
Absorbalc. 545
 
Absorbent, 546
 
Absorption:
 

in air pollution control, 545-557
 
equipment for. 552
 
mass·tran5fer operations, 547
 

of atmospheric comaminants, SIS
 
of carbon monoxide. 448
 
of hydrocarbons. 444
 

Absorption equipment, sS2
 
Acetic acid from solid-waste pyrolysis, 672
 
Acetone from ~olid·wasle pyrolysis, 672
 
Acid deposition. 42/
 

(See olso Acid rain)
 
Acid rain, 421, 423. 499, 508. 51S, 516
 
Activated carbon:
 

granular, 195
 
powdered, 191
 
usc of: in air pollution control. 444~ 541
 

in wastewater treatment, 197,362
 
in water lrtatmenl, 195-197
 

Activated sludge, 234-241
 
aeration of, 244-247
 

completely mixed reactor system, 235
 
design of systems, 238-244
 
plug-now reactor system, 237
 
process "ariatlons of systems,. 238
 

Adenosine diphosphate (AOP), 76
 
Adenosine triphesphale (ATP), 76
 
Adiabatic, defined, 488
 
Adiabatic ceoling, 489
 

SUBJECT INDEX
 

Adiabatic lapse rate:
 
dry, 489
 
wel,489
 

Adsorben\s, types of. 541
 
Adsorption:
 

in air pollution connol, 540-545
 
adsorbents. 541
 
equipment for, 542
 

of 'Carbon monoxide, 448
 
of hydrocarbons, 444
 
of refractory organics, 19S
 
in wastewater treatment, 302
 
in waler lreatment, 19S
 

Advanced wastewater treatment, 2 IS, 294-303
 
Aerated lagoon. lIS
 
Aeral\On:
 

oT activated sludse. 244-247
 
in potable water treatment, 110-113
 

Aeroallerscns, 438
 
Aerobic digestion. 291-292
 
Aerobic lagoon, 248
 
Aeropathogens,463
 
Aerosols, 532
 
Afterburner, 561
 
Air, density of. as a function of temperature, 69S
 
Air diffusers:
 

coane-bubble, 24j
 
fine-bubble,24j
 

Air pollutants:
 
anthropogenic. 418, 426. 438, 443. 44S-447.
 

449, 4S8
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Air pollutants (Coni,): 

classification of, 429-431
 
of natural origin, 4/7, 426, 438, 443, 446, 458
 
quantities of emissions of, 428, 429
 
sources of. 428
 
units of measurement for, 425
 

Air poliution:
 
alert level, 466
 
defined,417
 
effects of, on meterologil;:al conditions,
 

507-510
 
emergency episode regulations, 466
 
episodes of, 419
 
global implications of, 420-424
 
indoor, 463
 

Air pollution I;:ontrol, approaches 10, 516-518
 
Air Pollution Control Aet of 1955, 420
 
Air Poilu [Lon Control Association, 464
 
Air-quality-criteria documents, 441
 
Air-quality management, 464
 
Air-quality modeling, 499, 500
 
Air-quality standards. national amblent-:
 

for carbon monoxide, 448
 
enforcement of, 466
 
for hydrocarbons, 444
 
for nitrogen oxides. 461
 
for particulates, 441
 
for photochemical oxidants, 463
 
for sulphur dioxide, 455
 
table of values for, 465
 

Air sampling deVices, 439-440
 
Alr stripping for ammonia removal, 296
 
Air viscosity as a function of temperature, 695
 
Alcohols from anaerobic decomposition:
 

of solid waste, 659
 
of wastewater sludges. 286
 

Alert level of air pollutant concentrations, 466
 
Algae, 22, 81, 499
 

airborne, 435
 
alkalinity changes by, 31
 
effects of. on oxygen balance, 82, 85
 
in oxidation ponds, 249-250
 

Algal endogenous catabolism, 85
 
Algal photosynthesis. 84
 
Algal respiration, 94
 
Aliphatic hydrocarbons, 442
 
Alkalinity:
 

in anaerobic digesters, 290
 
buffering capacity and measurement of, 35
 
constituents of, 31
 

in relation to pH. 32
 
defined. 31
 
effects of, on coagulation, 140-14/
 

Alkalinity (Coni.):
 

measuremem of, 32-34
 
as a water-quality parameter, 3l-35
 

Aluminum sulfate for coagulatIOn of turbidity,
 
134, 140
 

Ambienl-air-quality standards (see Air-quality
 
standards, national ambient)
 

Ambient lapse Tate, 488-489
 
Ammonia:
 

air stripping of, 295-298
 
from biological decomposition of proteins,
 

45
 
in equilibrium with ammonium, 45, 296
 
in landfill leachate, 633
 
in nitrogen eycle, 77
 
reactions with chlorine. 186. 187
 

Anabolism, defined, 75
 
Anaerobic digestion:
 

microorganisms in, 286
 
proceSs of, 285-291
 
reactors for. 287-289
 
of solid waste, 663-664
 
of wastewater sludges, 285-291
 

Anemometer, 493
 
Anions, defined. 24
 
Aquifiers, 13
 
Area method of landfilling, 629
 
Aromatic hydrocarbons:
 

benzene, 442
 
polynuclear hydrocarbons, 443
 

Articulaled pickup mechanism for sohd-waste
 
containers, 600 .
 

Asbestos, 463, 472
 
Assimilation capacity of streams, 63
 
Atmosphere:
 

composition and struclUre of, 420-424
 
elemenlal properties of, 483
 
slandard properlies of, 491
 

Atmospheric cleansing processes, 514
 
Atmospheric inversion, 490
 
Atmospheric moisture, 495
 
Atmospheric motion. scales of, 484~486
 

Atmospheric pressure, 491
 
Atmospheric systems, 492
 
Atmospheric stability, 489
 

calegories of, 502
 
Atmospheric surveillance systems, 476
 
Atom, 23
 
Atomic mass of the elements, 679
 
Atomic number of the elements, 679
 
Automobile emission control, 444
 
Automobile emission control systemS:
 

adsorption canisters. 564
 

M 

I
 
Au 

B., 

J 

B., 

B. 
B. 
B•. 
B., 

Ba: 
B. 

Ba: 

""
 ""
 ""
"',

Bil 

Bi.
 
Bi.
 

Bi
 

BJ 

Bi 
BJ 
BJ 
BJ 

B, 
B' 
B 

B 
B 



i.' 

~ .. 



1·8 Sl/BJECT INDEX 

Cholera, 11,47 
Chromatography, 21 

(See also Gas chromatography) 
Cisterni'. 105 
Clarification. 1jJ 

in wastewater treatment: primary, 224-229 
secondary, 268-277
 

of activated sludge, 268
 
of sloughed biorilm, 277
 

Clarification function, 270 
Clay liners in landfills, 631, 634 
Clean Air Act(s): 

Amendments of 1977, 420. 464
 
of 1963,420
 
of 1970, 420, 447, 464
 

Coagulation in water treatment, 131 -131 
practice of, 140- I 51 
theory or, 134-140 

adsorption and charge neurralization, 134, 
139
 

interparticle bridging, 136
 
ionic layer compression, 134
 
sweep coagulation, 136, /38. 139
 

Coaslal winds. 493 
Coefficient of drag: 

for flocculator paddles, 147 
in laminar flow, 115 
for panicles in water, 115 
in transitional flow, 115 
in turbulent flow, 115 

Coefficient of haze, 441 
Coefficient of permeability, 637 
Cold fronts, 492 
Colioform organisms, 50 
Collection of solid waSle, 601-618 

definition of terms, 609
 
routes, 615
 
schedules, 618
 
services, types of, 601-604
 
systems, types or, 605-615
 

(See also Hauled-container syster 1 for 
solid waste COllection; StationalY
container system for solid waste 
collection) 

vehicle and labor requirements, 607, 610 
Collection of wastewater (see Sanitary sewers) 
Colloids: 

coagulation of, 131-151 
defmed, 14 

Color in water, 18-20 
Combined sewers, 349 
Combustion of air pollutants, 559-563 

catalytic, 562 

Combustion of air pollutants (ConI.): 

direct-flame, 560 
thermal, 561 

Combustion of solid-waste materials, 665-670 
air requirements for, 666 
heat balance for, 668 
oXY8en requirements for. 666 

Commercial solid waste: 
collection services, 603 
generation rates, 595, 597, 599 

Comminutors, 220 
Common ions, 29, 31 
Compaction of solid waste, on-sile, 601 
Compactors foc solid waste, 603 

self-loading, 606 
stationary, 605 

Component separation of solid waste. 656 
Compost. 659, 660 
Composting, design considerations or, 661 
Condensation: 

of carbon monoxide, 448
 
contact condenser, 558
 
of hydrocarbons, 444
 
surface condenser, 557
 

Congressional Office of Technology Assessment, 
464 

Constants, lable of values for, 682 
Containers for solid waste, 599 

drop boxes, 605
 
hauled, 608
 
location of, 600
 
open-top, 605
 
stationary, 603, 607
 
tilt-frame, 60S
 
trash-trailer, 605
 
types of, 600
 

Con version factors: 
metric, 687 -692 
for wastewater-treatment plant design 

parameters, 683-6g6 

Coriolis force, 485 

Corona, 536 
Corrosion by sulfur dioxide, 453, 499 
Council on Environmental Quality, 464 
Cover material, 629 

suitability of soils for, 638 

Cross-connections in water distribution systems, 
)46 

Crustacea, 82 
Cumulalive toxin~: 

metals, 38
 
organics, 44
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Environmental engineering, defined. I
 
Environmental lapse rate. 488
 
Environmental quality, improvement of, 6-1
 
Enzymes, 75
 

adaptive. 76
 
constitutive. 16
 

Equilibrium concentration:
 
of calcium and magnesium, J 53
 
table of values for common ions, 152
 

Equilibrium line, 549
 
Equivalence. defined, 24
 

·Equivalent, defined. 24
 
J::schn;,hia coh, 50
 
Evaporation, 13
 
Evapotranspiration, 13
 

Fabric filters, 533-535
 
application of. 535
 
charactemlics of media, 535
 

Fal;:uhative ponds and lagoons, 248-254
 
design of, 250
 
system biology of, 248
 

Fecal coliform organisms, 50
 
Fermentation, anaerobic, of solid waste, 663
 
Ferric chloride. 140
 
rcmc sulfate, 140
 

Ferrous metals, removal of, from solid waste, 656
 
!-'ilter(s):
 

components of, 175-J81
 
dual-media, 178
 
granular-medium, Iti5-l82, 301
 

backwashing of. 170-175
 
head loss in, 167-170
 
hydraUlics of, 167-175
 
operatIOn of. 181-182
 
solids removal by, 166-167
 

Intermittent sand. 301
 
media, 177
 

effel;:tive si7.e of, 177-179
 
uniformity coefficient of. 178, 179
 

mixed-media, 179
 
moving bed, 302
 
pulsed-bed. J02
 
rapid sand. 17R
 
slow sand, 177
 

Filt.:r galleries, 175
 
Filtering velOCIty:
 

in dual-medIa fihen. 181
 
In granular-medium filters, 170
 
in mi:lled-medl"a filters. 181
 
in rapid sand filters, 178
 
in slow sand filters, 177
 

Filtration, 90, 105
 
in natural systems, 66
 
in wastewater treatment systems, 301
 
in water-treatment plants. 165-182
 

Flame ionization, 444, 447
 
Flare, 560
 
Flocculation:
 

of airborne particulates, 514
 
in water treatment, 141, 143-150
 

Flocculator design, 143-151
 
Flood point, 552
 
Fluoride, 36-37
 

bone nuorosis due to, J7 
motlling of teeth due to. 31
 

Fluorocarbons, 423
 
Fly ash, 432, 516
 
Formaldehyde, 463
 
Formazin turbidity units (FTU), 18
 
Fossil fuels, 453, 509, 516, 561
 
Fountains in water treatment, 112
 

design parameters for, 112
 
Friction layer, 486
 
Fronts:
 

cold, 492
 
stationary. 492
 
warm, 492
 

Fulvic acid, 190
 
Fume. 432, 532
 

FunctIOnal clements of solid-waste management
 
(see a/50 Solid-waste management, 
functional clemenlS of) 

Fungi:
 
airborne. 435
 
in natural water systems, 96
 

Gas, solubility of. in water. 67
 
Gas chromatography. 444, 447, 463
 
Gas transfer, 98, 110
 

principles of, 66- 71
 
rale of. 67
 
two-film theory of, 70
 

Gaseous air contaminanls, control of, 540-563
 
by absorption, 545
 
by adsorption, 540
 
by combustion, 559
 
by condensation, 557
 

Gases in landfills, 632, 640
 
constituents of, 632
 
recovery of, 634, 660
 
volume of. 632
 

Gaussian distribution, 501
 
General Accounting Office, 464
 

G
G

G 

G
G
G

G
G 

G 

H
H 

H, 

H,
 
H,
 

H,
 
He
 

He 
He 
H, 



Giardia lamblia, 48, 49
 

Global Enyironmental Monitoring Systems
 
(GEMS),42'
 

Gravitational ~Ithng:
 

of airborne pa.rtlculales, 514
 
of suspended solids in mUllral water :syslems, 66
 

Gravity thickening of wastewater sludge, 281
 
Greenhouse effecl, 487, 509
 
Grit in wastewater, 221
 

removal of, 221-223
 
Groundwater, 13
 
Groundwater contamination'
 

by gases, 110
 
by landrill leachale, 63 I
 
by nitrate, 45
 

Groundwater recharge, 308-3JO
 

HammermiD, 654
 
Hardness of waltr, 35-36
 

carbonate, 35
 
classifICation, 36
 
defined, 35
 
nonearbonate, 35
 

removal of (.fee alj'lJ Softening of hard water)
 
Hauled-container system far solid-waste
 

collection. 605-608
 
analysis of, 611
 

delinitian of lerm.s for, 609
 
definition skelch of, 608
 

equipment and labor reqlliremenu of, 610
 
haul eoeffic)enb, 610
 

Hazardous air pollutants, 472
 
Ha:tardous waste:
 

categories of, 575
 
deep-well inj~ctjon of, 646
 
defined, 575
 
generation of. 576
 
spillage af, 516
 

Health cono:ms. 4-6
 
Health effects:
 

of carbon monolCide, 445
 
of hydrocarbons, 442
 
of lead, 436
 
of nitrogen oxides. 455
 
of particulate~, 435
 

of photochemical oxidants, 46/
 
relaLed to PSI revels, 465
 
of sulfur oxides, 449
 

Heat balance for combustion of solid waste, 668
 
Heat energy from visible light, 486
 
Heal rc-covery from incineration of solid waste,
 

670
 

SU8JECT INDEX I.Jl 

Hcating of the troposphere:
 
by conduction, 487
 
by convection, 488
 
by evaporation-condensation, 487
 
by greenhousc effect, 487
 

Healing.degree-days, 488, 509
 
HemoglObin, 445, 455
 
Henry'§ coefficient, 67
 

table of values for, 693
 
Henry's law, 67, 546. 549
 
Hepatitis, infectious, 48
 
Heterotrophs:
 

aerobie, 79
 

anaerDbic, 79
 
defined, 79
 
facuhllive, 79
 

Holland's equation, 506, 507
 
Human needs:
 

aequired, 3
 
natural, 2
 

Human respiratory systcm, 436, 455
 
defense mechanisms of, 437, 450
 

Humates, 19
 
Humic acids, 19, 110, J90
 
Humus, 660
 
Hydraulic profiles, 399
 
Hydrocarbons, 442-445, 474
 

aliphatic, 442
 
analysis of, 444
 
aromalic, 44Z, 44)
 

cOnlrol of: from automobiles, 564
 
catalytic combustion in. 562
 
c<lmbustiolJ, i.n. 559
 

control technology for, 444
 
detection of, 444
 

emission of, table, 443
 
sources of, 443
 
standards for, 444
 

Hydrogen sulfide:
 
. in air. control of, 546
 

in groundwater, I JO
 
Hydrologic cycle, 12-13
 
Hydrosphere, defmed, I
 

19nilion temperature, 559
 
fncineraliofl:
 

of hydrocarbons, 444
 
of solid waste. 670
 

on~site, 601
 
Incinerators, 670
 
Indicator organisms, 50-53
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Indusuiallolid wa$te:
 
eollfctietn services fetT, 603
 
defined, ~74
 

generation rate of, ~9~, ~97
 

landrarm.il'll Wilh, 646
 
Inversion:
 

radiation. 490
 
subsidence. 490
 

Ion balance, 29-31
 
Jon exchan~:
 

for demineralization, 190
 
for softening. 16Z-16~
 

in waslewater Irealmenl, 302
 
Ions, 24
 
Iron. 110, I J2
 
Irrigalion with wa~lewaler_ 304
 
Isobars, 491
 
Isothermal lapse rale, 490
 

Jac.k!on lurbidity units (lTV). 18
 
Jar lest, 136-140
 

Kilchen waue grinders, S98 

Labor requirements for solid-wasle collection,
 
607
 

Lagoon:
 
aerobic, 248
 
facultative, 248-2~4
 

design of, 2~O 

system biology of, 248
 
Land application of wastewater, 303-304
 
Landfarming With solid wIlste, 646
 
Landfilling of solid waste, 628-638
 

control of gas movement in, 634
 
control of leachate move mel'll in, 637
 
gu movement in, 633
 
gases and leach.ate in, 631
 
leachate movement in. 635
 
melhods and operation of, 629
 
she selection in, 628
 

Landfills. design and operation of, 638-646
 
control of gases and leachate, 640
 
equipmem for operalion, 646
 
estimation of capacity, 640
 
factors involved, 639
 

Lapse rale, 488-491
 
adiabatic, 489
 
ambient. 488
 
effects of, on cOnlaminanl dispersion, 496
 
environmental, 488
 

lapse rate (COil'.):
 

neulral, 490
 
subadiabatic. 490
 
superadiabatic, 489
 

Leaeh.te, 631, 635-637. 640
 
composition of, 633
 
defined. 633
 
recirculation systems for, 634
 

Lead:
 
air-'1uality .5Iandards for, 441
 
blood levels of. 437
 
health effecu of, 436
 
reduclion of. in gasoline. 442
 
sources 0(. 438
 

Lead particulates. 436
 
Lead poisoning, 437
 
Lime, I~I. 290, 296
 
Lithosphere, defined,
 
Load-count analysis of ~olid wute, ~98
 

Load poii'll, ~52
 

Magnetic ~~paralion of solid waste. 656
 
Manl!anew:, 110, 112
 

cemoval of. in ..liater treatment, 110-112
 
Manning equation, 354. J56·3~7
 

Manual soMing of solid waste. 601, 627
 
on-sile, 60 I
 

Mass action equation. 26
 
Mass lransler, S47
 
Mass volume analysis of solid waste, 598
 
MlI.teri~ls: 

effecu on, of airborne particulales, 438
 
now of, in ~ociety, "i81l
 
recovery of, (rom solid waste. ~91, 622
 
reuse of, 590
 

Materials recovery systems, 651, 67~
 

design of, 659
 
economics of, 6~7
 

now sheet for, 65g, 659
 
Maximum contaminant level (Mel), "i6 

in drinking water. 696-698
 
for fluoride, 697
 
{or inorganic chemIcals, 696. 691
 
for microbial contaminants. 698
 
for organic chemicals. 697
 
for turbidity, 698
 

Maximum.mixing depth.. 499
 
Mean cell-residence tim~, 237
 
Mechanical aerators, 246-2.47
 
Mechanical collection of solid-waste containers,
 

600
 
Mechanical separation of solid wasle, 656
 
Membrane filters for coliform test, SO
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Nutrients (Cont.): 

removal of, from wastewater, 295-301
 
nitrogen, 296-298
 
phosphorus, 299-301
 

Odor threshold of sulfur dioxide. 449
 
On-sire handling of solid waste, 594. 599
 
On-slle processing of solid wasle, 594, 601
 

evaluation of, 626
 
On-site storage of solid waste, 594, 599-600
 
Opacity, 439
 

defined, 440
 
evaluation of, 440
 

Operacing line, 549
 
Orgamc compounds from solid wastc, 659
 
Organics:
 

adsorption of, 195
 
biodegradable, 38-43, 83, 99
 

constituents of, 39
 
effects of, on stream ecology, 94-98
 
oxidation of, 39
 

by chlorine, 184
 
by chlorine dioxide, 189
 
by ozone, 189
 

reduction of, 39
 
in wastewaccr, 211
 

chemical oxidatIOn of, 197-198
 
nonbiodegradable, 43-44,190
 
oxygen equivalent of, 41
 

Oxidants (see Photochemical oll:idants) 
Oll:idation, 99, 110-112
 

by chlorine, 186
 
by chlorine dioll:ide, 189
 
by ozone, 188
 
in wastewater, 302
 

Oll:idation ponds, 214, 248
 
Oll:idation-reduction in natural water systems,
 

74
 
Oll:ygen:
 

atmospheric, 423
 
dissolved (see Dissolved oll:ygen)
 
organic equivalent of, 41
 
requirements of: for combustion of solid
 

waste, 666
 
for composting of solid waste, 662
 

utilization rate of activated sludge, 244
 
Ozone:
 

as an air pollutant, 442, 455, 457, 461, 462.
 

465
 
background concentration of, 462
 
as a disinfectant, 188
 
as an oll:idant, 198
 
in the stratosphere, 423
 

Packed lower, 554
 
Panicles:
 

concentrated suspension of, 114
 
dilute suspension of, 114, 116
 
discrele, 114, 116
 
flocculaling, 114
 
settling in water, 114-123
 
lerminal selliing velocity of, 115
 

Particulate(s), 431-442, 464, 474, 508
 
biological characteristics of, 436
 
chemical characteristics of, 435
 
combined with S02, 450
 
defined, 430
 
detection and analysis of, 439
 
effects of, 435-438
 
physical characteristics of: formation
 

mode, 431
 
optical qualities, 434
 
seltling properties, 433
 
size, 43 I
 

seHleable, 433
 

standards and controls for, 441
 
suspcnded, 433
 

Particulate control devices, 518-539
 
centrifugal collectors, 523-528
 
electrostatic precipitators, 536-539
 
fabric fillers, 533-535
 
sellling chambers, 520
 
wet collectors, 528-532
 

Pasquill stability typcs, 503
 
Pathogens:
 

bacteria, 47
 
defined, 47
 
helminths, 49
 
protozoa, 49
 
table of, 48
 
viruses, 48
 
in wastewater, 210
 

Peroll:yacelyl nitrale (PAN), 430, 442, 457, 461,
 
462
 

Pesticides, 463
 
Petroleum waste, 647, 648
 
Pharmaceutical waste, 647, 648
 
Phenols, 19, 110
 
Phosphate:
 

condensed,46
 
organic, 46
 
orthophosphate, 46
 
precipitation of, 300
 
jn wastewater, 299
 

Photochemical oll:idams, 461-463, 465. 474
 
analysis of, 462
 
control of, 463
 
detection of, 462
 

Ph. 
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Ph
 
Ph
 

PI 
PI 
PI 
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Radon, 463
 
Railroad transporl of solid waate, 624
 
Rainout of air pollutanh, jlS
 
Rapid infiltralion of wastewater, 303, 30j
 
Rapid midng, 141-143
 

back-mix impeller units for. 143, 144
 
of disinfe£tants, 188
 
in-line blender! for, 142, 144
 

Rea£tor:
 
for activated sludge, 234
 
for anaerobic digestion, 287-289
 
defined,212
 

Reaeration of natural waler systems, 84
 
Recarbonation, 160-161
 

(See also Soflening of hard water)
 
Reclamation, 294
 
Recuperalor.56]
 
Recycling:
 

of materials from solid wasle, ~90
 

of solid waste, ,598
 
Rdute-derived fuel, (RDF), 657
 

prepafatlon of, 659
 
UM! of, 611
 

Relative humidity, 495
 
Reservoir. distribution:
 

capacity or. 329
 
types of. 329
 

Residues:
 
filterable, 16
 
nonfilterable, 16
 

Reverse osmosis, 191
 
Rotating biological con!ador (RBC), 264-267
 
Rotifers, 82
 
ROutlr book for solid-waste collediot'r, 618
 

Safr Drinking Watcr Act of 1974. 56
 
Salmonella II'pho$a. 47
 
Salvaging of solid waste, 598, 621
 
Sanitary sewers, 349-j69
 

appurtenances of. 353
 
construction of, 371
 
design of. 360-369, 371
 

ccmlracl drawings and specifications, 369
 
design computations, 360
 
fieldwork and mlips and profiles, 360
 

flow rales fot, 354
 
maintenance of. 371
 
materials usC'd for, 355. 3S9
 
minitnum slopes 0(, 355
 
sizes 01. 355. 359
 
velocities in, 35~
 

!icales.621
 
Scows for frlln~port of solid "a9fe, 624
 

Screens (or wastewater, 217-221
 
Scrubbers. 528
 

(See a/so Wet collectors)
 
Sealants fot landfill!. 636
 
Secondary air pollutanu:
 

defined. 430
 
from nitrogen oxide reaclions, 455, 4H
 

Secondary c1arificd'ion, 268... 271
 
design in, 2iJ
 
pr~en analysis in. 168
 

Secondary drinking-water standards, 699
 
Secondary standards:
 

for ait quality, lable' of values, 465
 
for wallcwaler disc::harges. 699
 

Secondary treatment of waslcwaufr.114/ 215,
 
229-294
 

Seditnentalion, 6S, 98, 113,224-229
 
(See also Gravitational Jc:l1Iing; secondary
 

clarification; Settling charnbt:rs)
 
Settling basins:
 

circular, 128, 225
 
long-rectangular. 123,215
 
solids-contact. 119
 
in wastewater treatment, 125
 

design parameters, 22,5
 
detention lime, 225
 
overnow rates, 225
 

in W.leT treaimenl. 123-131
 
design parameters. 126, 129, 131
 

detenfion time. 129
 
overflow rates, 116; 129
 

Settling chamBers, 520
 
Sell ling column an.lysis, 116-123, 269-272
 

(See a/so Settling Iheory)
 
Seltling-operations, 123-131
 
Seltling theory, 114-123, 268-270
 
Sewers:
 

appurteti.hC~ 0(: building connections, 3S4 
drCJjj inleb 10 Mltnholes. HJ 
jll'ndi<fri ehamben. 3S4 
manholes, j53 

design 0(, 360
 
maintenance of, J11
 
syslems: combined, 349
 

sanitary (see Sat'rilary sew~rs)
 

stormwaler. 149. 371
 
types of, j49
 

bUihiing, 350
 
in(crceJrlitif, JSO
 
lateral, 350
 
main.3S0
 
trunk. J50
 

Shreddeffor solid....'le ""oeessing. 654
 
Size redH'clio1'i of suM waste, 6~4
 

Slud 

r" 

{" 

Slue 
Slut 

s,"
s,"
s," 
Sm 

I
 
Srr
 

So 
So 

So 



Sludge:
 
from wastewater trealmenl operations. 278
 

characteristics of. 279
 
disposal of, 292-29~
 

(S('e also Activaled sludge)
 
from water treatment operations, 107, 161
 

Sludge blanket, 130
 
Sludge digestion, 99, 285-292
 

aeroblc, 291-292
 
anaerobic, 28~-291
 

Sludge thickening, 281
 
Sludge worms, 82
 
Sludge zone in seilling basins, 124
 
Smog,~, 418, 419, 457, 4~8
 

phOlochemical, 4~7
 

Smoke, 418, ~32, ~6J
 

defin.ed,432
 
Soap.17,3~
 
softeningofhardwater.I06.151~165
 

by chemicl precipilalion, 99. 151-162
 
by ion e",change, 162-165
 
operations, 158-160
 

Solid wasle: 
chemical comp05ilion of, 582-586
 

chemical conlenl, 585
 
combUs.lible components, ~85
 
computation of chemical composition, 586
 

energy contelll, 583
 
defined,573
 
physical composition of, 576-581
 

density, 580-~!l1
 

individual components. 576
 
mOIsture colllenl, 577, 579-580
 

parlicle size, 577
 
sampling procedures, 582
 

properties of, 51&-588
 
reSO'Hcn and energy recO'fety from: biological
 

products reco ....ery. 651J~660
 

(St'f' (lIsa Anaerobic digestIOn;
 
Composting)
 

energy recovery (rom conyersion pdrduclS,
 

612
 
materials reco'fery syslttnS. 657, 67~ 
processing techniques, 6jl-651 
Ihermal conversion produclS recoycry, 66~ 

(S('(' QI.w £ncrgy, recovery on
 
salYaginl and teci"cltnj of. 59'8, 6'2f
 
sources of. 575-j76
 
Iypcs of, 573-575
 

hatardous, j7', 576
 
industrial (.fit lndumial sofid wa.stt)
 
mutlK:ipal (.,('t Municipal solid wasle)
 

Solid-waste management, 588-591
 
collection in. 60/-618
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Solid waste man&8ement (Cont.):
 

definition of lerms, 609
 
roules, 615
 
schedules., 618
 
serYices.lypes of, 601-604
 
systems, types 0(, 605-615
 

(Se(' also Hauled·container systCII1 for 
solid.waste collection: Stationary
container system for ~olid·waste 

collection)
 
vehicle and labor requiremenh. 607, 610
 

concept~ in, 588-592
 
day~lo-day management, 592
 
energy recovery, 592
 
materials now in socicty, 588
 
materials recoyery. 591
 
reduction 10 raw materials usage, 589
 
reductiDn in solid·waste quantities, 51J0
 

reuse of malerials, 590
 
fun,tional elements of, 596-648
 

descnplion of, '1J5
 
(See also spui/k demenls, fat e.Tample: 

colleelion in, abov('; generation in, bt'lol4') 

generatIOn 10, 594~591J
 

eslimalion of quantities, ,1J8
 
faelors affeeling, 598
 

on.site handlinl!, slOragc. atld prC1cesSina in,
 

594,599-601, 626
 
processing teehniques in, 626-627
 

manual component separalion, 621
 
mechanical volume rtdllclion, 617
 
'hermal volumi: reduclion, tJ21
 

processlllg techniques for rcsource retovcry 

in, 653-6~7, 612
 
companenl separaiiC1h, ~6
 
dryina and dewaterl"l, 657
 
magnetic and eleclrol'titc:hlthiC'al separallon, 

656
 
size altcration, 6S4
 
sutnhlari" lable of. 6;4
 

\Tansfer and ltlttlspori in, 618-62~ 
ulumale disvosal in, 628-64g
 

dMfJ-wrll injectioh, 641
 
1andfltrmirlg", 646
 
'andHlling (Jf't und(llling of i1tftid ""sk:;
 

Landfills, d1C9iafi 11M tfpti".tl91l €tO
 
Solids "'-Iah«:
 

dtfined, m
 
USE 0(, .198
 

Solids n.1I,- 2'7 f
 
SolKls lemo......1in ItdvaflGed wlllst...attt4tea(lI1enf
 

syskmiJ, 30, .. )(Jj
 

d1iuotved. 30:%
 
suspendctd, j{J I
 



,
,
 
,
,
 

1 

1 

L 
L 
L 

L 
l 

619 'JJU!lI!Jpuet)O P041:lW IPU:lJ.l 

()) 'S"J:lM.OI hell. 

ZZ9 ':llS"P.M. PHoS 10J SJ:ll!2Jl UOdSU2Jl 

1>[9 ',{eMl:ll(!1l\ .{q 

Pl9 'P'l!OJI!'I!l ,(q 
~l9 'SUIe:lW :)!I-ewn:Jod ,(q 

P1:9-l1:9 ':;'P!I.j:lA lOlOW,(q 

)l9-lN '819 ·:lISIl..... P!loS JO 110dsu1lJ.l 

Or9 ';:l'SJI!l.j:lS!p-:l1huOlS 

Izq 'S:l!I[!"Il"j ;)Sodmd!llnw 
l1:9 'Jo UOlle:l01 

Il9 'SIIJ,}w:lJlno:lJ W;lwd!nb:l 

l1:9 'SlU:lw:lJ!nb:lJ ll?lU:lWUOJ!AU:I 

ON ',JllH1ll:JS!P-l,J:lJlp 

Il9 'J'SllnpslP-,lihuOH pUll -P:ll!P p~lU~qWO:J 

Ir9 ·SIU.lW;;lJ!nn:u hl!Jedll:l 

1:1:9-01:9 ':lISe"", P!IOS 10J ~UO!l'elS J:lJSU1U.L 

(sJUI!P!XO le,,!w:Jlj:lOl0l.jd o'~/1J MS l 

I 
19!' 'Slueprro 1210.1 

H> '(.)Ol) uoqJe" J!ue'SlO 11l1O.L 

I£-gz: '(so.Ll SP!IOS P:lAjOH!P lelo]. 
[91> ':I){OWS O:l:Jllq0.1 

[/:9 'sdwl!J 'Su!dd!.L 

1
rl '(NO.1' uqulnu lopa PIOl.jS:lJIU 

691: ':;lUOZ ll'uIU:l'l{"!4.l 
OLl '5I;J~!JlZp AJll'pUO:'l:lS JO uo!punJ Buru::nI:l!4.l 

IIII 's~ljpnls l:)1l?~J1S'll~JO ilu!u~){:l~4.l 

19) ·SJOIE'l:)l,I!:ll,lllll'wJ;}Ij.l 

)99 'Jo A../~AO:l~J 'spnpoJd UOISJ~AUO:l ltlWl~4.l 

19~ 'UO!lSnqwO:l [Il'WJ::I4.l 

[0[-1>6l '~I l 'l~le~J1Se~ 10 lUJWll?JJJ AJt!!JJJ.l 

[1>1> ·s::IUJd../::I.l 

8~l 'O~l 'tr[Z 'lU::lWleJJJlJ)e~J1Se~uo 

El 'AI!SO~S!A uo 

1 [l 'S::IS2i1 JO 

U 'Sle:l!W31j:l JO :,(l!l!qnlos no 

U 'S::II2l :l!!oqtll::lW uo 

II 'u::IljAxo-P::lAIOSS!P uo 

[l 'Al!~U::IP 1,10 

, 
rL ''5J::IJe..... !eJnltlu U! S::IiluP4:l pUll' 

[l 'U092p~YO le:l!ilolo~q uo 

II '::I!!ljle uo 

jO SlJJJP 'JJn12JJdw::Il 

61>1' '::IP!YO!f! lO)lns JO PI0l.lS::IJl.l1 ::IIS21 
ll-O~ 'JJle~Jo JOpO pue JIsel 

6[ 'SU~UUtll 

Ol 'W5!ljJ~UAS 

O~l 'sd~4SUO!1Il'pJ ~!lOlqWAS 

60~ 'J::Ile~::Ilse~ U! 

IO[ 
'lU::IWleJJI J::Il!!M;llse~ pJ:JU2Aptl ul '10 \2AOWJI 

L1-!i I 'SP!!OS p:Jpu::Idsns 

"'I 'p::lUlpp '11l'!J:Jlew papuadsl'lS 

681> '::II'I!J ::Isdel :JlJeq!l!p!lJ~dl'lS: 

61>1> 's::tP!J(o In)ln~ WOJ.! 

[!it' 'Jo SlSlW 

19S '~OS JO UO!lsnqwOJ ~llAI!lI!l~ WOJJ 

I <:t> 'plJe :lpnllns 

1:'S"t' 'JO) SpJP.PU21~ 

[!it' 'Jo S:J:JJnOS 

l!iv 'SlUt!ld uo 

[!it 'SltlIJ~I'P.W uo 

61>1> 'l.lIII1::11j uo :)0 sJJ::IJP 

I>SI> ')0 UOI\:l::lPP 

"'!it> ')0 !OJIUOJ 

I>!il> ')0 S!SAI2Ue 

91!i 'I>'LI>' 'S")I>-6t'1> '8ll:' 'Ill>' 'S::IP~l.:o JnJlns 
661> '[!il>' 'Aq UO!SOJJOJ 

91>" ')U lOJ\UOJ 

~99 '~lS2~ P~IOS)O uO!lsnqwo:J WOJj 

19S" ')0 uoqsnqwo:l J)lAI!llP.:l 

\?91:' 'SS"I:'-6vl:' '"p!):orp In)I"S 

LL 'JpA:l lOJlns 

061> 'UO!SJ::IAU! JJUJplsqnS 

061>' '::Ilel ::IsdP.1 :ll1eql?!peqns 

116-1>'6 'AilOl0:lJ We::lJlS 

[ll:' ':JJ~ljdsOleJIS 

IL 
'Sl!OAJ~S::IJ pue s::IJj!!1 JO 'leWJ::Iql 'UO)IP.J!J.IIP.J1S 

IL£ '61>'£ 'SUM'S IJ\C1M.WJ01S 

1lS" '[[I>' 'S]] 'uollp.nbJ,s::IJjo\s 

ll9 'sJol:lr.dwo:J ljU!peol-JPS 

1>19 'PJpilOI ,(Jly.m.p.w 

019 'Jo Slu::Iw'J~nb'J Joql?l pue IIJ::Iwdtnb3 

809 'jO q:llJ){S IJO)I!UIPP 

609 'JoJ SWJ::IJ JO IJO!I!UlPP 

[19 'SW'lsAs JO S)5A!tlU2 

919 'Z19 'Z09 'UOlP::lIl0:l 
'lStlM.-P~]OS JOJ W::IlsAS JJU~elUO:l·AJP.UO!lP.lS 

161> '~lJ~l.ldsoWle pJepUll'lS 

Illll> 'S'I'lj l:"l~IS 

90~ 'Jo Iqil!'4 

~O) 'Jo ulj!SJp 

:;pIl'IS 

I>'~ 1 'J~ltlM p~UJlJos JO UO)l'!!l~l!qelS 

lS~ 'O[~ 'J~M.Ol AeJdS 

lEI>' 'pJU!PP 'AtlJds 

S[I>' 'JUJDqJ!l? 's::uodS 

(UI~M. pJP.q)O ilu!uJljoS nt/" ~~.n 

ll~] 'lU:JWlll'JJI l!ldS 

6l ',,"UelJnpUOJ "!J!JJdS 

LI>' ')(:lpU! Al!SJ:;lA!P-SJI'JdS 

91~ 'slu2mnod J~eJo ,0J1UO" :JJJnos 

Ll 'wJ sJnll1... JO 'Iq'llj 

9Z 'pJUlpP 

:pnpoJd AI!I!qnloS 

XgaNI D3rans III-I 



Trickling filt<:r~, 257-259
 
Trommd for proc<:ssing solid waste, 656
 
Troposph<:r<:, 420, 421
 
Tugs in tran~port of solid wast<:, 024
 
Turbidity, 17-18
 

coagulalion of, 131-15\
 
df<:cts of, 65
 

Typhoid, 47
 

Ultimate di~posal of solid waste, 628-648
 
deep~well injection, 647
 
landfarming, 646
 
landfilling (see landfilJing of solid waste;
 

landfills, design and operation of)
 
Ultraviolet radiation:
 

absorption by ozone in th<: stratosphere. 423
 
as a wat<:r disinfectant, 189
 

Unit operations, ddincd, 212
 
Unit process<:~, defined, 2 [2
 
Urban heat island~, 486, 50l:!
 

Vander Waals foree, JJ3, 167,540
 
Van't Hoff-Arrhenius rule, 69, 185
 
Vapor pressure, 557
 
Vehicl<: requirements for solid-waste collection,
 

607,610
 
Velocity gradients, 141, J43, 147, 149, 188
 
Vents in landfills, 634
 
Venturi scrubbers, 532, 557
 
~'ibrio wmma, 47
 
Vinyl chlorid<:, 472
 
Viru.es:
 

airborne, 435
 
defined,4l:!
 
de.truction of, by disinfectants, U!.3, 186
 
pathogenic, 48
 
in water, 48
 

Vi~cosity: 

of air as a function of temperature, 695
 
of water as a function of temperature, 695
 

Visibility reduction by airborne particulates,
 
>n4, SOl:!
 

Warm fronts, 492
 
Warning level of air pollutant concentrations.
 

466
 
Washout of air contaminants, 499, 50S, 515
 
Waste heat. 22
 
Waste-heat boilers, 670
 
Wastewater:
 

from air polllJlion control devices, 530
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Wast<:wat<:[ (ConI.):
 
collection of (.fl>£' Sanitary sewers)
 
disposal of, 303-306
 
efnuent 51andards, 56, 21 [-212, 699
 
reuse of, 306-314
 

for groundwater recharge, J08-31O
 
for industrial water supplies, 308
 
planning for, 312, 314
 
for potable water supplies, 310-312
 
for recreational facilities, 307
 

treatmenl of: hi~tory of, 207-208
 
terminology for, 212-216
 

treatment plant design, 397-399
 
treatmenl system~, 212
 

preliminary, 217
 
primary, 212. 214, 2\7-229
 
secondary, 214, 215, 229-294
 
tertiary, 215.294-303
 

Water:
 
density of, as a funetion of temperature, 695
 
physical properties of. 693
 
Viscosity of. as a function of temperature, 695
 

Water distribution, methods of:
 
gravity, 325
 
pumped. 326
 
pumped~storage, 326
 

Water distribution systems:
 
capaeity requirement~ in, 335
 
components of. 333-335
 
construction of, 347-348
 
eross~connections in, 346
 
de~lgn of, 337-JJ8
 
hydraulic analysis of: by digital computer, 346
 

by method of sections, 339
 
by other methods. JJ!!.
 

maintenance of, 348
 
pressur<: requir<:ments in, 336
 
reservoirs in. 326
 

l;apacity of, 329
 
types of, 329
 

types of: branching, 3J I
 
grid. H2
 

Water pollution, defined, 14
 
Water Pollution Control Act of 1972, 54, 211
 
Water-quality-limited stream, defined, 56, 212
 
Water-quality modeling, 83, 85-98
 
Water-quality parameters:
 

biological,46-49
 
I;he:mil>:al. 23-46
 
physical, 14-23
 

Water-quality requirements, 54-57
 
Water-quality ..tandardi. 54, 55, 696-699
 
Water transport of solid waste, 624
 
WaleNr<:atrnen, plant design, 397-399
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