu, N. Najem, I. Ershaghi 

 

SPE-169592-MS Anisotropic Model For Permeability Change In Coalbed Methane Wells ..................................... 1059
R. L. Moore, I. D. Palmer, N. Higgs 

 

SPE-169595-MS Multidiscipline Approach to Real-Time Optimization of Down-Spaced Pay Adds in a 
Mature Gas Play, San Juan Basin, New Mexico ........................................................................................................... 1069

D. P. Kundert, K. Gangiredla, L. W. Erdmann, R. A. Klem, P. W. Sanchez 
 

Author Index 




