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Accelator, 65-66
Acid, 200
Actinomycetes, 134, 215
Activated alumina, 144
Activated carbon, 52, 137
granular, 138
powdered activated carbon, 137-138
Activation, 137
Adsorbant, 136
Adsorbate, 136
Adsorption, 94, 136
Aeration, 79, 136
and iron and manganese removal, 79
and taste and odor removal, 136
Aerobic, 25, 211
Agar, 42, 218
Algae, 216-220
algal blooms, 26, 133, 216
classification of, 217
control of, 134, 220
Alkalinity, 38, 59, 89
and carbonate hardness, 40-41
test, 38
types of, 38
Alum, 58. See also Coagulation;
Flocculation
Amebic dysentery, 113, 220
American Water Works Association
(AWWA), 4, 224
Anaerobic, 211
Anion, 78, 102, 194
Anionic polymer, 59
Anode, 86, 91, 102, 105, 120
Anthracite, 98
Anthrax, 205
Aquifers:
artesian, 20
water table, 20
Atmospheric water, 20. See also
Hydrologic cycle

Atom, 189

Atomic number, 189

Atomic weight, 189, 192

Avogadro number, 192, 202

AWWA. See American Water Works
Association

Axial flow, 149

Bacillary dysentery, 113, 214
Back washing (filter), 95
procedure, 99-100
Bacteria:
cell of, 208
classification of, 211
forms of, 211
growth in a closed system, 211
iron, 215
reproduction of, 208
sulfur, 215
Bacteriological tests, 42
coliform, 42-46
heterotrophic plate count, 46
Bar screen, 50
Bases, 200
Binary fission, 208
Binomial nomenclature, 206
Biochemical oxygen demand (BOD),
25
Biofilm, 160, 214
Bivalent ions, 73
Blastocystis, 222
Blue-green algae, 133, 217
BOD. See Biochemical oxygen
demand
Break point chlorination, 116
Brown algae. See Phaeophyta
Buffer solution, 38
Butterfly valve, 157

257
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Calcium carbonate, 74, 75, 83
coating, 90
See also Softening
Calcium hardness, 74-75
test, 40
Calcium hypochlorite, 115
Capacity of a well, 30
Carbon dioxide, 73, 76. See also
Softening; Stabilization
Carbonate hardness, 74
Carbonation, 137
Cathode, 86, 91, 102, 105, 120
Cation, 57, 102, 194
Cationic polymer, 59
Cavitation, 154
CCR. See Consumer Confidence
Report
Cell structure, 206
bacterial, 208
theory, 206
Celsius scale. See Centigrade scale
Centigrade scale, 174
conversion to Fahrenheit, 174
Centrifugal force, 148
Centrifugal pumps, 148-154
advantages of, 154
classification of, 152
curve, 152, 153
disadvantages of, 154
See also Pumps
Chemical change, 188
Chemical dose calculation, 185-186
Chemical equation, 198
significance of, 199
Chemical formula, 196
Chemical reactions in water treatment,
243
coagulation and flocculation, 243
compounds causing acidity and
alkalinity, 244
disinfection, 244
iron manganese removal, 243-244
neutralization, 244
softening and stabilization, 243
Chloramination, 53, 119
Chlorinator, 115
Chlorine, 53, 114, 136
ammonia ratio, 119
break point, 116

combined residual, 117
demand, 117
forms of, 115
free residual, 117
health, 118
properties of, 114
residual test, 41
safety, 119
Chlorine dioxide, 120, 136
Chlorophyta, 218
Cholera, 113, 214
Chrysophyta, 218
Ciliata, 221
Clean Water Act (CWA), 2
Coagulant aids, 57, 59
Coagulants, 57
Coagulation, 57-58. See also
Flocculation
Coliform bacteria, 43, 213-214
tests, 42-46
Coliform Rule, 3
Colloidal particles, 57
Community Water Supply Study, 2
Compounds, 194
Concentrate, 101
Cone of depression, 30
Consumer Confidence Report (CCR), 3
Conventional treatment plant, 49-50
Corrosion, 86
cathodic protection, 91
control, 90-91
factors affecting, 89
protective coatings, 90-91
types of, 87-89
Covalent bond, 196
Covalent compounds, 196
Cross-connection, 161
Cryptosporidium parvum, 113,
221-222
CT, 118, 125
available, 125
calculation, 125-127
tables, 226-240
Current (water), 26
Cut-off molecular weight, 102
CWA. See Clean Water Act
Cyanophyta, 217
Cyclospora, 222
Cytoplasm, 206



Dead ends, 89, 161
Defluoridation, 144

Density:
of filter media, 96
of water, 19

Dental fluorosis, 142
Deoxyribonucleic acids (DNAs), 206
Depolarization, 90
Desorption, 138
Detention time calculations, 183
Dialysis, 102
Diatomaceous earth filters, 99
Diatomic elements, 199
Diffusion, selective, 102
Disinfection, 52, 113
chemical reactions, 244
with chlorine, 114
with chlorine dioxide, 120-121
with chloroamines, 119, 120
with ozone, 121-124
with ultraviolet light, 124-125
Dissolved oxygen (DO), 25
DNAs. See Deoxyribonucleic acids
DO. See Dissolved oxygen
Draw down, 30
Drilled wells, 28
Dual media filters, 98
Dug wells, 29

E. coli. See Escherichia coli

Effective size of filter media, 96

Effluent, 63

Electrodialysis, 102, 105

Electrolysis, 120

Electrolyte, 57

Electromotive series, 87, 88

Electrons, 189

Elements, 188

Elevated tanks, 159

Entameba histolytica, 220

Enteric bacteria, 213

Enteric viruses, 125, 208

Environmental Protection Agency
(EPA), 4. See also Safe Drinking
Water Act

EPA. See Environmental Protection
Agency

Epilimnion, 24

Equivalence point, 203
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Escherichia coli, 206

Euglenophyta, 218

Eutrophic lakes, 23

Eutrophication, 21

Evaporation, 20

Exponential notation. See Scientific
notation

Facultative, 211
Fahrenheit scale, 174
conversion to Centigrade, 174
Fecal coliform bacteria, 214
Ferric sulfate, 59
Filter cycle, 95
Filter run, 95
Filtrate, 94
Filtration, granular media, 94
backwashing, 94, 99-100
head loss, 95
high-rate filters, 98
pressure filters, 99
Filtration, membrane, 101-106
micro filtration, 103
nano filtration, 104
reverse osmosis, 104
ultra filtration, 103
Flagellates. See Mastigophora
Floc, 57
Flocculation, 60
Flocculation basins, 60
Flocculators, 60
Flow, 151, 169
calculations of, 183
Fluoridation, 142
fluoride application, 143
removal, 144
safety, 143
Force, 165
Free board, 97
Friction head, 168. See also Head
Fungi, 215-216

GAC. See Granular activated carbon

Galvanic corrosion, 87

Genes, 206

Giardia lamblia, 113, 125, 206, 220,
221

Giardiasis, 113, 222

Gram, 173
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Gram equivalent weight, 202

Granular activated carbon (GAC). See
Activated carbon

Gravity flow, 168

Ground water, 20-21

Groups, 192

Hardness, 39, 73

carbonate, 74

noncarbonate, 74

test, 39-40

Also see Softening
Head, 167

friction, 147, 168

shut off, 152

total dynamic, 147

total static, 147

velocity, 167
Head loss, 95
Heterotrophic bacteria, 46, 89, 128,

161

testing, 46—47

Heterotrophic plate count, 4647, 89,
128

High-rate sand filters, 98
High-service pump, 153
Hollow fine fiber membrane, 101
Homogeneous mixture, 202
Horse power, 151

calculations, 186187
Hydraulics, 165
Hydrologic cycle. See Water, cycle
Hypochlorinator, 115
Hypolimnion, 24

Immunization, 205

Impeller, 149, 150

Indicator, 38, 203

Indicator organism, 214

Infectious hepatitis, 113, 208

Infiltration, 20

Influent, 63

Ionic compounds, 194, 196

Tonization, 200

Ions, 194-195

Iron and manganese, 78, 117, 134
chemical reactions, 243-244
removal methods, 79

Isotopes, 189

Jar testing, 36-37
Joule, 124

Koch, Robert, 205

Launders, 66

Law of conservation of masses, 199
Law of definite composition, 194
Legionnaire’s disease, 214

Life stages of a lake, 21

Life stages of a river, 26

Lime, 74. See also Softening

Liter, 173

Lotic water supplies, 26

Magnesium hydroxide, 75. See also
Softening
Mass number, 189
Mastigophora, 220
Maximum contaminant level (MCL), 4
Maximum contaminant level goal
(MCLG), 4
MCL. See Maximum contaminant level
MCLG. See Maximum contaminant
level goal
Membrane filtration, 101-106
treatment plant, 106—108
Membrane fouling, 105
Membrane integrity, 106
Mesophilic bacteria, 213
Mesotrophic lakes, 23
Meter, 173
Meters, 159
compound, 160
current, 160
displacement, 159
proportional, 160
Microbes, 205, 207
Microfiltration membranes, 103
Microsporidia, 222
Mixed flow, 149
Molarity, 202
Mole, 192, 202
Molecule, 199
Mycelium, 216

Nanofiltration membranes, 104
National Primary Drinking Water
Contaminant Standards, 4, 5-17



National Primary Drinking Water
Regulation (NPDWR), 3

National Secondary Drinking Water
Standards, 4, 18

Natural Organic Matter (NOM), 2,
114, 133

Nephalometric turbidity unit (NTU),
35

Neutrons, 189

NOM. See Natural Organic Matter

Noncarbonate hardness, 74. See
Permanent hardness

Noncommunity water systems, 3

Normality, 202-203

NPDWR. See National Primary
Drinking Water Regulation

NTU. See Nephalometric turbidity unit

Nucleus:

of atom, 189
of cell, 206

Occupational Safety and Health Act
(OSHA), 118
Oligotrophic lakes, 23
Oocyst, 221
OSHA. See Occupational Safety and
Health Act
Osmosis, 104
osmotic pressure, 104
reverse, 104
Oxidants, 136
Oxidation, 196
Oxidation number, 194
Oxidizing agent, 196
Ozonation, 121-124
Ozone, 121, 136

PAC. See Powdered activated carbon
Parasites, 215, 221
Paratyphoid, 214
Pasteur, Louis, 205
Pasteurization, 205
Pathogens, 1
log removal of, 128
waterborne, 1, 27, 113
Percolation, 20
Periodic law, 192
Periodic table, 192
Periods, 192
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Permanent hardness, 74
Permeate, 101
Peroxone, 124
pH, 37, 59, 201-202
test, 37-38
Phaeophyta, 218
Pipes, 146
Plug flow, 64
Polarization, 90
Polymer, 50, 52
Postdisinfection, 113
Powdered activated carbon (PAC), 137
Precipitation of water vapor, 20
Predisinfection, 52
Pressure, 165
atmospheric, 167
static, 166
Pressure filters, 99
Protons, 189
Protozoa, 220-222
Psychrophilic bacteria, 213
Pumping level, 30
Pumps, 147
airlift, 156
centrifugal, 148—154
displacement, 154
reciprocating, 154
rotary, 155
screw, 155
Purple magic, 52
Pyrophyta, 218

Radial flow, 149

Radical, 197

Radius of influence, 30

Rapid mixing, 50

Rapid sand filters, 97

Recarbonation, 82

Reducing agent, 196

Reduction, 196

Reference odor, 34, 35

Regeneration of granular activated
carbon, 138

Reservoirs, 159

Reverse osmosis membranes, 104

Reversible reaction, 199

Rhodophyta, 218

Ribonuleic acids (RNAs), 208

Ripening period of a filter, 94
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RNAs. See Ribonucleic acids
Rotary pumps, 155
Runoff of rain water, 21

Safe Drinking Water Act (SDWA),
2— 4, 118, 125

Salts, 201
Sample composite, 33
Sample grab, 33
Sarcodina, 220
Saturated solution, 202
Scientific notation, 175
Screens:

bar, 50

microstrainers, 50
SDI. See Silt density index

SDWA. See Safe Drinking Water Act

Sedimentation, 63
basins, 63
final, 68
primary, 63
solid contact, 64—68
Semipermeable, 104, 206
Sequestering, 83
Short circuits, 63
Silt density index (SDI), 105
Skeletal fluorosis, 142
Slow sand filters, 96
Sludge, 52
Sludge blanket, 66
Slurry, 65
Smutzdecke, 97

Sodium hexametaphosphate, 31, 83,

90. See also Sequestering
Softening, 74
ion exchange, 77
lime or lime-soda ash, 74-77
membrane, 77
Solute, 202
Solution:
saturated, 202
standard, 202
Solvent, 202
Soozone, 124
Specific gravity, 96
Spiral wound membrane, 101
Spore, 213
Sporozoa, 221-222
Springs, 21, 27

Stabilization, 82
Baylis curve, 83
of corrosive water, 86-91
of depositing water, 82—85
Langlier saturation index, 84, 85
Ryzner index, 84
Stagnancy, 160
Standard solution, 202
Static level of a well, 30
Stoichiometry, 199
Stratification:
of a basin, 63
of a lake, 24-25
Suction head, 148
Suction lift, 147
Summer stagnation, 24
Surface water, 20
supply, 21

Tastes and odors, 34, 133
control, 52, 134-138
sources of, 133-134
test, 34-35

Temperature scales, 174

Temporary hardness. See Carbonate

hardness

Thermocline, 24

Thermophilic bacteria, 213

THM formation, 53

THMSs. See Trihalomethanes

Threshold odor number, 35

Titration, 38, 202

Transpiration, 20

Trihalomethanes (THMs), 2, 53, 114

Triple media filters, 98

Tubercle, 89

Turbidity, 35
test, 35-36

Turnover:
fall, 24
spring, 25

Typhoid, 113, 214

Ultrafiltration membranes, 103

Ultraviolet light treatment, 124. See
also Disinfection

Uniformity coefficient, 96

United States Public Health Service, 2



UV light treatment. See Ultraviolet
light treatment

Vaccination, 208
Valence electrons, 194
Valves, 157-158

butterfly, 157

check, 158

gate, 157

needle, 157

pressure and air relief, 158
Vapor, 20
Viruses, 207-208

Walker solid contact basin, 67—68
Water:
cycle, 19
properties of, 19
supplies, 21
Water hammer, 171-172
Water shed, 21
Water systems:
community, 3
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noncommunity, 3
Water treatment train, 50
Waterborne diseases, 113
bacterial, 214
protozoan, 222
viral, 208
Waterborne pathogens, 113, 205, 222.
See also Waterborne diseases
Weir, overflow rate, 184
Wells, 27
capacity, 30
classification of, 28—-30
cone of depression, 30
developing, 30
protection of, 28
pumping level, 30
radius of influence, 30
static level of, 30
stimulation of, 31
Winter fish kill, 25

Zeolites, 77, 79
Zeta potential, 60






