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Index

A

Acid-base titration curve, pH control,
343

Acidic agents, neutralization, 354

Acidity, 338, 339

Activated alumina adsorption, 408,
494

Activated carbon absorption, 115, 408,
489

Activated sludge process, 434

Adjustable-speed pumps, 527

Adsorption, 408, 489

Advanced oxidation processes, 469

Aerated static pile composting, 303

Aeration, equalization design, 251

Aeration, grit removal, 264

Aerobic biological testing, 101

Aerobic ponds, 446

Air diffusers, equalization basin, 252

Air stripping, ammonia, 400

Air-water distribution, 472

Alkaline chlorination, 384,

Alkaline neutralization, 354

Alkalinity, 338, 340

Alternating flow diversion, 238, 242

Aluminum forming, 156

Aluminum salt precipitation-
coagulation, 380

Aluminum salts, phosphorus removal,
398

Ammonia measurement, 525

Ammonia removal, 400

Ammonia, effects, 373

Ammonia, ion exchange, 407

Anaerobic bioassays, 109

Anaerobic lagoons, 446

Anaerobic treatment, 455

Analog-feedback closed-loop control,
529

Analytical procedures, FOG, 314

Analytical services, 92

Area landfills, 307

Arsenic, 389

Arsenic, adsorption, 409

Arsenic, ion exchange, 406

Asbestos manufacturing, 156

Attached-growth reactors, 452

Automatic backwash filtration, 282

Automatic methods, sampling, 70

Automatic samplers, 525

B

Backwash, filter media, 278

Baffling, equalization design, 251

Bag filtration, 285

Batch tests, aerobic 101

Batch tests, anaerobic 109

Batch-control systems, 531

Batch-flow pH control, 359, 364

Battery manufacturing, 157

Belt filter presses, 294

Bench-scale treatability testing, 104

Best management practices, NPDES
permits, 38

Biochemical oxygen demand
measurement, 524

Biological denitrification, 403

Biological nitrification, ammonia, 402

Biological pretreatment, waste
minimization, 222

Biological treatment technologies, 434

Biological treatment, organics
removal, 424

Bioreactor systems, descriptions, 426

563

Bonds, 547

Breakpoint chlorination, ammonia,
401

Bubbler systems, 517

Bucket and stop watch, flow
measurement, 62

Buffering capacity, 341

C

Capacitance probes, 518
Carbon black manufacturing, 158
Carbon dioxide, alkaline
neutralization, 354
Carbon source, metabolism, 429
Carbonate precipitation, 394
Carbonate precipitation-coagulation,
383
Cartridge filtration, 284
Cascade control, 535
Categorical requirements, direct-
discharge, 28
Categorical standards, pretreatment,
13
Categorical wastestreams, waste
characterization/minimization,
210
Caustic soda, pH control, 353
Cavitation air flotation, FOG removal,
323
Cement manufacturing, 164
Centralized waste treatment, 165
Centrifuges
dewatering, 292
FOG removal, 327
grit removal, 265
thickening, 291
Change orders, 549
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Characteristics, FOG, 313
Characterization parameters,
treatability testing, 103
Chelating agents, 384
Chemical
addition, 276
adsorption, 489
conversion, 384
emulsions, 313
feed systems, 273
handling, 349, 355
oxidation processes, 462
oxygen demand measurement, 524
pretreatment, 221
storage, 355
treatability tests, 112
Chemically enhanced separation, FOG
removal, 322
Chemicals, treatment, 394
Chlorine dioxide, oxidation, 468
Chlorine residual measurement, 525
Chlorine, oxidation, 468
Circular sedimentation tanks, 267
Clarification, 395
Cleaning, equalization basin, 252
Closed pipe flow measurement, 512
Closed-loop control system, 528
Coagulation, 271
Coal mining, 166
Coalescing gravity separators, FOG
removal, 320
Coarse screens, 259
Coil coating, 166
Column packing materials, 482,
Column regeneration, ion exchange,
407
Combined aerobic-anaerobic ponds,
446
Comment periods, NPDES permits, 33
Completely mixed combined flow, 245
Completely mixed equalization, 239
Complexed metals, 384
Complexing agents, 384
Composting, 303
Concentrated animal feeding
operations, 167
Concentrated aquatic animal
production, 168
Conditioning, solids, 287
Conductivity measurement, 522

Constant-speed pumps, 526
Construction manager-at-risk project,
555
Construction, 547
Container filters, 299
Continuous anaerobic reactors, 111
Continuous-flow control, 532
Continuous-flow pH control, 359, 365
Contract specifications, 545
Control loop, 527
Control valves, 526
Controllers, 526
Conventional aeration equipment
stripping, 484
Conventional clarifiers, 395
Conventional filtration, FOG removal,
328
Conventional sedimentation, 266
Copper forming, point source
categories, 169
Coprecipitation, 388
Corporate philosophy, environmental
performance, 204
Corrosion, pH control, 365
Cost allocation, waste minimization,
227
Costs, equalization, 236
Costs, neutralizing chemicals, 347
Cross-media pollutants, waste
minimization, 224
Crystallizers, 417
Cumulative flow curve, 247
Cyanide
complexes, 385
destruction, 384
effects, 371

D

Dairy products processing, 169
Data collection, equalization design,
241
Data interpretation, wastewater
characterizing, 93
Definitions
direct-discharge, 27
effluent toxicity, 82
wastewater characterization, 78
Denitrification, 403
Design
biological treatment, 433

chemical oxidation, 464
drawings, 545
equalization facilities, 241
facultative ponds, 444
feasibility, 544
ion exchange, 405
PH control, 358
Design-bid-build project, 554
Design-build project, 554
Design-build-operate project, 555
Design-build-own-operate-transfer
project, 556
Detergent manufacturing, 196
Dewatering, solids, 288, 292
Diaphragm press, 296
Diffused air, grit removal, 265
Diffusion coefficients, 474
Direct-fired convection, 302
Disc dryers, 302
Discharge requirements, management
approach, 143
Dissolved air flotation, 276, 290, 323,
396
Dissolved nitrogen flotation, 323
Dissolved oxygen measurement, 521
Downflow gravity filtration, 279
Downflow pressure filtration, 280
Dragout systems, grit removal, 264
Dragout tanks, grit removal, 266
Draining, equalization basin, 252
Drives, equalization basin, 252
Drying, solids, 302
Dye method, flow measurement, 63

E

Effluent limitations, direct-discharge,
29

Electrical and electronic components,
170

Electrodialysis, 411

Electroless metals, 384

Electron acceptor, biological reactions,
431

Electron donor, biological reactions,
431

Electroplating, 170

Emulsified oils, 313

Enclosed mechanical composting, 303

Energy source, biological reactions,
431



Energy synthesis, biological treatment,
425

Engineer-procure-construct project, 555

Equalization, 235

Equivalence point, pH control, 343

Evaporation, 411

Explosives manufacturing, 171

F

Facultative ponds, 444
Fats, characteristics, 312
Feasibility study, 543
Federal regulations, pretreatment, 9
Feedback control, 528
Feedback, environmental
performance, 229
Feed-forward control, 528
Fees, pretreatment, 25
Fenton’s reagent, oxidation, 465
Ferroalloy manufacturing, 172
Fertilizer manufacturing, 172
Filter presses, 294
Filtration systems, 396
Filtration, 277
Filtration, FOG removal, 328
Final control elements, 526
Fine screens, 259
Fixed-film reactors, 446
Float method, flow measurement, 63
Floatable FOG, 314
Flocculation, 271
Flotation systems, FOG removal, 323
Flotation, 276
Flow balance, wastewater survey, 86
Flow measurement
closed pipe, 512
float method, 63
mass meters, 516
open channel flow, 507
sampling analysis, 61
wastewater characterizing, 89
Flue gas, alkaline neutralization, 354
Fluidized-bed incinerators, 307
Fluidized-bed reactors, 452
Flumes, 509
Fluoride, adsorption, 408
Foam spray, equalization basin, 252
FOG, 311
Food-processing industry, FOG
generation, 315

Forced-circulation evaporators, 416
Freeboard, equalization basin, 251
Freezing, equalization basin, 252
Fruits and vegetables processing, 157

G

Gas extraction, 184

Geotextile tubes, 300

Glass manufacturing, 173

Grain mills, 174

Granular media filtration, 277

Gravity belt thickeners, 291

Gravity flotation, 276

Gravity separation, FOG removal,
318

Gravity separation, suspended solids,
264

Gravity thickening, 289

Greases, characteristics, 312

Grit removal, 264

Growth kinetics, 428

Gum rosins, 174

H

Hazardous waste regulations, 50

Hazardous waste sludge, 306

Henry’s constants, 472

Hexavalent chromium, 386

Horizontal-tube spray film
evaporators, 416

Hospitals, 175

Hybrid system evaporators, 417

Hydraulic detention time, pH control,
361

Hydrocyclones, 265, 327

Hydrogen peroxide, oxidation, 465

Hydroxide precipitation, 394

Hydroxide precipitation-coagulation,
378

I

Impedance probes, 518

Incentives, environmental
performance, 229

Incineration, 50, 307

Inclined-plate clarifiers, 270, 395

Indexing media filtration, 285

Indirect heat drying, 302

Induced air flotation, FOG removal,
323
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Inflection point, pH control, 343

Ink formulating, 175

Inorganic chemicals manufacturing,
176

Inorganics, effects, 371

Inorganics, removal, 376

In-plant control, waste minimization,
211

In-plant survey, waste minimization,
210

Inspections, construction, 548

Instrumentation, regulatory
requirements, 506

Intermittent flow diversion, 239, 242

Ion exchange, 400, 404

Iron and steel manufacturing, 176

Iron coprecipitation, 388, 394

Iron salt precipitation-coagulation, 380

Iron salts, phosphorus removal, 398

J

Jar testing, 272

Judgmental sampling, wastewater
characterizing, 90

K
Kinetics, growth, 428

L

Lagoons, 301, 444

Land application, 48, 307
Landfilling, 306

Landfills, 50, 178

Leather tanning and finishing, 178
Level measurement, 517

Lime, 394, 398

Limits, pretreatment, 21

Linear control valves, 526
Liquidated damages, 549

M

Magnesium hydroxide, pH control,
354

Magnesium oxide, 394

Management support, 208

Manual methods, sampling, 69

Mass balances, 86, 211

Mass flow meters, 516

Material substitution, waste
minimization, 209
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Mean concentrations
conventional pollutants, 134
nonconventional pollutants, 134
toxic inorganic pollutants, 140
toxic semivolatile organic
pollutants, 138
toxic volatile organic pollutants, 136
Meat and poultry products, 179
Mechanical evaporators, 412
Membrane filtration, 115, 328, 409
Mercury, 392
Metal finishing, 179
Metal hydroxide precipitation, 378
Metal molding and casting, 181
Metal powders, 182
Metal products and machinery, 181
Metals, effects, 371
Metals, ion exchange, 405
Metalworking industry, FOG
generation, 316
Methyl orange acidity, 339
Microbial growth curve, 428
Microbiology, activated sludge, 436
Mineral acidity, 339
Mineral mining and processing, 182
Mixing
biological reactions, 432
energy, 274
equalization requirements, 250
pH control, 363
Multimode control, 534
Multiple-hearth incinerators, 307

N

Nanofiltration, 410
Neutralization, batch systems, 531
Neutralization-precipitation, 376
Neutralizing agents, pH control, 347
Nitrate

effects, 374

ion exchange, 407

measurement, 525
Nitrification, 402
Nitrite, effects, 374
Nitrogen compounds, effects, 373
Nitrogen removail, 399, 460
Nonferrous metals forming, 182
Nonferrous metals manufacturing, 183
NPDES permits

categorical requirements, 30

direct-discharge, 32

numerical limits, 41

toxicity characterization, 94
Nutrients

growth factors, 430

pretreatment, 397

removal, 460

o

Odor control, equalization basin, 251

Off-line equalization, 238

Offsite pretreatment, waste
minimization, 225

Oil and gas extraction, 184

Qils, characteristics, 312

Oily sludge, 305

On-line equalization, 238

On-off control, 532

Open channel flow measurement,
507

Open-loop control system, 528

Operational considerations, pH
control, 363

Operations and maintenance manuals,
550

Operations and maintenance service
contract project, 557

Ore mining and dressing, 185

Organic chemicals, 186

Organics removal, biological
treatment, 424

Organoclays, 330, 494

Orifice plates, 516

Outsourcing, 551

Oxidation-reduction potential control,
538

Oxidation-reduction potential
measurement, 522

Oxidizing agents, 463

Oxygen demand measurement, 523

Ozone, oxidation, 468

P

Paddle dryers, 302

Paint formulating, 187

Paper and paperboard, 194

Particle counters, 522

Paving materials manufacturing, 188
Payments, progress, 548
Performance bonds, 547

Permanganate, oxidation, 469
Permits

NPDES direct-discharge, 38

pretreatment limits, 25

subsurface injection regulations, 48
Pesticide chemicals, 188
Petroleum industry, 317
Petroleum refining, 189
pH

biological reactions, 432

control system, 342, 357, 530

definition, 337

measurement, 521
Pharmaceutical manufacturing, 190
Phenolphthalein acidity, 339
Phosphate manufacturing, 191
Phosphorus compounds, effects, 372
Phosphorus removal, 397, 461
Photographic products, 192
Physical

adsorption, 489

tests, 112

emulsions, 313

separation, 219

treatment processes, 471
Pilot-scale testing, 117
Planning, inclusive, 209
Plant operations, waste minimization,

209
Plastics facilities, 186
Plastics molding and forming, 193
Plate and frame presses, 295
pOH, 337
Point source categories, 156
Pollution prevention, wastewater
survey, 88

Ponds, 412
Porcelain enameling, 193
Poultry products, 179
Precipitation-coagulation, 378
Precoat filtration, 284
Predictive maintenance contracts, 557
Pressure

filtration, 296

measurement, 521

transducers, 517
Pretreatment

FOG removal, 312, 317

ion exchange, 405

limits, 21



nutrients, 397

priority pollutants, 10

program requirements, 18

waste minimization, 218
Proactive management, 205
Process

analyzers, 521

control, 363

controllers, 527

design, 438
Procurement methods, 551
Product characterization, 209
Professional liability insurance, 544
Prohibitions, direct-discharge, 27
Prohibitions, pretreatment, 12
Project life cycle, 542
Project procurement, 551
Pulp, paper, and paperboard

manufacturing, 194
Pump cycles, flow measurement, 63
Pumping controls, equalization basin,
252

Pumps, 526

Q

Quality and quantity, waste
minimization, 227

Quality assurance and quality control,
sampling and analysis, 73

R

Radioactive materials, ion exchange,
407
Ramp landfills, 307
Reactive management, 205
Recessed-plate filter presses, 295
Rectangular sedimentation tanks, 267
Recycle, recovered FOG, 332
Regulated pollutants, 19, 129
Regulations
direct-discharge, 27, 42
pretreatment, 9, 542
subsurface injections, 45
Removal credits, pretreatment, 18
Reporting requirements
categorical industrial users, 17
NPDES permits, 40
subsurface injections regulations, 47
significant noncategorical industrial
users, 18

Representative sampling, 91

Residual analyzers, 525

Residue management, waste
minimization, 225

Respirometry, 523

Retainage, 549

Reuse, recovered FOG, 331

Reverse osmosis, 410

Roofing materials manufacturing, 188

Rotary control valves, 526

Rotary drum screens, 262

Rotary drum thickeners, 292

Rotating biological contactors, 448

Rubber manufacturing, 195

]

Safety considerations, waste
minimization, 225

Safety, pH-control chemicals, 349

Salinity, biological reactions, 432

Samplers, 525

Sampling, 59, 66, 69, 71, 90, 118, 315

Sand drying beds, 300

Scale, pH control, 366

Screw dryers, 302

Screw presses, 298

Seafood processing, 158

Secondary emissions, 462

Sedimentation ponds, 267, 393

Sedimentation tanks, 267

Sedimentation, grit removal, 264, 266

Selenium, 390, 406

Sequencing batch reactors, 440

Shock loading, biological reactions,
432

Shop drawings, 548

Site-specific conditions, management
approach, 143

Sludge lagoons, 301

Soap and detergent manufacturing,
196

Soaps, characteristics, 312

Sodium bicarbonate, pH control, 353

Sodium borohydride, 388

Sodium carbonate, pH control, 353

Sodium dimethyldithiocarbamate, 389

Sodium hydroxide, 394

Sodium tetrahydroborate, 388

Solar evaporation ponds, 412

Solid-bowl centrifuges, 291
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Solids contact clarifiers, 395

Solids handling, pH control, 366

Solids precipitation, pH control, 346

Solids processing, 286

Solids production, neutralization, 348

Solids retention time, biological
reactions, 432

Solids separation, 393

Solids-liquids separation, activated
sludge, 437

Solubility, inorganics, 376

Sonication, 470

Startup period, 550

Static screens, 259

Steam distillation, 486

Steam electric power generating, 196

Steam stripping, 400, 486

Steel manufacturing, 176

Stewardship training, 206

Stormwater, flow measurement, 64

Straining, suspended solids, 258

Streaming current detectors, 522

Stripping towers, 474

Submerged media attached-growth
reactors, 452

Submerged orifices, 511

Subsurface aeration stripping, 484

Subsurface injections, 46

Sugar processing, 197

Sulfide precipitation, 380, 394

Sulfides, effects, 372

Sulfite residual measurement, 525

Sulfuric acid, alkaline neutralization,
354

Supercritical water oxidation, 471

Surcharges, pretreatment, 25

Surface agitation stripping, 484

Surface loading rate, sedimentation
design, 267

Suspended solids, classifications, 258

Synthetic fibers manufacturing, 186

Synthetic resin adsorption, 494

System geometry, pH control, 363

Systematic sampling, wastewater

characterizing, 90

T

Tank configuration, equalization
design, 251

Tank cover, equalization basin, 251
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Technology transfer, waste
minimization, 229

Technology-based limitations, 28

Temperature, biological reactions, 431

Testing, toxicity characterization, 95

Textile mills, 197

Thermal oxidation processes, 470

Thickening, solids, 288

Thin-film dryers, 302

Timber products processing, 198

Titration curves, pH control, 343

Total acidity, 339

Total FOG, 314

Total organic carbon measurement,
524

Toxic sludge, 306

Toxic substances, 94, 432

Toxicity characterization, 94

Transportation equipment cleaning,
200

Traveling-bridge filters, 282

TRE procedures, toxicity
characterization, 96

Treatability testing, 101, 109

Treatment approaches, 144

- Trench landfills, 306

Trickling filters, 448

Tube flocculators, 275

Turbidity measurement, 522
Two-stage neutralization, 537

U

Ultrafiltration, FOG removal, 328

Ultrasonic flow meters, 514

Ultrasonic level measurement, 520

Ultraviolet light-enhanced oxidation,
470

Uniformity coefficient, filter media,
278

Upflow anaerobic sludge blanket
reactors, 455

Upflow continuous backwash
filtration, 280

User definitions, pretreatment, 15

v

Vacuum filters, 299

Valves, final control, 526

Vapor-compression evaporators, 414

Variable-volume press, 296

Variances and waivers, NPDES
permits, 39

Variances, standards, 21

Vegetables processing, 157

Velocity control, grit removal, 264

Velocity-area meters, 511

Venturi flowmeters, 515

Vertical-tube falling film evaporators,
414

Vibratory screens, 263

VOC emissions, 462

Vortex grit chambers, 264

w

Warranty periods, 551

Waste characterization, 210

Waste combustion facilities, 201

Waste generation, 210

Waste minimization, 210

Waste minimization assessments, 225

Wastestream identification,
wastewater survey, 84

Wastewater characterization, 89, 101,
128, 343

Wastewater survey, 83

Wastewater variability, pH control,
346

Wastewater-generating operations, 211

Water conservation and recycling, 217

Waxes, characteristics, 312

Weirs, 507

Wet air oxidation, 471

Windrow composting, 303

Wood rosins, 174





