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A
AASHTO, see American Association of State

Highway and Transportation Officials
System

ABA, see Architectural Barriers Act of 1968
ABANA (Artist Blacksmith’s Association of

North America), 968
Abbott, Stanley, 132
Abbreviations (construction documents), 15,

16, 18
Abiotic plant diseases, 676
Above-grade planters, 721
Abrasion:

and metal corrosion, 974
and stability of coatings, 1036

Abrasion-resistant coatings, 1041
ACC (Autoclaved Cellular Concrete) Block,

496–497
Accent plants, for xeriscaping, 667
Access control:

for crime prevention, 158
natural, 159
vehicular, 163–164

Accessibility, 266–293
assembly areas, 285–286
beaches and shores, 286–287
boating, 290–291
camping, 289–290
codes, laws, and regulations, 266–268
compliance, 269–271
curb ramps, 276–277
defined, 278
drinking fountains, 281–282
equestrian facilities, 292
fishing, 291–292
fixed benches, 281
in large city parks, 823
of outdoor setting, 278
parking, 257–258
passenger loading, 276–277
picnic sites, 282–284
protruding objects in paths, 273
ramps, 280
reach ranges, 272
routes, 274–275, 278–280
signage, 293
swimming pools, 287–289
trails, 280–281
vista points/overlooks, 284–285 
walking surfaces, 274–275
waterfront parks, 828

Accuracy of estimates, 49, 50
Acrylic latex roofing, 738
Active vehicle barriers, 165
ADA, see Americans with Disabilities Act
ADAAG, see Americans with Disabilities Act

Accessibility Guidelines
Addison Circle Park, Addison, Texas,

578–579
Adhesion, 646
Adhesives, for wood, 1001
Admixtures:

for concrete, 934–935, 945
for mortar and grout, 962

ADT (average daily traffic), 241
Aeration mats, for green roofs, 718
Aerial photographs, 187
Aerosol emitters, 408
Aesthetics:

in cemetery design, 770–772
in earthquake zones, 775
in ecological community restoration, 796,

797
in golf course design, 888–889
in lighting, 613, 615
in pavement design, 432–433
in site grading and earthwork, 315
in visual resource assessment, 131
in wood use, 1001

AF&PA (American Forest and Paper
Association), 1002

Aggregates:
for asphaltic concrete, 449, 916–917
for concrete, 923, 933–934, 943–944, 952
for mortar and grout, 962
for porous concrete, 448
in soils, 646

Agronomic soils testing, 673, 674
AHS (American Horticultural Society), 1019

AIC (American Institute for Conservation),
969

Air:
analyzing movement of, 187
in soils, 646

Air-entrained concrete, 935–936
Air-entraining admixtures (concrete), 934
Air filtration, trees for, 634
Air pollutants, 102–103

and interior plants, 1020
primary vs. secondary, 96
reducing, 127

Air quality:
on brownfield sites, 102–103
modifying, 96–99
in sustainable site design, 126–127

Albedo, 250
Alignment design, 131. See also Road align-

ment
Alignment geometry, 330
Alkali-aggregate reactivity (concrete), 929
Alleys, 209–211, 249
Alloys, metal, 974
Alluvial stream channels, 393, 394
Alphand, Jean-Charles Adolphe, 5
Alteration of soils, 901–902. See also

Modification of soils
Alternative plans, 186
Aluminum, 971

design considerations, 1043
energy consumption, 1043
life cycle, 1043
waste generation, 1043

Amending soil, see Modification of soils
Amenities, 601–628

lighting, 613–628
site furnishings, 601–612

American Architect and Building News, 5
American Association of Nurserymen (ANA),

672
American Association of State Highway and

Transportation Officials System
(AASHTO), 300, 304, 330

American Battlefield Protection Program, 758
American Forest and Paper Association

(AF&PA), 1002
American Horticultural Society (AHS), 1019
American Institute for Conservation (AIC),

969
American Landscape Architect (journal), 5, 8
American Landscape Architecture (P. H.

Elwood, Jr.), 6
American National Standards Institute (ANSI),

266, 672
American Nursery and Landscape Association

(ANLA), 1017
American Plants for American Gardens

(Edith A. Roberts and Elsa Rehmann), 8
American Society of Consulting Arborists, 41
American Society of Landscape Architects

(ASLA), 5, 6
Business Indicators Survey, 3
Declaration on the Environment, 119
Declaration on the Environment and

Sustainability, 1058
licensure legislation, 41
surface mine reclamation standards, 806

American Society of Mining and Reclamation
(ASMR), 806

American Sports Builders Association (ASBA),
1013

Americans with Disabilities Act (ADA), 266,
267. See also Accessibility

compliance, 269–271
design requirements, 267–268
elevator exceptions, 274
parking accessibility, 257–258
work site compliance with, 53

Americans with Disabilities Act Accessibility
Guidelines (ADAAG):

campus planning, 754
curb ramps and passenger loading, 276
ramp handrails, 473, 474
signage, 293
stairs, 464
stairway handrails, 465

American University, Cairo, Egypt, 756
ANA (American Association of Nurserymen),

672

Anchors:
for fasteners, 985
plant, 636–637

Andentungen der landschaftsgartnerei
(Hermann Ludwig Heinrich von
Pückler-Muskau), 6

André, Édouard, 5
Angle(s):

of internal friction, 307
metals, 989

Animal Kingdom, Orlando, Florida, 894
Animals:

habitats of, see Wildlife habitats
plant damage from, 676

Animation:
on computer models, 33–34
for fountains, 417, 418

ANLA (American Nursery and Landscape
Association), 1017

Annuals, maintenance of, 689
Anodic coatings, 977
ANSI, see American National Standards

Institute
Anthropic matter (in soils), 646
Anthropometrics, 67
Apically dominant trees, pruning, 680
Applied Ecological Services—Menominee

River Shops, 800
Arbors, 563–569
Arborists, 669–670, 672
Arcades, 206
ARCGIS, 38
Arches, timber bridges, 599
Architecte-paysagiste, 5
Architectural and Transportation Barriers

Compliance Board (ATBCB), 266, 276
Architectural Barriers Act (ABA) of 1968, 266,

269–271
Architectural fabric structures, 1026–1027
Arc welding, 972
Area sources (pollution), 96
Arid regions, turf for, 705
Aronson, Shlomo, 748
Arroyo Seco Parkway, 132
Arts and entertainment districts, 155
Arthropods, damage from, 676
Artificial aggregates, 916
Artificial grass, for play surfaces, 834
Artificial plants, 697
Artificial turf surfaces, 1013
Art in the Landscape, 748
Art in the Public Place program, 748
Artisanal use, neighborhood design for, 212
Artist Blacksmith’s Association of North

America (ABANA), 968
Art Out-of-Doors (Mrs. Schuyler van

Rensselaer), 5
ASBA (American Sports Builders Association),

1013
As-built documents, 54
As-designed documents, 54
ASLA, see American Society of Landscape

Architects
ASMR (American Society of Mining and

Reclamation), 806
Aspdin, Joseph, 923
Asphalt. See also Asphaltic concrete pave-

ment
built-up roofing, 729
curbs, 477–479
defined, 916
pavers, 435, 436
for play surfaces, 834
recycling, 922
as surface treatment, 919

Asphalt block pavers, 435, 436
Asphalt cement, 449, 916
Asphaltic concrete pavement, 449–454,

916–922
aggregates, 916–917
compaction, 918
cracks, 920
damage to, 920–922
design criteria, 449–450
design mixes, 917
disintegration of, 921
distortions in, 920–921
durability, 918
installation, 916, 917

load distribution, 917
maintenance, 919–920
mixtures and installation, 917–918
overlays, 919
patching, 920
recycling, 922
slippery surface on, 921
strength, 918
subgrade and base course, 918
surface treatments, 919
uses of, 918–919

Assembly areas, accessibility of, 285–286
Association for Preservation Technology

International, 140
Astroturf, 1012
ATBCB, see Architectural and Transportation

Barriers Compliance Board
Atmosphere, for interior plants, 1020
Atmospheric impact, in sustainable site

design, 126–127
Atmospheric stability, 96
Atria:

greenhouse effect in, 695
lighting for, 623–625

Attached squares, 199, 200
Atterberg limits, 300, 301
Autoclaved Cellular Concrete (ACC) Block,

496–497
Avalanche construction, 778–780
Avant Gardens, 748
Avenues, 207–209, 211
Average daily traffic (ADT), 241
Average end area method (cut and fill), 326

B
Backflow prevention, 355, 401–403
Backstops, 855–856
Backus, Samuel D., 6
Backus, William, 6
Backwater floods, 783
Bacterial diseases, 676
Badminton facilities, 855, 865
Baker Beach, San Francisco, California, 62
Balance:

in pavement design, 433
in public planting, 629
in residential landscapes, 630, 631

Balcony planters, 700
Ball and burlap stock, 635

mulching for, 679
quality standards for, 1018
standard open tree pits for, 907–908

Balsley Park, 826
Baltimore, Maryland, 195
Baltimore-Washington Parkway, 132
Bamboo, 1004
Bandstand, 565–567
Bank guarantee (against damage), 671
Bars, metal, 971
Bare root plants, 635, 907, 908
Bargeman, Julie, 748
Barriers:

Architectural Barriers Act of 1968, 266
for crime prevention, 158
fences and screens, 521–558
and fire protection, 214
in outdoor play areas, 840
in parking areas, 250
permanent features as, 175
root, 672, 717
sound, 816–820
temporary, 175
vehicular, 165–169
in zoos, 765

Bartholomew, Harlan, 132
Bases:

in public planting, 629
in residential landscapes, 630, 631
for wood, 1000

Baseball facilities, 842–843, 853, 855, 1015
Base lodges (skiing), 878
Basketball facilities, 855–856, 864
Bathrooms, accessibility of, 274
Battlefields, 758–759
Beaches, accessibility of, 286–287
Beachfront parks, 832
Beams:

timber bridges, 596, 598
wood decks, 586–588, 591, 592

INDEX
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Bear Grass Creek Preserve, St. Matthews,
Kentucky, 570–572

Bearing capacity, of structural soils, 649
Beautifying Country Homes (Jacob

Weidenmann), 5
Beck, Larry, 894
Bedrock, 901
Behavior mapping, 57–58
Behavior traces, 57
Benches, 601–602

built-in, 455
fixed, for accessibility, 281
for swimming pools, 288
for wood decks, 589

Berkshire Community College, Pittsfield,
Massachusetts, 756

Berms:
creating, 316, 647
soils for, 910
for sound control, 816

Bermudagrass, 690
Best practices, 46
Bicycles:

campus paths for, 754
circulation, 244, 259–261
drainage grates and, 348

Bicycle level of service (BLOS), 260
Bid bonds, 51
Bidding, 51

assistance during, 52–53
for golf courses, 884

Bimetallic corrosion, 973
Bioclimatic zones, 766–767
Biofilter strips, 384
Biological stream restoration, 395
Bioregional systems, 120
Bioretention facilities, 366, 385
Black oxide coating (metals), 978
Bleachers, 880–881
Bleeding (concrete), 924
Blended hydraulic cements, 931
Blinding (soil drainage), 303
Blindspots, 159
Block neighborhood design, 212
Block types, in site planning, 198
BLOS (bicycle level of service), 260
Blue Ridge Parkway, 132
Blumenthal Center for the Performing Arts,

North Carolina, 156
Blunt-cut pruning, 680, 681
Boating, accessibility of, 290–291
Boat slips, accessible, 291
Bocce facilities, 851, 1015
Boeddeker Park, 63
Bois de Boulogne, 5
Bollard light fixtures, 616
Bollards, 603–604, 610

as barriers, 171, 172
and fire protection, 214
for vehicle restriction, 168

Bolts, 983, 985
Bonds (against damage), 671
Bonsai, 689
Boulder placement, 605
Boulevards, 207–209, 211
Bowing (wood), 998
Bracing:

palm trees and related species, 685
wood decks, 588–589, 594
woody trees, 682–683

Branches (planting details), 637
Brass, 970–971
Brassica juncea, 803–804
Briarcliff-Peekskill Parkway, 132
Brick, 954–958

bond patterns, 497, 498, 954, 956, 958
columns, 955, 957
curbs, 477, 481–483
design considerations, 1042
energy consumption, 1042
joints, 958
life cycles for, 1042
pavers, 434–437, 442, 443
piers, 955, 957
sizes of, 956, 957
textures of, 957, 958
walls, 497, 519, 954–957
waste generation, 1042

Bridges:
as landscape features, 456
timber, 595–600

Brittle soils, 300
Broadleaf evergreens, root ball sizes for, 1019
Broken windows concept, 158

Bronx River Parkway, 132
Bronze, 970–971
Brooming concrete, 939
Brownfields:

environmental hazards, 102–103
evaluation, 100–101
remediation and development, 799–801

Brundtland Report (1987), 119
Bubbler irrigation, 401, 675
Buffers, 200, 201

in ecological community restoration, 796
and sensitivity of wetlands, 351
in stormwater management, 365

Buffer zone, 791
Buildings:

on brownfield sites, 102
conservation of energy in, 125
designing security into, 176–177
entrances to, 184
in exterior space, 222
footprint of, 365
GSA Security Standards for, 181
height of, 204, 212
maximum building height, 184
scale of, 629
in site analysis, 188
in transit-oriented development, 229, 232,

233
types of, see Building types
in zoos, 761–762

Building codes, 183
accessibility, 266, 267
backflow prevention, 355
deck railing heights, 589
elevator exceptions, 274
fences, 521
and use of wood, 1002
vehicular route exceptions, 274

Building “green” movement, 713
Building products, water pollution and, 124
Building types:

in residential planning, 216
in site analysis, 187–188
in site planning, 202–203
for transit-oriented development, 232, 233

Building yard security zone, 169
Built-in benches, 455, 589
Built-in planters, 696–699
Built-up planters, 699
Built-up roofing (BUR) system, 716, 729–731
Bulletins, 54
Bullfloating, 446, 938
Bunch-type grasses, 705
Bunker pots, 175
Bunkers, golf course, 889, 890
BUR, see Built-up roofing system
Buried soil, 647
Business administration practices/procedures,

45–47
Business Indicators Survey (ASLA), 3
Butzer Design Partnership, 747

C
Cable, Ted, 894
Cabling:

metal, 972
palm trees and related species, 685
woody trees, 682–683

Cacti, maintenance of, 686–687
CAD, see Computer-aided design
California Bearing Ratio (CBR), 306
California Environmental Quality Act (CEQA),

39
California Stormwater Quality Association,

776–777
Caliper development, 681
Calthorpe, Peter, 228
Camping, accessibility of, 289–290
Campus planning and development, 754–757
Canadian Standards Association (CSA), 1002
Canopies, 388, 574–576, 583–584
Cantilever retaining walls, 506
Carbonation of concrete, 929
Carbon steel, 969–970
Carson, Rachel, 9
Carswell Air Force Base, Ft. Worth, Texas,

802–803
Castings, metal, 971
Cast-in-place concrete, 442, 945
Cast iron, 969
Catch basins, 350
Cavity walls, freestanding, 496
CBR (California Bearing Ratio), 306
CDD (cooling degree-days), 92

Cements, 923
asphalt, 449, 916
blended hydraulic, 931
cutback asphalt, 916
emulsified asphalt, 916
hydraulic, 930–932
hydraulic slag, 931
plastic, 931–932
portland, 930–931. See also Portland

cements
slag, 933
white portland, 931
for wood alternatives, 1004

Cementitious coatings, 1041
Cemetery design and preservation, 770–773
Centralized irrigation control, 416
Central Park, New York City, 821
Central U.S., xeriscape plants for, 667
CEQ (Council on Environmental Quality),

131
CEQA (California Environmental Quality Act), 39
Céris, A. de, 5
Certifications, professional, 41
Certified arborists, 669–670, 672
Certified lumber, 1002
Certified materials, 125
Chain-link fences, 526–535
Change orders, 54
Channels:

alluvial streams, 393, 394
for erosion/sediment control, 791
metals, 989
surface drainage systems, 347–348
watercourses, 460–462

Channel stabilization, 791
Check dams, 375, 791
Chelsea Waterside Park, 825
Chemetoff, Alexandre, 748
Chemicals, applied, 124
Chemical admixtures (concrete), 935
Chemical analysis (soils), 651
Chemical herbicides, 677
Chemical solutions/fumes, stability of coatings

and, 1036
Chengdu Panda Breeding Center, Chengdu,

China, 894
Child, Stephen, 5, 7, 8
Church, Thomas, 9, 748
Circulation, 235–265

bicycle, 259–261
historic landscapes, 141, 151
large city parks, 822
and lighting, 623
in outdoor settings, 278. See also

Accessibility
parking, 250–258
pedestrian, 250
play areas, 829
protruding objects in paths, 273
public gardens, 839
recreational trails, 262–265
shared-use paths, 262–265
truck and trailer sizes, 238
truck docks, 239
and vehicle dimensions, 235–238
vehicular, 240–249

Cisterns, 342–343, 390
Cities. See also Urban areas

expansion of, 195
form of, in site analysis, 188
garden, 195
large parks in, 821–823
linear, 195, 196
small parks in, 824–826

Citizen involvement, 31–32
Citizens’ associations, 212
City Beautiful movement, 8
City Park, New Orleans, 821
Civic plazas, 200
Civil rights laws (accessibility), 266, 267
Civil War battlefields, 758
Clarifications, 54
Clarke, Gilmore D., 132
Clay, in brick making, 954
Clay brick pavers, 434
Clay soils, 300, 673
Clean Air Act, 40
Cleaning tables (fishing), 292
Cleanup (construction site), 299
Clean Water Act (CWA), 40, 104, 105, 458
Clearances, for accessibility, 278
Clear coatings, 1035, 1037

for concrete, 941
for metals, 977, 978

Cleaveland, Henry W., 6
Cleveland, H. W. S., 5
Cleveland, Horace, 6
Climate(s):

in environmental site analysis, 190
microclimates, 94–95
and recreational surface selection, 1012
regional, 91–93
wind, 87–90

Clock-time, sun-time vs., 81, 82
Clogging (soil drainage), 303
Closes, 199, 200
Closeout phase, 54–55
Clothing, work site, 52
Clubhouses, golf course, 888–889
Cluster development, 365
CMUs (concrete masonry units), 959–960
Coal mining, 808
Coal tar, in built-up roofing, 729
Coarse-grained soil, 300
Coastal floods, 783
Coatings, 1035–1041

anodic, 977
clear, 1035, 1037
for concrete, 949
design considerations for, 1035
for historic metalwork, 969
for metals, 974, 976–978
opaque, 1035, 1037–1038
pigments in, 1035
properties of, 1037–1038
safety and health issues with, 1036
selection of, 1036
semitransparent, 1035, 1037
special coating systems, 1034
stability of, 1035–1036
stain, 1035, 1037
as substrate, 1038
substrate conditions, 1038–1042
for wood, 1004–1005
for wood fasteners, 1001

Cobblestone pavers, 437
Coefficient of linear extensibility (COLE), 305
Cohesion, 646
Cold-dip galvanizing, 977
Cold weather concreting, 928
COLE (coefficient of linear extensibility), 305
Collector roads, 331
Colnik, Cyril, 968
Colonial Parkway, 132
Colonnades, 563, 577–578
Color:

for asphaltic concrete, 451
for concrete, 448, 941, 944
of light, 614
for mortar and grout, 962
in pavement design, 433

Colorado Constructed Treatment Wetlands
Inventory, 815

Columns:
brick, 955, 957
freestanding, 456, 457

Commemorative memorials, 746–747
Commercial areas:

parking arrangements for, 251
site development for, 183–184
streets in, 207, 208

Commercial green roofs, 911–913
Common bond pattern (brick), 497, 498
Common names of plants, 1017
Communication(s):

accessibility of, 278
by fountains, 418

Communities:
restoration of, 792–798
wildlife, 749

Community education, 31–32
Community facilities, in exterior space, 222
Community involvement:

in town planning process, 185
in visual resource assessment, 131

Community sustainability indicator projects,
80

Compacting refuse management systems, 895
Compaction:

of asphaltic concrete, 918
of soil, see Soil compaction

Compatibility, in highway planning, 135–136
Competition swimming and diving pools,

874–875
Competition swimming pools, 872
Complexity of project, 10
Compliance, accessibility, 269–271
Compost, 648, 905
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Comprehensive plans, 31
Computer-aided design (CAD), 3, 33, 35–36,

190
Computer modeling, 33–36

hydrology, 371
for stormwater conveyance, 378
for stormwater quality control, 386

Concepts, development of, 31
Concrete, 923–953

abrasion resistance, 926–927
admixtures, 934–935, 945
aggregates, 923, 933–934, 952
air-entrained, 935–936
blended hydraulic cements, 931
cast-in-place, 945
coatings for, 1041
cold weather concreting, 928
consolidating, 937–939
crack control, 927
cracks in, 949–950
curbs, 476–479
curing, 924–925
density of, 926
for drinking water applications, 932
durability, 929–930
environmental and health considerations,

951–953
fibers in, 935
flowing, 934
fly ash in, 932, 933
formwork, 445, 938, 946, 952–953
formwork hardware, 946
freshly mixed, 923–924
hardened, 923–927
hot weather concreting, 927–928
hydraulic cements, 931
hydraulic slag cements, 931
joints in, 928, 940–941
paste, 923, 924
permeability and watertightness of, 926
placing and finishing, 936–937
plastic cements, 931–932
for play surfaces, 834, 836
portland cements, 930–931
poured-in-place walls, 496
protective and decorative coatings, 949
ramps, 475, 476
reinforced, 445–447, 947–948
repairing, 949, 950
sealing, 925
selecting and specifying, 932
slag cement, 933
special mixtures of, 928
steps, 487
strength of, 926
as substrate, 1040, 1042
supplementary materials in, 932, 933
surface finishes for, 941–944
volume stability for, 927
white portland cement, 931

Concrete connectors (for wood), 1000
Concrete masonry units (CMUs), 959–960
Concrete masonry walls, 496–497
Concrete pavement, 445–448
Concrete unit pavers, 437–441
Concrete walls, 515–516
Coniferous evergreens, root ball sizes for,

1018
Connecting pin wall systems, 510
Connections to building walls (wood decks),

593
Conservation:

energy, 125–126
resource, 117–118
salvaged materials, 125, 1003–1004
water, 85, 123–124, 361, 666–667, 886, 890
wildlife, 751–752, 760

Consistency of design, 10
Consolidating concrete, 924, 937–939
Constructed wetlands, 351–354, 811–815
Construction, 297

cut and fill calculations, 326–329
damage to existing trees during, 669–672
excavation support systems, 312–313
pile foundations, 314
protecting existing features during, 120–121
road alignment, 330–341
and soil mechanics, 300–311
use of power equipment for, 126

Construction administration, see Construction
observation

Construction documentation, 10–29
as-built documents, 54
as-designed documents, 54

construction administration vs., 10
dimensioning, 26–27
drawing layout, 12–18
landscape surveys, 28–29
lighting in, 613
retention of, 46–47
symbols, 19–25

Construction joints (concrete), 448, 940–941
Construction observation (administration), 10,

52–56
Construction process, 297–299, 323, 325
Container plants, 635–636, 913–914, 1019
Context:

in earthquake zones, 775
for fences, 521
for small urban parks, 824
and use of wood, 1001–1002

Context-sensitive design (CSD), 132, 330
Context-sensitive solutions (CSS), 225–227,

330
Contextual analysis (urban areas), 187–188
Contingency planning, 50
Continuity equation, 399, 412
Contours:

at curbs, 320
in site grading and earthwork, 316–319

Contour method (cut and fill), 327–328
Contract agreement, 52
Contract documents, lighting in, 613
Contraction joints (concrete), 940
Contractor-proposed changes, 54
Contractual obligations, 45
Controls, lighting, 620

for public spaces, 623
for residential spaces, 622

Control joints:
concrete, 447–448
freestanding walls, 500

Controlled irrigation (graywater), 362
Control structures (avalanches), 779–780
Conveyance of stormwater, 374–378
Cooling degree-days (CDD), 92
Cooling systems:

effect on plants, 693
for greenhouses, 1032

Coping, wall, 955
Copper, 970
Cornell University, 649
Corner, James, 9
Corner radii (roadways), 246
Cornice avalanches, 778
Corridors, 194, 749
Corrosion:

bimetallic, 973
concrete as protection against, 929
and masonry construction, 964
of metals, 973–976

Corrosion inhibitors (concrete), 935
Costs Structure Diagram, 49
Cost estimating, 49–50
Council on Environmental Quality (CEQ),

131
Counterfort retaining walls, 506–507
Courts, sports, 853–854. See also specific

sports
drainage for, 324
surfaces for, 1013–1016

Courtyards, 125–126
Courtyard buildings, 202
Covered (paved) areas, soils for, 908–910
Covered curtain drain plan, 302
CPTED, see Crime prevention through envi-

ronmental design
Craul, Phillip, 646
Creosote, 1009, 1011
Crime prevention through environmental

design (CPTED), 158–174, 177
basis of, 158
broken windows concept in, 158
for commercial property, 160
Defensible Space theory, 158
design concepts in, 159–160
lighting for, 164, 165
methods for, 158–159
for private property, 160
project design, 170
for recreational trails, 264
for residential property, 161
security zones in, 169, 170
streetscape elements in, 162, 169–173
for subdivisions, 161
vehicular access restriction in, 163–164
vehicular barrier design in, 165–169

Critical root zone (CRZ), 669

Crooking (wood), 998
Croquet facilities, 866, 1016
Cross County Parkways, 132
Crusher-run aggregate, 916–917
CRZ (critical root zone), 669
CSA (Canadian Standards Association), 1002
CSD, see Context-sensitive design
Cultural analysis, 120
Cultural compounds, 155
Cultural districts, 155–157
Cultural factors, 140–157

in cultural districts, 155–157
in historic landscapes, 140–154

Cultural parks, 821
Cultural production districts, 155
Cultural resonance, in zoo design, 760, 762
Cultural resources, 117
Cultural Resources GIS facility, 758
Culverts, for stormwater conveyance, 376
Cupping (wood), 998
Curbs, 476–484

asphaltic concrete for, 919
brick, 477, 481–483
concrete, 476–479
contours at, 320
details, 492–494
function of, 320
granite, 477, 479–481
hardening of, 176
stone, 477, 481
in vehicular circulation planning, 245
wood curbing, 483

Curb appeal, in residential landscapes, 631
Curb lane security zone, 169
Curb ramps, 276–277, 474–475
Curing concrete, 448, 924–925, 939
Curtain drain plan, 302
Curves, roadway, 334–340

crest curve layout, 339
grades for, 336, 338
lane width on, 336
minimum radius for, 334–337
sag curve layout, 340
sight distance on, 334–336
superelevation, 334–336
vertical, 338–340
vertical alignment on, 336

Curvilinear networks, 197
Cut:

around/near existing trees, 671, 910–911
calculations for, 326–329

Cutback asphalt cement, 916
Cut banks, 315
Cut stone pavers, 436, 438
CWA, see Clean Water Act
Cylinder test (concrete), 447

D
Dallas Arts District, 156
Damage to plants:

from disease, 676
from insects and vertebrate pests, 675–676
from mycorrhizal fungi, 674
physical/mechanical, 676–677

Dana Hall School, Wellesley, Massachusetts,
757

Darbying (concrete), 938
Databases, GIS, 38
Date palms, staking, 639
Daybreak, Utah, 229, 232
Daylighting, 393
Daylight savings time, 81
Dead-heading, 689
Deadmen, 509
The Death and Life of Great American Cities

(Jane Jacobs), 158
Decay-resistant wood, 1009
Deciduous trees, pruning, 681
Decision sight distance, 333, 334
Decks, 455

in earthquake zones, 775
for landscapes over structure, 715
wood, see Wood decks

Decking:
for timber bridges, 596–598
for wood decks, 588–589

Declaration on the Environment (ASLA), 119
Declaration on the Environment and

Sustainability (ASLA), 1058
Decorative coatings, for concrete, 949
Decorative light fixtures, 616
Decorative planters, 694, 696, 697
Decorative pools, 429–431
Deer problems, 676

Defense structures (avalanches), 780
Defensible space, 67
Defensible Space theory, 158, 176
Degree days, regional, 91
Deicers (concrete), 936
Demolition, site, 298
Density:

perceived, 79–80
residential, 216, 218
of soil, 647

Denver Scientific and Cultural Facilities
District, 156

Department of Transportation Act of 1968,
131

Designed rooftops, 911–913. See also Green
roofs

Design guidelines, 183
Designing Sidewalks and Trails for Access

(U.S. DOT), 264
Design review regulations, 42
Design speed (highways), 331
Design with Nature (Ian McHarg), 9, 37
Desvigne, Michel, 748
Detached squares, 199, 200
Detail drawings, symbols for, 25
Detail sheets, 15, 613
Detention, in stormwater management, 366,

379
Development covenants and restrictions, 42
Diagnostic postoccupancy evaluation, 57
Diagonal networks, 197
Diamond-style cut pruning, 684
Digital mapping, 37
Digital modeling, 33–36
Dimensions:

for accessibility, 278
for competition swimming and diving

pools, 874
for competition swimming pools, 872–873
of human body, 67–75
for parking spaces, 255
for ramp clear width, 472
for stairway access, 456
of vehicles, 235–238

Dimensioning, 26–27
Directives, 54
Dirt:

as play surface, 834
and stability of coatings, 1036

Discharge lamps, 614
Discontinuous networks, 197
Disease, see Plant diseases
Disposal:

of materials, 1047
of solid waste, 898

Distance relationships, 67
Districts:

cultural, 155–157
downtown, 155
physiographic, in highway planning,

133–134
urban, 194

Disturbance, ecological, 792
Disturbed soils, 646–653
Ditches, 321

function of, 320
in grading plan, 322–323

Diving boards, 871
Diving pools:

competition, 874–875
platforms/ladders/bulkheads/end wall tar-

gets, 876
public, 870–871

Docks, 456, 457
Documentation. See also Construction docu-

mentation
of historic battlefields, 758
of historic cemeteries, 772
of historic landscapes, 140
planning, 185
in visual resource assessment, 131

Domestic water supply systems, 342–343
Dominant forms, in residential landscapes,

630
Dooryards, 206
Double-curved solids, 1049
Dovetail joints (wood), 1007
Downhill winter sports, 882–883
Downing, Andrew Jackson, 6–7
Downtown Austin Alliance, 155
Downtown districts, 155
Drainage:

for golf courses, 886
for green roofs, 641, 718, 719, 912–913
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for modular gravity wall systems, 510
natural patterns of, 123
for parking areas, 250
for plaza membrane waterproofing sys-

tems, 723–724
for recreational trails, 265
and retaining walls, 508
for soil, 301–304
for sports fields and courts, 324
in stormwater pipe system design, 399–400
strategies for, 123–124
subsurface systems for, 301–303, 344–345
surface systems for, 301, 346–350
for tree protection zones, 670–672
for turf, 709
underdrainage, 303, 304

Drainage easement, 184
Drainage inlets, for stormwater quality con-

trol, 385
Drainage layer (soil), 904
Drainage trenches, 301, 302
Drawings:

with CAD, 35–36
computer-modeled, 34
coordination guidelines for, 10
field sketches, 54
layout, 12–18
naming/numbering, 12
planting details, 635–640
record, 11
shop, 11
symbols for, 19–25
typical order of, 12

Drawing checklist, 12, 13
Drawing methods, 1049–1054
Dressage, 877
Drinking fountains:

accessible, 281–282, 608
Letchworth State Park, New York, 147–148

Drinking water applications, concrete in, 932
Drip irrigation, 401, 408–410, 675, 702
Drives, 209
Driver characteristics, road alignment and,

331
Drive/walkover lights, 611
Driveways:

reducing negative impacts of, 121
vehicular circulation, 246, 247

Drop-crotch pruning, 680, 688
Dry prairie native species, 662
Dry soil conditions, 646
Dry-temperate regions, turf for, 705
Duany, Andres, 228
Dust, stability of coatings and, 1036
Dutch bond pattern (brick), 954
Dynamic hydraulics, 410–412

E
Earth pressure, 307–309
Earthquake areas, construction in, 774–775
Earthwork, 315–325

and construction process, 323, 325
for energy conservation, 125
minimizing, 122

Easements:
drainage, 184
infrastructure, 244

Eckbo, Garrett, 6, 8, 9, 748
Eco-cemeteries, 771
Ecological community restoration, 792–798

degrees of restoration, 792
design components for, 792–796
goals of, 792
sequence for, 796–798

Ecological design, 119
Ecological engineering, 792
Ecological state of wetlands, 351
“Ecology of the Roadside” (Frank A. Waugh),

8
Eco-roofs, 126–127, 641, 713. See also Green

roofs
Ecotones, 792, 794
Edgar and Lutie Perry Estate site map,

142–143
Edges, asphaltic concrete for, 919
Edge joints (wood), 1006
Edging:

concrete, 938
turf, 691

Educational nature trails, 281
Effluent water, for irrigation systems, 403
Elastomeric coatings, 1041
Electrical generation and transmission, 1045

Electropolishing, 978
Elevations, symbols for, 24
Elevator buildings, density of, 218
Elevator exceptions, 274
Ellipse construction, 1053
Elongated blocks, 198
Eltio, Charles, 132
Elwood, P. H., Jr., 6
Embodied energy, 126, 1044
Emergency access:

in residential planning, 216, 217
in vehicular circulation planning, 242, 244

Emitters (irrigation), 408–409
Emulsified asphalt cement, 916
Enabling gardens, 743–745
Enclosures, in outdoor play areas, 840
An Encyclopædia of Gardening (John

Claudius Loudon), 5, 7
Endangered species, 750
Endangered Species Act (ESA), 40
End joints (wood), 1006
Energy conservation, 125–126
Engineered lumber, 1003
English bond pattern (brick), 497, 498, 954
Entitlements, 41–42
Entrances:

to outdoor play areas, 839
to parking lots, 253–254
and slope of ramps, 287

Environment:
fitting trails to, 264
for interior plants, 1020
for metals, 973

Environmental considerations:
with concrete, 951–953
for golf courses, 886
for outdoor light fixtures, 616
for preservative-treated wood, 1010
for road alignment, 331
in road design, 225
in site planning, 183
in vehicle circulation planning, 244

Environmental Design for Reclaiming
Surface Mines (Burley), 806

Environmental effects of trees, 634
Environmental factors, 81–139

air quality, 96–99
brownfields evaluation, 100–101
hazards, 102–103
microclimates, 94–95
regional climate, 91–93
resource inventory and conservation,

117–118
solar radiation, 81–86
sustainable site design, 119–129
visual resource assessment, 130–138
wetlands evaluation, 104–116
wind, 87–90

Environmental hazards, 102–103
Environmental impact statements, 131–132
Environmental Protection Agency (EPA), 96,

105, 458, 783, 802
Environmental review process, 39–40
Environmental security design, see Crime pre-

vention through environmental design
Environmental site analysis, 187–190
Environment Canada, 96
Environment-related regulations, 42
E&O (errors and omissions), 56
EPA, see Environmental Protection Agency
EPs, 717–718
EPDM (ethylene propylene diene monomer)

single-ply roofing, 734
Equestrian facilities, 292, 877
Equipment, work site, 52
Ergonomics, 67
Erodible slopes, in stormwater management,

365
Erosion control, see Soil erosion control
Errors and omissions (E&O), 56
ERT (exterior routes of travel), 278–280
ESA (Endangered Species Act), 40
Espaliers, 688
ESRI, 38
Estuarine wetlands, 458
Ethylene propylene diene monomer (EPDM)

single-ply roofing, 734
Evapotranspiration, 92, 93

in irrigation systems, 359, 675
potential, 416

Evergreens, root ball sizes for, 1018–1019
Excavation support systems, 312–313
Exhibits, zoo, 762–764, 766, 767

Existing structures:
in historic landscapes, 141, 151
reusing, 124

Exits (parking lots), 253–254
Expansion joints:

in concrete, 447
in freestanding walls, 500–501

Expansive soils, 306
“The Experience Economy” (Pine and

Gilmore), 894
Expressways, speed on, 331
Extended detention wetlands, 351, 353, 354
Extensive green roof systems, 641, 713
Exterior routes of travel (ERT), 278–280
Exterior space design, 222

F
Fabric structures, 1026–1027
Facades, 212
Fair Housing Amendments Act (FHAA), 266,

267
compliance, 269–271
design requirements, 267–268

Fairmont Park, Philadelphia, 821
Fairways, golf courses, 884, 888
Farrand, Beatrix, 5
Fasteners, 982–984

anchors for, 985
bolts, 983, 985
mechanical, 972–973
for metals, 972–973, 982–984
nails, 982
for preservative-treated wood, 1010
rivets, 984
screws, 983–985
shields for, 985
for wood, coatings for, 1001
for wood decks, 594

Federal Emergency Management Agency
(FEMA), 777, 783

Federal Highway Administration (FHWA),
130–132, 330, 816

Federal planning criteria, 185
FEMA, see Federal Emergency Management

Agency
Fences and screens, 455, 521–558

chain-link, 526–535
design factors, 521
fence with pipe handrail for ramps/steps,

488–492
at golf course water features, 890
legal and building code requirements, 521
louver, 556–558
metal, 526–556
ornamental metal, 536–556
outdoor play areas, 840
steel-wire cable, 536
steel-wire mesh, 535
for tree protection zones, 670
for vehicle restriction, 168
wood, 521–526

Ferns, maintenance of, 689
Fertilizers, 677

high-nitrogen, 674
for interior plants, 1020
for tree protection zones, 670

Fescue grasses, 690
A Few Hints on Landscape Gardening in the

West (H. W. S. Cleveland), 5
FHAA (Fair Housing Amendments Act), 266
FHWA, see Federal Highway Administration
Fiber cement siding, 1004
Fiber optics, 618
Fields, sports, 853–854. See also specific sports
Field capacity (soils), 646
Field hockey facilities, 851
Field notes, 54
Field sketches, 54
Fieldstone, 438
Filament lamps, 613–614
Fill:

around/near existing trees, 671, 910–911
calculations for, 326–329

Fillet welds, 980, 981
Filters:

for fountains, 419
for graywater systems, 362
for residential swimming pools, 868

Filter fabrics, for green roofs, 718, 719
Final design plans, 186
Fine-grained soil, 300
Finnish Chancery Walkway Canopy,

Washington, DC, 583–584

Fire hydrants, 214, 215
Fire lanes, 251
Fireplaces, accessible, 283
Fire protection, site planning for, 214–215
Fire-resistant paints, 1041
Fishing, accessibility of, 291–292
Fixed benches, 281
Flagpoles and flags, 605, 609
Flagstone paving, 443
Flare welds, 981
Flash floods, 783
Flatwork, 299
Flemish bond pattern (brick), 497, 498, 954
Flexible pavements, 432, 449
Floating (concrete), 938
Floating fountains, 418, 420
Flood damage control, 783–785
Flood insurance rate zones, 784–785
Floodplains, 783

in stormwater management, 365
in stream restoration, 394

Floodways, 783–784
Floodway fringes, 784
Flowing concrete, 934
Flow splitters, 367, 381, 382
Fluid-applied membranes, 716
Fluorescent lamps, 614
Flush cut pruning, 680, 681
Fluvial geomorphology, 393–394
Flux welding, 972
Fly ash, 932, 933, 951–952
“Fly-through” (computer modeling), 34
Focal point, in residential landscapes, 630,

631
Football facilities, 844–846
Footings:

freestanding wood structure, 560
hardening of, 176
stairways, 467
wood decks, 586, 592, 594
wood fences, 522–523

Forbs, native species, 662, 663
Forecourts, 206
Forest fire control, 781–782
Forest preservation, 668
Forms and formwork, 938

concrete, 925
environmental issues with, 952–953
hardware for, 946
for pavement, 445
in pavement design, 433

Formal native species, 663
Foundations:

in construction process, 298
for freestanding wood structures, 559, 560
for modular gravity wall systems, 510
pile, 314
for retaining walls, 507
for sidewalks, 307
for wood decks, 585–586

Fountains, 417–431. See also Drinking foun-
tains

basic design, 417–419
communication by, 418
examples of, 421–428
floating, 418, 420
interactive, 418
lighting for, 628
nozzles for, 418–420, 430
overall design considerations, 429
Texas State Capital Restoration Project, 149
water effects system for, 430
water form for, 429–430
water quality for, 418, 419

Framing:
for freestanding wood structure, 559–561
for greenhouses, 1032
for wood decks, 585

Freestanding columns, 456, 457
Freestanding walls, 495–505

cavity walls, 496
details, 513–515, 517, 519
foundations, 499
investigating stability of, 503–505
joints and reinforcement, 500–502
materials for, 496–499
mechanics of, 502–503
moisture protection, 502
solid, 495
veneer walls, 496

Freestanding wood structures, 559–562
Free water surface wetlands (FWS), 813, 814
Freight and shipping, for nursery stock, 1020
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French, W. M. R., 7
French drains, 387
Fresh Kills Landfill, Staten Island, New York,

799
Freshly mixed (plastic) concrete, 923–924
Friable soils, 300
Friction factor method (pipe sizing), 412
Frond trimming (palms), 685
Frontage line, 204, 212
Frontage types, in site planning, 206
Front lawns, 206
Fuel combustion engines, 1045
Functional design (pavement), 432
Funding (cultural districts), 156
Fungi:

diseases caused by, 676
mycorrhizal, 674
oak root, 679

Fungicides, 677
Furnishings, site, see Site furnishings
FWS, see Free water surface wetlands

G
Gabion walls, 309
Galvanic action, 974–976
Galvanizing metals, 976–978
Game tables, 602–603, 838
Gangways, accessible, 290–291
Gardens:

enabling, 743–745
fountains for, 431
in outdoor play areas, 839
pavements in, 435
restorative, 741–743
soils for, 905–906
therapeutic, 741–745

Garden and Forest, 5
Garden apartments, density of, 218
Garden bond pattern (brick), 497, 498
Garden cities, 195
Gartengestaltung der Neuzeit (Willy Lange), 8
Gaseous pollutants, 96
Gas welding, 972
Gates, 455

chain-link fences, 527, 532–535
louver fences, 558
steel-bar fences, 554–555
wood, 521–522, 524, 526

Gathering places, in outdoor play areas, 838,
839

Gazebos, 456, 559–562
GDD (growing degree-days), 92
Geddes, Patrick, 5
Gehry, Frank, 979
General plans, 31
Geoblock, 717
Geofoam, 717
Geographic information systems (GIS), 33,

37–38, 758
Geology, in environmental site analysis, 190
Geometry, 1049–1054
Georeferencing, 38
George Washington Memorial Parkway, 132
Geotechnical analysis, 183–184
Geotechnical soil classification, 300
Geotextile fabric, 307

filter fabrics, 179, 718
for green roofs, 641

Geotextile retaining walls, 309
Geuze, Adriaan, 748
GGBR (ground granulated blast-furnace)

slag, 952
GIS, see Geographic information systems
Glare:

with metals, 978
trees for reducing, 634

Glass:
design considerations, 1042
energy consumption, 1042
life cycles for, 1042
waste generation, 1042

Glass block:
design data, 1028–1029
details, 1030–1031
freestanding walls, 499

Glass light fixtures, 619
Global positioning systems (GPS), 758
Glues, for metals, 973
Goals:

of landscape planning, 31
sustainable, 120

Golden Gate Park, San Francisco, 821
Gold National Battery site, 804

Golf carts, 891–892
Golf courses, 884–892

aesthetic and functional issues, 888–889
construction standards, 892
design and construction components,

890–892
difficulty ratings, 887
environmental considerations, 886
features, 884–886
irrigation and water resources, 889–890
playability, 887, 888
practice areas, 889
risks and rewards on, 887
safety considerations, 887–888
scoring system, 887
standards for, 884, 892

Government agency authorities (cultural dis-
tricts), 156

GPR (ground penetrating radar), 101
GPS (global positioning systems), 758
Grab bars, for accessible swimming pools,

289
Grab sampling, 100
Grades:

of roadbeds, 315
for roadways, 245
in site grading and earthwork, 317–318

Grade beam foundations, for freestanding
walls, 499

Grade stabilization structures, 791
Gradient, 317
Gradient Ratio Test, 304
Grading:

to minimize development footprint, 365,
366

minimizing, 122
for recreational trails, 265
rough, 298
site, 315–325
standards for, 319

Grading plans:
design objectives in, 315
finished, 323, 325
legend in, 325
preparation of, 318–323

Graffiti-resistant coatings, 1041
Grain size, soil, 300
Grand Canyon Village National Historic

Landmark, 145–146
Grandstands, 880–881
Granite:

curbs, 477, 479–481
decomposed, for play surfaces, 834
pavers, 436, 439, 443, 444

Grant Park, Chicago, 821
Graphics guidelines, 13
Graphics standards, 38
Grasses:

growth habit types, 705
native species, 662–665
natural grass recreational surfaces,

1012–1014
ornamental, maintenance for, 689–690
turfgrasses, 667, 690–691. See also Turf

Grates:
in exterior routes of travel, 278, 279
metals, 991–992
surface drainage systems, 348–349
tree, 645, 697

Gravity retaining walls, 505–506, 510
Gravity tanks, 214
Graywater:

harvest and treatment of, 362
for irrigation, 358–359
reuse of, 123

Greater Baton Rouge Zoo, 811
Great Pyramid of Giza, 923
Greens:

on golf courses, 884
open space as, 200, 201

Green behavior, 79–80
Greenbook (AASHTO), 330, 331
Green building, 119
Green Building Rating System (LEED), 120,

128–129, 222–223
Green cemeteries, 771
Green edge, 212
Greenfield sites, 100
Greenhouses, 1032–1033
Greenhouse effect, 693, 695
Green roofs, 126–127, 641

commercial applications, 911–912
drainage for, 912–913

lightening techniques for, 912
living, 713–722
residential applications, 912, 913
soils for, 911–913
in stormwater management, 365, 366
weight limitations, 911
windthrow hazard with, 913

Greenswards, 706
Grids, with diagonals, 197
Grid method (cut and fill), 326–328
Griffith Park, Los Angeles, 821
Grills, accessible, 283
Groove welds, 980
Ground covers:

as barriers, 169
maintenance for, 687–689
for play areas, 833
for xeriscaping, 667

Ground granulated blast-furnace (GGBF)
slag, 952

Ground-mounted adjustable light fixtures,
616

Ground penetrating radar (GPR), 101
Ground-recessed light fixtures, 617
Groundwater:

on brownfield sites, 102
graywater released to, 362
recharge of, 123

Groundwater recharge areas, 365
Groups, in public planting, 629
Grout, 961–963
Growing degree-days (GDD), 92
Growing medium, see Planting medium
Growth management regulations, 42
GSA Security Standards, 179–181
Guarantees, plant, 1019
Guevrekian, Gabriel, 748
Guidelines for Identifying, Evaluating, and

Registering America’s Historic
Battlefields, 758

Gunshaft, Gordon, 748
Gustafson, Kathryn, 748
Gutters:

asphaltic concrete for, 919
for rainwater harvesting, 390
for retaining walls, 509
for stormwater conveyance, 375, 377
in vehicular circulation planning, 245

Guying:
cacti and succulents, 686
palm trees and related species, 684
woody trees, 679

Gypsum board, as substrate, 1042
Gypsum plaster, as substrate, 1042

H
Habitats, see Wildlife habitats
Halprin, Lawrence, 748
HALS, see Historic American Landscapes

Survey
Ham, Sam, 894
Handball facilities, 852
Handrails:

for accessible fishing, 292
pipe, 488–492
for ramps, 473–474, 488–492
for stairs, 466–467, 488–492

Hangers (for wood), 1000–1001
Hanging light fixtures, 617
Hardened concrete, 923–927, 939
Hardening of site elements, 176
Hardiness standards, plant, 1019
Harding, Mike, 776
Hard-rock mining, 809
Hardscape materials, symbols for, 19, 20, 22
Hard soils, 300
Hargreaves, George, 748
Hargreaves Associates, 9
Hartford Downtown Arts and Entertainment

District, 156
Harvard University, 748
Hazards:

on golf courses, 884
symbols for, 215

Hazard control:
for accessibility, 278
avalanches, 778–780
earthquakes, 774–775
flood damage, 783–785
forest fires/wildfires, 781–782
landslides, 776–777
soil erosion and sediment, 786–791

Hazen-Williams fraction loss tables, 412

HDD (heating degree-days), 92
Headwater floods, 783
Health considerations:

with coatings, 1036
with concrete, 951–953
with preservative-treated wood, 1010

Heating degree-days (HDD), 92
Heating systems:

effect on plants, 693
for greenhouses, 1032
for residential swimming pools, 868

Heat island effects, 126, 250
Heat-Zone Map, 1019
Heavy metals:

as environmental hazards, 103
phytoremediation of, 803–804

Hedges, shearing, 688–689
Henry Hudson Parkway, 132
Herbaceous plants, maintenance of, 689–690
Herbicides, 102, 677
Herringbone underdrainage, 303
Hierarchy of needs, 67
High-albedo roofing materials, 126
High-build glazed coatings, 1041
High-intensity discharge lamps, 614
High-pressure sodium lamps, 614
Highways, 209, 211

grade for, 245
speed on, 331
visual resource assessment for, see

Landscape visual resource assessment
Highway Beautification Act of 1965, 131
Historic American Landscapes Survey (HALS),

42, 140
Historic cemeteries, 771–772
Historic designed landscapes, 140
Historic landscapes, 140–154

examples of, 151–152
guidelines for preservation of, 140–141,

148
military, 758
preservation treatment plan, 150–152

Historic metalwork, preservation of, 968–969
Historic parks, 821
Historic preservation, 42
Historic Preservation Act of 1966, 131, 759
Historic sites, 140, 823
Historic vernacular landscapes, 140
Hohmann, Heidi, 8
Holdridge System, 766
Horseshoes facilities, 867
Horticultural therapy, 741
Hot-dip galvanizing, 976–977
Hot weather concreting, 927–928
House Beautiful, 8
HRT (hydraulic retention time), 814
Hudson River Park fountain, 421–423
Hulett Park, 822
Human behavior, 67
Human body:

human dimensions, 67–75
measurements, 68–75
reach ranges, 272

Human factors, 67–80
human dimensions, 67–75
human nature and spatial relationships,

76–80
Human health, in sustainable site design,

127–128
Human scale, 629
Humidity, for interior plantings, 695
Humid regions, turf for, 705
Hutchison River Parkway, 132
HVAC:

effect on plants, 693
for greenhouses, 1032, 1033

Hybrid turfgrasses, 705
Hybrid turf systems, 691
Hydrants, 214, 215
Hydrated lime, in mortar and grout, 962
Hydraulics, 410–412

dynamic, 410–412
lateral, 408, 412
static, 410–411
worst-case, 412

Hydraulic cements, 931
blended, 931
hydraulic slag, 931
plastic, 931–932
portland, 930–931
white portland, 931

Hydraulic retention time (HRT), 814
Hydraulic slag cements, 931
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Hydrology:
in ecological community restoration,

793–794
modeling software, 371
stormwater, 371–373
for turf, 706, 709
wetlands, 351, 458

Hydrophyic vegetation, 458

I
Immersion habitat landscape design, 762–763
Immunoassays, 100
Impact, stability of coatings and, 1036
Impervious surfaces, minimizing, 123
Independence Mall, Philadelphia, 821
Independent irrigation controllers, 415–416
Indicative postoccupancy evaluation, 57
Industrial processes, 1045
Infectious plant diseases, 676, 681
Infill turf systems, 691
Infiltration:

in stormwater management, 366–368,
379–381

for stormwater quality control, 385
Information-related site furnishings, 612
Infrastructure:

on brownfield sites, 102
easements for, 244
for golf courses, 886
primary installation of, 298
secondary installation of, 299

Injured trees, 672
Inlets, drainage, 350, 375–378
Inorganic materials:

for play surfaces, 835–836
as soil amendments, 673

Inorganic mulches, 914
Inorganic waterborne preservatives,

1009–1011
Insect control, for interior plants, 1020
Insect damage, 675–676
Insecticides, 676
Inspections, plants, 1019–1020
Installation, soil placement during, 905
Insulation, 717–718

for greenhouses, 1032
for plaza membrane waterproofing sys-

tems, 724
Integrity of design, 10
Intensive green roof systems, 641, 713
Interactive fountains, 418
Interdisciplinary consultations, 119, 225
Interior landscaping, 695
Interior plants, 692–693

artificial and preserved, 697
light for, 693, 695, 703, 704
nursery stock, 1020
selection of, 696
specifications for, 693–694

Interior plantings, 696–704
artificial plants, 697
balcony rail planters, 700
built-in planters, 696–699
decorative planters, 697
design considerations for, 693–694
irrigation of, 701–702
planting medium, 696, 697
plants for, 696, 697
preserved plants, 697
turntables, 704

Interlocking wall systems, 510
Internal friction, angle of, 307
International Committee of Historic Gardens

and Sites, 140
International Plant Name Index, 1017
International Society of Arborists, 41
International Symbol of Accessibility (ISA),

278, 293
Interpretation, 894
Interpretive plans, 151–152
Interpretive signs, 608
Intersections:

bicycle circulation, 260, 261
recreational trails, 265
vehicular circulation, 246–248

Interstate and Defense Highways Act, 132
Interstate shipping of plant materials, 1017
Intimate space, 67
Intrapedal pores, 646
Intumescent paints, 1041
Invasive plant species, 1020
Invertebrate pests, 675–676
Inverted (insulated) roof membrane assem-

bly, 739

Investigative postoccupancy evaluation, 57
Iron, 969
Ironwork, ornamental, 993–994
Irregular figures, 1054
Irrigation, 401–416

bubbler, 401, 675
for cacti and succulents, 687
controlled, 362
control systems for, 415–416
design techniques and drawing presenta-

tion, 404–405
drip, 401, 408–410, 675, 702
equipment for, 607–608
ET-based controllers for, 675
for golf courses, 884, 886, 889–890
hydraulics principles, 410–412
of interior plantings, 701–702
management of, 416
methods and components, 401–404
pipe characteristics, 412–415
sprinkler, 401, 405–408
with structural soils, 649, 650
supplemental, 674–675
for tree protection zones, 670
for turf, 709
water supply systems for, 355–361
for weed control, 677
winterization of system, 675
for xeriscaping, 666

ISA, see International Symbol of Accessibility
Isolation joints (concrete), 940

J
J. Paul Getty Fine Arts Center, Los Angeles,

California, 309
Jackson, J. B., 6, 8
Jacobs, Jane, 158
Jensen, Jens, 6, 9
Jersey barriers, 175
Johnson, I. C., 923
Joints:

brick, 958
concrete, 447, 938
in concrete, 928, 940–941
freestanding walls, 500–502
mortar, 963
retaining walls, 507
unit pavers, 434
welded, 980, 981
wood, 1006–1008

Joists, for wood decks, 588, 589
Jones & Jones Architects and Landscape

Architects, Ltd., 132

K
Kandinsky, Wassily, 748
Keith Seiler & Associates, 28, 29
Keller Plaza, Oakland, California, 60
Kentucky bluegrass, 690
Kessler, George E., 6
Kiley, Dan, 6, 8, 9
Kiosks, 456
Krier, Leon, 193

L
La Colina Park, San Jose, California, 569–570
Lacrosse facilities, 851
Lacustrine wetlands, 458
Lakes (for fire protection), 214, 215
Lamps, 613–614
Land development regulations, 42
Land-disturbing activities, 786, 791
Landforms:

blending of, 315
creating, 647
for golf courses, 884
in outdoor play areas, 839

Landings:
ramps, 472–473
stairs, 456–466

Land patterns, in historic landscapes, 151
“Land Reclamation in Holland,” 8
Landscape (journal), 6, 8
Landscapes over structure, 713–722

early design decision/coordination, 714–715
growing medium, 714
irrigation and water storage, 720–722
plant selection for, 714
structural support system, 715
system components, 715–719
weight limitations, 911

Landscape architects, 3–4
certification by professional societies, 41
professional licensure, 41

as professional name, 5
professional obligations of, 45–46

Landscape architecture, 3–4
defined, 5
history of, 5–9

Landscape Architecture magazine, 6–8
Landscape as art, 748
Landscape Design Treatise on the General

Principles Governing Outdoor Art
(Frank Waugh), 5

Landscape features, in sustainable site
design, 121–122

Landscape gardening, 5–6
The Landscape Gardening and Landscape

Architecture of the Late Humphry
Repton, Esq. (John Claudius Loudon), 5

Landscape inventory, in highway planning,
134

Landscape lights, 610
Landscape materials, symbols for, 19, 21
Landscape modeling, 33–34
Landscape plan, 31
Landscape planning, 30–32
Landscape surveys, 28–29
Landscape types, in site planning, 207–208
Landscape values, 79–80
Landscape visual resource assessment,

130–138
background of, 130–133
steps in, 133–138

Landslide areas, construction in, 776–777
Land suitability analysis, 117–118
Land use management, in flood zones,

783–784
Lanes:

open space, 199, 211
thoroughfares, 209, 210

Lane widths, 243, 246
Lange, Willy, 8, 9
Langhorst, Joern, 8
Lanterns, 616
Lap joints (wood), 1008
L’Architecte-Paysagiste (Armand Péan), 5
L’Art des Jardins (Édouard André), 5
Lateral hydraulics, 408, 412
Latex-bound track surfaces, 1013
Latticework, 456
Laurel Hill Alternatives, Fairfax, Virginia, 823
Lawns:

alternatives to, 706
trees planted in, 645
turf species for, 705

Lawn bowling facilities, 866
Lawrence Scientific School, Harvard, 7
Layering:

CAD, 35
GIS, 37
of security, 177–178

Layout sheets, lighting, 613
Lead, 971
Leadership in Energy and Environmental

Design (LEED), 10
certification, 41
Green Building Rating System, 120,

128–129
green roofs, 911
irrigation water, 355, 359
maintenance programs, 677
metals, 978–979
parking areas, 250
site planning, 223–224
water conservation, 361

Leaning trees, correction of, 682
LEED, see Leadership in Energy and

Environmental Design
Legal issues, 41–42

accessibility, 266–268
in campus planning, 754
construction documentation, 10
cultural districts, 155–156
for fences, 521
with historic landscapes, 140
with metal importing, 979
for small urban parks, 825

Legend, construction document, 13
Letchworth State Park, New York, 147–148
Level spreaders, 366, 369, 791
Liability, 45–46
Licensure, 41
Lifts:

ski, 883
soil, 307

Light:
for interior plants, 695, 1020

physical properties of, 626
refraction of, 626–627
in water, 627

Light fixtures, 614–620
accessories for, 618
finishes for, 620
materials used in, 618–620
for public spaces, 623
relationship of trees and, 164
for residential spaces, 622
safety of, 618
selection criteria for, 615–616
types of, 616–618
for walkways, 626

Lighting, 613–628
for atria, 623–625
on computer models, 33
in construction or contract documents, 613
for crime prevention, 159, 164, 165
defining objectives for, 613
different heights of sources, 165
drive/walkover lights, 611
and fire protection, 214
for fountains, 417
for interior plants, 693, 695, 703, 704
landscape lights, 610
light fixtures, 614–620
light poles, 606
light sources, 613–614
luminous composition, 613
for outdoor tennis courts, 861
plant materials considerations with, 625
for public spaces, 622–623
for residential spaces, 622
for stairs, 626
street lamps, 213
for walkways, 625–626
for water features, 626–628
for wildlife protection, 121
wiring, 620–622

Lighting levels, 165
Lightning, as golf course hazard, 888
Lightning protection:

palm trees and related species, 685
woody trees, 683

Light poles, 606
Light pollution, 121, 127
Light sources, 165, 613–614
Lime, 923, 962
Limestone, 951
Limited development, low-impact trails/paths,

262–263
Limited lodging, neighborhood design for,

212
Limited office neighborhoods, 212
Line, in pavement design, 433
Linear cities, 195, 196
Liners, constructed wetlands, 814–815
Line sources (pollution), 96
Linn, Maya, 747
Liquid-applied roofing, 738
Liquid limit (soil), 300
Liquid soils, 300
Listening systems, for accessible assembly

areas, 286
Little NEPA laws, 39
Live Oak Park, Berkeley, California, 58
Living green roofs, 713–722
Local access roads, 331
Local materials, 126
Local planning regulations, 183
Local winds, 88
Locations, for small urban parks, 824–825
Logging, 1045
Long Island State Park Commission, 132
Loose-snow avalanches, 778
Lots, 212
Lot coverage, 184
Loudon, John Claudius, 5, 7
Louver fences, 556–558
Low embodied energy materials, 126
Low emitting materials, 127
Lower Midwest region, native plants for, 664
Low-flow irrigation, 408. See also Drip irrigation
Low-impact site planning, 462–463
Low-pressure sodium lamps, 614
Low-VOC finishes, for wood, 1004–1005
Lumber:

certified, 1002
grading, 999
quality marks for, 1010
salvaged, 1003–1004
substitutes for, 1002–1003

Luminous composition, 613
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M
McDougall, W. B., 9
McHarg, Ian, 6, 9, 31, 37, 117
McHargian analysis, 37
Macropores, soil, 646, 648
Madison, Wisconsin, 195
Madison Square Park fountain, 423–424
Magic Market Site, 804
Mailboxes, 608
Mainline pipe (irrigation), 411–412
Main streets, 211, 230
Maintenance. See also Plant maintenance

of asphalt, 919–920
of asphaltic concrete, 449
for crime prevention, 159
in earthquake zones, 775
future considerations for, 677
historic landscapes, 152
of historic metalwork, 969
pest control, 675–676
for recreational surfaces, 1012
of recreational trails, 264
of sustainable landscapes, 128
use of power equipment for, 126

Maintenance areas, for golf courses, 890, 891
Maintenance buildings, in ski areas, 878
Maintenance plans/manuals, 128
Major arts institution districts, 155
Mall, Washington, DC, 821
Management:

for crime prevention, 159
of cultural districts, 156
of drip irrigation, 410
of ecological community restoration,

797–798
of flood damage, 783
of graywater, 362
of historic battlefields, 758
of historic landscapes, 152
of outdoor play areas, 840
postconstruction, 299
of sustainable landscapes, 128
of turf, 711–712

Manholes, 350
Manning, Warren H., 5–6
Manning’s equation, 399, 400
Maps, hardiness zone, 1019
Mapping:

digital, 37
of historic battlefields, 758

Marine wetlands, 458
Market plazas, 200
Maslow’s hierarchy of needs, 67
Masonry, 954–966

anchorage and reinforcement, 964–965
brick, 954–958
coatings for, 1041
concrete masonry units, 959–960
mortar and grout, 961–963
for overhead structures, 574
ramps, 475, 476
stairs, 467–472
as substrate, 1040, 1042
ties, 965–967
walls, 517

Masonry cement, 962
Mass plantings, 629
Materials:

disposal of, 1045
in earthquake zones, 775
in electrical generation and transmission,

1045
in fuel combustion engines, 1045
in industrial processes, 1045
in landslide areas, 776
in logging, 1045
in mining, 1045
for noise barriers, 817
in petroleum production/refining, 1045
recyclable, 896
selection criteria for, 1042–1045
in sustainable design, 124–127
for welding, 972

Material standards, for plants, 1018–1019
Matrix (landscapes), 749
Mawson, Thomas H., 8
Maximum building height, 184
Mazzucotelli, Allessandro, 968
Meadows, 706
Meadowbrook Sate Parkway, 132
Meason, Gilbert L., 5
Mechanical fasteners (metal), 972–973
Mechanical plant damage, 676–677
Medians, roadway, 246

Meeting halls, 212
Membrane:

for built-up bituminous membrane water-
proofing, 725–726

for liquid-applied elastomeric membrane
waterproofing, 727

modified bitumen, 732–733
for plaza membrane waterproofing sys-

tems, 723
Memorials:

artistic devices in, 748
commemorative, 746–747

Mercury vapor lamps, 614
Merritt Parkway, 132
Mesic prairie native species, 662
Metal(s), 968–979. See also specific metals

angles, tees, zees, and channels, 989
benefits of using, 968
bolts, 983
coatings for, 976–978, 1041
common raw forms of, 971–972
design factors for, 968
as environmental hazards, 103
fasteners, 982–984
galvanizing, 976–978
glues for, 973
gratings, 991–992
innovative forms/uses of, 979
LEED certification and sustainability,

978–979
life span of, 968
mechanical fasteners for, 972–973
nails, 982
ornamental ironwork details, 993–994
for overhead structures, 569–576
oxidation and corrosion, 973–976
perforated, 995–997
properties of, 969
rivets, 984
S, HP, C, MC, and L steel shapes, 987
screws, 983, 984
sheet, 997
shields and anchors, 985
structural tees cut from W and S shapes,

988
structural welds, 980–981
surfaces, 978
tubing and pipes, 990
types of, 969–971
W and M steel shapes, 986
welding, 972

Metal connectors (for wood), 1000
Metal fences, 526–556

chain-link, 526–535
ornamental, 536–556
steel-wire cable, 536
steel-wire mesh, 535

Metal halide lamps, 614, 695
Metallic pipe (irrigation), 414
Metal light fixtures, 618–619
Metalwork:

as craft and art, 968
historic, preservation of, 968–969
ornamental ironwork, 993–994

Metric system, 1055–1057
Microbasins, 387, 389
Microclimates, modifying, 94–95
Micropores, soil, 646, 648
Mid-Atlantic region, native plants for, 664
Midwest region, native plants for, 664
Miller, Wilhelm, 9
Mineral solids (in soils), 646, 902
Mining, 806–810, 1045
Minor arterial roads, 331
Minor streets, 211
Mitani, Toru, 748
Miter joints (wood), 1007
Mitigation, wetlands, 458
Mixed neighborhoods, density of, 218
Mixing:

of concrete, 924
of soil components, 903–904

Mixing ponds, 360–361
Modeling, landscape, 33–34
Modification (amendment) of soils, 648,

901–902
issues for, 647
mixing methods for, 649
for nutrition levels, 673
with organic matter, 648
quality control with, 649
for soil improvement, 642
in urban or disturbed soils, 647–650
for urban tree planting, 643, 644

uses of, 649–650
in xeriscaping, 666

Modified bitumen membrane roofing, 716,
732–733

Modified Proctor test, 306
Modular gravity walls systems, 510
Moisture content:

soil, 300–301, 673
wood, 998

Moisture needs, of trees, 657–659
Moisture protection. See also Waterproofing

freestanding walls, 502
wood decks, 594

Moisture retention mats, for green roofs, 718
Monolithic porous paving, 346–347
Montmorillonite clay, 300, 301, 304
Morel, Jean-Marie, 5, 7
Mortar:

design considerations, 1042
energy consumption, 1042
for glass block, 1028
life cycles for, 1042
for masonry, 961–963
waste generation, 1042

Mortar joints (freestanding walls), 500
Mortise and tenon joints (wood), 1008
Moses, Robert, 132
Mosswood Park, Oakland, California, 62
Motivation, human, 76
Mount Auburn Cemetery, Cambridge,

Massachusetts, 770
Mounting platform (horses), 292
Mount Vernon Parkway, 132
Movement predictors, 158
Mower blight, 678
Mowing (turf), 690–691, 710
Mud building products, 499
Mulches and mulching, 914–915

palm trees and related species, 684
profiles of mulches, 915
for tree protection zones, 670
woody shrubs and ground covers, 687
woody trees, 678–679
xeriscaping, 666, 667

Multifamily housing, 269
Multimodal plans, 225–226

roadway systems in, 241
for Smart Growth, 233

Multiuse trails, 263
Municipal regulations, 42
Municipal water systems, 355
Murrah Federal Office Building, Oklahoma

City, 179
Mycorrhizal fungi, 674

N
Nails, 982
Naming drawings, 12
Natchez Trace parkway, 132
National Association for Interpretation, 894
National Capital Planning Commission

(NCPC), 169
National Capital Urban Design and Security

Plan, 169, 170
National Cemetery Association, 771
National Environmental Policy Act (NEPA) of

1969, 39–40, 130, 131, 759
National Flood Insurance Program (NFIP),

783, 784
National Historic Preservation Act (NHPA), 40
National Invasive Species Council, 1020
National military cemeteries, 771
National model codes, 267
National Oceanic and Atmospheric

Administration (NOAA), 371
National Ornamental & Miscellaneous Metals

Association (NOMMA), 968
National Park Service, 758
National Plant Board (NPB), 1019
National Pollution Discharge Elimination

System (NPDES), 105, 786, 791
National Register of Historic Places, 140,

758–759
National Swimming Pool Foundation, 872
NationsBank, 156
Native species, 662–665

protecting/restoring, 122
turf, 705

Natural access control, 159
Natural drainage paths, in stormwater man-

agement, 365
Natural grass surfaces, 1012–1014
Natural Hazards Research Applications and

Information Center, 783

Natural herbicides/fungicides/pesticides, 677
Natural Resource Conservation Service, 458,

777
Natural resources, 117, 121–122
Natural surveillance, 159, 160
Natural systems:

connecting people with, 128
and vehicle circulation planning, 244

Natural turf, 690–691
Nature, relationships with, 78
NCPC (National Capital Planning

Commission), 169
Neighborhood(s):

and community, 76–78
traditional neighborhood design, 193,

212–213
urban, 193–194

Neighborhood proper, 212
NEPA, see National Environmental Policy Act

of 1969
New Development and Redevelopment

Handbook, 777
New England Magazine, 5, 7
Newman, Oscar, 176
“New Pioneering in Garden Design”

(Fletcher Steele), 8
New Urbanism, 228
New York Botanical Garden fountain,

425–428
The New York Tiems, 6
NFIP, see National Flood Insurance Program
NHPA (National Historic Preservation Act), 40
Nitrogen (in soil), 674
NOAA (National Oceanic and Atmospheric

Administration), 371
Noguchi, Isamu, 748
Noise control, see Sound control and reduc-

tion
Nomenclature standards, plant, 1017
NOMMA (National Ornamental &

Miscellaneous Metals Association), 968
Nonflexible pavements, 432
Noninfectious plant diseases, 676
Nonmotorized vehicles, design for, 127
Nonprofit organizations (cultural districts),

156
Nontoxic finishes, for wood, 1004–1005
North American Review, 6, 7
Northeast region:

native plants for, 664
xeriscape plants for, 667

North Shore Riverfront Park, Pittsburgh,
Pennsylvania, 827–828

Northwest region, native plants for, 664
Notes to drawings, 613
Nozzles, for fountains, 418–420, 430
NPB (National Plant Board), 1019
NPDES, see National Pollution Discharge

Elimination System
NPS Sustainable Management of Military

Earthworks, 759
Numbering drawings, 12
Nurseries, 199
Nursery stock, 1017–1021

freight and shipping, 1020
interior plants, 1020
invasive species, 1020
plant guarantees, 1019
plant hardiness standards, 1019
plant material standards, 1018–1019
plant nomenclature standards, 1017
plant quality standards, 1017–1018
plant quarantines and inspection,

1019–1020
poisonous species, 1020–1021

Nutrition, soil:
levels of, 673–674
supplemental, 674
for turf, 709

O
Oak root fungus, 679
Oakwood Cemetery, Austin Texas, 141, 144
Observation of construction, 52–56
Occidental Chemical Corporation, 802
Official Swimming Pool Design Compendium

(National Swimming Pool Foundation),
872

OFP, see Ozone-formation potential
Oklahoma City National Memorial, 746, 747
Old-growth forests, 668
Olmsted, Frederick Law, 5, 7, 117, 228
Olmsted, Frederick Law, Jr., 8, 132
Olmsted, Frederick Law, Sr., 6, 132

Hopper_INDEXrev_p1061-1074  8/30/06  3:32 PM  Page 1067



1068 Index

INDEX

Olmsted & Sons, 6
O&M (operation and maintenance) manuals,

56
1H Rule, 306
Onion philosophy of security layering,

177–178
On-site lakes, 214
On the Landscape Architecture of the Great

Painters of Italy (Gilbert L. Meason), 5
Oostings, Henry J., 9
Opaque coatings, 1035, 1037–1038. See also

Paints
Open curtain drain plan, 302
Open-soil tree pits, 907
Open space:

motivations for use of, 76
standards and variations for, 76
types of, in site planning, 199–201

Operating energy, 126
Operation and maintenance (O&M) manuals, 56
ORAR, see Outdoor recreation access routes
Organic blocks, 198
Organic materials:

for mulch, 914
for play surfaces, 835
for soil amendment, 648, 673, 914

Organic matter solids (in soils), 646, 903
Organic networks, 197
Organic oil-borne preservatives, 1009, 1011
Ornamental grasses, maintenance for,

689–690
Ornamental ironwork, 993–994
Ornamental metal fences, 536–556

solid-steel, 536–537, 539–556
tubular steel, 536–539

Ornamental trees:
for continental U.S., 654–661
native species, 662

Orthogonal grids, 197
Outbuildings, 212
Outdoor play areas, 199, 829–840

animal habitats in, 839
beachfront parks, 832
entrances, 839
fences, enclosures, and barriers, 840
garden settings, 839
gathering places, 838, 839
play area management, 840
play equipment, 829, 833
play setting performance criteria, 829
preschool layout, 831
sand play areas, 838
signage, 839–840
surfacing materials, 833–837
toddler layout, 830
transfer platforms, 832
vegetation, trees, and landforms, 839
water play areas, 837–838

Outdoor recreation access routes (ORAR),
278, 280

Outdoor settings, access to, see Accessibility
Outdoor showers, 289
Outdoor stages, 563
Overhead structures, 456, 563–584

arbors, 563–569
bandstand, 565–567
canopies, 574–576, 583–584
colonnades, 563, 577–578
masonry, 574
metal, 569–576
pergolas, 563–570, 578–579
plant damage from, 676–677
precast concrete, 574, 577–578
space frames, 578–583
stone, 574, 577–578
and sustainable design, 563
tensile structures, 579, 583–586
trellises, 563, 570–574
types of, 563–565
uses of, 563
wood, 563–570

Overlays, asphalt, 919
Overlay technique, 31, 117
Overlooks, accessibility of, 284–285
Overpasses, bicycle, 261
Over-structure-open-space, 713. See also

Green roofs; Landscapes over structure
Overturning:

freestanding walls, 504
retaining walls, 507, 512

Oxidation, 973–976
Oxide layer coating (metals), 978
Ozone-formation potential (OFP), 96, 98
Ozone smog, 96

P
Paddle tennis facilities, 865
Paints, 1035–1041

for concrete, 941
design considerations, 1035, 1042
energy consumption, 1042
fire-resistant, 1041
intumescent, 1041
life cycles for, 1042
for metals, 976
pigments in, 1035
properties of, 1037–1038
safety and health issues, 1036
selection of, 1036
stability of, 1035–1036
substrate conditions, 1038–1042
waste generation, 1042
for wood, 1004–1005

Palm trees and related species:
maintenance for, 683–686
preserved, 697
staking, 639

Palustrine wetlands, 458
Papago Freeway project, 226
Par (golf), 887
Parallel underdrainage, 303
Parcs et Jardins (A. de Céris), 5
Parc de la Villette (Bernard Tschumi), 9
Parent material (soil), 901
Parks, 200, 201. See also Recreational facilities

accessible circulation, 278
defined, 213
interpretive components, 894
large city parks, 821–823
outdoor play areas, 829–840
small urban parks, 824–826
waste management, 895–898
waterfront, 827–828

Parking, 250–258
accessible, 257–258
for bicycles, 261
on campuses, 754
and circulation planning, 244
footprint for, 365
parking space dimensions, 255
reducing negative impacts of, 121
requirements for, 184
standards for, 250

Parking guards, 606
Parking lots:

asphaltic concrete, 452, 453
design guidelines for, 251–252
design types, 256
entrances to, 250
entry and exit design, 253–254
for golf courses, 888

Parking spaces:
for accessible camping, 290
dimensions of, 255

Parkway corridors, 194
Parmentier, André, 6
Parsons,, Samuel, Jr., 6
Participatory design, 80
Particle size (soil):

analysis of, 651
for soil texture classes, 902–903

Particulate matter, 96
Passages, 209–211
Passenger loading, accessibility for, 276–277
Passing clearances, in exterior routes of

travel, 278, 279
Passing sight distance (highway design), 333
Passive vehicle barriers, 165
Paste, concrete, 923, 924
Patches (landscapes), 749
Paterson v. University of the State of New

York, 41
Paths, 209–211

bicycle, 259
crime prevention and plan for, 158
for golf courses, 891–892
lighting for, 626
in play areas, 829
protruding objects in, 273
shared-use, 262–265
in zoos, 763, 764

Path light fixtures, 616
Path of travel, 269

for accessible assembly areas, 285, 286
for accessible swimming pools, 289
on high-speed roads, 331

Patterned concrete, 448, 941
Patterned metals, 978
Paved areas, soils for, 908–910

Pavement, 432–454
aesthetic design, 432–433
asphaltic concrete, 449–454, 916–922
concrete, 445–448
design principles, 433
functional design, 417
minimizing, 126
for parking areas, 250
permeable, 123
porous, 432
structural design, 417
structural soils under, 649, 650
turf as alternative to, 705–706
unit pavers, 434–444

Pavement markings, for bicycles, 261
Pavers:

asphalt, 435, 436
brick, 434–437, 442, 443
clay brick, 434
cobblestone, 437
concrete unit, 437–441
cut stone, 436, 438
granite, 436, 439, 443, 444
precast concrete, 434, 435
as sidewalk alternative, 909
unit, 434–444

Pavilions, 456
Paving:

specialty, 299
for surface drainage systems, 346–347
tree soil interconnection options under, 645

Payment application review, 56
Payment bonds, 51
PBTs (persistent bioaccumulative toxins), 127
PCA (Plant Conservation Alliance), 1020
PCBs (polychlorinated biphenols), 102–103
Pea gravel, for play areas, 836
Péan, Armand, 5
Peds, 646
Pedestrians:

design for, 127
pavements for, 434

Pedestrian areas:
asphaltic concrete, 452, 453
in winter sports facilities, 882

Pedestrian circulation:
for golf courses, 888, 891–892
in parking areas, 250

Pedestrian shopping streets, 231
Pencil tip (palms), 685
Pennsylvania Landscape and Nursery

Association, 41
PE (polyethylene) pipe, 414–415
Perceived density, 79–80
Percolation test, 303
Perennials:

herbaceous, maintenance of, 689
native species, 664, 665
for xeriscaping, 667

Perforated metals, 995–997
Performance bonds, 51
Pergolas, 563–570, 578–579
Perimeter security, 170
Perimeter yard buildings, 203
Permanent downdrains, 791
Permanent milting point, 646
Permeable paving, 123
Permitting, 42

for irrigation systems, 403
for residential swimming pools, 868
for stream restoration, 396, 397
wetlands, 458

Persistent bioaccumulative toxins (PBTs), 127
Personal space, 67
Pest damage, 675–676
Pesticides, 102, 676, 677
Pest management:

for interior plants, 1020
in play areas, 833

Petroleum production and refining, 1045
pH (soil), 647, 648, 650, 660
Philadelphia cultural district, 156
Photoionization detectors, 100
Physical damage to plants, 676–677, 679
Physical Stream Assessment (D. E. Somerville

and B. A. Pruitt), 458
Physiographic regions/districts, in highway

planning, 133–134
Phytoremediation, 802–805
Phytosanitary inspection, 1020
Phytotech, Inc., 804
Picnic sites, accessibility of, 282–284
Picnic tables, 282
Piedmont Park, Atlanta, 821

Piers:
brick, 955, 957
solid freestanding walls, 495
wood decks, 586

Pigments in coatings, 1035
Piles:

foundations, 314
general data on, 314

Pineapple cut pruning, 684
Pipes and piping:

for fountains, 417
for irrigation systems, 412–415
metal, 990
seepage, 302
for sprinkler irrigation, 407–408
steel, coatings for, 1041
for stormwater conveyance, 377
in stormwater management, 399–400
for TSE and raw water systems, 358

Pitot tube, 405
Pittsburgh cultural district, 156
Plane figures, 1049
Plane geometry, 1049
Plank-and-beam deck framing, 585
Planning:

in ecological community restoration,
796–797

for golf courses, 884
habitat, 751–752
integrating wildlife into, 749–750
noise-reduction, 816
of small urban parks, 825–826
for waterfront parks, 827
for zoos, 760–761, 766–767

Planning documents, 185
Plants. See also Vegetation; specific types of

plants
balled and burlapped, 635, 637
bare root, 635
container-grown, 635–636
in enabling gardens, 745
for golf courses, 889
for green roofs, 641
guarantees, 1019
hardiness standards, 1019
HVAC effect on, 693
interior, 692–693, 696, 697, 1020
invasive species, 1020
lighting for, 623–625
for living green roofs, 713
material standards, 1018–1019
nursery stock, 1017–1021
procurement of, 53
for structural soils, 650
for sustainable design, 122–123
for xeriscaping, 666

Plant-available water, 646
Plant Conservation Alliance (PCA), 1020
Plant diseases, 674, 676, 681

for interior plants, 1020
palm trees, 685
turfgrasses, 690

Plant Ecology (W. B. McDougall), 9
Planters, 612

above-grade, 721
balcony, 700
built-in, 696–699
built-up, 699
decorative, 694, 696, 697
railing, 694
recessed, 698
rooftop, 721
seating at, 696
soils for, 914

Planter boxes, 604
Plant form standards, 1058
Plant growth, lighting for, 623–625
Plant Hardiness Zones Map (Canada), 1019
Planting(s):

construction damage to existing trees,
669–672

for ecological community restoration, 794–795
environmental effects of trees, 634
forest preservation and old-growth forests,

668
green roofs, 641
interior, 696–704
native species, 662–665
ornamental trees, 654–661
parking areas, 250
planting details, 635–640
public planting design principles, 629
residential landscape design principles,

630–633
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and security, 168–169
shade trees, 654–661
soil characteristics for, 635
soil improvement, 642
suitability of soils for, 901–902
trees, specifications for, 672
trees in urban areas, 643–645
tree spades, 637–640
urban or disturbed soils, 646–653
xeriscape design, 666–667

Planting details, 635–640
Planting (growing) medium:

for green roofs, 641, 713
for interior plantings, 696, 697
for landscapes over structure, 714
soil as, 905

Planting pits, 635–640, 907
Planting plan, 17, 23
Planting strips (streets), 246
Plant List of Accepted Nomenclature,

Taxonomy and Symbols (USDA-NRCS),
1017

Plant maintenance, 673–691
agronomic soils testing, 673
for cacti and succulents, 686–687
for disease control, 676
for ferns, 689
for herbaceous annuals and perennials, 689
and insects and vertebrate pests, 675–676
for interior plants, 1020
and mycorrhizal fungi, 674
for ornamental grasses, 689–690
for palm trees and related species, 683–686
and physical/mechanical damage, 676–677
and soil/air/water relationships, 673
soil moisture testing, 673
soil nutrition levels, 673–674
supplemental irrigation, 674–675
supplemental nutrition, 674
for trees, 672
for turfgrasses, 690–691
weed control in, 677
for woody shrubs and ground covers,

687–689
for woody trees, 677–683
for xeriscapes, 667

PLANTS (Plant List of Accepted
Nomenclature, Taxonomy and
Symbols), 1017

Plan types, in site planning, 197
Plastic cements, 931–932
Plasticity, soil, 300–301
Plasticity index (soil), 300
Plasticizers (concrete), 934
Plastic light fixtures, 619–620
Plastic limit (soil), 300
Plastic lumber, 1002–1003
Plastic soils, 300
Platform deck framing, 585
Platform tennis facilities, 865
Plating, metal, 977
Platt, Charles A., 6
Playgrounds, 199. See also Outdoor play areas
Playing fields, 853–854
Play structures, 456
Plazas, 200, 644
Plaza membrane waterproofing systems:

built-up bituminous, 725–726
liquid-applied elastomeric, 727–728
over occupied space, 723–724

Plugging (turf), 709
Plug welds, 980, 981
Plunging (palm trees), 685
Plywood, 1003, 1009
Pmf (probable maximum flood), 783
POB (point of beginning), 298
Pocket wetlands, 353, 354
POE, see Postoccupancy evaluation
Pohl residence, Berkeley, California, 564
Point of beginning (POB), 298
Point sources (pollution), 96
Point-source emitters, 408
Poisonous plant species, 1020–1021
Pole construction (wood structures), 559
Polishes, metal, 978
Pollution:

air, 96, 102–103, 127, 1020
area sources, 96
building products and water, 124
light, 121, 127
line sources, 96
and metal corrosion, 973–974
point sources, 96
water, 124

Polo, 877
Polychlorinated biphenols (PCBs), 102–103
Polyethylene (PE) pipe, 414–415
Polyurethane foam roofing, spray-applied,

740
Polyurethane track surfaces, 1013
Polyvinyl chloride (PVC) liners, 814–815
Polyvinyl chloride (PVC) pipe, 413–415
Polyvinyl chloride (PVC) roofing, 735–737
Ponds, 431

for irrigation water, 360–361
lighting for, 628
stormwater, 384

Pond/wetland systems, 351, 353
Poole, Kathy, 748
Pool lifts, 288
Poplars, phytoremediation with, 802–803
Populus, 802–803
Pop-up sprinklers, 405–407
Porch and fence frontage, 206
Pores, soil, 646
Porous pavement, 432, 441

asphaltic concrete, 451, 454
concrete, 448, 930
in stormwater management, 365, 366
for stormwater quantity control, 381
types of, 434
unit pavers, 346–347, 435

Portable bleachers, 880, 881
Portland, Oregon, 195, 234
Portland cements, 930–931

chemical resistance of, 929
curing, 924
development of, 923
environmental and health issues with, 951
hydration/setting time/hardening, 924
in mortar and grout, 961, 962
as substrate, 1042
types of, 930–931
white, 931, 951

Portland cement plaster, 497
Posts, for wood decks, 586, 587, 591–592,

594
Post-and-beam foundations, for freestanding

walls, 499
Post caps, for wood, 1000
Postconstruction evaluation, 299
Postconstruction management, 299
Post-emergent selective herbicides, 677
Postoccupancy evaluation (POE), 57–63

enabling gardens, 745
ethics of research on, 59
POE report, 59
problem definition and redesign, 59–62
reasons for, 57
types of, 57–59

Potable water:
for irrigation, 355, 358, 403
rainwater harvesting, 391

Potential evapotranspiration, 416
Powder coats, for metals, 976
Power equipment use, 126
Power unit enclosures, 895
Pozzolan, 923, 932
“Practice” statutes, 41
Precast concrete:

for overhead structures, 574, 577–578
pavers, 434, 435
structures of, 175

Precipitation, 92, 93, 371–372
Precipitation rates (sprinklers), 406, 407
Preconstruction conference, 53
Preconstruction meeting, 297
Pre-emergent herbicides, 677
Prequalification, 51
Preservation, 150, 772

in campus planning, 754
of cemeteries, 770–773
city parks for, 821
of existing trees, 669–671
of forests, 668
of habitats, 121–122
historic, 42
of historic battlefields, 758–759
of historic cemeteries, 771–772
of historic landscapes, 140–141, 148,

150–152
of historic metalwork, 968–969
of natural resources, 121–122
of wetlands, 458–463

Preservatives, wood, 1009–1011
Preserved plants, 697
Pressure-treated wood, 1009
Price, Sir Uvedale, 5

Primary air pollutants, 96
Principal arterial roads, 331
Private bids, 51
Private clubs, 269, 271
Private property, crime prevention through

environmental design for, 160
Private space:

continuum of public space and, 76
exterior, 222
in residential planning, 216

Probable costs, schedule of, 49, 50
Probable maximum flood (pmf), 783
Proctor test, 306
Professional obligations, 45–46
Program development stage, 186
Programming:

golf courses, 884
zoos, 761

Prohibited uses, 213
Project administration, 43–63

bidding, 51
business administration, 45–47
construction observation, 52–56
cost estimating, 49–50
postoccupancy evaluation, 57–63
project management, 43–44
project manual, 48

Project closeout, 54–56
Project limits, in highway planning, 133
Project management, 43–44, 623
Project management schedule, 297
Project manual, 48
Proper functioning condition (wetlands),

458–459
Property survey, 184
Proportion:

in pavement design, 433
in public planting, 629
in residential landscapes, 630

Protected membrane roofing, 739
Protection boards:

for green roofs, 717
for liquid-applied elastomeric membrane

waterproofing, 727–728
for plaza membrane waterproofing sys-

tems, 723, 724
Protective coatings (concrete), 949
Proxemics, 67
Pruitt, B. A., 458
Pruning:

cacti and succulents, 686
palm trees and related species, 684–685
roots, 671
standards for, 637
in tree protection zones, 670
woody shrubs and ground covers, 687–689
woody trees, 679–681

Public accommodations, 269
Public bids, 51
Public distance, 67
Public-private consortia (cultural districts),

156
Public review of plans, 186
Public services, in town planning process,

185–186
Public spaces:

continuum of private spaces and, 76
delineating, 204
exterior, 222
lighting for, 622–623
in neighborhoods, 194
planting design principles for, 629
in residential planning, 216

Public swimming and diving pools, 870–871
Pumps:

fountain, 429, 430
for residential swimming pools, 868

Punchlist, 54–56
Purpose and need statement (CSS), 225
PVC liners, 814–815
PVC pipe, 413–415
PVC roofing, 735–737

Q
Quality assurance (QA), 11, 57
Quality standards, plant, 1017–1018
Quantification (in cost estimation), 49
Quarantines, plants, 1019–1020
Quarry mining, 806
Queuing (streets), 248–249

R
Railings, 455, 589, 591, 593. See also

Handrails

Railing planters, 694
Rain, stability of coatings and, 1035
Rain cups, 391
Rainfall, 371, 372
Rain gardens:

rainwater harvesting, 387
in stormwater management, 366, 370

Rainwater harvesting, 387–392
active, 388–392
passive, 387–388
rainwater collection systems, 123
in stormwater management, 365
water quality requirements, 391

Raised beds, 647
Raised gardens, 839
Ramps, 455, 472–476

accessibility, 280
concrete, 475, 476
details, 484–486
fence with pipe handrail for, 488–492
masonry, 475, 476
for swimming pools, 288
widths of, 243, 246
wood, 475, 476

Ramp steps, 468
Rapuano, Michael, 132
Rating systems, LEED, 223–224
Rational formula (runoff), 373, 399
Raw water, 358
Reach ranges:

and accessibility, 278
typical, 272

Rear yard buildings, 202–203
Receptacles, 611
Recessed planters, 698
Recess line, 204
Reclamation, 792

Shullsburg lead-zinc mine tailing reclama-
tion, 800

surface mine reclamation, 806–810
Reconstruction, 150, 772
Record drawings, 11
Record keeping, 46–47, 52
Recreational facilities, 841–898

backstops, 855
badminton, 855, 865
baseball, 842–843, 853, 855, 1015
basketball, 855–856, 864
bleachers, 880–881
bocce, 851, 1015
court construction, 853–854
croquet, 866, 1016
equestrian, 877
field hockey, 851
football, 844–846
golf courses, 884–892
grandstands, 880–881
horseshoes, 867
interpretive components, 894
lacrosse, 851
lawn bowling, 866
paddle tennis, 865
platform tennis, 865
playing fields, 853–854
rugby, 851
shuffleboard, 867, 1016
skiing, 878–879
in snow country, 882–883
soccer, 847–851
softball, 843, 853, 855, 1015
surfaces for, 1012–1016
swimming pools, 868–876
team handball, 852
tennis, 861–863, 865, 1013–1015
track and field, 857–860, 1013, 1016
volleyball, 855, 865, 1015

Recreational surfaces, 1012–1016
Recreational trails, circulation for, 262–265
Recycled-content materials, 125
Recycling:

of asphaltic concrete pavements, 922
facilities for, 896–898
of metals, 978–979
receptacles for, 283–284
salvaged materials, 125, 1003–1004

References (bidding), 51
Reflections, in site analysis, 187
Reflectivity, 85
Reforestation, for avalanche control, 780
Refuse compactors, 895
Regional character, in site analysis, 188
Regional climate, 91–93
Regional level analysis, 31
Regional planning criteria, 185
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Regional systems, 120, 233–234
Regional types, in site planning, 195–196
Regional winds, 88
Regulations:

for accessibility, 266–268
for campus planning, 754
for fire prevention, 781–782
for noise control, 816
for small urban parks, 825

Regulatory flood datums (RFDs), 784
Rehabilitation, 150, 772, 792
Rehabilitation Act of 1973, 266, 267
Rehabilitation plan, for historic landscapes,

150–151
Rehmann, Elsa, 6, 8, 9
Reinforced concrete, 445–447, 947–948
Reinforced concrete walls, 518
Reinforced turf, 705, 706
Reinforcement:

freestanding walls, 500–502
masonry construction, 964–965
retaining walls, 507–508

Relative value, 49
Remedial model (cities), 195, 196
Remediation:

brownfields, 799–801
phytoremediation, 802–805

Remote sensing, in brownfields evaluation,
101

Removal of soil, 647
Renewable energy sources, 126
Repetition:

in residential landscapes, 630, 631
in restorative gardens, 743

Replacement of soil, 647
Repton, Humphry, 5
Request for information (RFI), 54
Reserve Park, 834
Residential densities:

site planning for, 218
in transit-oriented development, 233

Residential green roofs, 912, 913
Residential property, crime prevention

through environmental design for, 161
Residential roads, 207
Residential site planning, 216–221

density, 218
single-family attached housing, 220–221
single-family detached housing, 219

Residential spaces:
densities for transit-oriented development,

233
landscape design principles for, 630–633
lighting for, 622
roadway systems in, 241
vehicle circulation in, 248–249

Residential streets, 207
Residential swimming pools, 868–869
Resource assessment, visual, see Landscape

visual resource assessment
Resource conservation, 117–118
Resource inventory, 117–118
Resource use and reuse, in sustainable site

design, 124–125
Rest areas, for recreational trails, 263
Restoration, 150, 772

of ecological communities, 792–798
of habitats and natural resources, 121–122
of streams, 393–398
surface mine reclamation, 806–810
of watercourses, 459–462
of wetlands, 458

Restorative gardens, 741–743
Restricted areas (fire protection), 214
Retaining walls, 505–513

cantilever, 506
counterfort, 506–507
details, 515–516, 518
drainage and waterproofing, 508–509
and earth pressure, 308–309
in earthquake zones, 775
for erosion/sediment control, 791
failure of, 308, 507
foundations, 507
in grading plan, 321
gravity, 505–506
joints and reinforcement, 507–508
mechanics of, 510
modular gravity walls systems, 510
soil pressure on, 507
static investigation of, 510–512
termination of, 324
timber, 509
for tree protection, 671

Retarding admixtures (concrete), 934–935
Reused materials, 125
RFDs (regulatory flood datums), 784
RFI (request for information), 54
Rhizomatous grasses, 705
Rhizomatous-stoloniferous grasses, 705
Rhythm, in pavement design, 433
Rib framing (wood structures), 559, 560
Rice hull ash, 952
Right angle joints (wood), 1006
Right-of-way, in vehicular circulation plan-

ning, 245
Riparian areas, 104, 459–462
Risks:

associated with crime, 159
balancing threat and, 181
on golf courses, 887
security strategy and level of, 180

Risk assessment:
in site security planning, 175
in streetscape security design, 170

Risk management, 57
Rivers and Harbors Act, 40, 458
Riverine floods, 783
Riverine wetlands, 458
Riverside, Illinois, 228
RiverWinds Community Center, West

Deptford, New Jersey, 572–574
Rivets, 984
Roads, 207, 209, 211

asphalt concrete, 449, 451
in cemeteries, 771
context-sensitive solutions in, 225–227
cross slopes, 320
grade for, 245, 315
reducing negative impacts of, 121
subgrade classifications for, 450
traffic classifications for, 449
in winter sports areas, 882

Road alignment, 330–341
design considerations, 330–331
design elements, 332–340
horizontal and vertical, coordination of,

340–341
Road cuts, 315
Roadway systems:

classification and hierarchy of, 240–241
function and classification of, 331
grade for, 245
vehicular circulation, 240–249

Roberts, Edith A., 8, 9
Robinson, William, 5, 9
Rock Creek Park, Washington, DC, 821
Rock Creek Parkway, 132
Rock filter dams, 791
Rocky Mountain region, native plants for, 664
Rodeo, 877
Rod reinforcement (trees), 683
Roofs:

for freestanding wood structures, 561
in sustainable design, 126–127

Roof gardens, 713. See also Green roofs
Roofing:

built-up, 716, 729–731
EPDM single-ply, 734
for freestanding wood structures, 561
for green roofs, 716–717
liquid-applied, 738
modified bitumen membrane, 716, 732–733
protected membrane, 739
single-ply PVC, 735–737
spray-applied polyurethane foam, 740

Rooftop planters, 721
Root barriers, 641, 672, 717
Root systems:

exposed, protecting, 910–911
improving nutrient availability to, 674
and soil/air/water relationships, 673
of trees, 669

Rose, James, 8, 9
Rotor sprinklers, 406, 407
Rough grading, 298
Routes, accessible, 274–275
Routes of travel, 278–280
Routing plan, for golf courses, 884
Rubber track surfaces, 1013
Rug-and-pad turf systems, 691
Rugby facilities, 851
Running bond pattern (brick), 497, 498
Runoff:

calculation of, 347
control systems for, 351–354
and firescape requirements, 781–782
slowing, 123

in stormwater management, 365, 366, 379
trees for reducing, 634
water quality control, 383–386

Rural roads, 207, 211
Rural village design, 191–192
Rye grass, 690

S
Safety:

for accessible camping, 290
for accessible fishing, 291
for athletes, 1012
with coatings, 1036
design for, 127
distances for, in sports, 880
for golf courses, 887–888
lighting for, 613, 618, 620–621, 623
for play areas, 829
practices for, 52
pruning and trimming for, 687
for recreational trails, 264, 280, 281
for stairs, 464
for steps, 955
for swimming pools, 287
underwater lighting for, 628
use of metals for, 968
of walkways, 626

Saint Augustine grass, 690
Salt:

and metal corrosion, 973, 974
in soil, 647, 651, 661

Salvaged materials, 125, 1003–1004
Sampling soils, 100
Sand:

in play areas, 838
as play area surface, 836, 837
as soil amendment, 648

Sand-based turf systems, 706
Sandy loam, 651
Sandy soils, 301, 673
Santa Rosa, California, 229, 231
Sasaki, Yoji, 748
Satellite imagery, 38
Savanna native species, 663
Sawmill River Parkway, 132
Scale:

for fences, 521
human, 629
in pavement design, 433
of project, 10
in public planting, 629
in residential landscapes, 630, 631

Schedule:
lighting, 613
of probable costs, 49, 50

Schjetnan, Mario, 748
Schwartz, Martha, 9, 748
Scientific names of plants, 1017
Scoping (standards), 266
Screeding (concrete), 938
Screening devices, 159, 768. See also Fences

and screens
Screws, 983–985
SCS method, 373
Sealers:

concrete, 925
for metals, 976

Seating. See also Benches
for accessible assembly areas, 285
bleachers, 880–881
at planters, 696
in play areas, 838
for wood decks, 589, 590

Secondary air pollutants, 96
Secretary of the Interior’s Guidelines for the

Treatment of Cultural Landscapes, 140,
141

The Secretary of the Interior’s Standards for
the Treatment of Historic Properties with
Guidelines for the Treatment of
Cultural Landscapes, 759, 772

Security, 158–182
crime prevention through environmental

design, 158–174
design for, 127
lighting for, 623
as lighting objective, 613
practices for, 52
pruning and trimming for, 687
for recreational trails, 264
in residential planning, 216, 217
site security planning, 175–182
use of metals for, 968

Security consultants, 179

Security layering, 177–178
Security zones, 169, 170
Sedges, native species of, 662, 663
Sediments:

on brownfield sites, 102
control of, 122, 786–791

Sedimentation, 786
Seeding, turf, 709, 710
Seepage, water, 301, 302
Seismic areas, construction in, 774–775
Semitransparent coatings, 1035, 1037
Semitransparent fences, 521, 524
Semivolatile organic compounds (SVOCs), 102
September 11, 2001 attacks, 175
Serpentine walls, 495, 954, 955
Service access, 184
Service areas, for golf courses, 890
Setback, 204
Settlement:

concrete, 924
cut and fill calculation, 329
freestanding walls, 504, 505
retaining walls, 507, 512

SFW (subsurface flow wetlands), 812–813
Shade:

maximizing, 126
in play areas, 838

Shade trees, 634, 654–661
Shadow:

in computer modeling, 34
patterns of, in site analysis, 187

Shadow diagrams, 81, 84–86
Shale, in brick making, 954
Shallow marsh systems, 351, 353
Shared parking, 213
Shared streets, 249
Shared-use paths, 262–265
Shear (soil), 306
Shearing, 688–689
Sheet index, 16
Sheet locator key map, 16
Sheet metals, 972, 997
Shenstone, William, 5
Shielding, for outdoor lamps, 616
Shock-absorbing surfacing materials, 834
Shop drawings, 11
Shopfronts, 206
Shores, accessibility of, 286–287
Shoulders, roadway, 246
Show rings (horses), 877
Shrinkage (soil):

cut and fill calculation, 329
shrink-swell susceptibility, 304–306

Shrinkage limit (soil), 300
Shrink-swell susceptibility (soil), 304–306
Shrubs:

bare root, 907, 908
as barriers, 169
native species, 662, 664, 665
planting detail, 627
root ball sizes for, 1018
tolerance of soil conditions, 657, 660–661
woody, 687–689
for xeriscaping, 667

Shuffleboard facilities, 867, 1016
Shullsburg lead-zinc mine tailing reclamation,

800
Sidewalks, 246

lighting for, 626
pavers as alternative to, 909
standard cross section of, 307
urban, planting trees by, 644

Sidewalk security zone, 169
Side yard buildings, 202
Sight distance, 332
Signage:

accessibility, 278, 293
for accessible routes, 275
for accessible swimming pools, 289
for bicycles, 261
for enabling gardens, 745
for golf courses, 890
interpretive signs, 608
for outdoor play areas, 839–840
for tree protection zones, 670

Silent Spring (Rachel Carson), 9
Silica fume, 932, 952
Siloxanes, 978
Silt, 300
Silviculture, 668
Simonds, O. C., 5, 6, 8, 9
Simonson, Wilbur, 132–133
Single-family attached houses, site plan for,

220–221
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Single-family detached houses:
density of, 218
site plan for, 219

Single-ply roofing:
EPDM, 734
for green roofs, 716
PVC, 735–737

Sinks, accessible, 284
Site analysis, 186

environmental, 187–190
for golf courses, 884, 886
for historic battlefields, 758–759
for large city parks, 821
for turf, 706–709
for waterfront parks, 827

Site assessment:
for historic cemeteries, 772
in site security planning, 177
for zoos, 760

Site cleanup, 299
Site development footprint, 121, 365
Site disturbance, minimizing, 120–121
Site furnishings, 601–612

benches, 601–602
bollards, 603–604, 610
boulder placement, 605
drinking fountain, 608
drive/walkover lights, 611
flagpoles, 605, 609
flags, 609
game tables, 602–603
information-related furnishings, 612
installation of, 299
interpretive signs, 608
irrigation equipment, 607–608
landscape lights, 610
light poles, 606
mailboxes, 608
parking guards, 606
planter boxes, 604
planters, 612
receptacles, 611
speed bumps, 606
tree grates, 604–605
tree protection, 610
urns, 611
wheel stops, 606

Site grading and earthwork, 315–325
aesthetics, 315
contours, 316–317
finished grading plan, 323, 325
preparation of grading plans, 318–323
slopes, grades, and spot elevations,

317–318
special conditions, 320–321, 324
specifications for earthwork, 323

Site history reviews:
brownfields, 100
historic landscapes, 140

Site planning, 14, 183–234
accessible camping, 290
accessible picnic sites, 282
block types, 198
building types, 202–203
commercial site development, 183–184
context-sensitive solutions in, 225–227
energy conservation, 125–126
environmental site analysis, 187–190
exterior space design, 222
fire protection, 214–215
frontage types, 206
landscape types, 207–208
LEED™ application in, 223–224
low-impact, 462–463
open space types, 199–201
plan types, 197
regional types, 195–196
residential, 216–221
rural village design, 191–192
spatial definition, 204–205
thoroughfare nomenclature, 209–210
thoroughfare types, 211
town planning process, 185–186
traditional neighborhood development,

212–213
transit-oriented development, 228–234
urbanism elements, 193–194

Site preparation, 298
Site security planning, 175–182. See also

Crime prevention through environmen-
tal design

design criteria for, 176
design problems in, 176
GSA Security Standards, 179–181

hardening of site elements, 176
in landscape and building architecture,

176–177
permanent features, 175
risk assessment in, 175
security consultant issues, 179
security delivery system, 178–179
security layering, 177–178
site assessment process, 177
temporary barriers, 175

Site selection, for sustainable design, 120
Site survey, 187
Site visits, scheduling, 53–54
63rd Street Minipark, Berkeley, California, 61
Sketches and Hints on Landscape Gardening

(Humphry Repton), 5
Ski facilities, 878–879, 882–883
Skinning (palms), 684
Skyline Drive, 132
Slab avalanches, 778
Slag, in concrete, 952
Slag cement, 933
Sleeving, irrigation, 415
Sliding:

freestanding walls, 505
retaining walls, 507, 512

Slope(s):
for accessible entry ramps, 287
for accessible swimming pool entries, 288
classification of, 310
in environmental site analysis, 189
in exterior routes of travel, 279
and fence design, 521
for outdoor recreation access, 280
placement of soil on, 905
planting trees on, 910
for ramps, 472
in site grading and earthwork, 317–318
soil stability on, 309–311
for sports fields, 321
for stair risers, 464
surface texture and perception of, 318

Slope plantings, soils for, 910
Slot welds, 980, 981
Slump test (concrete), 446
The Small Place (Elsa Rehmann), 6, 8
Smart Growth, 233–234
Smeaton, John, 923
Smith, Ken, 748
Smokestacks, 96–98
Snowmaking, 883
Soccer facilities, 847–851
Social issues, in road design, 225
Social space, 67
Sociofugal space, 76
Sociopetal space, 76
Sod, 709
Softball facilities, 843, 853, 855, 1015
Soils, 189, 646, 901–915

agronomic soils testing, 673
alteration of, 901–902
for berms, 910
on brownfield sites, 100, 102
for cacti and succulents, 686
characteristics for planting, 635
classification systems for, 300
for containerized plants, 913–914
for covered (paved) areas, 908–910
for designed rooftops, 911–913
designing soil profiles, 902–904
disturbed, 646–653
in ecological community restoration,

793–794
and filling/excavating around existing trees,

910–911
garden, 905–906
hydrologic groups, 372
importance to landscape architects, 901
improvement of, 642
modification of, 642–644, 647–650, 901–902
moisture testing, 673
mulch on, 914–915
nutrition levels, 673–674
pH of, 647, 648, 650
for planting on slopes, 910
protecting/restoring health and fertility of,

122
reflectivity of, 85
sampling, 100
on slopes, 309–311
soil analyses, 904–905
soil profiles, 905–913
stability of, 306, 309–311
structural, 123, 648–650

for trees, 907–909
for turf, 709, 906–907
urban, 646–653
for urban tree planting, 643–645
wetland, 458
working, 301

Soil/air/water relationships, 673
Soil analyses, 904–905
Soil assessment, 646
Soil bioengineering, 395
Soil chemistry, 673
Soil compaction, 122, 123, 306

excessive, correction of, 306–307
prevention of, 307
structural soils, 649

Soil density, 647
Soil erosion control, 122, 786–791

during construction, 298
in landslide areas, 776
for recreational trails, 265
with weed control, 677

Soil filters (graywater systems), 362
Soil gas surveys, 100
Soil horizons, 901
Soil infiltration rate (irrigation), 416
Soil mechanics, 300–311

defined, 300
mechanics of soil stability, 306–309
shrink-swell susceptibility, 304–306
soil stability on slopes, 309–311
water in soil, 300–305

Soil pressure, on retaining walls, 507
Soil profiles:

for berms, 910
for containerized plants, 913–914
for covered/paved applications, 908–910
designing, 902–904
for filling/excavating around existing trees,

910–911
for garden soils, 905–906
for green roofs, 911–913
ideal, 905–913
for planting on slopes, 910
for plantings with trees, 907–909
for turf-planted areas, 906–907

Soil strength, 306
Soil structure, 646, 706
Soil Taxonomy System, USDA-NRCS, 300,

304
Soil texture, 646, 902–903
Soil volume, 650–651
Solar path diagrams, 81
Solar radiation:

defined, 81
for greenhouses, 1032
modifying, 81–86
and regional climate, 93
and stability of coatings, 1035

Soldering, 972
Solid fences, 521, 524
Solid geometry, 1049
Solid matter in soils, 646
Solid-steel ornamental metal fences, 536–537

details, 539–556
Texas State Capital Restoration Project, 149

Solid walls, freestanding, 495
Solid waste collection/recycling, 896–897
Soluble salts (in soils), 651
Somerville, D. E., 458
Sound barriers, 816–820
Sound control and reduction, 634, 816–820
Southeast region, xeriscape plants for, 667
Southern U.S., native plants for, 664
Southwest region:

mulching trees in, 679
native plants for, 664
synthetic turf in, 691
xeriscape plants for, 667

Spas, 870
Space frames, 578–583
Spade diggers, 637–640, 908
Spans, wood deck, 589, 591–592
Spatial definition, in site planning, 204–205
Spatial organization, for historic landscapes,

141, 151
Spatial relationships, human nature and,

76–80
Special coating systems, 1034
Specialty paving, 299
Species-of-concern lists, 751
Specifications, 10. See also Standards

coordination guidelines for, 10
for golf courses, 884
for hydraulic cements, 931–932

for interior plants, 692
for mortar and grout, 961
for plant maintenance, 673
for portland cements, 930, 931
for pruning, 680
for silica fume, 952
for tree planting, 672
for tree soil volume, 650
for welds, 980, 981
for wood, 1005

Speed bumps, 606
Speed control devices, 251
Spf (standard projected flood), 783
Split-flow management, 366, 367, 381, 382
Sports fields. See also Recreational facilities

drainage for, 324
grading, 321

Spot elevations, in site grading and earth-
work, 317–318

Spot welding, 972
Spray-applied polyurethane foam roofing,

740
Spray sprinklers, 405–407, 675
Sprigging (turf), 709, 710
Sprinkler irrigation, 401, 405–408
Squares, 213
Square blocks, 198
Stability:

atmospheric, 96
of coatings, 1035–1036
of freestanding walls, 503–505
of paints, 1035–1036
of retaining walls, 510–512
of soil on slopes, 309–311
of soils, 306, 309–311

Stabilization, stream, 393
Stabilized sod, 441
Stack bond pattern (brick), 497, 498
Stadium seating, 880
Stains, 941, 1035, 1037
Stainless steel, 970
Stairs, 464–472

concrete, 487
construction details, 467–472
design considerations, 464–467
fence with pipe handrail for, 488–492
handrails for, 466–467
lighting for, 626
masonry, 467–472
for swimming pools, 288–289
wood, 468, 472
for wood decks, 589, 590, 594

Stakeholders in projects, 119, 225, 226
Staking, 636–640

cacti and succulents, 686
palm trees and related species, 684
woody trees, 679

Stamps, wood, 999–1000
Standards. See also Specifications

accessibility, 266–268. See also Americans
with Disabilities Act Accessibility
Guidelines

for air quality, 96
CAD, 35, 36
for campuses, 754
for cement in drinking water systems, 932
for competition swimming pools, 872
for concrete aggregates, 933
for concrete curing compounds, 925
for golf courses, 884, 892
for grading, 319
graphics, 38
for green roofs, 911
for historic battlefield preservation, 759
for interior plants, 1020
LEED, 128
for lumber, 1002
for nursery stock, 1017–1019
for plant form, 637
for plant hardiness, 1019
for plant materials, 1018–1019
for plant nomenclature, 1017
for plant quality, 1017–1018
for pruning, 637
for reach ranges, 272
for rehabilitation, 150
for right-of-way, 245
for small urban parks, 824–825
for soil testing, 904–905
for surface mine reclamation, 806
for symbols, 19
for tree maintenance and planning, 672
for vehicular circulation, 241
for wood, 1005
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Standard Cyclopedia of Horticulture, 5
Standard projected flood (spf), 783
Stapleton Park, Denver, Colorado, 822
State planning criteria, 185
Static hydraulics, 410–411
Status seeking, 79–80
Steel, 969–970

coating systems for, 1041
design considerations, 1043
energy consumption, 1043
life cycle, 1043
waste generation, 1043

Steele, Fletcher, 8
Steel edging, 483, 484
Steel shapes:

angles, tees, zees, channels, 989
S, HP, C, MC, and L, 987
structural tees cut from W and S shapes,

988
W and M, 986

Steel-wire cable fences, 536
Steel-wire mesh fences, 535
Steps, 455. See also Stairs

brick, 955, 957
concrete, 487
fences with pipe handrail for, 488–492
lighting for, 626
wood decks, 594

Stepping stones, 435
Stewardship projects, 80
Stoloniferous grasses, 705
Stone:

curbs, 477, 481
freestanding walls, 497, 498, 514
for overhead structures, 574, 577–578
in structural soils, 648–650
veneer walls, 496

Stoops, 206
Stopping sight distance, 332–334
Storage:

for golf courses, 889
of irrigation water, 359–361
in play areas, 838
in public gardens, 839

Storage ponds (runoff), 351
Storage tanks, coatings for, 1041
Stories, 213
Storm drain outlet protection, 791
Stormwater:

impact of metal surfaces on, 979
runoff control systems, 351–354

Stormwater management, 364–400
conveyance of stormwater, 374–378
for golf courses, 890
hydrology, 371–373
in large city parks, 823
pipe systems design and sizing, 399–400
quality control, 383–386
quantity control, 379–382
rainwater harvesting, 387–392
site design for, 364–370
for stream restoration, 393–398

Stormwater ponds, 384
Stormwater wetlands, 351–354, 384
Strain (soil), 306
Straps (for wood), 1000
Streambank stabilization, 791
Stream diversion channel, 791
Stream restoration, 393–398

alternative approaches to, 393
construction issues with, 397–398
geomorphic models for, 393–394
permitting, 396, 397
techniques for, 394–397

Streets, 209, 211
classifications/hierarchy of, 240–241
commercial, 207, 208
grade for, 245
lighting for, 626
reducing negative impacts of, 121
residential, 207
shared, 249
in transit-oriented development, 229–231
in urban neighborhoods, 193, 194
vehicular circulation, 240–249

Street furniture, 214
Street lamps, 213
Streetscape elements, in crime prevention,

162, 164, 169–173
Street trees, 213
Street vistas, 213
Stress (soil), 306
Strict liability, 45–46
Structural design (pavement), 432

Structural soils, 123, 648–650, 661
Structural stream restoration, 394, 395
Structural welds, 980–981
Structures in landscape, 455–457

curbs, 476–484, 492–494
fences and screens, 521–558
freestanding walls, 495–505, 513–515, 517,

519
freestanding wood structures, 559–562
gazebos, 559–562
historic landscapes, 141, 151
overhead structures, 563–584
ramps, 472–476, 484–486
retaining walls, 505–513, 515–516, 518
as security barriers, 175
stairs, 464–467, 487–492
timber bridges, 595–600
wood decks, 585–594

Stucco walls:
freestanding, 497, 499
as substrate, 1040

The Study of Plant Communities (Henry J.
Oosting), 9

Subbase (concrete), 938
Subdivisions, crime prevention in, 161
Subgrade, concrete, 938
Subirrigation, for indoor plants, 701, 703
Subsoil, 646, 901, 904
Substantial completion, 54–56
Substrate:

for built-up bituminous membrane water-
proofing, 725

for coatings, 1038–1042
for liquid-applied elastomeric membrane

waterproofing, 727
for plaza membrane waterproofing sys-

tems, 723
soil, 901

Subsurface drainage systems, 301–303,
344–345

Subsurface flow wetlands (SFW), 812–813
Subsurface soil sculpting, 647
Subsurface water, in environmental site

analysis, 190
Suburban areas, site analysis for, 187
Succulents, maintenance of, 686–687
Suitland Parkway, 132
Sulfates, concrete and, 929–930
Summerstage, Rumsey Playfield, New York

City, 579–583
Sun:

location of, 82–85, 187
for turfgrasses, 706

Sunny Day Playground, 835
Sun path diagrams, 83–84
Sun-time, clock-time vs., 81, 82
Superelevation, 334–336
Superficial mimicry, 792
Supplemental irrigation, 674–675
Supplemental nutrition, 674
Surfaces. See also specific types of surfaces,

e.g.: Pavement
for accessibility, 274
for outdoor tennis courts, 863
recreational, 1012–1016
for recreational trails, 265
for recreational trails/paths, 262
for tennis, 1013–1015
for track and field events, 857, 1013
for winter sports areas, 882

Surface drainage systems, 346–350
grates, 348–349
paving materials, 346–347
sizing channels, 347–348
and soil mechanics, 301

Surface materials:
and cut and fill calculation, 329
outdoor play areas, 833–837
perception of slope and texture of, 318

Surface mine reclamation, 806–810
Surface-mounted light fixtures, 617
Surface runoff, 372–373
Surface treatments:

for asphalt, 919
for asphaltic concrete, 451, 918–919
for concrete, 448, 941–944, 952
for light fixtures, 620
for metals, 978
for preservative-treated wood, 1010
for wood, 999

Surface water:
on brownfield sites, 102
in environmental site analysis, 190
and stability of coatings, 1036

Surfacing, for built-up roofing application,
731

Surveillance, 159, 160
Surveys:

landscape, 28–29
protecting existing features during, 120–121

Suspension bridges, timber, 596–597, 599
Sustainable design:

goals for, 120
for landscape structures, 457
in large city parks, 823
for metals, 978–979
for overhead structures, 563
for small urban parks, 826
and wildlife habitats, 79–80

Sustainable site design, 119–129
air and atmospheric quality impacts,

126–127
design considerations, 120
energy use, 125–126
features and habitat, 121–122
human health, 127–128
for management and maintenance, 128
principles and strategies, 119
process and project delivery techniques,

119–120
resource use and reuse, 124–125
site disturbance, 120–121
soil health and fertility, 122
support for, 128–129
vegetation, 122–123
water resources, 123–124

SVOCs (semivolatile organic compounds), 102
Swales, 321

biofilter, 384–386
function of, 320
in grading plan, 322–323
rainwater harvesting, 387
for recreational trails, 265
for stormwater conveyance, 374–375
in stormwater management, 366, 367
surface drainage, 301

Sweeps, in public planting, 629
Swelling (soil):

cut and fill calculation, 329
shrink-swell susceptibility, 304–306

Swimming pools, 868–876
accessibility, 287–289
competition, 872, 874–875
lighting for, 628
platforms/ladders/bulkheads/end wall tar-

gets, 876
public, 870–871
residential, 868–869

Symbols:
for drawings, 19–25
for irrigation systems, 404–405
for lighting, 613
recycling, 896
for wood species identification, 999–1000

Synthetic aggregates, 916
Synthetic surfaces:

artificial turf, 1013
for play areas, 826, 827
for track, 1013

Synthetic turf, 691

T
Tables:

for fish cleaning, 292
game, 602–603, 838
picnic, 282
in play areas, 838

Tackifiers, 649
Taconic State Parkway, 132
Target hardening, 158
TCE (trichloroethylene), 802–803
Team handball facilities, 852
Tees, metal, 989
Telescopic bleachers, 880, 881
Temperature:

for built-up roofing application, 731
and concrete placement, 927–928
for interior plants, 693, 695, 1020
and stability of coatings, 1035

Temperature indices, 92
Temporary barriers, in site security planning,

175
Tennessee Valley Authority (TVA), 811
Tennis facilities, 861–863, 865, 1013–1015
Tensar geogrid system, 510
Tensile structures, 579, 583–586, 1026–1027
Termite protection, 1009
Terracing, 310, 316, 397

Terrain conductivity survey, 101
Territoriality, 158
Territorial reinforcement, 159, 160
Territory, 76
Testing, soil, 904–905
Texas State Aquarium, Corpus Christi, Texas,

894
Texas State Capital Restoration Project,

149–150, 152
Textural classes (soil), 300
Textures:

brick, 957, 958
for concrete, 448, 941, 944
in pavement design, 433

Texturing, 33
Therapeutic gardens, 741–745
Thermal spray galvanizing, 977
Thermoplastic membranes, for green roofs,

716
Thermosetting membranes, for green roofs,

716
Thomas Balsley and Associates, 825, 826
Thoroughfares. See also Streets

nomenclature for, 209–210
types of, 211

Threatened species, 750
3-D computer modeling, 33–34
Ties:

masonry, 965–967
wood, 1000

Tilden, Freeman, 894
Timber bridges, 595–600

connectors, 597
design criteria, 599
details, 598–600
substructure, 595–596, 599
superstructure, 596–599

Timber frame system (wood structures), 559
Timber retaining walls, 509
TIPs (transportation improvement programs),

260
Tip cut pruning, 688
Titanium, 971
Title block, construction document, 13
“Title” statutes, 41
TND, see Traditional neighborhood design
TOD, see Transit-oriented development
T.O.D., see Transit-oriented design
Toddler play areas, 830
Toilet rooms, accessibility of, 274
Tom Ridge Center at Presque Isle, Erie,

Pennsylvania, 574–576
Topiary plants, 689
Topographical survey, 187
Topographic maps, 316
Topography:

in ecological community restoration,
793–794

of historic landscapes, 141, 151
site contours, 316–317

Topsoil, 646, 647, 650, 901, 904
Total petroleum hydrocarbons (TPHs), 102
Totland, Berkeley, California, 59
Towns, 195
Town planning process, 185–186
TPHs (total petroleum hydrocarbons), 102
TPZ (tree protection zone), 670–671
Track and field facilities, 857–860

surfaces for, 1015, 1016
synthetic surfaces for, 1013

Tracts, 213
Traditional neighborhood design (TND), 193,

212–213
Traffic calming, 248
Traffic noise, 816
Traffic survey, 184
Traffic volume, 242
Trails:

accessibility of, 280–281
in large city parks, 823
recreational, 262–265
ski, 883

Transfer platforms, in outdoor play areas, 832
Transition, in pavement design, 433
Transition lines, 205
Transition plans (accessibility), 270
Transit-oriented design (T.O.D.), 195, 196
Transit-oriented development (TOD), 193,

228–234
buildings, 229, 232, 233
planning policies, 232
residential densities, 233
Smart Growth, 233–234
streets, 229–231
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Transit villages, 228, 229
Transparent fences, 521, 524
Transpiration, 306
Transportation corridor, 194
Transportation improvement programs

(TIPs), 260
Transportation issues in road design, 225
Trash receptacles, accessible, 283–284
Treated sewage effluent (TSE), 358
A Treatise on Forming, Improving and

Managing Country Residences (John
Claudius Loudon), 5

Treatise on the Theory and Practice of
Landscape Gardening (Andrew Jackson
Downing), 6

Trees, 677–683
and air quality, 96, 98
anchors for, 636–637
balled and burlapped, 907–908, 1018
bare root, 907, 908
as barriers, 169
bracing, 682–683
cabling, 682–683
construction damage to, 669–672
for energy conservation, 125
environmental effects of, 634
filling/excavating around, 910–911
forest preservation and old-growth forests, 668
guying, 679
influencing caliper development, 681
injured, 672
lightning protection for, 683
major parts of, 643
mulching, 678–679
native species, 662, 664–665
ornamental, 654–661
outdoor play areas, 839
in parking areas, 250
with paver surfaces, 909
physical characteristics of, 634
planted on slopes, 910
planting in urban areas, 643–645
protection of, 604–605, 610
pruning, 679–681
quality of soils for, 646
relationship of light fixtures and, 164
root ball sizes for, 1018–1019
root systems, 669
shade, 654–661
in single row, soil section for, 909
on slopes, 310–311
soils for, 907–909
soil volume for, 650–651
solar modifying characteristics of, 82
staking, 636–640, 679
in structural soil, 650, 651, 661
tolerance of soil conditions, 657–661
trunk protection, 678
trunk wrap, 678
with understory vegetation, 908
wet and dry soil conditions for, 646
withdrawal of water by, 306
woody, 677–683
for xeriscaping, 667

Tree protection zone (TPZ), 670–671
Tree spades, 637–640, 908
Trellises, 563, 570–574
Trenches:

drainage, 301, 302
for root pruning, 671

Tres Rios Constructed Wetlands
Demonstration Project, 811

Triangular geometry, 1052
Trichloroethylene (TCE), 802–803
Trickle irrigation, 308. See also Drip irrigation
Trickling filters (graywater systems), 362
Trigonomic tables, 1051–1052
Trimming, of woody shrubs and ground cov-

ers, 687–689
Trip generation rates, 241
Troweling concrete, 939
Truck and trailer sizes, 238
Truck docks, 239
Trunk area (planting details), 636–637, 640
Trunk formula, 672
Trunk protection:

palm trees and related species, 684
woody trees, 678

Trunk wrapping:
palm trees and related species, 684
woody trees, 678

Trusses, timber bridge, 596, 598, 599
Tschumi, Bernard, 9
TSE (treated sewage effluent), 358

Tubing, metals, 971–972, 990
Tubular steel ornamental metal fences,

536–539
Tungsten-halogen lamps, 614
Turf, 705–712

artificial turf surfaces, 1013
environmental responsibility with, 706–709
for golf courses, 891
maintenance for, 690–691
management objectives, 712
management practices, 711
mowing heights during establishment, 710
natural, 690–691
planning objectives for, 705–706
for play areas, 833, 834
seeding and sprigging rates, 710
soils for, 906–907
synthetic, 691
in xeriscaping, 666, 667

Turfgrasses, 667, 690–691
Turner Falls State Park, Oklahoma, 151
Turning paths:

for accessibility, 275, 284
in exterior routes of travel, 279
vehicular, 242, 243

Turntables, for interior plantings, 704
TVA (Tennessee Valley Authority), 811
Twisting (wood), 998
Two-story attached houses, density of, 218

U
UBC (Uniform Building Code), 1001
UFAS (Uniform Federal Accessibility

Standards), 266
Underdrainage, soil mechanics and, 303, 304
Underground systems, in streetscape security

design, 170
Underpasses, bicycle, 261
Underwater light fixtures, 617, 627–628
Unified Soil Classification System (USCS), 300
Uniform Building Code (UBC), 1001
Uniform Federal Accessibility Standards

(UFAS), 266
U.S. Army Corps of Engineers, 105, 458, 783
U.S. Fish and Wildlife Service, 458, 750, 751
U.S. Geological Survey, 777
United States Golf Association (USGA), 887,

1012
United States Plant Hardiness Zone Map

(USHZ), 1019
U.S. Green Building Council (USGBC), 41,

128, 223
Unit pavers, 434–444

garden pavements, 435
pedestrian pavements, 434
porous, 435
structural soils under, 649
vehicular pavements, 434–435

Unit prices, 49, 51
Unity, in pavement design, 433
Universal design, 67, 278, 829
University of Washington, 802
Upper Midwest region, native plants for, 664
Urban areas. See also Cities

brownfield evaluation, 100
contextual analysis, 187–188
disturbed soils in, 646–653
elements of, 193–194
large city parks, 821–823
perceived density in, 78
pollutant concentrations in, 96, 99
roadway systems in, 241
site analysis, 187
small urban parks, 824–826
stream restoration in, 394
tree planting in, 643–645
watercourse restoration in, 460

Urban design plans, 185
Urban Soil in Landscape Design (Phillip

Craul), 646
Urban soils, 646–653
Urban surfaces, reflectivity of, 85
Urethane roofing, 738
Urns, 611
Usable water volume (irrigation), 360
USCS (Unified Soil Classification System), 300
USDA Animal and Plant Health Inspection

Service, Plant Protection and
Quarantine Program (USDA APHIS
PPQ), 1019

USDA-NRCS Plant List of Accepted
Nomenclature, Taxonomy and Symbols
(PLANTS), 1017

USDA-NRCS Soil Taxonomy System, 300, 304

USGA, see United States Golf Association
USGBC, see U.S. Green Building Council
USHZ (United States Plant Hardiness Zone

Map), 1019
Utilities, 184

access for, 242, 244
and failure of pavements, 432
identifying locations of, 297, 298
in town planning process, 185–186
underground installation near trees, 671

Utility sinks, accessible, 284

V
Valves and valve assemblies:

for drip irrigation, 409–410
for irrigation systems, 403–404
for spray irrigation, 406

Van Rensselaer, Mrs. Schuyler, 5
Van Valkenburg, Michael, 748
Varé, Louis-Sulpice, 5
Vaux, Calvert, 5, 7, 132
Vegetated waterways, 791
Vegetation. See also Plants; specific types

and air quality, 96
for energy conservation, 125
in environmental site analysis, 189
for historic landscapes, 141, 151
hydrophyic, 458
in landslide areas, 776
for outdoor play areas, 839
for recreational trails, 263
reflectivity of, 85
shade-producing, 126
and slope stability, 310–311
as sound barrier, 816
in sustainable site design, 122–123
under trees, 908
in wetlands, 351

Vegetative retaining walls, 309
Vegetative stabilization, 791
Vehicles:

bicycles, 259
classification of, 330
deceleration distance, 330–331
driver characteristics, 331
nonmotorized, 127
pavements for, 434–435
and road alignment, 330–331
truck and trailer sizes, 238

Vehicle dimensions, 235–238
and parking lot design, 251, 252
and plantings in parking areas, 250

Vehicular access restriction, 163–164
Vehicular barrier design, 165–169
Vehicular circulation, 240–249

design considerations, 241–242
design elements, 245–248
design parameters, 242–244
for golf courses, 888
in residential areas, 248–249
street classifications/hierarchy, 240–241
in winter sports facilities, 882

Vehicular routes, 274
Veneer walls, freestanding, 496
Ventilation systems:

effect on plants, 693
for greenhouses, 1033

Vera, Andre, 748
Vera, Paul, 748
Vermiculite clay, 304
Vertebrate pests, 675–676
Vertical flow wetlands (VF), 813
Vertisols, 305
Veterans Administration-Florida National

Cemetery, Brooksville, Florida, 577–578
VF (vertical flow wetlands), 813
Vietnam Veterans Memorial, Washington, DC,

746, 747
Views:

in residential planning, 216
in site analysis, 188
and site grading, 315–316

Viewer groups, in highway planning, 134,
136, 137

Viewshed, in highway planning, 133
Villages, 195

rural village design, 191–192
transit, 228, 229

Village and Farm Cottages (Henry W.
Cleaveland, William Backus, and
Samuel D. Backus), 6

Village plan, 191–192
Vimy Declaration for the Preservation of

Battlefield Terrain, 759

Vines:
native species, 664, 665
training, 689

Viral diseases, 676
Visions, development of, 31
Vista points, accessibility of, 284–285
Visual impact evaluation, 136–137
Visual perception, 331
Visual permeability, 158
Visual quality analysis, in highway planning,

134–135
Visual resource assessment, see Landscape

visual resource assessment
VOCs (volatile organic compounds), 102
Void space in soils, 646
Volatile organic compounds (VOCs), 102
Volleyball facilities, 855, 865, 1015
Von Pückler-Muskau, Hermann Ludwig

Heinrich, 6

W
Walkability:

for Smart Growth, 233
in transit-oriented development, 229

Walk Disney World, 894
Walking circles, 229, 230
Walking surfaces, accessible, 274–275
Walking tours, 80
Walkways:

in exterior routes of travel, 279
foundations for, 307
lighting for, 625–626
wood decks, 594

Walls, 455
brick, 497, 954–957
cantilever retaining, 506
cavity, 496
concrete, 515–516
concrete masonry, 496–497
connecting pin wall systems, 510
coping types for, 955
counterfort retaining, 506–507
freestanding, 495–505, 513–515, 517, 519
gabion, 309
geotextile retaining, 309
gravity retaining, 505–506, 510
interlocking wall systems, 510
masonry, 517
modular gravity walls systems, 510
reinforced concrete, 518
retaining, 505–513, 515–516, 518
serpentine, 495, 954, 955
solid freestanding, 495
sound barrier, 816–818
stone, 497, 498, 514
stone veneer, 496
stucco, 497, 499, 1040
timber retaining, 509
vegetative retaining, 309
veneer, 496

Wantagh State Parkway, 132
Warranties, plant, 1019
Washington State University, 802
Waste management, 124, 895–898
Wastewater management, 124, 362
Water:

on brownfield sites, 102
for golf courses, 889–890
for interior plants, 1020
plant-available, 646
for public swimming pools, 870
in soils, 646

Water balance, 373
Water budget:

for active systems, 389
for passive systems, 387–388

Water conservation, 361
for golf courses, 886, 890
reflectivity of, 85
xeriscape design, 666–667

Watercourses, protection of, 459–462
Water distribution, 342–343
Water effects systems (fountains), 430
Water faucets, accessible, 283
Water features:

fountains, 417–431
for historic landscapes, 141, 151
lighting for, 626–628
ponds, 431
underwater light fixtures, 617

Waterfowl, at golf courses, 890
Waterfront parks, 827–828
Water meters, 355, 357, 359
Water play areas, 837–838

Hopper_INDEXrev_p1061-1074  8/30/06  3:32 PM  Page 1073



1074 Index

INDEX

Water pollution, reducing, 124
Waterproofing:

for green roofs, 641, 716–717, 912
outdoor lighting, 616
plaza membrane systems, 723–728
retaining walls, 508–509

Water quality:
for fountains, 418, 419
protecting/restoring, 124
for rainwater harvesting, 391
for runoff, 383–386
for stormwater, 383–386
wetlands 401 water quality certification

application form, 113–115
Water-reducing admixtures (concrete), 934
Water seepage, 301, 302
Watershed plans, 105
Water storage, for landscapes over structure,

720–722
Water supply and management, 342–363

catch basins, 350
conservation/protection of, 123–124
graywater harvest and treatment, 362
inlets, 350
for interior plans, 693, 694
for irrigation, 355–361, 403
manholes, 350
runoff control systems, 351–354
subsurface drainage systems, 344–345
surface drainage systems, 346–350
wastewater management, 362
water conservation, 361
water distribution, 342–343

Water trails, 263
Water treatment, for residential swimming

pools, 868
Water vapor, stability of coatings and, 1036
Waugh, Franck A., 6
Waugh, Frank A., 5, 8
Wayfinding, 563
Weakened branches, correction of, 682
Wearing course, for plaza membrane water-

proofing systems, 724
Wedged joints (wood), 1007
Weeds, 677
Weed management, 677, 833
Weep holes (retaining walls), 508
Weidenmann, Jacob, 5
Weirs, for stormwater conveyance, 375, 376
Welds, 972, 980–981

Wells, 100–101, 342
Western U.S., xeriscape plants for, 667
Wetlands:

401 water quality certification application
form, 113–115

404 permit applications, 106–112, 116
constructed, 811–815
defined, 104, 458
evaluation of, 104–116
flooding in, 783
natural, 351
preservation of, 458–463
protection strategies, 104–105
stormwater, 351–354, 384
watershed plans, 105

Wetland hydrology, 458
Wet prairie native species, 662
Wet soil conditions, 646
Wheel stops, 606
Whitaker, Francis, 968
White portland cement, 931, 951
Wildfire control, 781–782
Wildlife conservation, 760
Wildlife conservation plan, 751–752
Wildlife habitats, 79–80, 749–752

in ecological community restoration,
795–796

enhancement of, 393
in environmental site analysis, 190
in large city parks, 823
and outdoor play areas, 839
preservation/restoration of, 121–122
and vehicle circulation planning, 244
in wetlands, 351
in zoos, 760, 762

Willard Park, Berkeley, California, 58
Williams College, 757
Wind:

modifying, 87–90
overturning of freestanding walls, 504
protection from, 634
and regional climate, 93
and turf design, 706

Windsor Town Green, Windsor, California,
564–569

Windthrow hazard (green roofs), 913
Winterization of irrigation system, 415, 675
Winter sports:

design of areas, 882–883
ski facilities, 878–879, 882–883

Winthrup Harbor, Illinois, 229, 230
Wire mesh concrete reinforcement, 445
Wiring (lighting), 620–622
Wood, 998–1011

alternative materials, 1002–1004
appropriate use of, 1001
building codes and regulations, 1002
certified, 125
coatings for fasteners, 1001
common problems with, 1002
connectors and adhesives, 1000–1001
contextual concerns with, 1001–1002
ecological methods of extraction,

1002–1004
fences and gates, 521–526
freestanding structures, 559–562
freestanding walls, 499
grading systems, 999–1000
joints, 1006–1008
moisture content, 998
nontoxic and low-VOC finishes, 1004
overhead structures, 563–570
preservatives, 1009–1011
properties of, 998
ramps, 475, 476
sizing, 999
specification standards, 1005
stairs, 468, 472
as substrate, 1039, 1042
surfacing, 999

Wood curbing, 483
Wood decks, 585–594

beams, 586–588
connections to building walls, 593
construction, 594
decking and bracing, 588–589
fasteners, 594
footings, 594
footing sizes, 592
foundation, 585–586
joists, 588, 589
moisture protection, 594
piers, 586
posts, 586, 594
qualities of wood for, 593
railings, 589, 591, 593
seating, 589, 590
spans, 589, 591–592
stairs, 589, 590, 594
traditional structural systems, 585

walkways, 594
Woodland native species, 663
Woodland Park Zoo, Seattle, Washington, 766
Woody shrubs, maintenance for, 687–689
Woody trees, 677–683

bracing, 682–683
cabling, 682–683
guying, 679
influencing caliper development, 681
lightning protection, 683
mulching, 678–679
pruning, 679–681
staking, 679
trunk protection, 678
trunk wrap, 678

Workability, concrete, 924
Work relationships, 52
World Wide Web, 10
Worst-case hydraulics, 412
Wrought iron, 969
Wrought iron fences, see Solid-steel

ornamental metal fences

X
Xeriscape design, 666–667
XPs, 717–718
X-ray fluorescence, 100

Y
Yellin, Clare, 968
Yellin, Samuel, 968
Yield plan, 191

Z
Zees, metal, 989
Zinc, 971
Zoning regulations, 41–42, 183

for cultural districts, 155–156
in town planning process, 185

Zoos, 760–769
architectural design, 761–762
design guidelines, 760
interpretive design, 764
landscape architectural design, 762–765
long-range planning of, 766–767
physical design solutions, 767–769
planning principles, 760–761
programming for, 761
site assessment, 760
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