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Errata 
A few figures were formatted incorrectly in the first printing of Monograph 4. This document 

contains the corrected images. Newer revisions also contain minor changes in wording and 

punctuation. 

 

The upper image in Fig. 7.20 (Page 178) was 

incorrect. The correct figure appears at right. 
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The following figures from Chapter 9 have been improved. 

 

Figs. 9.5 and 9.6, Page 214. 

 

 
  

 

 

 

Fig. 9.25, Page 232 
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Figs. 9.36 and 9.37, Page 239 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4 

 

Index 
 
Note that terms in this list may not appear on every page in a range, and the range may not be solely about that 
term. The committee makes no claim to the completeness of the list. 

 

1P-2P-3P 209, 229, 242, 253, 268, 269, 280, 281, 294, 298-301 

Agarwal-Gardner, 260, 293-296 

aggregation, 4, 7, 24, 88-90, 208, 209, 215, 236, 239, 241, 242, 243 

analogous wells, 99, 109, 220, 222, 230, 231 

analytical models, 5, 24, 26, 71, 113, 114, 167, 169, 170, 176, 177, 183 

Arps, 3, 4, 8, 23, 27, 51, 71, 75-83, 86, 101, 102, 106-111, 114, 118, 123-155, 176, 180, 207, 220, 221, 227, 228, 

244, 250-254, 262-273, 277, 278, 280. Also see Modified Arps 

artificial lift, 32, 68-72, 81, 90-94, 97-100, 108, 165, 182, 211 

Bakken, 0, 7, 11, 13, 73, 78, 79, 97, 106, 136, 201, 202, 218, 229-231, 236-238, 241, 246-248, 252, 260, 263-265, 

268, 269, 274 

b-factor, 78, 82, 83, 96, 108, 109, 123 

bilinear flow, 79, 121, 122-127, 130, 134, 136, 139, 146, 147, 149, 152, 160, 161, 250 

Blasingame, 29, 30, 118, 124, 150, 152, 163, 166, 170, 180, 260-264, 268, 275-278, 291, 294-296, 301 

brittleness, 16, 46-48 

cavitation, 60 

coalbed methane, 11, 16, 18, 22, 29, 97 

coalseam gas, 11, 16, 18, 29, 33, 40, 41, 48, 58-60, 68 

coefficient of determination, 215, 234, 235, 238, 240, 241 

core descriptions, 32, 36, 37 

Corey  functions, 185, 197, 263, 276, 295 

decline curve analysis, 3, 4, 9, 26, 74- 112, 150, 151, 183, 207, 211, 301 

depth of investigation, 119, 133-135, 152, 169, 302 

deterministic, 6, 151, 172, 208, 209, 242 

DFN (discrete fracture network), 167, 172, 177 

diagenesis, 35-38, 53 

diagnostic plot, 4, 27, 121, 135-138, 148, 158-166, 248-252, 255, 264, 265, 270-277, 286-296 

discrete fracture network. See DFN 

drainage area, 34, 41, 51, 58, 92, 93, 96, 102, 103, 107, 110, 114-119, 128, 132, 133, 135, 149, 151, 158, 167, 

173, 175, 226, 248, 249, 263, 276 

drilling fluids, 55, 70 

Duong, 4, 8, 126, 139-154, 250, 255-259, 264, 267-280, 287, 290, 291, 296, 297, 298, 302, 303 

Eagle Ford, 7, 11, 13, 29, 39, 48-53, 58, 162, 180, 184, 186, 188, 190, 196, 211, 212, 213, 230, 246, 282, 285, 

289, 291, 295-301 

economic limit, 28, 129, 130, 141, 228, 242, 260, 263-268, 278-280, 297, 298-300, 303 

Effective decline rate, 254, 259, 264, 269, 277, 292, 296, 302 

estimated ultimate recovery. See EUR 



5 

 

EUR, 6, 8, 18, 22, 23, 30, 47, 50, 98, 106, 107, 141, 142, 173, 182-184, 188, 192, 195, 196, 204, 208-210, 222, 

225, 226, 229, 230-243, 253, 260, 264, 265, 268, 269, 273, 278, 280-282, 290, 297, 300-302 

exponential decline, 3, 76, 96, 118, 127-131, 135, 137, 144, 145, 152, 153, 212, 213, 221, 223, 230, 233, 239, 

240, 250, 253, 254, 257-259, 267, 268, 272, 274, 278, 279, 289, 292, 302 

faults, 32, 34, 41, 47, 48, 51, 59, 63, 72 

flowing bottomhole pressure (FBHP), 4, 24, 75, 76, 81, 92, 93, 94, 97, 98, 108, 184, 191, 192, 195, 247, 248, 

264, 269, 277, 286, 295, 296 

Fetkovich, 4, 9, 23, 75, 77, 79, 111, 117, 128-132, 135, 150, 151, 166, 250, 255, 262, 264, 271, 272, 277, 278, 

287-291, 295, 296 

Final decline rate, 105, 219, 222-226, 232, 237, 238, 243 

flow regime, 4, 5, 24, 26, 76, 78, 79, 95, 115, 116, 120-127, 130, 132, 134-136, 147-150, 157-170, 175, 176, 

216, 220, 243, 249, 250, 255, 267, 270, 271, 287, 295, 298, 299 

flowing material balance (FMB), 260, 261, 262, 264, 275, 277, 278, 291, 294, 296 

fracture half-length, 152, 153, 161, 163, 165, 185, 192, 197, 198, 247, 263, 269, 270, 276, 282, 288 

fracture stimulation, 2, 3, 31, 36, 42, 54, 57, 61-67, 71, 72, 177, 218, 247, 268, 269, 282 

fractures, 4, 6, 17, 22, 24, 32, 33, 36, 41-48, 51, 52, 55, 57, 59, 60, 63-68, 72, 76, 78, 80, 90, 92, 96, 102, 111, 

118, 119, 121, 133-136, 147, 151, 156, 161, 163, 170-177, 183-192, 196, 197, 199, 203, 204, 224, 247, 249, 

260, 263, 272, 276, 277, 288, 289, 296 

geochemistry, 2, 32, 39, 204 

geomechanics, 2, 42, 203, 204 

geostatistical method, 208, 242 

gridding, 170, 172, 174, 175, 184, 190, 203 

Gringarten, 120, 151 

half slope, 121, 122, 125, 140, 160, 161, 170, 174, 175, 216, 227, 250, 270, 271, 287 

harmonic decline, 118, 127, 129, 262, 300 

histogram, 198, 213-215, 217 

history match, 42, 50, 71, 133, 142, 143, 169, 171, 178, 179, 182, 186, 191-195, 256, 257, 260, 263, 264, 272-

277, 288, 293, 295 

horizontal well, 3, 4, 24, 41, 42, 45, 54, 57, 60- 65, 73, 76, 92, 95, 96, 119, 121, 134, 135, 147, 155, 165, 168, 

171, 172, 177, 210, 220, 223, 224, 228, 229, 232, 244, 247, 249, 250, 254, 260, 272, 281 

hydrogeology, 2, 40 

hyperbolic  decline, 75, 76, 77, 95, 104, 127-129, 180, 207, 220, 221, 244, 253, 254, 266, 267, 272, 279, 289 

initial decline rate, 152, 214, 217, 222, 224, 225, 244, 302 

isotherms, 25, 32, 39, 44 

kerogen, 32, 48, 281 

lease operating expense. See LOE 

linear flow, 4, 76, 79, 86, 95, 118-127, 130-136, 139-154, 160-163, 166, 169, 172, 174, 175, 179, 216, 222, 226, 

227, 232, 250, 251, 253, 257, 270-273, 287- 289, 302 

lithofacies, 35, 36, 46, 50, 51 

LOE (lease operating expense), 211, 219, 220 

log-log plot, 81, 85, 100, 119, 122-126, 133, 134, 139, 140, 148, 159, 160, 214-216, 226, 255, 273 

log-probit plot, 219, 220, 229-231 

Marcellus, 7, 13, 14, 224, 225, 226, 246, 269, 270, 274-281, 288, 302 



6 

 

material balance time (MBT), 4, 118, 123-126, 136, 148, 150, 153, 160, 163, 166, 180, 216, 250, 262, 270, 275, 

281, 287, 295, 296 

MBT. See material balance time 

mineralogy, 24, 32, 35, 36, 44-46, 51, 57 

modified Arps, 252-254, 264-268, 272, 277, 278, 280, 289, 291, 296-298 

net present value (NPV), 196-202 
noisy data, 148, 247, 252, 255, 272 

nominal decline, 78, 110, 221, 244, 254, 257, 280, 289, 302 

nonuniqueness, 158, 163 

normalization, 24, 119, 134, 136, 149, 158, 162, 178, 228, 234, 235 

normalized pressure, 116, 120, 121, 122, 125, 133, 136, 148, 162-164, 166, 227, 251, 296 

normalized rate, 4, 93, 94, 116, 123, 129-137, 140, 148, 160, 163, 164, 212, 227, 228, 232, 250, 251, 261, 270, 

275, 287, 295 

NPV, 196-202 

numerical model,  4, 5, 26, 109, 113, 158, 161, 164, 167-177, 182-207 

organic richness, 25, 39, 44-47, 59 

outliers, 148, 157, 213-216, 231-234, 243 

P10/P90 ratio, 6, 209, 214-220, 229, 231, 236, 239, 243 

PDA. See production data analysis  

perforation clusters, 61, 165 

permeability,  3, 4, 11, 13, 15-17, 20- 26, 32-51, 54, 56, 60, 62, 65, 67-72, 77, 78, 89, 90, 92, 97, 99, 101, 104, 

110, 111, 114, 119, 120, 128, 129, 132, 135-139, 143, 144, 152, 156, 161, 163, 164, 167-175, 182-189, 192, 

193, 197-204, 245-252, 263, 264, 270, 271, 272, 276, 277, 282, 288, 294-296, 303 

PET. See productivity enhance-ment tools 
porosity, 15-17, 24, 25, 35-40, 45-47, 50, 76, 111, 153, 156, 165, 168, 169-174, 182-192, 197, 203, 204, 246, 

247, 249-251, 261-263, 270, 276, 282, 288 

pressure transient, 5, 25, 34, 99, 111, 116, 120, 151, 167, 176, 180 

pressure-normalized rate, 93, 94, 137, 140, 148, 228, 232, 287 

probabilistic methods, 208 

production data analysis, 29, 30, 73, 129, 150, 160, 169, 195, 207, 242, 250, 260-263, 275, 277, 293, 302  

production diagnostics, 157, 159, 164 

production forecast, 28, 71, 113, 130, 158, 165, 169, 171, 177, 178, 179, 205, 207, 211, 215, 220, 225, 229, 235, 

242, 243, 252, 256, 266 

production metrics, 157, 162 

productivity enhancement tools (PET), 183, 184, 192, 193, 197, 198 

proppant, 25, 32, 41, 43, 63-70, 93, 101, 165, 183-189, 204, 234, 281 

pseudopressure, 115, 133, 148, 167, 168, 169, 249, 270, 271, 287 

pseudotime, 148, 167, 168, 169, 294 

quarter-slope, 122, 123, 125, 126, 160, 161, 250, 286, 287 

radial flow, 76, 79, 95, 114-125, 131, 132, 144-147, 150, 169, 172 

radius of investigation, 115, 116, 119, 153, 169, 226 

rate-transient analysis (RTA),  5, 8, 118, 133, 135, 147, 149, 158, 163, 164, 220, 260, 292, 293, 296 

rate-normalized  pressure, 148, 162, 163, 164, 166, 227 



7 

 

refracturing, 67, 100, 183, 211 

relative permeability, 32, 44, 49, 65, 185-187, 197, 203, 204 

representative well,  158, 164, 177-180 

reserves, 1, 2, 3, 6, 7, 9, 10, 19, 21, 26-31, 34, 37, 40-45, 51, 54, 59, 66-68, 71, 72, 74, 78, 79, 82, 86, 87, 90, 92, 

101, 111-114, 151-157, 182, 207-211, 215, 219, 220, 222, 228-249, 252, 253, 260, 261, 265-269, 278, 280, 

289, 293, 294, 297-302 

reservoir simulators, 6, 182, 183, 189, 202-204 

risk, 23, 38, 78, 93, 104, 108, 122, 123, 196, 209 

scaling factor, 106, 178, 179 

SEDM. See stretched exponential decline model  

segmented analysis, 217, 218 

seismic attributes, 47, 48 

semilog, 82, 83, 86, 88, 100, 104, 106, 159, 163, 164, 214-216, 239 

sensitivity analysis, 190-192 

sequential aggregation plot, 241, 243 

shape factors, 117 

slickwater, 63, 64, 67 

special core analysis (SCAL), 185 

square root of time, 86, 118, 163, 164, 170, 179, 251, 271, 287, 296 

stationarity, 231 

stimulated reservoir volume, 92, 119, 135, 149, 156, 167, 247, 261-263, 269, 302 

stimulation stages, 3, 25, 61, 65, 234, 247 

stratigraphy, 32, 34, 35, 52 

stretched exponential decline model (SEDM), 8, 137, 138, 141, 142, 145-149, 152-154, 250, 259, 260, 263, 

264, 267, 268, 271, 274-280, 287, 291-298 

switch time, 149, 219, 221, 225-228, 232, 233, 244, 258, 266, 292 

Tartan grids (LS-LR-DK grids), 189, 190, 203 

terminal decline rates, 219, 253, 254, 265 

thermal maturity, 32, 39, 44, 48, 59, 281 

tornado plots, 191 

tracer surveys, 69 

transient flow, 23, 28, 78-81, 114, 118, 124, 125, 128, 130-133, 137, 143-146, 150, 169, 195, 210, 220-222, 237, 

244, 249, 250, 252, 254-265, 271-277, 280, 287, 290, 292, 294, 296, 298 

transient linear flow, 4, 118-125, 130-136, 139, 142-149, 216, 222, 226, 227, 232, 271,  

transient radial flow, 114-116, 119, 124, 131, 132 

transverse fractures, 249, 260 

trilinear, 171, 174, 175, 176 

trumpet chart, 229, 230, 243 

type well, 103-107, 127, 236- 239, 243, 281 
uncertainty, 6-8, 24, 34, 44, 45, 50, 74, 87, 101-104, 107, 149, 158, 165, 176, 179, 183, 207-246 

unit slope, 120, 121, 125, 160-162, 170, 174, 216, 250, 270, 271, 287, 292 

variance, 6, 102, 107, 209, 213-220, 230, 231, 236, 237 

volumetrics, 50, 261, 264, 265, 291 



8 

 

Wattenbarger, 260, 283, 284, 302 

well life, 79, 81, 83, 84, 86, 101, 102, 105, 108, 130, 136, 141-146, 211, 228, 256, 263, 266, 268, 269, 273, 293, 

298, 301 

wellbore stability, 42, 51, 72 

wellpads, 55, 58, 70 

 

 


