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Abandoned waste disposal sites, 800-816
(See also Waste disposal sites,
inactive/abandoned)
Acid gases:
from combustion, 639
controls for, 646
Actinomycetes, 675
Activity chart for project planning,
892
Aerated static pile composting, 307
(See also Composting, aerobic)
Aerobic biological transformations,
677678
Aerobic composting, 302-317
(See also Composting, aerobic)
Aeérobic metabolism, 673
Aerobic stabilization, 302-303
Aesthetic considerations:
in composting, 316
in landfill disposal, 481-482
Agency, collection:
private, 850
public, 850
Agricultural wastes:
sources of, 41, 45
typical unit generation rates for, 137
Air:
density of, 383
Henry’s law constant, 938
requirements for combustion, 293-294,
612-618
solubility in water, computation of,
939
Air classification: :
application of, 261, 559-560
definition of, 261

equipment for, 261-262, 559-560
selection of, 563-565
theory of, 562~563

Air classifier, 261
Air emissions from combustion:

acid gases, 639

carbon monoxide (CO), 637
dioxins and furans, 639641
metals, 638-639

nitrogen oxides (NO;), 636
particulate matter (pm), 637
sulfur dioxide (SO,), 637

Air pollution controls for combustion:

combustion controls, 649650

for dioxins and furans, 649
dry scrubbers, 646
electrostatic gravel bed filter, 644
electrostatic precipitator, 642—643
fabric filter, 643-644
regulations, 650652
removal efficiency, 641-642
selective catalytic reduction, 644-645
selective noncatalytic reduction, 644-645
source separation, 646
wet scrubbers, 646

Air separation (see Air classification)
Alternatives in waste management planning:

definition of, 881

evaluation of, 881-883
administration and management, 883
economic analysis, 882
impact assessment, 883
performance, 881

Aluminum:

quantities of, in MSW, 49

recovery of, 721-722

recycling of, 60, 721-723
specifications for recycling, 722-723
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Ammonia (NH3):
density of, 383
Henry’s law constant, 938
in landfill gas, 382
solubility in water, computation of,
939
Anaerobic biological transformations,
679-684
Anaerobic composting (see Anaerobic
digestion, high-solids)
Anaerobic decomposition in landfills,
382-392
Anaerobic digestion, high-solids:
biochemical pathways, 680
conversion reactions, 680-682
process description, 701
process design considerations, 702
process microbiology, 679, 702
Anaerobic digestion, low-solids:
biochemical pathways, 680
conversion reactions, 680682
process description, 697
process design considerations, 700
process microbiology, 679, 700
Anaerobic digestion technologies, 705-710
combined anaerobic/aerobic, 705
under development and evolving,
705-710
high-solids, 701
low-solids, 697
Anaerobic metabolism, 679684
Apartments, waste collection from, 194-197
waste chutes for, 167-169
Area method of sanitary landfilling, 374
Arithmetic probability paper, use of,
135, 927
Ashes:
from combustion, 652654
sources of, 44, 652—654
specific weight of, 70-71
At-site time:
definition of, 213
use in computations, 213
Autotrophic microorganisms, 672
Auxiliary fuel:
for landfill gas flares, 775
for modular combustion unit, 635

Backyard carry collection service (see Solid
wastes, storage at the source)

Bacteria:
aerobic, 673-674
anaerobic, 673-674, 679-680
acid formers, 680
methane formers, 680
autotrophic, 672
chemotrophic, 672
composition of, 675
description of, 675
dimensions of, 675
facultative, 673
heterotrophic, 672
metabolism, types of, 673674
nutritional requirements: carbon and energy
sources, 672
growth factors, 672
temperature growth ranges, 676
Bacterial metabolism:
aerobic, 673
anaerobic, 673
facultative, 673
fermentative, 673
respiratory, 673
Balers:
used at MRFs, 92, 264, 572
used at the source, 571, 724
used at transfer stations, 332
Barges for transport of solid wastes, 351
Barriers for control of landfill gas:
impermeable, 404, 405
perimeter, 403, 405
sorptive, 404
Batich feeding of MSW combustors, 635
Batteries:
household: mercury content, 638639
quantities of in MSW, 139, 148
recycling of, 763
regulations, 763
types of, 763
lead-acid processing, 761
quantities of, in MSW, 139
recycling of 761-762
regulations, 762
Belt conveyors, 578-580
Biodegradable volatile solids (BVS):
application of, 388-392, 423, 703
definition of, 88
of selected organic waste components, 88
Biological transformations of organic waste:
by aerobic processes, 94, 677678
by anaerobic processes, 679—680
by combined processes, 705, 708-709
Birds, control of, at landfills, 482



Boilers, combustion:
efficiency of, 660663
waste heat, 624--625
water-walled, 624
Bomb calorimeter, 83
Bonds, financing, 797, 832, 852
Budgeting for planning (see Plans, solid
waste management)
Bulk specific weight:
definition of, 515
of solid waste components, 588
Bulky wastes, definition of, 43
Buy-back centers, 252-253
Buyer, recovered materials and conversion
products, 838
(See also specific materials listings)
- BVS (see Biodegradable volatile solids)

c

Calcium carbonate equilibrium, 941-942
California MSW combustion guidelines, 654
Can crusher, 264
Carbonate equilibrium, 941-942
Carbon content of solid waste components,
78-81

Carbon dioxide (CO,):

density of, 383

in digester gas, 701-702

Henry’s law constant, 938

in landfill gas, 382

solubility in water, computation of, 939
Carbon monoxide (CO):

from combustion process, 637

controls for, 649-650

density of, 383

Henry’s law constant, 938

in landfill gas, 382

solubility in water, computation of, 939
Carbon-nitrogen ratio:

in aerobic composting, 686—691

in anaerobic digestion, 702, 704

of waste materials, table of, 689
Cardboard:

baling, 264, 570-572, 577

biodegradability of, 88

quantities in MSW, 49, 137-138

separation of, 276-279, 589-591

(See also Paper)
Case studies:

in collection, 852-855

in disposal, 869-871
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in energy recovery, 861-864
in plan development, 890904
in recycling—materials recovery, 839-844
in recycling—source separation, 833-834
in source reduction, 825-828
Cation exchange capacity (CEC):
of clays, 428
definition of, 428
of soils, 779-780
Cell, landfill:
definition of, 362-363
dimensions, 368
Cell carbon, 672
Chemical transformation of waste materials:
by biochemical processes, 711
by combustion with heat recovery,
615-618
by gasification, 631
by hydrolysis, 711-712
by pyrolysis, 627-628
Chute, solid waste, 167-169
for high-rise apartments, 167
typical discharge rates, 168
Clamshell:
mobile, 331
stationary, 338
Class designation for landfills, 371
Clean Air Act, 650652
Closure of landfills, 769-797
(See also Landfill closure)
Co-disposal:
definition of, 372
of treatment plant sludges, 44
Coefficient:
of diffusion: application of, 395-400
values of, for methane and carbon
dioxide, 397
of kurtosis, definition of, 923
of permeability: for clays, 428
for soils, 425
of skewness, definition of, 923
of variation, definition of, 922
Collection:
agencies, 850
case study in, 852-855
crew size and working conditions,
195
definition of, 12, 193
equipment, 204-210
inventory and data accumulation,
822-824
management issues and concerns,
849-852
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Collection agencies:
private, 850
public, 850
Collection crews:
efficiency of, 849
size of, 195, 852
workloads for, 852
Collection routes, 228
layout of, 228-237
for hauled container system, 229-230
for stationary container system, 230-231
schedules for, 237
Collection service:
commercial-industrial sources, 197-199
residential sources:
low-rise detached dwellings, 194
medium- and high-rise apartments, 196
wastes separated for recycling, 199-204
Collection systems:
alternative techniques of analysis, 237-238
definition of terms, 210
at-site, 213
haul, 212
off-route, 213
pickup, 211-212
equipment: cost data for, 932
for hauled container, 205-208
for mechanization, 851
for stationary container, 208-210
hauled container systems: container
utilization factor, 215
time per trip, 213-218
haul speed and time, 214
labor requirements for, 208-210, 215
hauled container, 208
manually loaded stationary
container, 210
mechanically loaded stationary
container, 210
stationary container systems: with manually
loaded vehicle, 205, 223-228
with mechanically loaded vehicle, 205,
218-223
types of, 193-204
hauled container, 204
stationary container, 204,
Collection vehicles:
cost data for, 932
for hauled container systems:
hoist trucks, 205-206
tilt-frame, 205-206
truck-tractor, 206207
typical data on, 206

for stationary container systems:
manually loaded compactors, 209
mechanically loaded compactors,
208-209
typical data, on 206
for wastes separated at the source, 199-201
Combustion:
air requirements for, 294-295, 611-615
application of, 291-302
ash handling, 655
chambers, 618-623
combustion products, 293-294
composition of gases, 294, 612615
computations, 294-295, 611-615
definiton of, 93
fluidized bed, 294, 612615, 622623
grates, 293, 619, 621
heat recovery systems, 623-625
heat-released, computation of, 615-618
mass-fired, 291-302, 619-621
process description, 291-295, 611-613
RDF-fired, 619-621
reactions, 293-294, 612
selection criteria, 625-627
solid residuals, 652-655
unaccounted heat losses, 615
wastewater discharges, 655-657
Commercial collection service, 197
Commercial and demolition wastes:
sources of, 41
unit generation rates of, 138
(See also Solid wastes)
Community involvement in disposal site
selection, 866
Community problem-solving cycle:
normal sequence in, 875
role of feedback in, 874
Compaction:
applications of: in collection vehicles,
208
at commercial establishments, 177,
199, 572
at high-rise apartments, 186-187
at transfer stations, 332~-335
theory of, 574-575
Compaction ratio:
for collection vehicles, 215
for stationary compactors, 574
Compactors:
classification of, by pressure, 570
equipment for, 570-573
selection of equipment for, 184-187,
576-577



Component separation, 90
(See also Manual sorting; Mechanical
sorting of waste materials)
Composition of solid wastes (see Solid
wastes, chemical composition of)
Compost filter, 442
Composting, aerobic, 302-317, 684-697
application of, 308-314
co-composting with sludge, 312
comparison of processes, 684, 689
design considerations, 686697
blending and seeding, 686
carbon-nitrogen ratio, 686, 688—691
degree of decomposition, 695
heat evolution, 303-305
heavy metal toxicity, 317
land requirements, 695
mixing/tarning, 306-307, 691
moisture content, 691
odor, control of, 316, 695
oxygen consumption rate, 693
oxygen requirements, 693-694
particle size, 686
pathogens, control of, 317, 691-692
pH, 695
processing for market, 696
temperatures, 305
environmental concerns, 314, 316
home, backyard, 188
implementation issues, 314-317,
844-845
methods of: aerated static pile, 307-308,
697-698
in-vessel, 308-309, 313-314,
697-698
windrow, 306-307, 697-698
process description, 303-306, 684—685
process microbiology, 677-679, 685
process selection, 697
product quality, 317
public health issues, 317
yard waste composting, 188, 309-312
Composting, anaerobic (see Anaerobic
digestion, high-solids)
Comprehensive plans, preparation of,
873-904
Construction wastes:
processing of, 287-288
quantities of, in MSW, 48, 137-138
recycling of, 63, 287-288, 749-752
sources of, 41, 44
specifications for recycling, 752
types of, 751-752
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Container liners, 173
Container utilization factor:
definition of, 215
use in computations, 215
Containers used for solid wastes:
application of, 164-165
onsite storage locations, 165
types of: commercial, 170
low-rise dwellings, 162-163
medium- and high-rise apartments,
165169
typical data on, 161, 163, 172,
205
Contours, landfill:
in completed landfill, 770
use of, in estimating landfill capacity,
472473, 494
Contractual arrangements:
franchise, 851
limited permits, 851
unlimited permits, 851
Convenience transfer station at landfills,
328, 335, 472
Conversion factors (U.S. customary units
to metric units), 913
Conversion of solid wastes (see
Transformation of solid waste
materials)
Conveyors:
belt, 265-267, 578-580
pneumatic, 267-269, 580581
Cost data:
adjustment of: current cost, 935
future cost, 935
for equipment used in waste management
systems, 931-934
indexes for, 935
Cost estimating for materials recovery
and transformation facilities,
936
Cost indexes, 935
Cover materials for sanitary landfills:
final cover, 452
general features of, 453457
intermediate cover, 448452
Cranes, combustion, 292-293, 296,
620
Crew (see Collection crews)
Cubing equipment, 572-573
Curb collection service:
for commingled wastes, 195-197
for source-separated wastes, 200-204
Cyclone separator, 261-262, 268



962 SUBJECT INDEX

D

Darcy’s law:
application of, 395, 425428
gas movement, 395
leachate movement, 425428
definition of, 425
Data analysis, procedures for, 917-929
Decision process in solid waste management,
879-880
important events, 880
requirements for, 879
Decomposition (see Transformation of solid
waste materials)
Demolition wastes:
definition of, 44
sources of, 138
(See also Construction wastes)
Densification:
application of, 570-577
definition of, 262-264
equipment for, 264, 570-573
(See also Compaction)
Densified refuse-derived fuel (dRDF),
572-573
(See also Refuse-derived fuel)
Density:
of landfill gases, 383
of solid wastes (see Specific weight)
Density separation, 261, 559-565
design criteria, 563
performance characteristics, 562-563
selection of equipment, 563-565
Destructive distillation (see Pyrolysis)
Digestion, anaerobic, 701-704
high-solids, 701-704
low-solids, 697-70C
(See also individual listings)
Dioxins and furans, 639
from combustion process, 639641
controls for, 649650
Direct discharge transfer station (see Transfer
station, types of)
Disc screen, 259-260, 553-554
Disposable container:
types of, 172-173
use of, 172-173, 174
Disposal, solid waste:
case studies in, 869
definition of, 14
early methods of, 8
management issues and concerns,
865

modern methods of, 15
(See also Landfill, sanitary)
Disposal of combustion residuals, 655
Distribution coefficient, soil:
application of, 429430
definition of, 429
Diversion studies, solid waste:
conduct of, 149-152
objectives of, 149
Diversion of wastes from landfills,
819-845
(See also Solid wastes, diversion of
wastes from landfills) .
Drainage facilities for landfills:
types of, 448, 449
use of, 447, 773

dRDF (see Densified refuse-derived fuel)

Drop-off centers, 251-253

Drum screen, 259-260, 552-553, 555-558

Dry scrubber, 292, 293
Dust, control of:
at landfills, 482, 484485
at transfer stations, 354

E

Eddy current separation, 567-568
Education programs, public, 831, 866
Efficiency factors:
for boilers, 660663
for combustor/boiler, 661-662
for electric generator, 661
for gasification reactors, 661
for gas-turbine generator, 662
for pyrolysis reactors, 661
for steam turbine—generator, 661
for turbines, 661

EIS (see Environmental Impact Statement)

Electrostatic precipitator, 642-643
Electrostatic separation, 567
Energy:
calculation of energy content for
MSW, 85
content of individual waste materials,
78, 84

recovery of, from solid wastes, 657-666

Energy balance calculations:
for combustion process, 616-618
for gasifier engine—generator plant,
663-664

for steam boiler turbine generator plant,

665-666



Energy recovery from transformation
products:
cogeneration systems, 658—659
efficiency factors for, 661-662
process heat rate: definition of, 659660
typical values for, 660
systems for: gas turbine—generator,
657658
steam turbine-generator, 657-658,
664-666
as a system management option, 855-864
typical flow diagrams for, 658—659
Environmental Impact Statement (EIS), 25,
889
Environmental quality monitoring:
at combustion facilities, 636657
at landfills: air quality monitoring, 465
groundwater monitoring, 464
vadose zone, 460
at transfer stations, 354
Equipment cost data, 931-936
adjustment of: current cost, 935
future cost, 935
for equipment used in waste management
systems, 931-934
Equipment selection (see individual
equipment entries)
Excess air combustion, 612615

F

Fabric filter, 643-644
Federal laws affecting solid waste
management:
Clean Air Act, 650652
National Environmental Policy Act, 24
Resources Recovery Act, 25
Solid Waste Disposal Act, 1965, 24
Fencing for sanitary landfills, 489
Ferrous metal:
quantities of, in MSW, 49
recovery of, 262-263, 565-569
recycling of, 60, 739-741
specifications for recycling, 740-741
Field capacity (FC):
application of, 509, 523
definition of, 73
for soils, 457
for wastes in landfill, 424
Filter fabric, 643-644
Final cover for sanitary landfill (see Landfill
cover)
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Financing methods, 797
Firing methods for MSW combustors,
291-302, 619-621
Flammable waste, 100, 104
Flare, landfill gas:
candlestick type, 402, 404
ground effects type, 413-415
Flies, breeding of, 90
Flotation separation, 561
Flow diagrams:
for anaerobic conversion of solid wastes
to gas, 699, 708-709
for disposal of sludge and solid wastes,
623
for energy recovery, 623, 629, 634, 658,
659, 665
for materials recovery facilities, 276, 278,
281, 284, 286, 287, 589, 592, 597,
600, 604
for production of compost, 304, 315
Fluidized-bed combustion, 622—623
Fly ash from MSW combustion, 654
Food wastes:
biodegradability of, 88
definition of, 49
grinders, 182-183
moisture content of, 70
quantities of, in MSW, 49, 138
sources of, 48-50
specific weight of, 70
Forced draft fan, 293
Forklift, 269, 582
Franchise waste collection, 851
Frequency distribution, example of,
919 :
Front-end loader, 269, 582
Fuels, auxiliary, 775
Functional elements of solid waste
management, 10-15
application of, 10
definition of, 10
description of individual elements,

10-15
collection, 12
disposal, 14

generation, 10

separation, processing, and
transformation, 14

source handling, separation, storage,
and processing, 12

transfer and transport, 14

(See also specific entries)

Fungi, 675
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Furans, 639—641
(See also Dioxins and furans)
Furnace, 293

G

Garbage grinders, 182
Gaseous emissions, control of, 636641
(See also Air emissions from combustion)
Gases:
combustion of, 293-294, 612615
composition of landfill gas, 382
control of movement in landfills: by active
methods, 406-413
by passive methods, 402406
density of common, 383
from digestion, anaerobic, 701-702
formation of, in landfills, 384-394
gasification, 631
Henry’s law constant for landfill gases, 938
low-Btu gas, 631
movement in landfills, 394402
pyrolysis, 627628
solubility in water, computation of, 939
Gas flares, landfill, 402, 404, 413415
Gasification:
air emissions, 633
definition of, 94, 611-612, 630
efficiency of, 661
energy output, 662664
fluidized bed, 635
historical developments, 630
horizontal fixed bed (modular combustion
unit), 634635
low-Btu gas, 631
Purox process, 633-634
theory, 631
vertical fixed bed, 631-634
Gas temperatures in MSW combustors,
612-615, 644-645
Gas turbine, 416, 657658, 663
Generation of solid wastes (see Solid wastes,
generation of)
Geomembrane liner, 432436
applications of, 434, 454
performance tests for, 433
Geonet, 431, 435, 454
Geosynthetic clay liner (GCL), 433
Geotextile, 431, 435, 454
Glass:
crusher, 258
quantities of, in MSW, 49

recycling of, 60, 736-738
specifications for, 737-738
Glossary of terms, 905-912
Governmental agencies, 32-34
federal: Interstate Commerce Commission,
33
U.S. Army Corps of Engineers, 8, 33
U.S. Department of Health, Education,
and Welfare, 33
U.S. Department of Labor, 45
U.S. Department of Transportation, 33
U.S. Environmental Protection Agency,
33
(See also Legislation affecting solid
wastes)
state, 28-33
California, 28
New Jersey, 30
Graphical methods of statistical analysis,
134-135, 927-929
Grates for MSW combustors, 293, 619,
621
Gravel trenches for control of landfill
gases, 403, 405
Grinding of food waste, 182
Ground effect gas flare, 413-415
Groundwater:
increase in hardness due to landfill
gases, 397
monitoring, 462, 464, 467

H

Hammermills:
description of, 545
horizontal shaft, 545-547
vertical shaft, 545
Handsorting, 266-267, 579-580
(See also Manual sorting)
Haul, definition of, 212
Hauled container collection systems:
definition of, 214
types of: hoist-truck, 205-206
tilt-frame container, 205-206
trash-trailer, 206-207
Haul time:
definition of, 214
for hauled container system,
213-218
for stationary container system,
213-218
use in computations, 213-218



Hazardous wastes:
load inspection at landfills, 488—489
quantities of, in MSW, 147
(See also Household hazardous wastes)
Health and safety (see Public health and
safety)
Heat rate for power plants, 660
Heavy media separation, 561-562
Heavy metal toxicity, 317
(See also Composting, aerobic)
Henry’s law, 937-939, 941
constants for various gases, 938, 942
definition of, 937-938
unitless form of, 938
Hierarchy of integrated solid waste
management, 15-17
disposal, 16
source reduction, 16
recycling, 16
waste transformation, 16
High-solids anaerobic digestion, 701-704
(See also Anaerobic digestion, high-solids)
Hoist-truck collection vehicle, 205-206
Hospital wastes, 41
Household hazardous wastes:
characteristics of, 99
carcinogenicity, 100
corrosivity, 100
ignitability, 100
reactivity, 100
toxicity, 100
typical hazardous compounds, 103
collection of, 120
definition of, 100-103
disposal of, 111
generation of, 104, 107-109, 120
identification of, 110
onsite storage of, 119
planning for, 830, 832
processing of, 111
quantity of, 147-149
regulations, 101
transformation of: biological, 117-119
chemical, 116-117
physical, 113-116
(See also Solid wastes)
Humus, compost, 308-314, 684, 705
(See also Composting, aerobic)
Hydraulic transport systems, 351
Hydrogen (H):
density of, 383
Henry’s law constant, 938
in landfill gas, 382
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in low-Btu gas from gasification, 631
in pyrolysis gases, 628
solubility in water, computation of,
939
Hydrogen sulfide (H;S):
density of, 383
generation, 89
Henry’s law constant, 938
in landfill gas, 382
solubility in water, computation of,
939
Hydrolysis, acid, 712
Hydropulping, 190

Induced draft fan, 293
Industrial wastes:
quantities of, 137
sources of, 41, 46
Infiltration potential for leachate, 431
Institutional wastes:
sources of, 41, 43
unit generation rates of, 138
Integrated solid waste management (ISWM):
definition of, 15
future challenges and opportunities, 20
hierarchy of, 15-17
legislation, 23-32
management issues, 18
operations, 18
planning for, 17
Interceptor trenches for control of landfill gas,
403, 405
Internal combustion engine, 416, 658-659
In-vessel composting, 308-309, 313-314,
697698 (See also Composting,
aerobic)
ISWM (see Integrated solid waste
management)

J

Jurisdictional constraints in collection, 850

K

Kitchen food waste grinders:
impact of, of waste quantities, 53
use of, 182-183
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L

Labor-management relations, 852
Labor organizations, 852
Labor requirements for collection:
with hauled container systems, 208,
213-218
with stationary container systems, 210,
218-228
Landfill, sanitary:
classification of, 371
closure and postclosure care, 490491
(See also Landfill closure)
definition of, 362
early history of, 8
environmental quality monitoring,
460467
air quality monitoring, 465
groundwater monitoring, 464
vadose zone, 460
layout and preliminary design, 468484
aesthetic design considerations, 481
environmental monitoring facilities,
480
equipment requirements, 482—484
estimation of landfill capacity, 472
evaluation of local geology and
geohydrology, 478
gas control facilities, selection of,
480
general layout, 468
important design factors, 469
landfill cover configuration, selection
of, 480
leachate management facilities, selection
of, 478
need for convenience transfer station,
472
surface drainage facilities, 480
types of waste, 468
management issues and concerns,
865-869
operation, 485-491
load inspection for hazardous waste,
488
operating records, 488
operating schedules, 485
public health and safety, 489
site safety and security, 489
waste-filling plan, 486
process computations, 491-531
regulations, federal, 371, 868
settlement of, 458459

siting considerations, 377-381
available land area, 378
case study of, 869-871
haul distance, 377
location restrictions, 377
site access, 379
soil conditions and topography, 379
ultimate use for completed site, 381
structural characteristics, 457
surface water management, 447456
final cover layers, 452454
intermediate cover layers, 448
surface water control systems, 447
types of, 372-373
for commingled MSW, 372
for individual waste constituents, 373
for shredded wastes, 372
venting, 402-406
Landfill closure, 769-797
development of closure plan, 769-771
environmental monitoring systems, 776
final cover design, 771
landfill gases, control of, 774
leachate, control and treatment of, 775
surface water and drainage control
systems, 773
legal framework, 796-797
financing of postclosure maintenance,
797
legal issues, 796
liability for postclosure maintenance, 797
long-term postclosure care, 790-796
environmental monitoring systems, 795
infrastructure maintenance, 792
routine inspections, 792
revegetation of closed landfill sites,
778-790
design considerations for revegetation,
788
determination of site conditions, 781
factors that limit growth of vegetation,
778
improving site conditions, 783
plant selection, 785
preparing the site, 784
use of mulches on closed landfills, 784
Landfill cover:
final: functions of, 452
general features of, 453
long-term performance of, 454
typical designs for, 453454
intermediate: functions of, 448
materials for, 448, 450451



Landfill gas, 381417
composition and characteristics, 382
principal gas constituents, 382
trace gas constituents, 383
control of movement, 402413
by active methods, 406413
by passive methods, 402406
flares for: candlestick type, 402, 404
ground effect, 413415
generation of, 384-394
principal constituents, 384
sources of trace gases, 383
variation in gas production, 392
management of, 417
energy recovery systems, 416
flaring of landfill gas, 313
gas purification and recovery, 417
movement of, 394402
condensate in gas recovery systems,
411
horizontal extraction wells, 411
perimeter air injection wells, 409
perimeter gas extraction, 406
perimeter gas extraction trenches,
409
principal landfill gases, 396
trace gases, 398
vertical extraction wells, 409
passive control, 402
impermeable barriers, 404
perimeter barrier trench, 403
perimeter interceptor trenches, 403
pressure relief vents, 402
use of sorptive barriers, 404
solubility of, in water, 937-939
Landfilling methods, 374-377
area, 374, 375
canyon/depression, 374, 375
excavated cell/trench, 374, 375
Landfill method, the, 362-371
concerns with landfilling, 370
federal and state regulations, 371, 868
landfilling process, the, 362
Landfills, abandoned/inactive (see Waste
disposal sites, abandoned/inactive)
Land requirements for landfilling, 378,
492-496
Leachate:
collection systems 436440
design of leachate collection facilities,
437
leachate holding facilities, 437
liner system, selection of, 436, 439
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composition of, 417
sampling parameters, 419
trace compounds, 420
variations in composition, 418
control of, 431
construction of clay liners, 436
liner systems for MSW, 431
liner systems for monofills, 435
fate of constituents in subsurface migration:
heavy metals, 428
trace organics, 429
generation of, in landfills, 421-424
landfill field capacity, 423
preparation of landfill water balance, 424
water balance components, 421
management options, 440-446
evaporation, 442
recycling, 441
treatment, 442446
movement of, in unlined landfills, 424
breakthrough time, 427
Darcy’s law, 425
estimation of vertical seepage, 425
hydraulic equivalency, 427
sampling parameters for, 419
storage ponds/basins, 442
Leachate treatment processes, 444, 445
Legislation affecting solid wastes:
beverage container deposit laws, 143
Comprehensive Environmental Response,
Compensation, and Liability Act
(1980), 26
future trends, 35
impact on states, 28
California, 29
New Jersey, 30
National Environmental Policy Act (1969),
24
Public Utility Regulation and Policy Act
(1981), 26
Resource Conservation and Recovery Act
(1976, 1978, 1980, 1982, 1984, 1986,
1988), 25-26
Resources Recovery Act (1970), 25
Solid Waste Disposal Act (1965), 24
(See also Governmental agencies)
Liners, landfill:
clay materials, 436
functions of: for gas control, 431
for leachate control, 431
materials for: clay, 431
geomembrane, 431433
geosynthetic clay diner, 433



968 susJecT INDEX

Liners, landfill (continued)
synthetic membrane, 436
typical designs of, 434
Load-count analysis for estimating waste
quantities, 129
Load inspection at landfills, 488489
Log normal probability paper, use of, 135,
928

Magnetic separation, 262-263, 565-569
application of, 565-567
definition of, 262, 565
equipment for, 262-263, 566
selection of equipment for, 568-569
Manual sorting:
description of, 266-267, 579-580
in early 1900s, 266
in 1920s in Europe, 285
requirements for, 285
Market outlets for recovered materials, 581

Mass balance analysis (see Materials balance,

use of)
Materials balance, use of:
in combustion computations, 616618
in design of materials recovery facilities,
275-277, 586-587

in determination of waste generation rates,

130-134
in development of contaminant transport
equations, 394402, 428431
for estimating leachate production,
421424
for estimating surface percolation and
runoff, 523
Materials recovery:
application of technologies for, 836
case study of, 839, 844
legal aspects of, 825
market demands for, 837, 839
political aspects of, 719, 839
typical recovery rates:
for source-separated waste, 584, 830
for mechanically-separated waste, 600
Materials recovery facility (MRF):
for commingled construction and
demolition wastes, 287

for commingled MSW, 272-274, 283-285,

591-604
definition of, 247
design of, 270-277, 583-588

economics of, 291
environmental emissions of, 289
operational issues of, 289-291
planning and design process of, 288-289
for preparation of feedstock from
commingled MSW, 285
public health and safety of, 290-291
selection of equipment for, 605
for source-separated materials, 271-272,
277-281, 589-591
for source-separated yard wastes, 281-285
Materials recovery/transfer facility (MR/TF),
247
Materials specifications (see individual
materials listing)
Mean, definition of, 921
Measurement of waste quantities (see Waste
quantities, methods of estimation of)
Mechanical size reduction, 92
(See also Size reduction, mechanical)
Mechanically loaded vehicles, 208
Mechanical sorting of waste materials:
air classification, 261-262, 559-565
application of, 543-544
eddy current separation, 567-568
electrostatic separation, 567
flotation, 561
heavy media separation, 561-562
magnetic separation, 262-263, 565-569
screening, 258-260, 552-558
(See also specific entries)
Mechanical volume reduction, 91
(See also Compaction; Densification)
Median, definition of, 921
Membrane, synthetic:
for control of gas movement in landfills,
433
for leachate control in landfills, 433
Metabolism, microbial, 673-674
Metals:
recovery of ferrous metals, 262-263,
565-569, 738-741
recovery of nonferrous metals, 567-568,
742-743
(See also Eddy current separation;
Magnetic separation)
Methane (CH,):
density of, 383
Henry’s law constant, 938
in landfill gas, 382
solubility in water, computation of, 939
Methanol production from methane, 712
Metric conversion factors, 913



Microorganisms:
actinomycetes, 675
bacteria, 675
classification of, 674
fungi, 675
temperature ranges for, 676
thermal destruction of, 692
yeast, 675

Milling of solid wastes:
definition of, 255
before landfilling, 547
(See also Size reduction, mechanical)

Mode, definition of, 921

Moisture content:
in compost, 691
in solid wastes, 71

definition of, 71
estimation of, 72
field capacity, 73
typical data on, 71

Monitoring, environmental quality:
at combustion facilities, 636-657
at landfills:

air quality monitoring, 465
groundwater monitoring, 464
vadose zone, 460
at transfer stations, 354
Motor vehicle transport, 343
Movable waste-handling equipment, 269,
582

Moving-floor unloading mechanism, 348

MREF (see Materials recovery facility)

MR/TE, 247

MSW (see Municipal solid waste)

MSW combustors:
energy recovery, 297
firing methods, 291-302, 619-621
fluidized bed, 622-623
grates, 293, 619, 621
implementation issues, 301-302
mass-fired, 291-293, 295, 619-621,

662, 664
performance considerations, 662, 665-666
RDF-fired, 295-298, 619-621, 662,
664
volume reduction from, 299-300
(See also Combustion)

Municipal solid wastes (MSW):
biological properties, 87-90
chemical properties, 7687
composition of:

field determination of, 58-59
residential and commercial, 41-48
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definition of, 40

distribution of components, 48-58

future changes in composition, 64

generation rates of, 137-146

physical properties, 69-76

quantities of recovered materials, 146—-147

sources of, 41

types of materials recovered from,
59-64

variation in distribution, 56

(See also Solid wastes)

Name index, 951
Negative sort, 272
Neutron soil moisture probe, 461, 463
Newspaper recovery (see Paper, recycling of)
Nitrogen (N3):
in combustion, 294, 612-615
density of, 383
Henry’s law constant, 938
in landfill gas, 382
in low-Btu gas from gasification, 631
in pyrolysis gases, 627-628
solubility in water, computation of,
939
Nitrogen oxides (NO,):
from combustion process, 636
controls for, 644645, 649-650
Nonferrous metals:
quantities of, in MSW, 49, 138
recovery of, 567-568
recycling of, 742
specifications for recycling, 743

o

Octanol:water, distribution coefficient:
application of, 430
values of, for selected organic compounds,
944
Odor:
in composting operations, 316
development of, 89
filters for control of: compost, 307-308
soil, 442-443
in landfill gas, 381417
Off-route time:
definition of, 213
use in computations, 217-218
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Qil, waste:
disposition of, 755
recycling of, 755-758
reprocessing of, 756
specifications/regulations, 757-758
Oil from pyrolysis, 627-628
Operating area, sanitary landfill, 468
Operating plan for sanitary landfill, 485489
Ordinances.(see Regulations)
Organic fraction of MSW:
recycling of, 747-750
specifications for, 747, 749-750
use for the production of:
biomass fuel, 572-573
compost, 591-604, 747
methane, 747
organic compounds, 747, 749
refuse-derived fuel, 272-274, 283-285,
591-604, 749
Organism, pathogenic:
control of, in compost, 691
EPA requirements for compost, 693
temperatures required for thermal
destruction of, 692
Overfire air, 293
Overhead wires for bird control, 482
Oxygen (0O,):
density of, 383
Henry’s law constant, 938
in landfill gas, 382
solubility in water, computation of,
939

P

Paper:
baled, overseas shipping of, 581
biodegradability of, 88
processing, 273-279, 589-591
quantities of, in MSW, 49, 138
recycling of, 60, 723-728
specifications for, 726-728
types of, 723-724
uses of, 725
Particle size distribution:
in air emissions, 637638
of individual waste components, 73-75
of shredded waste components, 257, 548
Particulate matter:
from combustion process, 637638
control of, 642-644
size classification, 637638

Pathogenic organisms:
control of, in compost, 691
EPA requirements for compost, 693
temperatures required for thermal
destruction of, 692
Peaking factors for solid waste quantities,
141
Pelleting equipment, 572573
Permanent wilting percentage (PWP), 457
Permeability, coefficient of:
for clays, 428
for compacted wastes, 76
definition of, 76
for soils, 425
Permits for facilities, 888-890
pH:
lowering of groundwater, 397
optimum for bacterial growth, 676
optimum for composting, 695
Physical composition of solid waste:
individual components, 70
moisture content, 71
specific weight, 70-71
typical data on, 70, 74-75
Physical properties:
of VOCs, 399, 944
of water, 915
Physical transformation of waste materials,
90-92 ,
Pickup service (see Collection service)
Planning:
decision process, 879-880
important events in, 880
requirements for, 879
important considerations in planning
process: emerging concepts and
technologies, 876
framework for activities, 874
planning levels, 876
time periods, 875
methodology for planning studies:
organization of work effort, 877
planning steps, 877-879
programs and plans, types of, 877
public information programs, 884
for solid waste management, 873
Plans, solid waste management:
acceptance of, 884885
budgeting for, 881
case study for plan development, 890-904
objectives of, 880
preparation of, 880—885
uses of, 885



Plant heat rate (see Process heat rate)
Plants:
factors limiting growth of, 778-781
revegetation of landfills with, 778-790
selection of, 785787
Plastic bags, 171-174
Plastics:
classification of, 42
markets for, 718
numerical code for, 42, 729
processing, 733-735
quantities, in municipal wastes, 49, 138
recycling of, 60, 728-735
trends in use, 67
Pneumatic conveyors, 267-269, 580-581
Political aspects:
in disposal site selection, 885
in plan development, 879-880
Pollutants:
from combustion processes, 636-641
from landfills:
gases, 371, 460467
leachate, 371, 460—467
Polymer membrane:
for control of gas movement in landfills,
431432
for leachate control in landfills, 431432
Postclosure care of landfill (see Landfill
closure)
Power requirements:
for power production facilities, 664—665
for shredding, 549
Precipitator, electrostatic, 642-643
Primary combustion chamber, 634635
Probability paper:
arithmetic, 927
description of, 927
logarithmic, 928
use of, 928-929
Problem-solving cycle, community, 875
normal sequence, 875
role of feedback, 875
Process heat rate:
definition of, 660
typical values for, 660
Processing (see Materials recovery facility)
Program and plan selection, 883-884
community support, 883
compatibility with community goals, 884
Programs, solid waste management:
definition of, 877
development of, 877-879
uses of, 877
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Proximate analysis:
tests for, 77
of waste components, 78
Public acceptance:
of landfills, 802
of waste storage containers, 831
Public health and safety:
in collection, 849
in composting, 317
in landfill operations, 489
in MRFs, 290-291
in transfer station operations, 354
Public information programs, 802,
831
Public participation in solid waste
management, 866
communication programs, 831
incentive programs, 831
information programs, 831
Pulverizing (see Size reduction,
mechanical)
Pyrolysis:
cellulose conversion reaction, 627
conversion products, 627-628
char, 628
energy content of, 628
gases, 627-628
oils and tars, 627-628
definition of, 93, 612, 628
operational problems, 628-629
process description, 627
product yields, 628
(See also Gasification)

Railroad transport of wastes, 350-351
RDF (see Refuse-derived fuel)
Reactors:
fluidized bed, 622-623, 628-629
gasification, 631-636
Recovery of materials and transformation
products:
products from biological transformations:
by anaerobic digestion, 680682
by composting, 308-314
by other biological processes, 680
products from chemical transformations:
by combustion with heat recovery,
657-666
by gasification, 631
by pyrolysis, 627-628
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Recovery of materials and transformation
products (continued)
energy from transformation products:
efficiency factors for, 660-663
gas turbine—generator, systems for,
657658
process heat rate, 659-660
steam turbine—generator, systems for,
657-658, 663—666
typical flow diagrams for, 658659
materials: for energy or fuel production,
249
for land reclamation, 249
market demands for, 837-839
methods of (see Component separation)
for reuse as raw materials, 249
specifications for recovered materials,
250
(See also individual entries)
Recycling of waste materials:
aluminum cans, 720-723
batteries, 760-763
cardboard, 724
construction and demolition wastes,
749-752
ferrous metal, 739-741
glass, 735-738
organic fraction of MSW, 747-750
paper, 723-728
plastics, 42, 728-735
tires, 758-760
waste oil, 754-758
yard wastes, 743-746
(See also individual entries)
Reduction, source (see Source reduction)
Refractory linings for MSW combustors,
624-625
Refuse (see Solid wastes)
Refuse-derived fuel (RDF):
definition of, 749
flow diagram for production of, 286-287
production of, 272-274, 283-285,
591-604, 749
specifications for, 750
storage of, 582
use in: combustion, 618-623, 662,
665
gasification, 631-632
pyrolysis, 628-629
Regulations:
for disposal, 28-29, 33
for inactive and abandoned fandfills,
33, 810

for transfer stations, 28-29
for transportation, 33
Residential dwellings:
collection service, types of, 194-196
onsite activities: handling, 160-164
processing, 181-190
storage, 165, 170181
(See also specific dwellings)
Residential wastes:
peaking factors for, 141
seasonal variation in generating rates, 56
sources of, 41
unit generation rates of, 138
Residues:
computation of quantities of, 299-300,
653
definition of, 652-654
from MSW combustion, characteristics of,
652-654
sources of, 652-655
Resource recovery (see Recovery of materials
and transformation products)
Reuse, 248-250
Rotary screen (see Trommel screen)
Routes, waste hauling:
scheduling of, 237
for transfer vehicles, 354357
for waste collection, 228-237
Routing, collection system, 228237
Runoff coefficients, 457
Rural solid waste management, 335

S

Safety hazards (see Public health and safety)
Sanitary landfill (see Landfill, sanitary)
Scales (see Weighing facilities)
Schedules:

for collection routes, 237

for implementation of plans, 884885

for plan review and update, 885
Screening:

applications of, 261, 287-288, 552,

696

definition of, 258

design criteria, 556558

equipment for, 258-260

selection of equipment for, 558

theory of, 554-556
Scrubbers:

dry, 292, 293, 296, 646, 648

wet, 646-647



Sea gulls in landfills, control of, 482
Seasonal variations:
in waste composition, 56, 141
in waste quantities, 141, 144
Secondary combustion chamber (see
Combustion)
Seepage from landfills, estimation of,
425-428
Separation of solid wastes (see Sorting
of waste materials)
Setout collection service, 195
Setout-setback collection service, 195
Settlement in landfills, 457459
Sewage sludge:
co-disposal with solid wastes, 709
disposal in landfills, 372
Shear shredder, 255-258, 545-548
(See also Size reduction, mechanical)
Shipping of bale paper overseas, 581
Shredding (see Size reduction, mechanical)
Site selection:
case study for landfill, 869871
for materials processing facilities, 289
for sanitary landfills, 377-381, 865-869
for transfer stations, 354-355
Size reduction, mechanical:
application of, 255-258
definition of, 254-255
mechanical equipment for, 545
design criteria for, 549-550
performance characteristics, 545-549
safety issues, 551
selection of equipment for, 551
Size separation, 552-558
(See also Screening)
Soil distribution coefficient, 429
Soils borings:
typical example of, 479
use in landfill design, 479
Solid waste chute, 167-169
Solid waste collection systems (see
Collection; Collection systems)
Solid waste management:
definition of, 7
evolution of, 3
functional elements, 10-15
historical development, 7-9
implementation of options, 847-871
(See also Integrated solid waste
management)
Solid waste management planning, 17,
873
definition of, 873
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definition of terms: alternatives, 881
functional element, 10
plans, 877
program, 877
system, 10
(See also specific entries)
preparation of comprehensive plans,
878-879
objectives and goals, 874
overlapping responsibilities, 881
regional management problems, 881

Solid waste materials, classification

of, 49

Solid wastes:

biodegradability of selected organic
components, 88
biological composition, 87-90
characterization and diversion studies,
149-152
chemical composition of, 76-87
energy content, 84
inert residue, 84
proximate analysis, 78
typical data on, 84-87
ultimate analysis, 80
combustion of (see Combustion)
commercial hazardous wastes, 105-110
definition of, 3
disposal (see Landfill, sanitary)
diversion of wastes from landfill:
composting, 844-845
data base for, 822-824
materials recovery, 834839
source reduction, 824828
source separation, 828-834
generation of wastes:
determination of, 126-134
expressions for unit rates, as collected,
140
expressions for unit rates, as generated,
138
factors affecting generation rates,
142-146
future challenges and opportunities, 20
measure of quantities, 126-134
statistical analysis of, 134
technological advances, effects of, 7
in a technological society, 5-7
typical data on, 137-146
handling and separation at the source:
at commercial and industrial facilities,
170
at residential dwellings, 160-169
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Solid wastes (continued)
household hazardous wastes, 103-105
definition of, 104
distribution of, 106
management of, 119
quantity of, 110, 147-149
significance in MSW, 110-113
transformation of, 113-119
monthly and seasonal variations, 56, 144
physical composition, 69-76
density, 70
individual components, 70
moisture content, 71
specific weight, 69
typical data on, 70, 74-75
processing at the source, 182-190
projections for the future, 13
quantities of: estimated per capita, 137
estimated total for U.S., 13
measures and methods, 126-134
shredding of, 254258, 545-551
sources of, 4041
agricultural, 41, 45
commercial, 4043
construction and demolition, 41, 44
industrial, 41, 4546
institutional, 41, 43
municipal, 41
municipal services, 41, 44
residential, 4043
treatment plants, 41, 44
(See also specific entries)
storage at the source: container locations,
180-181
public health and aesthetics, 181
types of containers, 171-180
transformations, 90-97
types of, 40
agricultural, 45
hazardous, 43, 99-120
industrial, 4647
municipal, 45
Solubility of landfill gases in water, 937-939

Sorting of waste materials:

manual: application of, 543-544
at the source, 159-170
belts, 265-268, 579-580
mechanical: air classification, 261-262
application of, 543-544
eddy current separation, 567-568
electrostatic separation, 567
flotation, 561
heavy media separation, 561-562

magnetic separation, 262-263, 565-569
screening, 258-260, 552-558
Source reduction:
case study of, 825-828
element of ISWM hierarchy, 16
impact on waste transformation, 317-320
opportunities for, 142-143
Source separation: 833-834
case study of, at commercial facilities,
176 )
at residential dwellings, 160-169
at the source of generation, 254, 828-834
Special wastes:
definition of, 42, 48
unit generation rates of, 138
Specific weight:
definition of, 69
of landfill gases, 383
of solid wastes: individual components,
70-71
wastes from various sources, 70
Specifications for materials (see individual
entries)
Stack, 647
Stack effluents, 650-652
Standard deviation, definition of, 922
Static pile composting, aerated, 307
(See also Composting, aerobic)
Stationary compactors:
application of, 205
description of, 205-208
Stationary container collection systems:
analysis of, 208-210
applications for, 208-210
definition of, 208
types of: with manually loaded vehicles,
204
with mechanically loaded vehicles,
204
Statistical analysis of data:
graphical presentation of data, 917-921
frequency distributions, 919
time series, 917
graphical analysis of field data, 927-929
probability paper, 927
probability paper, use of, 928
skewed distribution:
definition of, 923
geometric mean, 926
geometric standard deviation, 926
statistical measures, 921-926
coefficient of kurtosis, 923
coefficient of skewness, 923



coefficient of variation, 922
frequency distribution, 919
mean, 921
of measured waste quantities, 134
median, 921
mode, 921
standard deviation, 922
Steam:
production from solid wastes, 624625,
660-663
turbine, 657-658, 663
Steel cans, 739-741
(See also Ferrous metal)
Stoichiometric combustion, 294-295,
611-612
Stoner, 560-562
(See also Density separation)
Storage:
basins for: leachate, 442
stormwater runoff, 447, 450
bins for storage of RDF, 582
containers, for overseas shipping, 581-582
at MRFs, 269-270, 582
onsite, 170
commercial, 176, 181
medium- and high-rise apartments, 175
residential, 171-175, 180
Storage pits for MSW combustors, 291-293
Stormwater storage basins at landfills, 447,
450
Suction cup lysimeter, 460465
Supplementary fuel, 635
Surface water drainage facilities at landfills:
types of, 448, 449
use of, 447, 770, 773
Synthetic geomembrane:
characteristics of, 443
for control of gas movement in landfills,
431
for control of leachate in landfills, 431
use of, in landfill liners, 431434
Systems (see Solid waste management)

T

Temperature:
for anaerobic digestion, 681
for composting, 687
ranges for microorganisms, 676
Terms, glossary of, 905-912
Textiles, quantities in municipal wastes,
49, 138
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Thermal destruction of pathogenic
organisms, 691692
Thermal processing, 611613
Tilt-frame:
collection vehicle, 205-207
container, 205
Time series, definition of, 917
Tin cans (see Ferrous metal)
Tipping, controlled (see Landfill, sanitary)
Tires:
quantity disposed of in U.S., 758
recycling of, 758-760
specifications/regulations for, 760
Toxic chemical wastes (see Household
hazardous wastes)
Trace organic compounds:
in landfill gas, 383
physical properties of selected, 399,
944
Transfer station, convenience type at
landfills, 328, 335, 472
Transfer stations:
classification by size, 328
design considerations: capacity, 353
equipment, 353
sanitation, 354
location of, 354-357
factors to consider in siting, 355
method of analysis for, 355-357
types of, 328-343
combination, 329, 340
direct discharge, 328-336
storage load, 336-343
Transfer and transport:
containers for:
types of, 329
typical data on, 329-342
definition of, 14, 325
need for, 325-327
excessive haul distances, 325-326
remote disposal sites, 327
trailers for, 343-350
typical data on, 346
unloading methods, 344-350
Transformation of household hazardous
waste:
biological, 117-119
chemical, 116-117
physical, 113-116
Transformation of solid waste materials:
by biological means, 302-303, 677-684
by chemical means, 292-293, 710-712
by physical means, 627-628
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Transformation of solid waste materials
(continued)
products produced: from combustion, 293
from compost, 302, 696
from energy, 297-299
from methane, 699, 703
from methanol, 712
organic acids, 711
other, 711
Transport methods and means, 343-350
motor vehicles, 343
compactors, 349-350
trailers and semitrailers, 343-350
pneumatic, hydraulic, and others, 351
water, 351
Transport trailers:
typical data on, 343-350
unloading methods, 344350
Trash-trailers, 206-208
Traveling grate stoker, 292-293
Treatment plant wastes:
codisposal with MSW, 372, 709
sources of, 41
unit generation rates of, 138
Trench method of sanitary landfilling, 374
Trommel screen, 259-260, 552-553, 555-558
Tub grinder:
applications of, 283, 745, 753
description of, 258
Turbine:
gas, 416, 657-658, 663
steam, 657—-658, 663

u

Ultimate analysis:
definition of, 77
of MSW combustible components, 81
Underfire air, 293
Unit operations for separation and processing
of waste materials, 255-256, 543-544
densification, 262, 570
density separation, 261, 559
magnetic and electric field separation,
262, 565
size reduction, 255, 544
size separation, 258, 522
types of, table of, 256
Unit solid waste generation rates:
for MSW components, 138-140
for selected industrial and agricuitural
wastes, 140

Unloading area:
for MSW combustors, 291-293
for landfills, 468-470
for transfer stations, 329-341
Unloading operations at disposal site:
collection vehicle, 349
load checking for hazardous wastes,
488489
transfer trailer, 376
trash-trailer, 363
using tipping ramps, 349

v

Vacuum systems:
for waste collection, 169
for waste transport, 351-352
Vados zone:
definition of, 464
monitoring at landfills, 460-464
gases, 464
liquids, 460
Vapor pressure of water:
in SI units, 916
in U.S. customary units, 915
Vegetation, landfill, 778-790
design considerations for revegetation,
788
factors that limit growth, 778
high soil compaction, 781
high soil temperature, 781
low cation exchange capacity, 779
low nutrient status, 779
low oxygen supply, 779
low soil moisture, 781
low water-holding capacity, 781
poor soil structure, 781
root toxicity, 779
plant selection, 786
factors in the selection of woody plants,
787
native versus nonnative species, 786
use of grasses for revegetation, 787
Vehicles:
collection: for hauled container systems,
205-207
for stationary container systems, 209
typical data on, 206
(See also Collection vehicles)
transfer and transport:
trailers, 346
typical data on, 343-352



Venting of landfill gases, 402-406
objectives, 402
types of vents, 402404
Vertical seepage of leachate, estimation
of, 425428
Vibrating screens, 258-259
VOCs (see Volatile organic compounds)
Volatile organic compounds (VOCs):
physical properties of selected, 399,
944

in landfill gas, 383-384, 393

movement of, in landfills, 398

sources of, in landfills, 393
Volatile solids (VS):

application of, 88

definition of, 77-78, 88
Volume reduction:

by compaction, 570-575

definition of, 91

by mechanical size reduction, 92,

255-258, 544-551
by MSW combustion, 299-300
(See also specific entries)

w

Waste allocation problem:
definition of, 356
solution of, 355-357
Waste characterization and diversion
studies:
conduct of, 149-152
objectives of, 149
Waste chutes, 167-169
Waste collection systems (see Collection;
Collection systems)

Waste combustion gases (see Air emissions

from combustion)
Waste composition (see Solid wastes,
composition)
Waste disposal:
case studies in, 869
definition of, 14
early methods of, 8
management issues and concerns,
865
moderm methods of, 15
Waste disposal sites, abandoned/inactive:
impact of, 800-802
remediation, 810-816
hazardous waste Jandfill, 810
other designated waste landfill, 811
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site designation, 803-809
environmental testing, 803-806
legal classification, 806-809

site identification, 800

Waste diversion from landfill, 819-845
(See also Solid wastes, diversion of
wastes from landfills)
Waste generation:

total for United States, 137

unit per capita rate, 138

(See also Solid wastes, generation

of wastes)
Waste heat recovery, 624-625
Waste management at the source:

handling and separation, 159

storage, 170

processing, 181

Waste oil:

disposition of, 755

recycling of, 755-758

reprocessing, 756

re-refining, 756-757

specifications/regulations for,

757-758
Waste, specific weight of:
individual ‘components, 70-71
wastes from various sources, 71
Waste quantities:

methods of estimation of:
low-count analysis, 129
mass-balance analysis, 130-134
weight-volume analysis, 130

peaking factors for, 141

seasonal variation in, 56

statistical analysis of quantity

measurements, 134-137
totals for United States, 137
(See also Solid wastes)
Waste storage facilities, 581-582
Waste transformation (see Transformation
of household hazardous waste;
Transformation of solid waste
materials)
Wastes (see Solid wastes)
Wastewater treatment plant sludge, 41
Water balance analysis:
for estimating leachate production,
421424
for estimating surface percolation
and runoff, 523
preparation of, 424
Water, physical properties of, 915
Water transport, 351
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Weighing facilities:
at combustion facilities, 292
at landfills, 470
at MRFs, 269-270
at transfer stations, 333-334, 353
for wastes characterization, 58-59
Weight-volume analysis for waste
quantities, 130
Well vent for landfill, 403
Wet pulping, 190
Wet scrubber, 646674
Windrow composting, 306
(See also Composting, aerobic)
Wood:
quantities of, in municipal wastes,
49
recycling of, 60, 752-753
specifications for recycling, 754

Wood Grinders:
shear shredder, 258-259
tub grinder, 258, 282-283

Y

Yard wastes:
biodegradability of, 88
processing of, 281-283
sources of, 41, 49
specifications for recycling, 745-746
use as intermediate cover, 745
use for the production of: biomass fuel,
743-744
compost, 591-604, 747
mulch, 744, 747
Yeasts, 675





