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A

A horizon, 14

AB horizon, 14

AC horizon, 14

acid dissociation, 137-139

activity coefficient, 131-134, 137

adhesive forces, 98

adsorption coefficient, 127

adsorption isotherms, 290

advective dispersion equation (ADE), 280

aerobic respiration, 146

aggregate stability, 85

aggregated soils, 306-309

aggregate formation, 81-84

aggregation, 79-81, 82

air conductivity, 221

air diffusivity, 221

air entry value, 418

air-filled porosity, 32-33

air sparging, 515-517

air temperature, 380, 381

albedo, 212

allophanes, 12, 13, 56

allowable concentration model, 504

algebra, 571

alumina octahedron, 12

AMC, 384,386

amorphous clays, 10

amorphous material, 8

analytical models, 407, 429

analytical solution, 411,413,416
three-dimensional, 434

anion exclusion, 289

anisotropic, 172

antecedent soil moisture conditions, 384

areal measurements, 372-373
detention flow technique, 372
time-condensation technique, 372
block techniques, 372

attractive forces, 98

Avogadro’s number, 41

B

b dimension, 69
B horizon, 14
balloon pressure, 87
Bateman’s equation, 304
Bernoulli’s equation, 153-155
BET equation, 35
Bingham liquid, 171
biochemical degradation, 126
bioconcentration factor, 291
biodegradation, 127
biological treatment, 518
bioremediation, 127
Blaney-Criddle, 392
Boltzmann constant, 41, 44, 48
distribution, 50,431,432
equation, 48, 458
transformation, 195-197, 288

boundary conditions, 295-299, 303
Bowen-ratio-energy-balance (BREB), 241
box dimension, 541-543
Boyle’s law, 245
breakthrough curve, 276288
Brooks—Corey, 422
variables, 356
Brownian motion, 21, 72, 549
fractal, 551
Buck’s equation, 206
bubbling pressure, 418
bulk density, 30, 85

C

C horizon, 14
calculus, 577-582
cap design, 512
capillarity, 98-101
capillary fringe, 483
capillary conductivity, 188
capillary number, 558
capillary potential, 102-103
capping, 511-513
cation exchange capacity (CEC), 33, 63—-64
Cauchy condition, 295
cementing agents, 87
center-of-mass technique, 461
centrifugation, 22
cgs unit system, 41
chamber systems, 268
Charles’ law, 245
chemical crust, 87
chemical potential, 56,113,115
chemical saturation, 145
chloride, 463
Chlorine-36, 463
Clapp and Hornberger constant, 500
Clausius-Clapeyron equation, 204
clays, 7-12
cleavage plane, 88
clod, 17,79
colloid

migration, 318

transport, 322-325
colloidal facilitated transport, 318-325
complimentary error function (erfc), 586
compressibility factor, 112
compression chamber, 29
concretion, 18,79
condensation, 202-204
conduction, 201
consolidation, 53
constant charge, 56-58
constant surface potential, 56-58
contact angle, 97, 98, 99, 120
contaminant profile model, 506
continuity equation, 175, 185, 417, 421
coulombic interaction, 64
Coulomb’s law, 41
coupled processes, 128-129

coupled transport, 258-260
critical zeta potential, 70
crusted soils, 365-367

crystal lattice, 8

cubic polynomial, 573
cumulative infiltration, 354, 360

D

Dalton’s law, 204, 246, 390
Darcy’s law, 107, 165,171, 184, 234, 479
limits of, 170
validity, 185
Debye-Hiickel, 47,132
dead end pores, 31
decision-tree process, 507
deflocculation, 19, 72
degree of saturation, 31
denitrification, 147
depositional crust, 85
deterministic flow models, 409-429
deuterium, 464
devil’s staircase, 548
dielectric constant, 41
differential equations, 581-582
differential heat of wetting, 41
differential pressure transducer, 570
diffusion, 142-143
coefficient, 143, 307
equation, 178-179
ordinary, 255
nonequimolar, 255
diffusion-limited aggregation (DLA),
554-556
diffusivity, molecular, 258
Dirichlet condition, 295
discontinuity, 187
dispersion, 19, 39, 72-73, 305
longitudinal, 276
dispersion coefficient, 286-288
calculating, 285
dispersivity, 288
displacing front, calculating, 285
dissolved species, 140-142
DLVO theory, 39, 54-63,319
Donan equilibrium, 68
Dorn effect, 51
double-layer potential, 62
double-layer theory, 47, 61
drag forces, 275
drainage cycle, 117
Dupuit assumption, 482
Dupuit-Forchheimer theory, 478

E

eddy covariance, 242
deployment, 243
Einstein equation, 550, 558
Brownian motion, 323
electric dipole, 96
electrical potential, 52
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electrical resistivity borehole tomography,
566
electromagnetic energy spectrum, 211
electromagnetic induction, 566
electroneutrality, 136-137
electroosmosis, 51-53
electroosmotic
hydraulic conductivity, 52
dewatering, 52, 53
velocity, 50
electrophoresis, 50, 53, 54
electrostatic attractive forces, 58
elutriation, 22
emission spectra, 214
emissivity, 212
energy balance, 215-221, 401, 407
components, 217
earth, 213
energy budget, 216,217
measuring terms, 240
energy exchange, 210-212
energy transfer, 201-202
entrapped air, 84, 120, 169
equilibrium chromatography, 292-294
equilibrium constant, 63
equipotential lines, 484
equivalent curve numbers, 387
equivalent depth of water, 31
error function, 281, 587
Eulerian method, 294
evaporation, 202-204, 389-399
requirements, 303
from shallow water table, 233
evapotranspiration, 238,391
model estimates, 238
exchange sites, types, 301
exchangeable sodium percentage
(ESP), 65, 85, 86
exit boundary condition, 297
exponential distribution, 534
extended Debye-Hiickel, 132
extraction function, root, 466

F

falling rate stage, 232
FAO-Penman, 395
feldspar, 15
Fermi distribution, 431, 432
Fickian diffusion, 253-254
Fick’s first law, 279
field radiation, 401
field water balance, 379401
fingering, 312,313
first-order decay coefficient, 303
factor, 445
flocculation, 39, 60, 70-72, 81
stages of, 39, 40,72
Florida Everglades, case study, 491
flow, fluid, 478
between parallel ditches, 480481
nets, 485488
toward well, 479480
in unconfined aquifer, 478-479
with uniform recharge, 481482
fluidity, 166
flux density, 166, 167
foliage density, 219
Fourier’s law, 223

fractal(s), 534
Brownian motion, 551
construction, 543-545
diffusion fronts, 556
dimension, 539, 543, 545
global dimension, 551
grid dimension, 546
point dimension, 546547
self-affine, 548-554
self-similar, 545-547
fractionation, 19
fractured media, 309-310
fragment, 17,79
Freundlich equation, 291,497, 498
frictional coefficient, 143
Frumkin, type equation, 141
fulvic acids, 73-76
function, definition, 572
furrow techniques, 374

G

Gapon equation, 64

gas expansion, 29

gas flow, 251

geometric mean, 172

geometric relations, 575

geostatistics, 529

Gibbs, free energy, 55, 135, 136
function, 116

Gouy-Chapman theory, 63

gravity segregation, 286

Green—-Ampt infiltration model, 353, 356,

361

approach, 353
cumulative infiltration, 357
equation, 355

greenhouse gasses, 200, 201,214

Griffith theory (crack propagation), 89

Guoy-Chapman theory, 47, 49

Guoy distribution, 49

H

Hagan—Pouiselle’s law, 278
Hamaker constant, 59, 60
Hammett correlation, 138
Hausdorff-Besicovitch dimension, 542
heat capacity, 130
heat dissipation sensor, 568
heat flux, 241

latent, 241

sensible, 241
heat of immersion, 42, 43, 45
heat of wetting, 42, 43
heat transport, 224

sinusoidal solution to, 224
Heaviside unit function, 304
height of capillary rise, 100
Helmont, Jan Baptiste van, 3
Helmbholtz theory, 49, 52
Henry’s law, constant, 441, 445, 446

coefficients, 261
Hofmeister series, 64
Holtan’s equation, 358
Hooghoudt’s equation, 482, 489
horizontal diffusivity, equation, 195
horizontal infiltration rate, 360
Horton equation, 356-358

hull, 556

humic acid, 73-76, 83, 126

humins, 74

humus, 13, 73-79

Hurst, exponent, 548
empirical law, 548-549

hydration, 39, 65-70

hydraulic conductivity, 52, 166-170, 416,

477

hydraulic diffusivity, 192-195

hydraulic potential, 111,275

hydraulic pressure, 477

hydrodynamic dispersion, 276, 277,278
coefficient, 229,289

hydrodynamic flux, 279

hydrogen bonding, 11, 83

hydrolysis, 139-140

hydrometer, 22

hydrophilic, 75

hydrophobic, 75

hydroxy-interlayered minerals (HIM), 320

hydroxyl groups, 63, 141

hyperbolic distribution, 554

hysteresis, 33, 117-121

I

ideal gas law, 245
illite, 11
immiscible displacement, 275
infiltration, 346

cumulative, 368

point measurements, 373

rate, 348,364

theories, 352-362
infinite dilution activity coefficient,

133-134

initial conditions, 295-299, 303
ink bottle effect, 118
inlet boundary condition, 297
in-situ vitrification, 521
interactive repulsive forces, 55
interception, forest, 379
interfacial tension, 98
intergranular pressure, 111-113
internal drainage, 370
International System of Units (SI), 592
intra-aggregate, 307
ion complexes, 140-142
ion exchange, 63, 305

types of, 293
irrotational flow, 153
isomorphous substitution, 46, 47
isotropy, 172

J

Jacobian, 527
Jensen—-Haise, 392, 395, 396

K
kaolinite, 11, 44, 56
Khanji model, 361
kinematic profile, 420, 421-426
moisture, 423
Kirchoff’s law, 212
integral transformation, 409
Klinkenberg effect, 256
Knudsen-diffusion coefficient, 256



Kostiakov equation, 356,358
Kozeny’s equation, 191
Kriging, 530-531

L

Lagrangian method, 294

laminar flow, 21, 159, 160

landfills, 331

Langmuir equation, 35,75
isotherms, 290

Laplacian differential operator, 42

Laplace’s equation, 175-178, 536

law of cosines, 575

law of sines, 575

layered media, 310-312

layered soils, 363-365, 413

linear polynomial, 573

liquid, properties of, 152, 350

logarithms, 577

log-normal distribution, 533
PDE; 533

London frequency, 60

lyotropic series, 65

lysimeter, 334

M

macropores, 312,313, 362
flow, 313

macroporosity factor, 363

mass action, 129-131

mathematics review, 571-585

measurement error, 532

mechanical agitation, 19

mechanical analysis, 16

mechanical dispersion, 278

Menger sponge, 545

mercury injection, 29

mesopores, 313

methane profiles, 265

mica, 15

microbial mediation, 147-148

microbial sealing, 169

micropores, 313

mineralogical composition, 7, 8

miscible displacement, 275

modulus of rupture, 87

' moisture characteristic curve, 117, 456

molar solubility, 144
molecular diffusion, 279-280

coefficient, 280
monitoring, 511

devices, 561-570
monochromatic radiation, 212
monomial, 573
montmorillonite, 11,33
Morel-Seytoux model, 361
multiphase transport, 260262

N

Navier-Stokes equation, 557
net radiation, 241

Neumann condition, 295
neutron probe, 565
Newtonian liquid, 171
Newton’s law, 274

nitrous oxide, 477

no action, 510

no-flow boundary, 444
non-Darcy flow, 185
nonequilibrium conditions, 301-305
nonreactive solutes, 288
nonuniform distribution, 315
number of samples, calculation, 528
numerical solutions, 299-301
equilibrium exchange, 299
models, 408, 427, 448, 459

(0]

O horizon, 14
octanol-water
activity coefficients, 132

partition coefficients, 132, 502-503

on-site thermal treatment, 520-521
operator, mathematical, 572
osmotic pressure, 67, 107

osmotic swelling, 68

overburden pressure, 110, 112
oxidation, reactions, 145

oxygen hole, 11

oxygen-18, 464

P

pan-evaporation method, 397
particle-size analysis, 16, 19-24
particle-size distribution, 19
particle density, 16, 24-26
passive bioremediation, 510

Peclet number, 288, 298, 299, 441, 442

ped, 17,79
Penman model, 239
Penman-Monteith, 239
perimeter area dimension, 547
permittivity, 40, 50
pH, 147
Philip model, 360-361
photosynthesis, 235
physical constants
for unsaturated zone, 590
for selected liquids, 454
physical properties, 7
pipette method, 24
piston flow, 277
Poiseuille’s law, 158, 159, 190, 536
Poisson distribution, 534
Pqjsson’s equation, 42, 50
polynomial, 573
pore compression coefficient, 112
potential(s)
gravitational, 102, 104, 105, 113
hydraulic pressure, 110
hydrostatic pressure, 110
intermolecular, 43
matric, 106, 109-110, 188
osmotic, 105, 106
pressure, 103, 113
vapor, 107-108
power-law distribution, 531-534
power-law relation, 410
power spectral density, 553
powers, in math, 576
precipitation, 380
predictive equations for K, 499

Index

preferential flow, 312

paths, 312-318

modeling, 315-318
pressure equivalent, 103
pressure field, 250
Priestly-Taylor, 239
probability density function, 470, 471
profile-moisture distribution, 347-352
psychrometers, 206, 208
psychrometric chart, 205

equation, 206
pycnometer, 25, 29

Q

quicksand, 111
quadratic polynomial, 573

R

R horizon, 14
radiation, 201
longwave, 229
solar variation, 229
terrestrial, 214
radiation balance, 212-215, 401402
solar, 213
radionuclides, 305
distribution, 332-338
properties, 305
radius of curvature, 99, 100
radon gas, 201
transport, 266
rainfall simulators, 373
random variables, 531
random walks, 549-550
Raoult’s law, 114
recharge rate, 477
redistribution, 369-370
processes, 417
water, 369
redox reaction, 145-147
relative error, 469
relative humidity, 204
remediation monitoring, 563
remote data aquisition, 564
repulsive force, 39, 57, 59
rescaled range, 552
resistivity, 167,191
retardation coefficient, 291, 442
retardation constant (R), 59
Reynolds number, 161, 170, 248
Richards’ equation, 292, 418, 429
derivation of, 339
ring/cylinder infiltrometers, 373
RITZ model, 509
root extraction function, 466, 467
uniform, 468
root zone, 1
roughness/length, 552
ruler dimension, 547
runoff, 367-369, 383-389
curve number, 385
volume, 368

S

sampling wells, 570
saturated flow, 173-175
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saturated vapor pressure, 204
scaling, 534-540
scanning curve, 118
Schultz-Hardy rule, 71,73
SCS curve number, 384
sedimentary crusts, 86
sedimentation, 20
self-similarity, 540
semivariogram, 530
semivolatile organic compounds, 126
separates, 15
sesquioxides, 12
Sierpinski carpet, 544
silica tetrahedra, 8,12
silicate clays, 9
similarity dimension, 541
similitude analysis, 536
site characterization, 561-562
skin seal, 86
slaking, 83, 84
slipping plane, 50, 70
Smith-Parlange model, 361
snowmelt, 387-389
sodium adsorption ratio (SAR), 64,65
soil(s)
air composition, 262
air measurement, 207
characteristics, 349, 384
classes, 18-19
cracking, 88-90
crusting, 84-88
excavation, 518-519
formation, 13
forming factors, 8
flushing, 517-518
frequency distribution, 524
gas transport, 245-258
heat flux, 223, 240
heat transfer, 221-226
horizon, 13, 14
humidity, measurement, 208
hydrologic grouping, 359
measuring gas flux, 267
moisture characteristic curve, 117, 188,
232,400
moisture diffusivity, 3
moisture distribution, 238
moisture evaporation, 230-234
permeability, 166, 169, 173, 246
—plant-atmosphere continuum, 235
porosity, 26-29, 246
pressure, 95
profile, 13-14
remediation, 494
shrinking, 120
stages of drying, 230, 231
structure, 17
swelling, 65, 66,120
temperature, 218
diurnal variation, 228
temperature distribution, 226-230
temperature profiles, 227
texture, 15-18, 85
textural classification, 388

textural triangle, 18
thermal conductivity, 222
calculation of, 223
thermal properties, 202
venting, 513-515
water flux, 258
solar radiation, 380
solubility, 143-145
solute movement, 273, 274
solution samplers, 569
sorption curve, 117
sorption of contaminants, 76-79
sorptivity, 354, 360
sorption reactions, 289-292
spatial moments, 311
spatial variability, 524
specific surface area, 33-35
SPPPLV model, 506
static forces, 275
steady-state solution, 436
Stephan-Boltzmann constant, 213
Stern layer, 44
Stern’s double-layer theory, 47, 49
stochastic models, 470474
Stoke’s law, 20, 21, 50
stomatal function, 237
streaming potential, 54
streamlines, 484
structural crusts, 86
structure of water, 95-97
submergence potential, 109
Summers model, 504
modified, 505
surface charge, 46
surface tension, 98, 99
swelling pressure, 66, 68

T

taste function, 583-584
tensiometer, 567
pressure potential, 111
tension infiltrometers, 374
tetrahedral lattice, layers, 11
Tetson’s equation, 206
thermocouple, 207
three-dimensional solution, 439
deterministic flow model, 448
time domain reflectometry, 565
Torricelli’s law, 155-158
tortuosity, 167
diagram of, 252
total petroleum hydrocarbons
(TPH), 494
total potential, 103, 104, 106
total potential energy, 60-62
tracer flux, 465
tracers, 460—-470
transfer function model, 462, 464, 470-474
transition zone, 348
transmission zone, 348
transpiration, 236, 389-399
measuring, 244
transport parameters, 309

triadic Von Koch curves, 540
trigonometric functions, 574
tritium, 463

turbulent flow, 159
two-dimensional solution, 439
two-phase air-NAPL system, 452

U

uniform distribution, 315

unsaturated flow equations, 3, 189-192

unsaturated hydraulic eonductivity,
185-189

v

vacuum extraction system, 513
vadose zone, definition, 1
van der Waals-London forces, 9, 46, 55, 58,
59, 60,78

Van Laar equation, 133
vapor

pressure, 108

diffusion, 105
variable charge, 9
variogram, 553
vector, 582
vector calculus, 580-581
velocity gradient, 160, 161
vermiculite, 11
viscous fingering, 554, 556-559
viscous flow, 247, 249, 250, 251
Voet equation, 44
void ratio, 26, 28
volatile organic compounds

(VOC), 126,513

w

Washburn-Bunting porosimeter, 29
Water

balance, 380

budget, 239

content, 30-31

profiles, 351,352

film, 95

imbibition, 65

immobile, 305

mobile, 305

retention, 33

table, 483
water-soluble organic carbon

(WSOCQC), 78,321

wetland definition, 477
wetting zone, 347,348

Y

Young’s equation, 98
modulus, 89
Yucca Mountain, 330

V/

zeta potential, 50,70, 71
zone of aeration, 1



