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Absorption equipment, as control device,
334-335
in gas sampling, 70-71
Adsorption equipment, as control device,
335-336
in gas sampling, 71
Aerosols, associated with Los Angeles
smog, phytotoxicity, 268
coagulation, 118
control equipment, 309-333
effect on visibility, 119-120
particle number concentration, 117
particle size, 116-117
physical properties, 114-122
sampling methods, 73-76, 120-122
settling and dispersion, 118-119
Agriculture, see under individual crop
Air components, 97-99, 160
Air flow, as dispersing agent, 50-53,99
Air Pollution Control Association, 18
Air Pollution Control Bill (USA), 46
Air Pollution Control Districts, creation in
California, 372
Air pollution disasters, comparative study,
179-182
see also under individual episode
Air Pollution Foundation, 32
Air Pollution Planning Seminar, 34
Aldehydes, concentrations in urban air, 144
photochemical reaction in ozone forma-
tion, 151, 152-153
Alfalfa, sulfur dioxide fumigation expe-
riments, 241-242
Alkali, etc. Works Regulation Act, 22, 142,
366, 370-371
Alkali Inspectorate, 22
Allegheny County, control legislation,
372-373
Allergenic agents, effects on human health,
199-210
sources, 199, 200
American Chemical Society, Committee on
Air Pollution, 154
American Medical Association, Committee
on Air Pollution, 42-43
Ammonia, industrial sources, 144
phytotoxicity, 272

Analytical methods, 76-94
Animal experimentation, 188, 202, 224-230,
398
Animal fluorosis, 44-45, 197, 227-228
Animal health, effects of pollution on,
221-230
see also Animal fluorosis
Animals, use as pollution detectors, 93
Arresters, 354-355
Arsine, role in Haff disease, 179
Atomic reactors, see Nuclear reactors
Australia (Victoria), control legislation,
377-378
Austria, control legislation, 20
Autometer, 90-91, 92
Automobiles, carbon monoxide emission,
195-196
control legislation in Great Britain, 370
hydrocarbon emission, 23-24, 102, 103,
136
oxides of nitrogen emission, 142-143
Avocado, ozonated hexene fumigation
experiments, 271

Baffle chambers, 313-314
Bag filters, 319-324
Baltimore, smoke control, 45-46
Barley, sulfur dioxide fumigation experi-
ments, 242
“ Battersea ©* effluent process for sulfur
dioxide removal, 356-358
Belgium, control legislation, 376
Benzpyrenes, as carcinogenic agents, 201-
202
detection in urban air, 81, 134-138
Beryllium, as etiological factor in pulmo-
nary granulomatosis, 193-194, 200
as potential pollutant, 14
Biological methods of analysis, 93-94
Blood, effect of carbon monoxide on,
194-195
Boilers, fly ash from, 26
Briquettes, principles of smokeless com-
bustion, 352
Building maintenance costs, British esti-
mates, 284
French estimates, 284, 285
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California, creation of Air Pollution Con-
trol Districts, 372
Canada, and United States of America,
International Joint Commission, Tech-
nical Advisory Board on Air Pollution,
111, 138, 282
Ontario, control legislation, 378
Cancer, etiological factors, 201-203
induction in laboratory animals exposed
to hydrocarbons, 226
lung, relationship with tobacco smoking,
202-203
Carbon monoxide, effects on human health,
194-196
urban concentrations, 145
Carcinogenic agents, detection in urban air,
134-138 ‘
effects on human health, 202-203
sources, 201-202
Cardio-respiratory disease, carbon mon-
oxide as etiological factor, 195
Cement kilns, pollution control problems,
362-363
Chemical methods of analysis, 78-81
Chicago, smoke control, 16
Chimney height, influence on pollution
dispersal, 353-354
legislation in Great Britain, 370
recognition of importance in po]lutlon
control, 26°
Chlorides, concentrations in commumty
air, 142
see also Chlorine; Hydrochloric acid
Chlorine, phytotoxicity, 272
Chromatographic methods of analy51s
80-81
Clean Air Act 1956 (Great Br1ta1n)
introduction, 17-18
main statutory provisions, 367-370
Climatological records, use in pollution
control, 56-58, 300-301
Coal, introduction as substitute for wood
fuel, 13
principles of smokeless combustion,
350-352
unburnt residue losses, 287-288
Coal tar, principles of smokeless combus-
tion, 350
Coke, principles of combustion to avoid
grit emission, 352
unburnt residue losses; 287-288
Coke ovens, smoke and grit emlsswn,
361-362
Colorimetric methods of analysis, 80
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Combustion equipment for control of
gaseous pollutants, 333-334

Condensable pollutants, composition, 146-
148

Condensation nuclei, 122-124

Condensers, in gas sampling, 71-72

Contaminants, see Pollutants

Continuous recording instrumental meth-
ods of analysis, 90-92

Corrosion of metals, 286-287

Cotton, hydrogen fluoride fumigation
experiments, 261 .

sulfur dioxide fumigation experiments,
244

Cyclonic scrubbers, 331

Cyclonic separators, -as control device,
315-318, 354

in gas sampling, 76

Czechoslovakia, control legislation, 378-

379

Denmark, control legislation, 376
Detroit-Windsor, collection of data on
effects of pollution on human health,
282
pollution control measures, 110-113
sulfur dioxide emissions, 137-138
topography and meteorology, 113
2-4 Dichlorophenoxyacetyl -acid, manufac-
ture, difficulties of siting, 299
phytotoxicity, 273
Diesel engines, control legislation in United
States of America, 373
expanding use of, 289
hydrocarbon emission, 102, 103, 136
Dispersal of pollutants, by meteorological
agents, 50-54
influence of chlrnney height, 353-354
Donora disaster, animal sickness data,
222-223
as research incentive, 30
causative agents, 171-172
. comparison with Meuse River Valley
and London fog disasters, 180-182
"human sickness data, 165-171
meteorological factors, 165
Dust control, industrial methods, 353-356
legislation in Great Britain, 369-370
see also under individual device
Dustfall, comparative distribution in cities,
125-131
Dust storms, effects on human health, 206-
207
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Economic depressions, effect on air pollu-

tion research, 17, 18, 27
Economic repercussions of air pollution,
281-288
Electrical precipitators, as control device,
324-328, 355
in particulate sampling, 76
Electricity generating stations, control
legislation in Great Britain, 371
sulfur dioxide removal, 356-361
Environmental factors, effect on plant
susceptibility to sulfur dioxide, 238-239
influence on radioactive pollution, 390-
392
Ethylene, phytotoxicity, 268-269
Europe, smoke control measures, 19-20, 21
Western, control legislation, 375-377
see also under individual country
Eye irritation, correlation with Los Angeles
smog measurement, 191

Filters, as control device, 318-324, 355
in particulate sampling, 75-76
Flue-gas washing for sulfur dioxide remo-
val, 356-360
Fluorides, effects on human health, 196-
197, 207
industrial sources, 45,
245-246
phytotoxicity, 244-260, 274
possible role in Meuse River Valley
disaster, 164
see also Hydrogen fluoride
Fluorosis in animals, 44-45, 197, 227-228
France, control legislation, 20, 376
estimates of air pollution costs, 284-285
Fuel consumption in relation to emission,
99-103
Fuel substitution, 337
see also Smokeless fuels
Fuel utilization in relation to pollution,
345-363
Fulham/Simon-Carves cyclic ammonia pro-
cess for sulfur dioxide removal, 359,
360

140-141, 196,

Garment cleaning costs, French estimates,
284-285 -

United States estimates, 283

Gases, control equipment, 333-336
sampling methods, 70-72

Germany, control legislation, 20
Federal Republic, control legislation,

376-377
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Gravimetric methods of analysis,
Gravity settling chambers, 310-312
Great Britain, and United States of Ame-
rica, comparison of fuel consumption
and emission, 100
Clean Air Act, 1956, see Clean Air Act
1956 (Great Britain)
coal consumption, 175
Committee on Air Pollution, 176, 366
control legislation, 366-371
Department of Scientific and Industrial
Research, Heating and Ventilation
Reconstruction Committee, 366
early control legislation, 365 .
estimates of air pollution costs, 284
‘ green belt area * principle, 296
Ministry of Fuel and Power, Depart-
mental Committee on National Fuel
Policy, 366
Fuel and Power Advisory Council, 366
‘“ sieve > procedure in zoning, 302
smoke control measures, 17-19, 22, 366,
367-369
sulfur dioxide emissions, 136-137, 138,
175
see also London fog disaster; London
smog
Grit emission, control legislation in Great
Britain, 369-370
control methods, 353-356
see also under individual device

78-79

Haagen-Smit theory of smog formation, 149
Haff disease, 179
Health, see Animal health; Human health
Health costs of pollution, 282-283
Herbicides, phytotoxicity, 273
Historical aspects, 9-35
Howden-1.C.1. cyclic lime process for sul-
fur dioxide removal, 358-360
Human health, effects of pollution on,
159-210, 392-401
Humidity, relative, effect on plant suscep-
tibility to sulfur dioxide, 238
Hydrocarbons, automobile emission, 23-
24,102, 103, 136
detection in urban air, 134-136, 145-148
emission in Los Angeles County, 106
exposure of laboratory animals, 226
Hydrochloric acid, early control measures,
141-142
recognition as pollutant, 14
Hydrogen chloride, phytoxicity, 272
Hydrogen cyanide, phytotoxicity, 273
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Hydrogen fluoride, exposure of laboratory
animals, 228
industrial emission, 140-141
plant fumigation experiments, 251-260,
261, 262 ‘
Hydrogen suifide, phytotoxicity, 272-273
role in Poza Rica disaster, 140, 178-179

Impingers, as control device, 312-315
in particulate sampling, 74-75

Incineration control equipment, multiple-

stage, 340-342
single stage, 339-340
Incinerators, emission rates,
341-342
Industrial energy sources, 345-347
Industrial location, see Site selection
Industrial sources of air pollution, 308
see also under individual pollutant
Inertial separators, 312-318, 354
Ingestion of pollutants, physiological ef-
fects, 207-208
Insecticides, health hazards, 204
International Commission on Radiological
Protection, establishment of maximum
permissible concentrations, 397-398,
400, 414, 416-432
International Digest of Health Legislation,
366
International Joint Commission, Technical
Advisory Board on Air Pollution, 111,
138, 282
“ Invisible * plant injury, in hydrogen
fluoride fumigation studies, 258
in ozonated hexene fumigation studies,
269 '
in sulfur dioxide fumigation studies, 234
Jon concentration and mobility, 123-124
Ionizing radiation, see Radioactivity -
Iron and steel foundries, pollution control
problems, 361-362
Iron corrosion, 286, 287 )
Irritant pollutants, effect on respiratory
tract, 184-188
Italy, control legislation, 20

102, 103,

Jet scrubbers, 331

Kentia palms, Los Angeles grown, exposure
to carbon-filtered air, 271

Ketones, photochemical reaction in ozone
formation, 151, 152-153

Kew Gardens, sulfur dioxide fumigation
experiments, 25, 263
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Land planning in relation to zoning, 293
Leaf destruction/yield ratios, determined in
sulfur dioxide fumigation experiments,
241-244
Legal definitions of air pollution, 40 _-
Legislation, 365-380 -
Lemna minor, ozonated hexene fumigation
experiments, 269-270
Lemon fruit, ozonated hexene fumigation
experiments, 271
Literature of air pollution research, sources,
10, 153-154
London fog disaster, animal sickness data,
223 ‘
causative agents, 173-175
comparison with Meuse River Valley
and Donora disasters, 180-182
human sickness data, 172-173
meteorological factors, 172
subsequent government action, 366-367
London smog, phytotoxicity, 260-261,
263-264, 274
see also London fog disaster
London Smoke Prevention Exhibition,
1883, 24
Los Angeles County, control legislation,
373
establishment of maximum permissible
concentrations, 40, 41
hydrocarbon emission estimates, 106
pollution control costs, 288
pollution emissions, 105-109, 143, 144
topography and meteorology, 104, 110,
176
Los Angeles smog, chemical composition,
148-153, 177
effects on human health, 176-178, 191
exposure of laboratory animals, 225-226
history, 22-24
phytotoxicity, 148, 265-272, 274
sources, 110
Louver separators, 314-315
Low-pressure collectors, in gas sampling, 72
Lung cancer, relationship with tobacco
smoking, 202-203

Manganese, as etiological factor in pneu-
monia, 194
Mass spectrometer, in gas sampling, 72, 86
Maximum permissible concentrations, esta-
blishment in Los Angeles, 40, 41
in Union of Soviet Socialist Republics,
374 3
of radioactive pollution, 397-401, 416-432
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Mechanical engineer’s contribution to clean
air, Proceedings of the conference .. .,
348
Mechanical scrubbers, 331, 332
Medical aspects of air pollution, see
Human health, effects of pollution on
Mellon Institute, economic study of air
pollution, 283
Mercury, phytotoxicity, 273
Metabolism of radionuclides, 395-396
Meteorological factors, 43-44,49-60, 161-162
see also Detroit-Windsor; Donora dis-
aster; London fog disaster; Los
Angeles County ; Meuse River Valley
disaster; Nuclear reactors; Site
selection ; Weather forecasts; Zoning
Meters, use in sampling, 69
Meuse River Valley disaster, as research
incentive, 26
causative agents, 164
comparison with Donora and London
disasters, 180-182
human sickness data, 163-164
meteorological factors, 163, 164
Micro-organisms, presence at high alti-
tudes, 99
Microscopic methods of analysis, 87
Microsensor, 91
Mine refuse, control legislation in Great
Britain, 370
Motor cars, see Automobiles

National air pollution symposia, 32
National Smoke Abatement Association, 18,
29
Nephelometric methods of analysis, 80
Netherlands, control legislation, 377
New Zealand, control legislation, 379
Nitrogen dioxide, photochemical reaction
in ozone formation, 150-151
Nitrogen, oxides of, see Oxides of nitrogen
Non-irritant pollutants, physiological ef-
fects, 188-193
Nuclear bomb tests, 385
Nuclear reactors, operation, 383
production of fuel for, 382-383
siting, meteorological considerations, 298,
413
wastes processing, 384

Occupational environments, air pollution
studies, 161
maximum permissible concentrations of
radionuclides, 416-432

439

Odours, control equipment 333-336
in detection of pollution, 40, 93-94, 183,
208
masking procedure, 208-209
removal, 208
Oil, principles of smokeless combustion,
349-350
Orchids, Los Angeles smog damage, 268
Organic vapour contaminants, 134-136,
145-148, 201-202
Organisation for European Economic Co-
operation, publication on air and
water pollution, 365
Orifice impaction, 314
Oxides of nitrogen, phytoxicity, 269
role in Donora disaster, 171-172
role in Meuse River Valley disaster, 164
urban concentrations, 142-143
see also Nitrogen dioxide
Oxides of sulfur, role in Donora disaster,
171
role in Meuse River Valley disaster, 164
see also Sulfur dioxide
Ozonated hexene, plant fumigation expe-
riments, 269-271
Ozone, effects on human health, 188
exposure of laboratory animals, 188, 226
photochemical formation, 149-153
phytotoxicity, 268, 270
reaction rates with various compounds,
152

Packed scrubbers, 331-332, 333
Paraphenylenediamine, 200
Paris, smoke control, 20
Particulate pollution, chemical composi-
tion, 131-134
sampling methods, 66-67, 73-76
see also Aerosols; Dust control; Dust-
fall; Grit emission
Peroxyacetyl nitrite (PAN), phytotoxicity,
265
Photochemical formation of ozone, 149-153
Photometric methods of particulate sam-
pling, 73-74
Photosynthesis, effects of hydrogen fluor-
ide, 256-260, 261, 262
effects of sulfur dioxide, 239-241
Physicochemical aspects of air pollution,
97-155
Pinto bean, ozonated hexene fumigation
experiments, 269-271
Pittsburgh, control legislation, 372
introduction of smokeless fuel, 17
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Plant location, see Site selection

Plants, cultivated and native, relative sen-
sitivity to hydrogen fluoride, 252-253
relative sensitivity to sulfur dioxide,
236-237 -

effects of pollution on, 25, 137, 141, 148,
233-274

. use in detection of pollution, 93

Pneumonia, manganese as etiological fac-
tor, 194

Poa annua, susceptibility to smog, 266

Polarographic methods of analysis, 86-87

Pollutants, classified list, 41
natural sources, 50, 98-99
see also under individual pollutant
Pollution control, classification of industrial
emission sources, 295-296 )
concentration and containment, 294-295
costs, 288 .
dilution and dispersion, 295
equipment, 309-336
process changes for, 336-342
see also under individual cities and coun-
tries ' '
Polyethylene bags, use in gas sampling, 72
Portugal, control legislation, 377
Poza Rica disaster, animal sickness data,
224
human sickness data, 178-179
role of hydrogen sulfide, 140, 178"
Precipitation, as air-cleansing agent, 54-55,
208
Probes, use in gas sampling, 69
Producer gas, principles of combustion to
avoid grit emission, 353
Pulmonary granulomatosis, beryllium as
etiological factor, 193-194, 200

Radioactive pollution, classification of
areas affected, 386-387

concentration levels, 385-386

effects on human health, 197-199, 392-401

environmental factors, 390-392

establishment of maximum permissible
concentrations, 397-401, 416-432

exposure of laboratory animals, 228-229,
398

frequency and duration, 387-388

instrumental control methods,
406-408

monitoring, 88-89, 401-410

physicochemical properties, 389

preventive measures, 410-414

radioactive properties, 389

92-93,
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Radioactive pollution (continued)
relative toxicities, 386, 396-397
sources, 197-198, 382-385
Radioactivity, measurement, use in air
analysis, 88-89
Radionuclides, maximum permissible con-
centrations for occupational exposure,
416-432
peaceful uses, 384-385
Railway engines, control legislation in
Great Britain, 369
Rain, as air-cleansing’ agent, 54-55, 208
Rayleigh theory of light scattering, 119
Refractometric methods of analysis, 87-88
Research on air pollution, historical deve-
" lopment, 10-13, 24-30
modern trends, 30-33, 154-155
Respiration, plant, effects of hydrogen
fluoride, 256-260, 261, 262
effects of sulfur dioxide, 239-241
Respiratory disease mortality, comparative
~ data for rural and urban populations,
283
Respiratory tract, effect of irritant pollu-
tants on, 184-185
Ringelmann chart, first published descrip-
tion, 25 ‘
introduction into United States of Ame-
rica, 41
use in particulate sampling, 73-74
Robert Taft Sanitary Engineering Center,
initiation of air pollution research, 32
Ruhr Valley, smoke pollution, 19
Rye grass, sulfur dioxide fumigation expe-
riments, 263-264

St Louis, control legislation, 16, 372
““Salad crops ”’, smog injury, financial
losses, 267-268
Sampling methods, 64-76
Sand storms, 206-207
Scrubbers, 329-333, 355
Sea-salt nuclei, 99
Sedimentation, in particulate sampling, 73
Sensory detection of pollution, 40, 93-94,
183, 208
Ships, control legislation in Great Britain,
369
Site selection, general principles, 297-300
meteorological considerations, 298-299
topographic considerations, 299
Smog, differentiation between Los Angeles
and London types, 233
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Smog (continued)
etymology, 176
see also London smog; Los Angeles smog
Smoke, role in London fog disaster, 130-
131, 173-174
urban concentrations, 128-131
Smoke control, fuel combustion principles,
349-353
historical aspects, 14-20
legislation in Great Britain, 367-369
Smokeless fuels, combustion principles,
352-353
introduction in Great Britain, 17
introduction in United States of America,
17
Social aspects of air pollution, 289-290
Sonic agglomerators, 355-356
Sound absorption, use in air pollution
analysis, 89
Spectrometric emission methods of ana-
lysis, 72, 82-85
Spray towers, 330-331
Stacks, see Chimney height
Standardization, desirability in air pollu-
tion research, 94-96
Stanford Research Institute, studies on
smog formation, 151
Statistical studies, importance in air samp-
ling, 65
Steel durability, in different atmospheres,
286
in relation to rainwater conductivity, 286
Suction devices, use in gas sampling, 69-70

Sulfur content of various fuels, 186-187

Sulfur dioxide, comparative urban emis-
sions, 136-140
early control measures, 14-19
effects on human health, 187-188, 199-200
industrial sources, 101
phytotoxicity, 25, 137, 233-244, 260-261,
263-264, 273-274
recognition as pollutant, 13
removal, as contributory factor in Los
Angeles smog formation, 235, 210
by “ Battersea > effluent process, 356-
358
by Fulbham/Simon-Carves cyclic am-
monia process, 359, 360
by Howden-I.C.1. cyclic lime process,
358-360
by separation of pyrites from coal, 360
by Trail smelters, 40, 101-102
resistance to, 187, 200
role in London fog disaster, 173-175
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Sulfur oxides, see Oxides of sulfur
Sunlight, as protection against air-borne
carcinogens, 203
loss due to pollution, 205
role in smog formation, 149-153, 205-
206
Sweden, control legislation, 377

Thermal conductivity methods of analysis,
88
Thermal precipitation, in particulate sampl-
ing, 76
Thomas autometer, 90-91, 92
Titrilog, 91
Tobacco smoking, relationship with lung
cancer, 202-203
Topographic factors, 43-44, 51
see also Detroit-Windsor; Los ‘Angeles
County: Site selection; Zoning
Trail smelters, compensation paid for crop
damage, 284
creation of International Commission, 28
sulfur dioxide removal, 40, 101-102
Turbidimetric methods of analysis, 80
Turbulence, as dispersing agent, 29, 52-53

Ultrasonic agglomerators, 355-356
Union of Soviet Socialist Republics, con-
trol legislation, 374-375
industrial zoning, 296
United Kingdom on Great Britain and
Northern Ireland, fuel consumption in
relation to pollution emission, 348
- see also Great Britain
United States of America, and Canada,
International Joint Commission, Tech-
nical Advisory Board on Air Pollution,
111, 138, 282
and Great Britain, comparison of fuel
consumption and emission, 100
control legislation, 46, 372-373
estimates of air pollution costs, 283-284
site selection principles, 297
smoke control measures, 16-17, 21, 45-46
sulfur dioxide emissions, 137-140
see also under individual cities
United States Technical Conference on Air
Pollution, 39

Vapour recovery systems, 337, 338
Vapour sampling devices, 70-72
Venturi scrubbers, 331

Vereinigung der Grosskesselbesitzer, 20
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Visibility reduction, as cause of air stagna-
tion, 55, 206 )
relationship to light scattering by aero-
sols, 119-120
Visual methods of particulate sampling,
73-74
Volumetric methods of analysis, 79

Water gas, 353
Water supplies, contamination by air-
borne pollutants, 208
~ Weather forecasts, use in pollution control,
28-29, 58-59, 300-301
Wheat, sulfur dioxide fumigation experi-
ments, 242-243
Wind, as dispersing agent, 50-53, 99
Windsor, Ont., dustfall values, 125-128
see also Detroit-Windsor
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Wood fuel, replacement by coal, 13
World Meteorological Organization, 53

X-ray diffraction methods of analysis, 85-86

Yield/leaf destruction ratios, determined in
sulfur dioxide fumigation experiments,
241-244

“ Yokohama asthma **, 201

Zinc corrosion, 286
Zoning, application to pollution control,
303-305

economic considerations, 302-303
general principles, 293-294
in relation to land planning, 293
meteorological considerations, 300-301
topographic considerations, 301-302



