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Abnormal operation

chlorination, 196
package plants, 87, 90
ponds, 24

rotating biological contactors, 138

Index

SUBJECT INDEX

operation
aeration equipment, 85
oxidation ditches, 99-108
package plants, 86-90
operational strategy, 90, 91, 104
oxidation ditches, 95-108
package plants, 72-94

Absorption, 76

Accident prevention, lab, 283-286
Accident reports, 380382
Accountability, 353

Activated sludge

Also see Package plants, activated sludge
plans and specifications, 109, 110
pre-start check-out, 77
process, 63—70

records

activated sludge, definition, 63
activated sludge process, 63-70
aeration equipment, operation, 85
aeration methods, 77—-84

BOD loading, 86, 96

brush aeration, 77, 80

bulking, 87, 89

calculations, 106108

coarse bubble diffusers, 82
complete mix, 75, 76

compressor, 84

contact stabilization, 75, 76
control, 70, 71

control tests, 307-312
conventional activated sludge, 75, 76
culture, 84, 87

definitions, 63

description, 6670, 96

diffused aeration, 77—83

dissolved oxygen (DO), 84, 85, 86, 96
endogenous respiration, 74
excess, 86, 95

extended aeration, 75, 76

flow diagram, 65, 67-69, 73
foaming/frothing, 90

laboratory testing, 91-92

loading, BOD, 86, 96
maintenance, oxidation ditches, 104, 105
maintenance, package plants, 94
mechanical aeration, 77, 79, 80
metric calculations, 107, 108
microorganisms, 63, 64

modes, 76-77

odors, 89, 90

oxidation ditches, 101
package plants, 84
respiration, endogenous, 74
return activated sludge (RAS), 65, 67-69, 73, 84, 95
rotor aeration, 77, 80
safety, 92, 97
seed, 84, 99
shutdown
oxidation ditch, 104
package plant, 90
sludge age, 74, 86, 96
sludge wasting, 85, 86
solids in effluent, 87
specifications, 109, 110
starting plant, 84
strategy, operational, 90, 91, 104
swing headers, 83
treatment, 63—66
troubleshooting
oxidation ditches, 104
package plants, 87-90
wastewater treatment, 63—66
wasting sludge, 85, 86
Ad valorem taxes, 364
Adsorption, 76
Advantages, ponds, 12
Aeration
equipment, operation, 85
methods, 77-84
mixing, 65
systems, ponds, 28-29, 37
tank, 72, 74
tubing, 29
Aerobic bacteria, 65
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478 Wastewater Systems

Aerobic digester, 74, 86, 87

Aerobic ponds, 13, 16

Agglomeration, 70

Air drive, rotating biological contactors, 131
Air filter, 72

Air gap device, 369

Air lifts, 72, 94

Algae, 11, 16

Algae in pond effluent, 24, 42, 43

Algal bloom, 19

Ambient temperature, 334

Americans With Disabilities Act (ADA), 354
Ammonia, chlorination, 171
Amperometric, 180, 314

Anaerobic environment, 282

Anaerobic ponds, 13, 16

Animals, burrowing, 22, 27, 228

Annual report, 358

Anode, 74

Anoxic, 228

Application points, chlorination, 176, 177
Aquatic plants, wetlands, 217

Arcata, CA, wetlands, 216

Ashing, 89

Assessment, rotating biological contactor biomass, 151-153
Assistance, financial, 365

Authority, managers, 353

Available moisture content, 236

B

BOD (biochemical oxygen demand), 13, 63, 98
BOD loading
activated sludge, 86, 96
rotating biological contactors, 146, 148
BOD, soluble, 132
BOD test, 319-327
Bacteria
aerobic, 65
disease-causing, 167
Baffles
ponds, 26
rotating biological contactors, 128
Bar rack
package plants, 72
ponds, 11
Basic conversion factors
English, 417
metric, 423
Basic formulas, 417418
Batch operation, ponds, 24
Bearings
maintenance, 105
rotating biological contactors, 145
Belt drive, rotating biological contactors, 143
Berm and dike maintenance, wetlands, 229
Bioassay, 92

Biochemical oxygen demand (BOD), 13, 63, 98
Biochemical oxygen demand (BOD) test, 319-327
Biodegradable, 121

Bioflocculation, 17

Biomass assessment, rotating biological contactors, 151-153
Biomass, rotating biological contactors, 137

Black appearance, rotating biological contactors, 136
Block grants (HUD), 364

Blower, 72

Blue-green algae, 43

Breakaway of chlorine, 201

Break-in maintenance, rotating biological contactors, 141
Breakout of chlorine, 201

Breakpoint chlorination, 172

Brine tank, 190

Brush aeration, 77, 80

Budgeting, 362

Bulking, 87, 89

Bulrush, 217

Burping, 85

Burrowing animals, 22, 27, 228

C

CBOD (carbonaceous biochemical oxygen demand), 137
CIP (Capital Improvement Program), 366
COD (chemical oxygen demand), 98
Calcium hypochlorite (HTH), 191
Calculations
activated sludge
English, 106-107
metric, 107-108
chlorination
English, 198
metric, 203
disinfection
English, 198
metric, 203
loading, rotating biological contactors
English, 146-147
metric, 147-148
oxidation ditches
English, 106-107
metric, 107-108
ponds
English, 37-40
metric, 4041
wastewater system
English, 418-422
metric, 423427
Call date, 364
Capital Improvement Program (CIP), 366
Capital improvements, 363
Carbonaceous biochemical oxygen demand (CBOD), 137
Cathodic protection, 74
Cation exchange capacity, 244
Cattail, 217



Centrifuge, clinical, 297, 311
Centrifuge test, 69, 91, 93
Chain drive, rotating biological contactors, 130, 142
Chain of custody, 287
Chemical oxygen demand (COD), 98
Chemical storage and transfer, lab, 285
Chemistry, wet, 91
CHEMTREC [(800) 424-9300], 185
Chironomid midges, 22
Chloramines, 171
Chlorination
abnormal operation, 196
ammonia, 171
application points, 176, 177
bacteria, 167
breakpoint chlorination, 172
calcium hypochlorite (HTH), 191
calculations, 198, 203
CHEMTREC [(800) 424-9300], 185
chloramines, 171
chlorinator control, 178, 179
chlorine procedure, 183
chlorine requirements, 173-175, 178
chlorine residual, 171, 178, 181
chlorine safety, 184, 185
chlorine solution, 180, 181
collection system chlorination, 176
contact time, 173
Cryptosporidium, 167
dechlorination, 188
disinfection, 168
dose, 174
first aid, chlorine, 184, 185
gas/liquid, 170
giardiasis, 167
HTH (calcium hypochlorite), 191
hypochlorination, 173, 188-197
hypochlorinator, 178-180, 191-197
hypochlorite, on-site generation, 188, 189, 190
internal parasites, 167
maintenance, 186197
measurement, chlorine residual, 181-183
metric calculations, 203
need, 167, 168
on-site generation, hypochlorite, 188, 189, 190
operation and maintenance, 186-197
overchlorination, 187
pathogenic organisms, 167
points of application, 176, 177
ponds, 11
procedure, chlorine analysis, 183
process control, 178-182
reactions, 171, 172
requirements, chlorine, 173-175, 178
residual chlorine, 171, 178, 181
safety, chlorine, 184, 185
sampling, chlorine residual, 181

Index

shutdown, 195
solution, chlorine, 180, 181
sterilization, 168
tablet hypochlorinators, 178, 186, 188
troubleshooting, 196-197
viruses, 167
Chlorinator control, 178, 179
Chlorine contact basin, ponds, 11
Chlorine contact chamber, 173
Chlorine dose, 174
Chlorine procedure, 183
Chlorine requirements, 173-175, 178
Chlorine residual, 171, 178, 181
Chlorine residual analyzer, 178
Chlorine residual test, 314-318
Chlorine safety, 184, 185
Chlorine solution, 180, 181
Chlororganic, 172
Ciliates, 64
Citizen groups, 357
Clarifier, scum, 89
Clarity, 100, 293
Classification
irrigation waters, 240, 241
ponds, 13-15
Clinical centrifuge, 297, 311
Clostridium, 33
Coarse bubble diffusers, 82
Code of Federal Regulations (CFR), 375
Cold climates, 110
Cold weather constructed wetland, 221
Coliform, 13, 174
Color comparator kits, 91
Color, oxidation ditch, 100
Comminutor, 77
Communication, 356358
Complaints, 360
Complete mix, 75, 76
Components, wetlands, 222, 223, 224
Composite sample, 31, 134, 287, 288
Compressor, 84
Concentration, solids, 63
Conducting meetings, 358
Confined space entry, 378, 379
Constructed wetlands, 223, 224
Contact chamber, chlorine, 173
Contact stabilization, 75, 76
Contact time, chlorine, 173
Contamination, groundwater, 27
Contingency planning, 370
Control of hazardous energy, 375, 378
Controlled-discharge, ponds, 15, 17, 24
Controlling snails, rotating biological contactors, 137, 138
Conventional activated sludge, 75, 76
Corrective maintenance, 366
Corrosion, activated sludge, 89
Corrosive materials, lab, 281
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480 Wastewater Systems

Cost-effective, 364, 366

Cover, rotating biological contactors, 128
Coverage ratio, 361

Crops, irrigation, 234-243
Cryptosporidium, 167

Culture, activated sludge, 84, 87
Customer inquiries, 360

D

DNA (deoxyribonucleic acid), 198
DO
See Dissolved oxygen (DO)
Davis, CA, wetlands, 227
Debt service, 361
Decant, activated sludge, 65
Dechlorination, 188
Decommissioning, rotating biological contactors, 140
Decomposition, ponds, 16
Delegation, 353
Denitrification, 228
Deoxyribonucleic acid (DNA), 198
Depths, ponds, 37
Description
activated sludge, 6670, 96
land treatment, 230-233
rotating biological contactors, 121-131
Detention time, ponds, 13
Diffused aeration, 77—-83
Diffusers, 72
Digester, aerobic, 74, 86, 87
Dike maintenance, wetlands, 229
Dike, pond, 11
Dike vegetation, ponds, 21
Discharge, controlled, ponds, 24
Diseases, 146
Disinfection
application points, 176, 177
bacteria, 167
breakpoint chlorination, 172
calculations, 198, 203
chlorine requirements, 173-175, 178
contact time, 173
Cryptosporidium, 167
giardiasis, 167
hypochlorination, 173, 188-197
hypochlorite, 170
inactivation, 167
internal parasites, 167
metric calculations, 203
need, 167, 168
ozone, 171
pathogenic organisms, 167
points of application, 176, 177
ponds, 13
removing microorganisms, 167
requirements, chlorine, 173-175, 178

sterilization, 168
systems, 186, 197-198
UV light, 171, 197
ultraviolet light (UV), 171, 197
viruses, 167
Disposition of records, 387
Dissolved oxygen (DO)
activated sludge, 84, 85, 86, 96
aerator, test, 310
oxidation ditch, 96
package plant start-up, 84
ponds, 27
rotating biological contactors, 134, 135
saturation, 321
test, 319-327
Dissolved oxygen in aerator test, 310
Documentation, staff, 354
Drain tile system, 246
Drainage wells, 246
Drip irrigation systems, 246
Drive assembly, rotating biological contactors, 128
Duckweed
ponds, 20, 42
wetlands, 217

Eductor, 180
Efficiencies, treatment, ponds, 17, 32
Effluent line, ponds, 11
Effluent troubleshooting, ponds, 26-27, 42, 43
Electrolysis, 188
Emergency maintenance, 366
Emergency operating procedures, land treatment, 242
Emergency response plan, 370, 371
Emergency simulation, 370
Emergent vegetation, ponds, 21
Employee orientation, 356
Endogenous respiration, 74
Enzymes, 172
Equal Employment Opportunity (EEO) Act, 354
Equipment
laboratory, 267-273
land treatment, 232
Equipment maintenance, oxidation ditches, 104, 105
Equipment repair/replacement fund, 363
Evapotranspiration, 230
Excess activated sludge, 86, 95
Explosive materials, lab, 282
Extended aeration, 75, 76

F

F/M (Food/Microorganism) Ratio, 63, 86, 96
FWS (free water surface) wetlands, 215-217
Facultative bacteria, 65

Facultative ponds, 13



Family and Medical Leave Act, 354
Fencing and signs, ponds, 37
Filamentous, 69

Filtration, 168

Final plant survey, 101

Financial assistance, 365
Financial management, 361-365
Financial stability, 361, 362
Fires, lab, 284

First aid, chlorine, 184, 185
Fixed solids test, 302—304

Flame polished, 284

Flammable materials, lab, 282
Floating aerator, 28, 29

Floc, 65

Floc mass, 70

Flooding, land treatment, 233
Flow control, wetlands, 225, 227
Flow diagram

activated sludge, 65, 67-69, 73

rotating biological contactors, 122-124, 127, 129

treatment plant, 169, 170
Flow measuring, ponds, 34
Flow path, oxidation ditches, 95, 96
Flowmeter, ponds, 11
Foam, oxidation ditch, 100
Foaming/frothing, 90

Food/Microorganism (F/M) Ratio, 63, 86, 96

Foot valve, 193
Free available chlorine, 172
Free overfall, 36
Free oxygen, 15

Free water surface (FWS) wetlands, 215-217

Freeboard, 222
Frequency of samples, ponds, 30
Frothing, 72, 90, 94

Functions, manager, 351

Gambusia, 22

Gas/liquid, 170

Gear reducer, 105

General obligation bonds, 364
Geosynthetics, 22

Giardjiasis, 167

Gooch crucible test, 92

Grab sample, 30, 134, 288
Groundwater contamination, 27

Guidelines, operation, oxidation ditches, 106108

H

HTH (calcium hypochlorite), 191
Hazard communication, 374-375
Hazardous materials, lab, 281-282
Hazards, laboratory, 281

Header, 77, 78, 83

Headworks, ponds, 23, 34
Health and safety, wetlands, 229
Homeland defense, 371-373

Index 481

Horizontal subsurface flow (HSSF) wetlands, 218-221, 223

Housekeeping

oxidation ditches, 104

rotating biological contactors, 142
Hydraulic jump, 181, 228

Hydraulic loading, rotating biological contactors, 132, 146

Hydrogen ion (pH) test, 329
Hydrogen sulfide test, 294, 295
Hydrologic cycle, 230

Hygiene, personal, lab, 282, 283
Hypochlorination, 173, 188-197

Hypochlorinator, 178-180, 191-197

Hypochlorite
chlorine forms, 170
on-site generation, 188, 189, 190
reactor, 189, 190
storage, 190

Ice, rotors, 103, 110

Inactivation, 167

Indicators, chemical, 277
Infections and diseases, 146
Infectious materials, lab, 281
Infiltration—percolation, 231, 232
Injury frequency rate, 384

Injury severity rate, 384

Inlet and outlet structures, ponds, 11, 34-37

Insect control

ponds, 20-22, 27

wetlands, 228
Inspecting equipment, 134
Inspection, pretreatment facility, 71
Intermittent sand filters, 42
Internal parasites, 167
Interview by press, 359
Inventory records, 386
Irrigation, 231, 232, 233

J

Jackson turbidity units JTU), 335
Job-related, staff, 354

K
Kjeldahl nitrogen, total (TKN), 92
L
Laboratory procedures
accident prevention, 283-286

activated sludge control, 307-312
basics, 265



482 Wastewater Systems

Laboratory procedures (continued) limitations, 234
biochemical oxygen demand (BOD), 319-327 loadings, 232
chemical storage and transfer, 285 maintenance, 245, 246
chlorine residual, 314-318 moisture, soil, 237
clarity, 293 monitoring, 244, 246
dissolved oxygen (DO), 319-327 operation and maintenance, 245, 246
dissolved oxygen in aerator, 310 operation, crops, 234-243
equipment, 267-273 operational strategy, crops, 239, 242
fires, 284 overland flow, 231, 232
hazards, 281 pre-start checklist, irrigation, 234, 235
hydrogen ion (pH), 329 ridge and furrow, 233
hydrogen sulfide, 294, 295 safety, 244
Mean Cell Residence Time (MCRT), 312 sampling, 244
metric system, 265 shutdown, irrigation, 237
NPDES monitoring, 314-336 sidestreams, 234
notebook, 277 soil moisture, 237
personal safety and hygiene, 282, 283 spray irrigation, 234244
pH, 329 sprinkler, 233
plant control, 293-313 start-up, irrigation, 236
preservation methods, 291 subsurface drip irrigation, 246
preventing accidents, 283-286 testing requirements, water, 244
SDI (sludge density index), 308 troubleshooting, 242, 243
SVI (sludge volume index), 307, 308 well monitoring, 244
safety and hygiene, 281-286 Leakage, ponds, 27
sampling, 287-292 Lemna Duckweed System, 42
settleability, 307 Levee maintenance, ponds, 22, 27, 36
settleable solids, 295, 297 Levee, pond, 11
sludge age, 309 Life expectancy, 363
sludge density index (SDI), 308 Lime, 136
sludge solids, total, 302-304 Limitations
sludge volume index (SVI), 307, 308 land treatment, 234
suspended solids, 297-302 ponds, 12
suspended solids in aerator, 311-312 Loading
techniques, proper 283 BOD, activated sludge, 86, 96
temperature, 334 ponds, 37-41
total residue, 330-332 Loading calculations, rotating biological contactors, 146148
total sludge solids, 302304 Loading criteria
total solids, 330-332 land treatment, 232
turbidity, 335, 336 wetlands, 223
volatile and fixed solids, 302—-304 Location of samples, ponds, 30
worksheet, 277, 279, 280 Location, ponds, 34
Laboratory procedures, 76, 85, 92 Lockout/tagout procedures, 375, 378
Laboratory testing, package plants, 91-92 Log book, 90
Land treatment systems Lubrication, oxidation ditches, 104, 105
available moisture content, 236
cation exchange capacity, 244 M
classification, waters, 240, 241
crops, irrigation, 234-243 MCRT (Mean Cell Residence Time) test, 312
description, 230-233 MLSS (Mixed Liquor Suspended Solids), 76, 85, 86, 96
drain tile system, 246 MPN (Most Probable Number), 174
drainage wells, 246 MSDS (Material Safety Data Sheet), 375-377
drip irrigation systems, 246 Maintenance
emergency operation, 242 aeration tubing, 29
equipment, 232 chlorination, 186-197
flooding, 233 land treatment, 245, 246
infilcration—percolation, 231, 232 manager’s responsibilities, 366-367

irrigation, 231, 232, 233 oxidation ditches, 104, 105



Maintenance (continued)

package plants, 94

ponds, 19-29

rotating biological contactors, 141

wetlands, 225-229

Mallory settlometer, 307

Management

accident reports, 380-382

accountability, 353

Americans With Disabilities Act (ADA), 354
assistance, financial, 365

authority, 353

budgeting, 362

Capital Improvement Program (CIP), 366
capital improvements, 363

communication, 356358

complaints, 360

conducting meetings, 358

confined space entry, 378, 379

control of hazardous energy, 375, 378
corrective maintenance, 366

coverage ratio, 361

customer inquiries, 360

debt service, 361

delegation, 353

emergency maintenance, 366

emergency response plan, 370, 371
employee orientation, 356

Equal Employment Opportunity (EEO) Act, 354
equipment repair/replacement fund, 363
Family and Medical Leave Act, 354

financial assistance, 365

financial management, 361-365

financial stability, 361, 362

functions, 351

hazard communication, 374-375

interview by press, 359

lockout/tagout procedures, 375, 378

MSDS (Material Safety Data Sheet), 375-377
maintenance, 366—367

mass media, 359

Material Safety Data Sheet (MSDS), 375-377
meetings, conducting, 358

need, 351

OSHA (Occupational Safety and Health Act), 375, 378
operating ratio, 361

operations and maintenance, 366-367
organizing, 353, 354

orientation, employee, 356

OSHA (Occupational Safety and Health Act), 374
planning, 353

plant tours, 361

predictive maintenance, 366

present worth, 364

preventive maintenance, 366

public relations, 359

public speaking, 360

Index

purchase order, 386, 387

recordkeeping, 386-388

requisition, 386, 387

responsibility, 353

safety policy statement, 373

safety program, 373-385

speaking, public, 360

staffing, 354-356

telephone contacts, 360

tours, 361

Worker Right-To-Know (RTK) laws, 374-375
Mass media, 359
Material Safety Data Sheet (MSDS), 375-377
Maturation, wetlands, 229
Mean Cell Residence Time (MCRT) test, 312
Measurement, chlorine residual, 181-183
Mechanical aeration, 77, 79, 80
Media observation, rotating biological contactors, 136
Median, 18
Meetings, conducting, 358
Meniscus, 274
Methane fermentation, 17
Metric calculations

activated sludge, 107, 108

chlorination, 203

oxidation ditches, 107, 108

ponds, 40-41

rotating biological contactors, 147, 148
Metric loading rates, rotating biological contactors, 147
Metric system, lab, 265
Micron, 168
Microorganisms, activated sludge, 63, 64
Mixed Liquor Suspended Solids (MLSS), 76, 85, 86, 96
Mixing/aeration, 65
Modes, activated sludge, 76-77
Moisture, soil, 237
Monitoring

land treatment, 244, 246

wetlands, 229
Mosquito control, 228
Mosquito fish, 22
Most Probable Number (MPN), 174
Motors, rotating biological contactors, 130, 145
Multiple lockout devices, 378

N

483

NPDES (National Pollutant Discharge Elimination System)

monitoring tests, 314-336
permit, 23, 25, 71, 265
Nameplate, 133
Need, management, 351
Nephelometric turbidity units (NTU), 335
Neutralization, 136
Nitrification, 104, 128, 228
Nitrogen control, wetlands, 228
Nitrogenous, 172



484 Wastewater Systems

Normal operation
oxidation ditches, 99-101
package plants, 86
Notebook, lab, 277

(0]

OSHA (Occupational Safety and Health Act), 374, 375, 378
Objectives, public relations, 359
Observation
media, rotating biological contactors, 136
oxidation ditches, 100
Occupational Safety and Health Act (OSHA), 374, 375, 378
Odor control
ponds, 17, 20, 24, 27
wetlands, 228
Odors, activated sludge, 85, 89, 90, 100
On-site discharge, 124
On-site generation, hypochlorite, 188, 189, 190
Operating ratio, 361
Operation and maintenance
aeration equipment, 85
chlorination, 186-197
crops, 234-243
land treatment, 245, 246
oxidation ditches, 99-108
package plants, 86-90
ponds, 19-29
rotating biological contactors, 134138
wetlands, 225-229
Operational strategy
crops, 239, 242
oxidation ditches, 104
package plants, 90, 91
ponds, 25
Operations and maintenance, management, 366-367
Oral communication, 356, 357
Organic loading, rotating biological contactors, 132, 146, 148
Organizing, 353, 354
Orientation, employee, 356
Outlet baffle, 11
Overchlorination, 187
Overland flow, 231, 232
Opverload correction, rotating biological contactors, 153
Overturn, ponds, 23
Oxidation, 66
Oxidation ditches
application, 95-108
BOD loading, 96
brush aeration, 77, 80, 103
calculations, 106—108
clarity, 100
cold climates, 110
color, 100
description, 96
equipment maintenance, 104, 105
excess sludge, 95

F/M (Food/Microorganism) Ratio, 96
final plant survey, 101
flow path, 95, 96
foam, 100
guidelines, operational, 106-108
housekeeping, 104
ice, 103, 110
lubrication, 104, 105
maintenance, 104, 105
metric calculations, 107, 108
normal operation, 99-101
observations, 100
odor, 100
operation, 99-108
operational guidelines, 106-108
operational strategy, 104
parts, 95
performance, 101, 102
plans and specifications, 109, 110
plant start-up, 98
pre-start inspection, 97, 98
records, 101
return sludge, 95
rotor aeration, 77, 80, 95, 97, 103
safety, 97
seed activated sludge, 99
shutdown, 104
sludge age, 96
specifications, 109, 110
start-up, 97, 98
strategy, operational, 104
troubleshooting, 104
use, 95, 96

Oxidation ponds, 14

Oxygen saturation, 321

Ozone, 171

P

Package plants, activated sludge
abnormal operation, 87, 90
aeration equipment, operation, 85
aeration methods, 77-84
application, 72-94
complete mix, 76
contact stabilization, 76
corrosion, 89
diffused aeration, 77-83
extended aeration, 76
foaming/frothing, 90
laboratory testing, 91-92
maintenance 94
mechanical aeration, 77, 79, 80
modes, 7677
normal operation, 86
odors, 89, 90
operation, aeration equipment, 85



Package plants, activated sludge (continued)
operation, plant, 86-90
operational strategy, 90, 91
parts, 72
plans and specifications, 109, 110
pre-start check-out, 77
process modes, 7677
purpose, 72-77
safety, 92
shutdown, 90
sludge wasting, 85, 86
solids in effluent, 87
specifications, 109, 110
starting plant, 84
strategy, operational, 90, 91
troubleshooting, 87-90
use, 74-76
wasting sludge, 85, 86

Parallel ponds, 23

Parts
oxidation ditches, 95
package plants, 72
rotating biological contactors, 128

Pathogenic organisms, 18, 92, 167

Payback calculation, 363

Percolation, 11, 230

Performance
oxidation ditches, 101, 102
ponds, 17, 18

Personal safety and hygiene in lab, 282, 283

Personnel policies, 354

Personnel records, 387

Pest and insect control, wetlands, 228

pH
ponds, 15
rotating biological contactors, 136
test, 329

Photosynthesis, 15, 16

Pillows, reagent, 323

Pin floc, 89

Planning, 353

Plans and specifications
oxidation ditches, 109, 110
package plants, 109, 110

Plans (drawings), rotating biological contactors, 146

Plant control tests, 293-313

Plant start, oxidation ditches, 97, 98

Plant tours, 361

Plastic disk media, rotating biological contactors, 125, 126

Platform aerator, 28
Plug flow, 215, 289
Points of application, chlorination, 176, 177
Policy statement, safety, 373
Polishing ponds, 14
Polymer, 103
Ponds
abnormal operation, 24
advantages, 12

Index

aeration systems, 28-29, 37
aeration tubing, 29

aerobic, 13, 16

algae, effluent, 24, 42, 43
anaerobic, 13, 16

analysis, 29-31

animals burrowing, 22, 27
applications, 13-15

baffles, 26

bar rack, 11

batch operation, 24
blue-green algae, 43
burrowing animals, 22, 27
calculations, 37—41
chironomid midges, 22
chlorination, 11

chlorine contact basin, 11
classifications, 13—15
contamination, groundwater, 27
controlled-discharge, 15, 17, 24
depths, 37

dike vegetation, 21

discharge, controlled, 24
dissolved oxygen (DO), 27
duckweed, 20, 42
efficiencies, treatment, 17, 32
effluent line, 11

effluent troubleshooting, 26-27, 42, 43
emergent weeds, 21
facultative, 13

fencing and signs, 37

floating aerator, 28, 29

flow measuring, 34
flowmeter, 11

geosynthetics, 22
groundwater contamination, 27
headworks, 23, 34

hints, operating, 23, 24

inlet and outlet structures, 11, 34—37
insect control, 20-22, 27
intermittent sand filters, 42
land treatment, effluent, 42
leakage, 27

Lemna Duckweed System, 42
levee maintenance, 22, 27, 36
limitations, 12

loadings, 3741

location, 34

maintenance, 19-29

metric calculations, 40—41
mosquito fish, 22

odor control, 17, 20, 24, 27
operating strategy, 25
operation, 19-29

outlet baffle, 11

overturn, 23

oxidation, 14

parallel, 23

485



486 Wastewater Systems

Ponds (continued)

parts, 11

performance, 17, 18

photosynthesis, 15, 16

plans, 34-41

platform aerator, 28

polishing, 14

purpose, parts, 11

recirculation, 23

recirculation line, 11

riprap, 20

safety, 32, 33

sampling, 29-31

screening, 23, 34

scum control, 19, 20, 24

series, 23

shock loads, 13

short-circuiting, 17

shutting down, 25

signs and fencing, 37

sodium nitrate, 20

specifications, 34—41

stabilization, 11, 14

starting, 19

strategy, operating, 25

straw, algae control, 43

surface aerators, 28—29, 37

suspended vegetation, 21

transfer line, 11

treatment, 12—13

treatment efficiencies, 17, 32

troubleshooting, 26-27, 42, 43

use, 11

weed control, 20, 21, 27
Population equivalent, 39
Potable water, 170
Predictive maintenance, 366
Present worth, 364
Preservation of samples, 291
Pressure relief valve, 85
Pre-start checklist, irrigation, 234, 235
Pre-start check-out, package plants, 77
Pretreatment facility inspection, 71
Pretreatment requirements, rotating biological contactors, 132
Preventing accidents, lab, 283-286
Preventive maintenance, 366
Preventive maintenance program, rotating biological contactors,

141
Procedure, chlorine analysis, 183
Process control, chlorination, 178—182
Process modes, activated sludge, 76-77
Process operation, rotating biological contactors, 132-140
Proportional sample, 31
Public speaking, 360

Purchase order, 386, 387
Pyrometer, 133

Qualifications profile, 355
R

RAS (return activated sludge), 65, 67-69, 73, 84, 95
RBC
See Rotating biological contactor (RBC)
RNA (ribonucleic acid), 198
Ratio, Food/Microorganism (E/M), 63, 86, 96
Reactions, chlorination, 171, 172
Reactor, 74
Reagent, 91
Recirculation line, ponds, 11
Recirculation, ponds, 23
Recordkeeping, 386-388
Records
oxidation ditches, 101
package plants, 84
Removals, activated sludge, 86
Removing microorganisms, 167
Replacement cost, 363
Representative sampling, 287, 288
Reptiles, 228
Requirements, chlorine, 173-175, 178
Requisition, 386, 387
Residual analyzer, chlorine, 178
Residual, chlorine, 171, 178, 181
Respiration, endogenous, 74
Responsibility, manager, 353
Restart, rotating biological contactors, 140
Return Activated Sludge (RAS), 65, 67-69, 73, 84, 95
Revenue bond, 364
Review of plans and specifications, rotating biological
contactors, 146
Ribonucleic acid (RNA), 198
Ridge and furrow, 233
Riprap, 20
Rising sludge, 89
Roller chain drive, rotating biological contactors, 142
Rotameter, 180
Rotating biological contactor (RBC), 113-153
abnormal operation, 138
air drive, 131
application, 13
assessment, biomass, 151-153
BOD loading, 146, 148
baffles, 128
bearings, 145
belt drive, 143



Rotating biological contactor (RBC) (continued)
biomass, 137
biomass assessment, 151-153
black appearance, 136
break-in maintenance, 141
calculations
loading, 146, 147
metric, 147, 148
chain drive, 130, 142
control of snails, 137, 138
cover, 128
decommissioning, 140
description, 121-131
diseases, 146
dissolved oxygen (DO), 134, 135
drive assembly, 128
flow diagram, 122-124, 127, 129
housekeeping, 142
hydraulic loading, 132, 146
infections and diseases, 146
inspecting equipment, 134
loading calculations, 146, 147
maintenance, 141
media observation, 136
metric
calculations, 147, 148
loading rates, 147
motors, 130, 145
observing media, 136
operation, 134-138
organic loading, 132, 146, 148
overload correction, 153
parts, 128
pH, 136
plans, 146
plastic disk media, 125, 126
pretreatment requirements, 132
preventive maintenance program, 141
process operation, 132-140
restart, 140
review of plans and specifications, 146
roller chain drive, 142
rotating media, 128
safety, 145
shaft, 145
shutdown, 140
slippery surfaces, 145
sloughed, 121, 137
slow-moving equipment, 145
snail control, 137, 138
soluble BOD, 132
specifications, 146
start-up, 132-134
supernatant, 136

Index

treatment plant, 127
troubleshooting, 138, 139, 142-145
underdrains, 128
v-belt drive, 144
white appearance, 137
wiring and connections, 145
Rotating media, rotating biological contactors, 128
Rotor operation, 77, 80, 95, 97, 103
Rotten egg odor, 85
Rural Utilities Service (RUS) loans, 364

S

SBR (sequencing batch reactor), 65
SDGS (small-diameter gravity sewer), 66, 68, 69
SDI (sludge density index) test, 308
STEP (septic tank effluent pump), 66, 68, 69
SVI (sludge volume index) test, 307, 308
Safety
activated sludge, 92, 97
chlorine, 184, 185
hygiene, laboratory, 281-286
laboratory, 281-286
land treatment, 244
oxidation ditches, 97
ponds, 32, 33
rotating biological contactors, 145
wetlands, 229
Safety policy statement, 373
Safety programs, 373-385
human factors as part of, 385
injury frequency rate, 384
injury severity rate, 384
management’s responsibility for, 380
measuring the effects of, 383
tailgate safety meetings, 383
training, 380
Sample preservation, 291
Samples, rotating biological contactors, 134
Sampling
chlorine residual, 181
devices, 290-291
laboratory, 287-292
land treatment, 244
ponds, 29-31
Saprophytic organisms, 168
Screening, ponds, 23, 34
Scum control, ponds, 19, 20, 24
Scum on clarifier, 89
Secchi disk, 92, 293
Secondary clarifier, 74
Seed activated sludge, 84, 99
Septic, 87
Septic tank effluent pump (STEP), 66, 68, 69

487



488 Wastewater Systems

Septicity, 176
Sequencing batch reactor (SBR), 65
Series ponds, 23
Set point, 178
Settleability test, 307
Settleable solids test, 295, 297
Settler, 74
Settling, activated sludge, 65, 72
Settlometer, Mallory, 307
Shaft, rotating biological contactors, 145
Shock loads, ponds, 13
Short-circuiting

activated sludge, 72

ponds, 17
Shutdown

chlorination, 195

irrigation, 237

oxidation ditch, 104

package plant, 90

ponds, 25

rotating biological contactors, 140
Sidestreams, 234
Signs and fencing, ponds, 37
Slippery surfaces, 145
Sloughed, rotating biological contactors, 121, 137
Slow-moving equipment, rotating biological contactors, 145
Sludge age, 74, 86, 96
Sludge age test, 309
Sludge density index (SDI) test, 308
Sludge sampling, 289
Sludge solids, total, test, 302-304
Sludge volume index (SVI) test, 307, 308
Sludge wasting, package plants, 85, 86
Small systems, 124
Small-diameter gravity sewer (SDGS), 66, 68, 69
Snail control, rotating biological contactors, 137, 138
Sodium nitrate, ponds, 20
Soil moisture, 237
Solids concentration, 63
Solids in effluent, package plants, 87
Soluble BOD, 132
Solution, chlorine, 180, 181
Solutions, 275
Speaking, public, 360
Special assessment bonds, 364
Specific gravity, 297
Specifications

oxidation ditches, 109, 110

package plants, 109, 110

ponds, 34-41

rotating biological contactors, 146
Spectrophotometer, 275, 276
Splash pad, 37
Spore, 173

Spray irrigation, 234-244
Sprinkler, 233
Stabilization ponds, 11, 14
Also see Ponds
Stabilized waste, 11, 66
Staff gauge, 101
Staffing, 354-356
Standard Methods, 267
Standardize, 91
Start-up
irrigation, 236
oxidation ditches, 97, 98
package plants, 84
ponds, 19
rotating biological contactors, 132-134
wetlands, 223
State Revolving Fund (SRF) loans, 364
Sterilization, 168
Stop log, 25
Storage and transfer, lab chemicals, 285
Straggler floc, 89
Strategy, operational
oxidation ditches, 104
package plants, 90, 91
ponds, 25

Straw, algae control, ponds, 43

Supernatant, rotating biological contactors, 136

Surface aerators, ponds, 28-29, 37
Surfactant, 288

Suspended solids in aerator test, 311-312
Suspended solids test, 297-302
Suspended vegetation, ponds, 21

Swing headers, 83

System performance, 367

Systems, disinfection, 186, 197-198

T

Tablet hypochlorinators, 178, 186, 188
Tailgate safety meetings, 383

Task analysis, 355

Techniques, proper laboratory 283
Telephone contacts, 360
Temperature, ambient, 334
Temperature measurement, 334
Testing requirements, water, 244
Thermometers, types, 334
Titration, 275

Total residue test, 330-332

Total sludge solids test, 302-304
Total solids test, 330—332

Tours, 361

Toxic gases, 92

Toxic materials, lab, 282



Toxic pond performance, 17
Toxic substances, 137
Toxic wastes, 87
Training, safety, 380
Transfer line, ponds, 11
Transpiration, 223
Treatment efficiencies, ponds, 17, 32
Treatment plant, rotating biological contactors, 127
Treatment, ponds, 12-13
Trickling filters, 13, 132
Troubleshooting
chlorination, 196-197
land treatment, 242, 243
oxidation ditches, 104
package plants, 87-90
ponds, 26-27, 42, 43
rotating biological contactors, 138, 139, 142-145
Turbidity test, 335, 336
Turbidity units (TU), 335

U

UV light (ultraviolet light), 171, 197
Underdrains, rotating biological contactors, 128

Unity of command, 353
\%

V-belt drive, rotating biological contactors, 144
Vector, 215, 228

Vegetation management, wetlands, 227
Vertical flow constructed wetland, 220

Viruses, 167

V-notch weir, 178

Volatile and fixed solids test, 302—304

Volatile liquids, 285

Vulnerability assessment, 370

A\

Wastes, toxic, 87
Wastewater stabilization ponds, 11
Also see Ponds
Wasting sludge, 85, 86
Water level control, wetlands, 222, 225, 227
Weed control, ponds, 20, 21, 27
Weir, activated sludge, 72
Well monitoring, 244
Wet chemistry, 91

Index 489

Wetlands

aquatic plants, 217

Arcata, CA, 216

berm and dike maintenance, 229

bulrush, 217

cattail, 217

cold weather constructed wetland, 221

components, 222, 223, 224

constructed wetlands, 223, 224

Davis, CA, 227

dike maintenance, 229

duckweed, 217

flow control, 225, 227

free water surface (FWS), 215-217

health and safety, 229

horizontal subsurface flow (HSSF), 218-221, 223

insect control, 228

loading criteria, 223

maintenance, 225-229

maturation, 229

monitoring, 229

mosquito control, 228

nitrogen control, 228

odor control, 228

operation and maintenance, 225-229

pest and insect control, 228

start-up, 223

types, 215-221

vegetation management, 227

vertical flow constructed wetland, 220

water level control, 222, 225, 227
White appearance, rotating biological contactors, 137
Winkler method, 91
Wiring and connections, rotating biological contactors, 145
Worker Right-To-Know (RTK) laws, 374-375
Worksheet, lab, 277, 279, 280

X
(NO LISTINGS)

Y
(NO LISTINGS)

zZ

Zoogleal floc, 64
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