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Abandon, 308

Absalute pressure, 198, 291

Acidization, 213

AC impedanee, 421

Acre-foot, 4

AC resistance, 422

Across the line, 413

Acrylopitrile-butadiene-styrene {ABS),

220

Aeolian, soils, 23

Aeration, zone of , 4

Affinity laws, 195

AIr circulation rotary drilling, 266

ATr drilling, 266

Alr in discharge, 221

Air lzakage, 293

Airlifi, 284,293

Airlift puinping, 204

Adir line, 286

Air/water separation, 310

Alaska, 32

Algae, 211

Alluvial deposits, 19

Aluminum conductors, 419

Aluminam piping, 220

Ambient temperature, 410

Ammeter, 413

Ampacities, 421

Ampacity ratings, 418,421

Analysis of pump test data, 145

Anisotropie soils, 46, 132

Anisotropy, 47, 91, 92

*Antediluvian,” 25

Antielines, 32

Appalachians, 33

Apparent cohesion, 65

Aguiclude, 7,92,93, 132

Aquifer: artesian, 267
eonfined, 7, 77, 78, 99, 118
high yield, 284

Index

ideal, 74

ideal water table, B4

natural, 76, 91

water table, 7,77, 110, 118, 159
Aquitard, 92
Area ratio, 329
Arkansas valley, 33
Artesian aquifers, 267
Artesian pressure, 236
Artificial rechasge, 49, 73, 374, 441
Atmospheric pressure, 293
Atterberg limits, 49
Aupered sand drains, 396
Autormatic fleat chamber, 310
Automatic meps, 311
Automalic startup, 41§
Auxiliary air-separation devices, 311
Available lift, 293
Available NPSH, 198

Baking out of motors, 408
Barrier boundaries, 150
Basait, 28

Basic dewatering well, 285
Bays, 162

Baytown, Texas, 72
Beaches, 22

Beam method, 346
Bedding layers, 29
Bedding planes, 29
Bentonite, 261, 283, 346
Bentonite pellets, 134
Bentonite seals, 134

Berlin subway, 12
Bicarbonate aikalinity, 211
Bicarbonates, 211

Bidding documents, 183
Bimetallic strips, 410
Biologie activity, 21, 22, 27
Biologic analysis, 218
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476  Index

Blow, 64, 248

Bog cutter, 393

Boils. 248

Borehole testing, 177

Boreli corrections, 104

Borings, 176
interpretation of, 16

Boulder clay, 24

Boulders, 56, 339

Brake horsepower (BHP), 193

Bucket augers, 260

Bullhead tee, 306

Butler, 111

Cable tool rigs, 266
Calcite, 29
Calcium carbonate, 29
Calcium sulfate, 30
Calculated recovery, 83
California, 32

coastal range of, 29
California pipe method, 455
Capacity of well, 121
Capacity ratio, 327
Capillary forces, 44
Carbonates, 211
Carbon dioxide, 30, 207

Clayey silt, 57

Clay minerals, 18

Clogging, 268

Coastal range of California, 29
Cobbles, 56, 266

Cock, 310

Cofferdam collapse, 63
Cofferdam failure, 338
Cofferdam predrainage, 246
Cofferdams, 234,334
Cohesion, 35, 49, 60
Cohesive sils, 50
Compensaled heater, 410
Compressed air tunneling, 73
Compressible deposit, 74
Compressible siit, 69
Compressible soils, 69
Cormpressive strengths, 49

Concentric dewatering systems, 127
Confined aquifer, 7,77, 78,99, 118

Consolidation, 69, 71
Consolidation coefficient, 71
Construction of sumps, 249
Continental glaciation, 17
Continental glaciers, 24
Continuous fight auger, 267
Continuous slot screen, 280

Cascading, 314 Continuous slot-shaped wire screen, 268
Casing, 267 Continuous slot wellscreen, 272
Cavernous structure, 31 Contractor’s self-priming pump, 190
Cavitation, 196, 313 Contractor’s submersible motor, 399
Ccment grout, 31 Contractor’s submersible pump, 186
Cementing agent, 30 Control valve, 297

Changed conditions, 442 Conventional horizontal motor, 402
Check valve, 286 Conversion factors, 44

Chemical additives, 283 Copper conductors, 419

Chemical analysis, 217 Coral, 27,29, 30

Chemical precipitates, 28
Chermical sampling, 217

Coral formations, 23
Coral limestone, 18, 30

Chemistry, 207 Corrosion, 207

Chlorides, 208 Corrosive waters, designing for, 212
Chlorination, 381 Costs of dewatering, 427434
Choosing dewatering method, 233 Creep,350

Churn drills, 266 Crenothrix, 210

Circulated brine, 351

Classification of soils, 38,57 Crustal motion, 32

Clay, 49, 60, 66, 350 Cumulative drawdowns, 119
boulder, 24 Currents, littoral, 23
silty, 18, 57, 61 Curvilinear squares, 126
strength of, 50 Cutoff methods, 242, 332

Critical gradient, 62



Cutoff wajls, 73

D’Arcy, 10

D'Arcy’s law, 42, 62

DC resistance, 421,412

Deep well syslems, 257

Deflocculating agents, 282

Deltas, 26

Deposition, 17, 22, 27

Depth of wellpoint screen, 291

Design, 140

Designing for corrosive waters, 212

Designing for encrustation, 212

Design of nozzles and venturis, 325

Development, 275

of wells, 283

Dewatering costs, 427434

Dewatering discharge disposal, 169

Dewatering effects, 181

Dewatering method selection, 233

Dewatering specifications, 435

Dewatering submittals, 439

Dewatering systems owner designed,
437

Dewatering to impermeable bed, 299

Dewatering wells, 239, 285

Diaphragmn wall, 13,242,339

Differential head, 326

Differential settlement, 72

Differing site conditions, 442

“Diluvian,” 25

Dip, 408

Discharge columr, 288

Discharge piping, 306

Disconnect switch, 409

Displacement sand drains, 392

Dispasal of dewatering discharge,
169

Distribution of water, ¢

Distribution systems, 418

Ditches, 251

Down-the-hole-drills, 266

Drainage of perched water, 384

Drainage of silts and clays, 66

Drainage trench, 105

Drains, 247, 251

Drawdown tube, 295

Drift, glacial, 24

Drilling debris, 283

Drilling methods. 304

ndex

Drop pipe, 286
Dry unit weight, 40
Dune sand, 23, 26, 37, 39

477

Duration of pumpdown and recovery, 144

Dutch bailer, 394
Dutch polders, 8

Earthquakes, 32
Effective stress, 61, 62, 69
Effects of dewatering, 181
Efficiency, 193
Effluent stream, 4
Ejector, 321,331

single pipe, 319

two pipe, 319
Ejector efficiency, 324
Ejector headers, 330
Ejector installation, 330
Ejector pumping stations, 322
Ejector risers, 329
Ejector systems, 13, 240, 319
Ejector vacuum wellpoints, 67
Electrical design, 397
Elecirical energy, cost, 425
Electric generators, 417
Electric motor, 200,397

submersible, 12
Electric probe, 136
Electroosmosis, 13, 66, 67, 241
Elevation, 292
Encrustation, 207

designing for, 212
Energy charge, 426
Equilibrium formulas, 98
Equilibrivm plot, 104
Equipotiential hines, 126
Equivalent isotropic permeability,

92
Equivaient isotropic transmissibility,
76,109

Equivalent permeability, 49
Equivalent radius, 106
Equivalent radius of influence, 96
Eresion, 61, 171
Erratic, 26
Esker, 26
Estuaries, 22
Evapotranspitation, 4
Excavation methods, 234, 236
Excavation support, 234, 237
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Failure of cofferdam, 338
Fall of rivers, 19

Fault, 24,27, 32

Feeders, 424

Fiberglass, 220

Filter envelope, 280

Filter packs, 274

Filter piezometer, 287
Filter sand, 134, 269, 304
Fine-grained soils, 321

Fine soils, 299

Fissures, 27, 28

Flexibility, 246, 306

Floe, ice, 26

Flood piain inundation, 19, 162
Flow, measurement of, 453-473
Flow considerations, 298
Flow lines, 126

Flow net analysis, 125
Flow paths, 71

Fold, 24, 29,32
Formation loss, 122, 159
Foundation engineering, 34
Free carbon dioxide, 22
Free draining soils, 41
Freezepipes, 350

Freezing, 13

Frequency of observations, 145
Friction head, 221

Frost heave, 359

Fuel adjustment, 426
Fuses, 409

Galanella, 210
Galvanized screens, 273
Galvanized steel, 273
Gap graded soil, 36, 39
Geologic studies, 174
Geophysical methods, 178
Geotechnical investigation, 173
Glacial drift, 24
Glacial lakes, 26
Glacial outwash, 25
Glacial till, 24,37, 39
Glaciation, continental, 17
Glaciers, 23, 24
Gradation, 41

of soils, 35
Graded filters, 281
Grade slabs, 71

Gradient correction, 293
Graduated cylinder, 58
Grain shape, 41

Granular soils, 350
Gravel, 253

Gravel-filled ditches, 252
Gravel mats, 253

Gravel pipe, 288
Gravels, openwork, 19
Gravity drainage, 65
Gravity retaining wall, 354

Grounding of electrical circuits, 424

Ground moraine, 25

Ground water movement, 357
Groundwater quality, 331
Ground water velocity, 6
Grouting, 13, 243, 360
Grouting purposes, 360
Grout injection methods, 363

Grout instrumentation and control, 369

Grout seal, 289
Grout types, 363
Gypsum, 28, 30

Hardness, 30, 211
Hardpans, 24
Hawaii, 32
Head ratio, 326
Header, 306
Heaters, 410
Heave, 29
High-capacity wellpoints, 295
High-yield aquifers, 284
High-yield zones, 93
Hoisting equipment, 262
Holepuncher, 303, 393

and casing, 303, 394

with multiple barrels, 394
Honolulu, 31
Horizontal drains, 241
Horizontal variability, 93
Houston drill, 259, 304
Hydraulic gradient, 43, 62

Hydraulic Institute, 206, 221, 447

Hydrogen sulfide, 22, 30, 208
Hydrologic eycle, 3,5, 24
Hydrometer analysis, 35

Ice floe, 26
Iceland, 29



Ice sheets, 27

ideal aquifer, 74

Ideal water table aquifer, 84
Igneous rock, 28

Illites, 18

Image wcll theory, 97
[mpeller diameter, 195
Impermeable seai, 132
Industrial wastes, 209
Infiltration, 8

Influent stream, §

Injected sand drains, 394
Inorganic analysis, 218
Inorganic precipitation, 210
Inrush current, 408

Inrush velocity, 284
Installztion and removal, 431
Installation of wellpoints, 300
Instantaneous release from storage, 76, 85
In situ density, 45

Interlock, 332

Inundation, 19,96, 162, 163
Iron, 209, 210

Iron-fixing bacteria, 210
Isotherms, 350

Isotropic aquifer, 76

Jacab, 160

Jacob constants, 79, 82
Jetting, 258

Jetting chain, 300
Jetting pumps, 191
Join gystem, 340

Kame, 26
Kaolinites, 18
Kettle, 26
Keyway, 254
Kilsby Tunnel, 10
Kozeny, 112

Laboratory analysis, 178
Lacustrine, 16
Lagging, 237
Lakes, 21, 161
glacial, 26
Lattice structure, 49
Lightning arrester, 404
Limestone, 17, 27, 29
coral, 18, 27,29

Index
solutionized, 30
Limestone caverns, 30
Line source, 96, 105
Liquid limit, §0
Liquid nitrogen, 352
Lithography, 61
Littoral currents, 23
Loess, 23, 26
Long Beach, California, 72
Long narrow systems, 107
Losses: in discharge piping, 221
in ejector headers, 228
in wellpoint header lines, 226
Louvred wellscreen, 268, 273, 280
Luray, Virginia, 30

Magnetic coils, 410
Magnetic starter, 410
Maintainance of water levels, 375
Manchette tube, 367
Manganese, 209
Maps, 174
Marsh gas, 22
Masonry buildings, 73
Mathematical models, 100
Matrix, 44
Maximum theoretical capacity,
386

Meadow mat, 22, 23
Mechanical analysis, 35
Megohmmeter, 408, 413
Meinzer unit, 43
Melting alloy, 410
Meltwater, 25
Metering device, 289
Methane, 22
Methods: in combination, 245

in grout injection, 363

of predrainage, 235
Mexico City, 72
Miami, Florida, 31
Michigan basin, 33
Micron per second, 43
Mineral composition of soils, 18
Minerals, clay, 18
Miscellaneous salts, 208
Mobilization, 428, 429
Molecular forces, 49
Montmorillonites, 18
Moore, Thomas, 11
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Mops, automatic, 311
Morain: ground, 25
terminal, 25
Mortar sand fitter, 305
Motor cantrols, 408
Motor cooling, 408
Mud cake, 262, 281, 283, 284, 285
Mud circulation, 266
Mud pump, 262
Mud wave, 64
Multistage systems, 293
Multistage wellpoint system, 294,
307

National Weather Service, 169

Natural aquifer, 76, 91

Negative friction, 71

Neutral pressure, 61

Nondisplacement drains, 392

Nonwoven fabrics, 253

NPSH (net positive suction head),
196, 198, 313

Qahu, Hawaii, 29

Observation well, 130

Ocean beaches, 162

ODP motors, 402

Old maps, 174

QOolites, 18

Open area, 269

Open joint tile pipe, 252

Open pumping, 69, 234, 235, 247

Openwork gravels, 19

Operation and maintenance, 431

Ordinary piezometers, 131

Organic constituents, 21

Organic silts, 18

Ostionera, 31

Cttawa sand, 134

Qutcrops, 56

Outwash, 25

glacial, 25

Overconsolidated soils, 24

Overload relays, 410

Owner designed dewatering
systems, 437

Packer assembly, 320
Partially full pipe, 455, 460, 464

Partial penctration, 92, 111

Passive pressure, 337

Peat, 18, 55

Penetration of sheeting, 335

Percentage of fines, 58
estimation of, 59

Perched water drainage, 384

Perched water table, 7

Perennial streams, 4

Perforated plastic pipe, 252

Permanent effect of buried drains, 255

Permanent effects, 179

Permeability, 42, 44,45, 49,57, 109
equivalent, 49

Permeameter, 45

Phosphates, 283

Photosynthesis, 211

Phreatic surface, 6, 65, 103,293

Piezometer, 48, 130, 134,137,177

Piezometer array, 142

Piezometer construction, 133

Pipe cap orifice meter, 467

Pipe friction manual, 447

Piping, 123

Piping channels, 64

Piping systems, 219

Pitot tube principal, 453

Plasticity, 49, 58, 60

Plasticity index, 50

Plastic limit, 50

Plastic piping, 220

Platelets, 49

Pleistocene epoch, 23, 24

Plioceneage, 31

Pneumatic piezometer, 138

Polyethylene, 220

Polyphosphates, 211

Polypropylene, 220

Polypropylene safety rope, 288

Polyviny! cliloride (PVC), 220

Poorly graded soil, 35

Pore pressure piezometers, 137

Pores, 35

Porewater, 61

Porosity, 39, 44

Porous concrete pipe, 252

Power factor, 413

Power factor penalty, 426

Power outages, 402



Precipitation, 167
Precompressed bentonite pellets, 134
Predrainage, 11, 235
Predrilling, 259
Prepleistocene, 24
Pressure, 61
absolute, 198, 291
Pressure gauge, 287
Pressure relief wells, 289
Propeller meters, 453
Properties of soils, 42
Proteetion of water supplies, 375
Proving piezometers, 135
Prugh method, 281
Puddling, 64
Pulldown, 262
Pumpdown duration, 144
Pump engines, 159
Pumpirg fines, 69
Pumping interruptions, 78
Pumping of [ine soils, 66
Pumping rate, 144
Pumping test, 48, 139, 183
data analysis, 145
purposes of, 140
Pump-in tests, 47
Pump performance curves, 193
PVC, see Polyvinyl chloride

Quick condition, 23, 63
Quicksand, 10, 23,62

Radial flow, 99, 103
Radius: of influence, 82, 95, 108

of well, 122
Rated voltage, 420
Reading piezometers, 136
Recharge, artificial, 49, 73, 374, 441
Recharge boundaries, 95, 148
Recharge trenches, 376
Recharge water, 38()

sources of, 380

treatment of, 381
Recharge welipoint systems, 379
Recharge wells, 377
Recommended casing sizes,

316

Recovery calculations, 83
Reccovery data, 84

Index

Recovery duration, 144
Rectangular suppressed weir, 470
Redeveloped well, 217
Reduced voltage starters, 413
Reinfiltration, 169
Relative density, 40, 41
Release, 65
Relieved tremie seals, 246, 347
Required NPSH, 198
Reservoirs, 161
Residual soil, 17
Reverse circulation, 264
Revert, 260, 262
River bed, fall of, 19
Rivers, 18, 162
Rock, 27
chemicali disintegration, 17
coral limestone, 18, 30
igneous, 28
limestone, 17, 27, 29
sedimentary, 17
sheeted cofferdam to, 336
weathering, 17,27
Rockies, 33
Rorabaugh, 160
Rotary drills, 261
Rotary holepuncher, 259, 304, 394
Rotation, 408
Runoff coefficient, 4

Safety, 213
St. Peter’s sandstone, 28
Salt water, 22
Sampling for sand in discharge, 284
Sandbags, 249,253
Sand drains, 13, 67, 241, 384
injected, 394
Sand drains in soil consolidation, 390
Sand packing, 123
Sand pumping wells, 277
Sand sampling, 284
Sandstone, 17, 28,31
Sanitary seal, 287
Saturated unit weight, 41
Saturation, 65
Saugus formation, 28
Scoria, 29
Scouring of silt from river bed,
167
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Screen entrance velocity, 268
Sealed vacuum wellpaints, 308
Secant piles, 242, 343
Sedimentary rock, 17, 28, 29
Sedimentatior tanks, 381
Seepage forces, 61
Self-destroying addijtives, 260
Selfjetting wellpoint, 294
Sequestrants, 210
Sequestration, 381
Serrated joint, 340
Service factor, 408
Settlement caused by dewatering, 67,

181
Sewers, 171
Soluble rock, 27
Shafts, 354
Shear strengths, 49
Shear vane test, §1
Shelly sandstone, 31
Short flight auger, 267
Short screen wellpoints, 296
Sichart, 109, 123
Silica, 18
Silts, 49, 60, 66

organic, 18

Siltstone, 17, 28
Silty clay, 18,57, 61
Single pipe ejectors, 319
Sinkholes, 30
Slope, 29
Slope stabilization, 253
Slotted plastic wellscreen, 268
Slotted PVC screen, 271, 280
Slow storage releage, 150
Slurry concrete walls, 234
Slurry trench, 242, 339,343
Sinear, 386
Snake River, 1daho, 28
Sodium hexametaphosphate, 210
Soil classifications, 38,57
Soil density from standard penetration

test, 56
Soil descriptions, 55
Soil gradation, 1§
Soil properties, 42
Soil splitting, 362, 368
Soil stabilization, 331

Soil stress, 61
Soil stracture, 3%
Soils: cohesive, 50
compressible, 63
fine, 299
fine grained, 299
formation, 17
free draining, 41
gap graded, 36, 39
mineral composition, 18
averconsolidated, 24
poorly graded, 35
properties of, 42
residual, 17
stratified, 46, 91, 277
vesicular, 18
volcanic, 18
well graded, 35
wind deposited, 23
Soldier beams, 237
Soldier piles, 340
Soldier pipes, 340
Solutionized limestone, 30
Specific capacity, 88
Specific capacity of aquifer, 118
Specific gravity, 40

Specifications, dewatering, 435443

Specified minimum systems, 438

Specified results, 436

Speed (pump performance), 195

SPTC wall, 340

Stability, 29,57, 61

Stabilization: of fine soils, 66
of wells, 277

Stainless steel, 273

Stalactites, 30

Stalagmites, 30

Standard penetration test (SPT),

56

Standby pumps, 306

Steady-state pumping, 77

Stec] frame building, 73

Steel piping, 219

Steel sheet pilings, 242, 332,333

Steel sheeted cofferdams, 234,

334,338
Step drawdown tests, 158
Stephenson, Robert, 10



Sterilization of discharge, 212

Stokes' law, 19

Storage, 65, 166

Storage coefficient, 65, 72, 77

Storage depletion, 114, 248

Storage release: delayed, 150
effect on sumping, 117

Straightening vanes, 311

Stratified soils, 46, 91, 277

Streams, underground, 19

Strength of clays, 50

Stressed steel, 334

Submerged unit weight, 41

Submergence, 2035

Submergence ratio, 205

Submersible electric motar, 12

Suction lifts, 290

Suction manifold, 306

Suction wells, 296

Summary of costs, 434

Sumps, 247, 249

Surcharge, 66

Surface hydrology, 161

Surface infiltration, 96

Surface tension of water, 49

Surfactants, 381

Swing connections, 297, 329

Switchgear, 418

Synclinal folds, 32

Tailwater, 256
Tectonic activity, 29, 32, 33

TEFC (tatally enclosed fan cooled), 402

Temperature rise, 404
Temparary wellpoint stage, 293
Tenerife, 29

Terminal motaine, 25

Terraces, 19

Tertiaty grouting, 365

Testing pumps, 206

Testing two aquifers, 141

Test pits, 57

Test well, 140

Third party damage caused by dewatering,

440

Throttle valve, 286
Thunderstorm activity, 404, 406
Tidal corrections, 151

Index

Tidal wnarsh deposits, 22
Till, glacial, 24, 25, 37, 39
Torrential rains, 163
Tortvane, 51
Total dynamic head, 191, 192
Totalizing meter, 453
Total pressure, 61
Trajectary method, 455
Transmissibility, 49, 76, 109
Transportation, 17, 27
Treatment of recharge water, 381
Tremie pipe, 281
Tremie seal, 242, 347
Tremors, 32
Tributaries, 19
Troubleshooting, 413
True piczometers, 131
Tuning of wellpoints, 308
Tunnels, 355
Turbine submersible pumps,
186
Turbodrill, 357
Twao pipe ejectors,
319
Types of steel sheet pilings,
333

Unbalanced phasing, 407

Underground streams, 19

Unifjed Soil Classification
system, 51

Uniform soils, 35

Uniformity coefficient, 39,
275

Unit weight, 40

Unsliressed sheeting, as cutoff,
334

U. S. National Committee on
Tunneling Technology,
184

Utility maps, 175

Vacuum, 291, 321
Vacuum pumps, 200
VYacuum wellpoints, 67
Vacuum wells, 241, 289
Valves, 307

VYarved structure, 22,61
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Velocity head, 193, 221

Velocity of ground water, 6

Venice, Italy, 72

Ventilation, 213

Venting dewatering discharge, 223

Vertical gradients, 92, 93, 94, 95,
131,132

Vertical hollowshaft motor, 400

Yertical lineshaft pumps, 187

Vertical permeability, 92, 115

Vertical pipes, 460

Vertical wellpoint pumps, 311

Vesicular soil particles, 18

Viscoelasticity of frozen earth, 350

Viscosity of water, 48

¥-notch weir, 468

VYoid ratio, 39

Voids, 31, 35

VYolatile river, 163

Voleanic soil, 18

Yoltage drop, 418

Voltage reductions, 402

Yoltmeter, 413

Walls, diaphragm, 13, 242, 339

Water, distribution of, 4

Water content, 39, 55

Water flow measurement, 453

Walter from existing structures,
172

Water hammer, 228, 308

Water horsepower, 191

Water level maintenance, 375

Water quality, 172

Watershed, 21

Water supplies, 181

Water supply protection, 375

Water supply records, 175

Water table, 4, 6, 163

perched, 7
Water table aquifer, 7,77, 110, 118, 159
Water witching, 10
Watt, James, 9
Weathered limestone, 30
Weathered rock, 28
Well capacity, 121
Well construction details, 285
Well development, 283
Well efficiency, 122, 155
Well graded soil, 35
Well loss, 122, 155, 159
Well loss eonstant, 158
Wellpoint, selfjetting, 294
Wellpoint depth, 299
Wellpoint design, 294
Wellpoint installation, 300
Wellpaint pumps, 189, 306
Wellpoint screen depth, 291
Wellpaint spacing, 297
Wellpoint swings, 310
Wellpaint system, 237, 290
multiple stage, 307
multistage, 294
trench work, 316
Wellpoints, 11
elevation correction for, 292
friction, 292
high capacity, 295
practical vacuum, 292
sealed vacuum, 308
short screen, 296
Wellscreen, 267
Well testing, 257
Wind deposited soil, 23
Wire mesh wellscreen, 274
Wisconsin glacier, 24

Zone of aeratjon, 4





