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Dedication

This edition is dedicated to Sylvia Earle (1935-), marine scientist and tireless advocate for the
environment. An oceanographer, explorer, author, company founder, and lecturer, Earle has lived

out a fantastic dream to study the oceans, and fearlessly pursued that goal when opportunities for
women were limited. After receiving her Ph.D. in 1966, Earle was a research fellow at Harvard and
then moved to Florida, where she took underwater research dives, setting records for women'’s depth
diving, and leading an all-female team of aquanauts in an underwater research project. While she
has many other accomplishments as well, Earle is particularly noted for being Chief Scientist at the
National Oceanic and Atmospheric Administration from 1990 to 1992, and a National Geographic
Explorer-in-Residence since 1998. Earle has founded three companies, which produce robotics and
other ocean exploration equipment.

In 1998, Earle was named the first “"Hero for the Planet” by Time magazine. In 2009, she
won a TED prize, which come with money to carry out a vision for global change. She used
that opportunity to launch a nonprofit, Mission Blue, which aims to establish what Earle calls
"hope spots,” or marine protected areas around the globe. It is an honor to dedicate this
book to someone who is such a good scientist and has done so much to help the environment.
Earle represents the themes of sound science, stewardship, and sustainability in a way few
people do. She is a real hero for our time. In her own words, she calls upon us to act to protect
the ocean:

“People ask: Why should I care about the ocean? Because the ocean is the cornerstone of
Earth’s life support system, it shapes climate and weather. It holds most of life on Earth.
Ninety-seven percent of Earth’s water is there. It’s the blue heart of the planet—we should
take care of our heart. It’s what makes life possible for us. We still have a really good chance
to make things better than they are. They won’t get better unless we take the action and
inspire others to do the same thing. No one is without power. Everybody has the capacity to
do something.”

— Sylvia Earle in the film Bag It: Is Your Life Too Plastic?
(Paramount Classics 2010)



Contents

Preface

PART ONE FRAMEWORK FOR
A SUSTAINABLE FUTURE

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

Science and the Environment

A Paradox: What Is the Real State

of the Planet?

Population Growth and Human Well-Being

Ecosystem Goods and Services

Global Climate Change

Loss of Biodiversity

Environmental Science and the Environmental
Movement

Sustainability

Sustainable Yields

Sustainable Societies

Sustainable Development

An Essential Transition

Sound Science

The Scientific Method

I SOUND SCIENCE Oysters Sound the Alarm

The Scientific Community

Stewardship
I STEWARDSHIP Protecting Forests

Who Are the Stewards?

Justice and Equity

Moving Toward a Sustainable Future
Social Changes

Environmental Changes

A New Commitment

Revisiting the Themes

Review Questions

Thinking Environmentally

Making a Difference

Economics, Politics,
and Public Policy

Economics and the Environment

Relationships Between Economic
Development and the Environment

Economic Systems

International Economies and Trade

The Need for a Sustainable Economy

Resources in a Sustainable Economy
Measuring the Wealth of Nations
Measuring True Economic Progress

Xiv

o Nl A wWwWw

10
10
11
11
12
12
12
13
16

17
17

18
19

19
19
19
20

21
21
22
22

23
24

24
24
26
27

27
28
29

2.3

2.4

2.5

2.6

Economy, Environment, and Ethics
Human Rights and Resources
Intergenerational Equity

Waste

Environmental Public Policy

Policy in the United States

Policy Options: Market or Regulatory?

The Public Policy Life Cycle

Economic Effects of Environmental Public
Policy

I SUSTAINABILITY California’s Green
Economy

Cost-Benefit Analysis of Environmental
Public Policy
External Costs
Environmental Regulations Impose
Real Costs
The Benefits of Environmental Regulation
Cost-Effectiveness Analysis
Progress

Getting Society to Agree on Policy
Citizen Involvement

Change the Economy to Green
International Regulation

Revisiting the Themes

Review Questions

Thinking Environmentally
Making a Difference

32
32
32
33
33
34
35
36

37

39

39
39

40
41
42
42
43
43
44
44
45
45
46
46




vi Contents

PART TWO ECOLOGY: THE 4.2 I'-)imi'FS o P°E’i“'ati°“§l eend 772
ensity Dependence and Independence
SC'ENCE OF ORGAN'SMS Critical Number 79
AND THEIR ENVIRONMENT 47 4.3  Community Interactions 80
Predation 80
. .. . Competition 83
3 Basic Needs of Living Things 48 Mutualism %6
3.1 Organisms in Their Environment 49 Commensalism 86
The Hierarchy of Ecology 49 I SOUND SCIENCE Studying Finches:
3.2  Environmental Factors 53 The Life of a Scientist 87
Optimurms, Zones of Stress, and Limits 4.4  Evolution as a Force for Change 88
of Tolerance 53 Selective Pressure 88
3.3 Matter in Living and Nonliving Systems 54 Adaptations to the Environment 88
Basic Units of Matter 55 Drifting Continents 92
Four Spheres 35 4.5 Implications for Management by Humans 94
Organic Compounds 57 Introduced Species 94
3.4 Matter and Energy 59 Ecological Lessons 96
Energy BTICS _ , 59 I SOUND SCIENCE The Biological
Energy Changes in Organisms 62 Detective: The Case of Spotted Knapweed 96
One-Way Flow of Energy 64 S
. . Revisiting the Themes 97
3.5 The Cycling of Matter in Ecosystems 64 . .
Review Questions 97
The Carbon Cycle 64 hinki . I
The Phosphorus Cycle 65 T m. ing En‘V|ronmenta y 98
The Nitrogen Cycle 66 Making a Difference 98
The Sulfur Cycle 68
I SUSTAINABILITY Planetary Boundaries g9 O Ecosystems: Energy, Patterns,
Comparing the Cycles 69 and Disturbance 99
Restmng theiThemes /1 5.1  Characteristics of Ecosystems 100
Review Questions 71 Trophic Levels, Food Chains, and Food Webs 100
Thinking Environmentally 72 Trophic Categories 101
Making a Difference 72 Limits on Trophic Levels 105
5.2 The Flow of Energy Through
4 Populations and Communities 73 the Food Web 106
4.1 Dynamics of Natural Populations 74 The Fate of Food . 106
. Energy Flow and Efficiency 106
Population Growth Curves 74 A oS 106
Biotic Potential Versus Environmental quatic systems
Resistance 75 5.3 From Ecosystems to Biomes 107
I SUSTAINABILITY Elephants in Kruger The Role of Climate - 1o7
! ) . Microclimate and Other Abiotic Factors 110
National Park: How many is too many? 76 . .
Biome Productivity 112
5.4  Ecosystem Responses to Disturbance 113
Ecological Succession 113
Disturbance and Resilience 115
5.5 Human Values and Ecosystem
Sustainability 118
Appropriation of Energy Flow 118
I SOUND SCIENCE What Are the Effects
of Reintroducing a Predator? 118
Involvement in Nutrient Cycling 119
Value of Ecosystem Capital 120
Can Ecosystems Be Restored? 121
Managing Ecosystems 122
The Future 122
I STEWARDSHIP Local Control Helps Restore
Woodlands 123
Revisiting the Themes 124
Review Questions 124
Thinking Environmentally 125
Making a Difference 125



6.2

6.3

6.4

7.1

7.2

7.3

7.4

7.5

Wild Species and Biodiversity

The Value of Wild Species and Biodiversity
Biological Wealth

Two Kinds of Value

Sources for Food and Raw Materials
Sources for Medicine

Recreational, Aesthetic, and Scientific Value
Value for Their Own Sake

Biodiversity and Its Decline

How Many Species?

The Decline of Biodiversity

Reasons for the Decline

I STEWARDSHIP Lake Erie’s Island
Snake Lady

Consequences of Losing Biodiversity

Moving Forward

Saving Wild Species

The Science of Conservation

Nonprofit Efforts

Individuals and Corporations

Governments: Local, State, and National Policies

Protecting Endangered Species

Seeing Success

Protecting Biodiversity Internationally

International Developments

I SOUND SCIENCE Using DNA to Catch
Wildlife Criminals

Stewardship Concerns

Revisiting the Themes

Review Questions

Thinking Environmentally

Making a Difference

The Value, Use, and

Restoration of Ecosystems

Ecosystem Capital and Services
Ecosystems as Natural Resources

Types of Ecosystem Uses
Conservation Versus Preservation
Patterns of Human Use of Natural Ecosystems

I SUSTAINABILITY How Much for
That Irrigation Water?

Terrestrial Ecosystems Under Pressure
Forest Ecosystems
Grassland Ecosystems

Ocean Ecosystems Under Pressure
Ocean Goods and Ecosystem Services
Threats to Ocean Ecosystems
Aquaculture: A Mixed Bag

Solutions to Ocean Problems

Protection and Restoration

Public and Private Lands in the United States

International Ecosystem Protection

Ecosystem Restoration

I SOUND SCIENCE Restoration Science:
Learning How to Restore

126

127
127
128
128
129
130
132
132
132
133
135

141
141
142
143
143
143
144
144
145
149
150
150

151
152
153
154
154
154

155

156
157

158
159
159

162

164
164
168

168
169
169
172
173

174
174
177
177

178

Contents

Final Thoughts

Revisiting the Themes
Review Questions
Thinking Environmentally
Making a Difference

PART THREE THE HUMAN
POPULATION AND
ESSENTIAL RESOURCES

8 The Human Population

8.1 Humans and Population Ecology
7- or K-Strategists
Revolutions
Do Humans Have a Carrying Capacity?

8.2  Population and Consumption—Different
Worlds
Rich Nations, Middle-Income Nations,
Poor Nations
Moving Up: Good News
Population Growth in Rich and
Poor Nations
Different Populations, Different Problems

8.3  Consequences of Population Growth
and Affluence
Consequences of Rapid Growth

I STEWARDSHIP Lessening Your Ecological
Footprint

Consequences of Affluence

Sustainable Consumption

8.4  Projecting Future Populations
Population Profiles
Predicting Populations
The Demographic Transition
Revisiting the Themes
Review Questions
Thinking Environmentally
Making a Difference

-
-F b
i L E

<

vl LIt

A

&)
gt [l

vii

180
181
181
182
182

183

184

185
186
187
189

190

190
192

193
195

197
197

197
200
201

201
201
202
207

209
210
210
210

'.II'| |.| .': }II .i "'-:Ill:! ] k1




viii

9

9.1

9.2

9.3

10

10.1
10.2

10.3

10.4

Contents

Population and Development

Predicting the Demographic
Transition

Different Ways Forward
Competing Ideas

Large and Small Families
Demographic Dividend

I SUSTAINABILITY Dealing with Graying
Populations
Case Studies: China and India

Promoting Development

The Millennium Development Goals
The Sustainable Development Goals
World Agencies at Work

The Debt Crisis

Development Aid

A New Direction: Social Modernization
Improving Education

Improving Health

Family Planning

Employment and Income

Resource Management

Putting It All Together

Revisiting the Themes

Review Questions

Thinking Environmentally
Making a Difference

Water: Hydrologic Cycle

and Human Use
Water: A Vital Resource

Hydrologic Cycle and Human Impacts

Evaporation, Condensation, and Purification

Precipitation

Groundwater

Loops, Pools, and Fluxes in the Cycle

Human Impacts on the Hydrologic Cycle

I SOUND SCIENCE What's New in the
Water Cycle?

Water: Getting Enough, Controlling

Excess

Sources

Surface Waters

Groundwater

Water Stewardship, Economics,

and Policy

Capturing Runoff

Tapping More Groundwater

Removing Salt from Seawater

Using Less Water

I STEWARDSHIP The Energy-Water-Food
Trade: Waste One, Waste Them All
Public-Policy Challenges

Revisiting the Themes
Review Questions
Thinking Environmentally
Making a Difference

211

212
212
213
213
216

217
217

219
220
221
222
224
224
226
226
227
228
229
230
230
231
231
232
232

233
234
236
236
237
239
240
241

243

244
245
247
249

252
252
252
253
253

255
256

258
258
259
259

12

121

12.2

12.3

12.4

Soil: The Foundation

for Land Ecosystems

Soil and Plants

Soil Characteristics
Soil and Plant Growth
The Soil Community

Soil Degradation
Forms of Erosion

I SOUND SCIENCE How Do We Know
the Condition of Earth’s Soils?

Practices That Cause Erosion

Nutrient Mining

Drylands and Desertification

Irrigation, Salinization, and Leaching

Loss of Soil Biota

Impacts of Mining

Creating New Land

Conserving and Restoring Soil
Helping Landholders in the United States
U.S. Policy and Soils

I SUSTAINABILITY New Ditches Save Soil
Soil Conservation in the Developing World
The Role of International Agencies
Revisiting the Themes

Review Questions

Thinking Environmentally

Making a Difference

The Production and
Distribution of Food

Crops and Animals: Major Patterns

of Food Production

Subsistence Agriculture in the Developing World

The Development of Modern Industrialized
Agriculture

The Green Revolution

Costs of Modern Agriculture

Animal Farming and Its Consequences

I SOUND SCIENCE The Meat Footprint
Biofuels and Food Production

From Green Revolution to Gene Revolution
The Promise

The Problems

The Policies

Food Distribution and Trade
Patterns in Food Trade

The Global Food Crisis

Food Security

I SUSTAINABILITY Preventing Food Crises

Hunger, Malnutrition, and Famine
Hunger and Nutrition

Extent and Consequences of Hunger

Root Cause of Hunger

Famine

Hunger Hot Spots

Food Aid

The Goal Is Zero, the Way There Is Complex

260

261
262
265
267

270
270

272
272
273
273
274
275
275
275

276
276
277

278
279
279

280
280
281
281

282

283
283

284
286
287
288

289
290

291
292
293
294

296
296
297
298

299

299
299
300
301
301
302
302
303



Contents  ix

12.5 Feeding the World as We Approach

2030-2050 304
Increasing Food Production 304
Using Current Production More Effectively 305
Sustainable Agriculture 306
Policy Change 307
Revisiting the Themes 308
Review Questions 308
Thinking Environmentally 309
Making a Difference 309
13 Pests and Pest Control 310
13.1 The Need for Pest Control 311
Types of Pests 311
I SOUND SCIENCE Marine Fouling Organisms:
Keeping One Step Ahead of the Barnacles 314
Different Philosophies of Pest Control 314
13.2 Chemical Treatment: Promises
and Problems 315 U.S. Reserves and Importation 346
Development of Chemical Pesticides The Consequences of U.S. Dependency 349
and Their Successes 315 Oil Resource Limitations and Peak Oil 350
Problems Stemming from Chemical Pesticide Use 316 Oil Sand and Oil Shale 351
1 STEWARDSHIP DDT for Malaria Control 319 14.3 Drilling for Natural Gas 352
13.3 Alternative Pest Control Methods 322 I SOUND SCIENGE Energy Returned
Cultural Control 322 on Energy Invested 354
Control by Natural Enemies 323 14.4 Mining Coal 355
Plant Breeding 325 Surface Mining 355
Natural Chemical Control 326 Coal Power 356
Sterile-Insect Techniques 327 Climate Issues 356
13.4 Making a Coherent Plan 327 14.5 Energy Policy 356
Pressures to Use Pesticides 327 Supply-Side and Demand-Side Policies 356
Integrated Pest Management 328 Overview of Major Energy Policies 357
Organically Grown Food 329 Final Thoughts 360
13.5 Pests, Pesticides, and Policy 330 Revisiting the Themes 360
Regulation of Pests 330 Review Questions 360
Regulation of Pesticides . 331 Thinking Environmentally 361
Inteljn.alt.lonal Pesticide Regulation 332 Making a Difference 361
Revisiting the Themes 332
Review Questions 333 15 Nuclear Power 362
Thm.kmg En.wronmentally 333 15.1 Nuclear Energy in Perspective 363
Making a Difference 333 The History of Nuclear Power 363
15.2 How Nuclear Power Works 365
From Mass to Energy 366
PART FOUR HARNESSING Comparing Nuclear Power with Coal Power 369
ENERGY FOR HUMAN 15.3 The Hazards and Costs of Nuclear
Power Facilities 370
S O Cl ETIE S 334 Radioactive Emissions 370
) Radioactive Wastes and Their Disposal 372
14 Energy from Fossil Fuels 335 Nuclear Power Accidents 374
14.1 Energy Sources and Uses 336 I SOUND SCIENCE Radioactivity and
Energy Transformations 336 the Military 376
A Brief History of Energy Use 337 Safety and Nuclear Power 377
Electrical Power Production 338 Economics of Nuclear Power 379
Matching Energy Sources to Uses 342 15.4 More Advanced Reactors 380
14.2 Exploiting Crude Oil 344 Breeder (Fast-Neutron) Reactors 380
How Fossil Fuels Are Formed 344 Reprocessing 380

Crude-Oil Reserves Versus Production 344 Fusion Reactors 381



x  Contents

15.5

16

16.1

16.2

16.3

16.4

16.5

16.6

The Future of Nuclear Power
Opposition

Rebirth of Nuclear Power
Revisiting the Themes
Review Questions

Thinking Environmentally
Making a Difference

Renewable Energy

Strategic Issues

Why?

Getting It Done

Putting Solar Energy to Work

Solar Heating of Water

Solar Space Heating

Solar Production of Electricity

The Future of Solar Energy

I SUSTAINABILITY Transfer of Energy
Technology to the Developing World

Indirect Solar Energy

Hydropower

Wind Power

Biomass Energy

Renewable Energy for Transportation

Biofuels

Additional Renewable-Energy Options

Geothermal Energy

Energy from the Oceans

Policies for a Sustainable-Energy Future

U.S. Energy Policy

International Energy Policy

The Global Economy

Revisiting the Themes

Review Questions

Thinking Environmentally

Making a Difference

PART FIVE POLLUTION
AND PREVENTION

17

17.1

17.2

Environmental Hazards

and Human Health

Human Health, Hazards, and
the Environment

Measures of Public Health
Hazards and Risk

Chemical Hazards

Biological Hazards

Physical Hazards

Cultural Hazards

Pollution

Protecting Environmental Health

I STEWARDSHIP A Cultural Hazard Worsens
Other Risks

Pathways of Risk

Exposure to Biological Hazards

381
382
382
383
384
384
384

385

386
386
387

388
389
389
390
394

394
395
395
396
398
399
399
403
403
404
405
405
405
406
406
406
407
407

408

409

410
410
410
411
413
415
417
417
419

419

420
420

17.3

18

18.1

18.2

18.3

Exposure to Chemical Hazards
Exposure to Physical Hazards
The Risks of Being Poor

I SOUND SCIENCE Water Pollution Drives
Malnutrition in India
The Effects of Climate Change

Risk Assessment

Risk Assessment by the EPA
Public-Health Risk Assessment
Risk Management

Risk Perception

Revisiting the Themes
Review Questions

Thinking Environmentally
Making a Difference

Global Climate Change

Atmosphere, Weather, and Climate
Layers of the Atmosphere

Weather and Climate

Earth’s Energy Balance

Moving Air

Oceans, Atmosphere, and Climate

The Science of Climate Change
How to Get Expert Information
Climates in the Past

Evidence of Climate Change Today

I SOUND SCIENCE Getting it Right
Rising Greenhouse Gases
Changes in Other Forcing Factors

The Effects of Climate Change

Modeling Global Climate

Different Pathways to 2100

The Impact of Climate Change on Ecosystems
Impact of Climate Change in the United States
Tipping Points?

423
425
426

427
428

428
429
430
431
432
433
433
434
434

435

436
436
437
438
439
440

441
442
442
444

445
447
450

451
451
452
452
454
455




18.4

18.5

19

19.1

19.2

19.3

19.4

19.5

20

20.1

20.2

20.3

Controversy and Ethics
Why So Much Doubt?

Ethical Concerns
Responding to Climate Change
Mitigation

Adaptation

Geoengineering

International Efforts

U.S. Policy on Climate Change
Revisiting the Themes
Review Questions
Thinking Environmentally
Making a Difference

Atmospheric Pollution

Air-Pollution Essentials
Pollutants and Atmospheric Cleansing
Smogs and Brown Clouds

Major Air Pollutants and Their Sources

Primary Pollutants

Secondary Pollutants

Acid Precipitation and Deposition

Impacts of Air Pollutants

Human Health

The Environment

Bringing Air Pollution Under Control

Clean Air Act

Dealing with the Pollutants

I SOUND SCIENCE Complex Clouds
and Co-Benefits of Solutions

Coping with Acid Deposition

International Regulation of Air Pollution

Destruction of the Ozone Layer

Radiation and Importance of the Shield

UV Radiation and Human Health

Formation and Breakdown of the Shield

Revisiting the Themes

Review Questions

Thinking Environmentally

Making a Difference

Water Pollution and Its

Prevention

Perspectives on Water Pollution
Water Pollution: Sources and Types

Wastewater Treatment and Management
The Pollutants in Raw Wastewater

Removing the Pollutants from Wastewater
Treatment of Sludge

Alternative Treatment Systems

Eutrophication
Different Kinds of Aquatic Plants
The Impacts of Nutrient Enrichment

I SOUND SCIENCE Can Salt Marshes

Absorb Our Nutrients?
Combating Eutrophication

456
456
456
457
457
459
460
460
462
463
463
464
464

465

466
466
467
469
470
473
474

478
478
480
483

483
484

485
488
490
490
490
491
492
496
496
497
497

498

499
500

507
507
508
511
512

513
514
51§

515
517

Contents  xi

20.4 National and International Policy

21

21.1

21.2

21.3

21.4

22

22.1

22.2

22.3

22.4

and Water Pollution
Revisiting the Themes
Review Questions
Thinking Environmentally
Making a Difference

Municipal Solid Waste:

Disposal and Recovery

Solid Waste: A Global Problem
Waste Production in the United States
Worldwide Trends

When Trash Escapes

Disposal of Waste in the United States
Past Practices

Landfills

Combustion: Waste to Energy

Costs of Municipal Solid-Waste Disposal

Better Solutions: Source Reduction

and Recycling

Source Reduction

The Recycling Solution

I SUSTAINABILITY Taking the Waste
Out of Take-Out

Municipal Recycling

Regional Recycling Options

Public Policy and Waste Management

The U.S. Regulatory Perspective

Integrated Waste Management

I STEWARDSHIP Citizen Power
International Regulation of Waste
Revisiting the Themes

Review Questions

Thinking Environmentally
Making a Difference

Hazardous Chemicals:

Pollution and Prevention

Toxicology and Chemical Hazards

Dose Response and Threshold

The Nature of Chemical Hazards: HAZMATSs
Sources of Chemicals Entering the Environment
The Threat from Toxic Chemicals

Effects on Hormones

Involvement with Food Chains

Hazardous Waste Disposal
Methods of Land Disposal

I SOUND SCIENCE Disrupting Hormones
with Pollution
Mismanagement of Hazardous Wastes

Cleaning Up the Mess
Ensuring Safe Drinking Water
Superfund for Toxic Sites

Managing Current Toxic Chemicals

and Wastes
The Clean Air and Clean Water Acts

520
522
522
523
523

524

525
525
526
527
528
528
528
531
533

533
533
534

534
536
540
540
540
541
542
542
543
544
544
544

545

546
546
547
547
548
550
551

552
552

553
554
556
556
556

558
559



xii  Contents

The Resource Conservation and Recovery

Act (RCRA) 560
Reduction of Accidents and Accidental Exposures 560
Evaluating New Chemicals 561
International Hazardous Waste Regulations 562

22.5 Broader Issues 563
Environmental Justice and Hazardous Wastes 563
Pollution Prevention for a Sustainable Society 564
Revisiting the Themes 565
Review Questions 565
Thinking Environmentally 566
Making a Difference 566

PART SIX STEWARDSHIP
FOR A SUSTAINABLE FUTURE 567

23 Sustainable Communities

and Llfes‘Fers . o068 I STEWARDSHIP Living in Tiny Houses 585
23.1 Megatrends in Communities 569 Lifestyle Changes 586
What s a City? . 369 Revisiting the Themes 588
Advantages of Urbanization 570 Review O ) 583
Challenges of Urbanization and Megacities 571 e.\/leyv ues.tlons
Slums and Shantytowns 571 Thinking Environmentally 589
The Abandoned Countryside 572 Making a Difference 589
23.2 Trends in U.S. Communities 573
The Growth of Cities 573
Urban Sprawl 573 Appendix A
Sprawl and Urban Blight 575 A to C t
Impacts of Sprawl on Public Health and the nswers 1o Loncep )
Environment 577 Checks and Understanding the Data A-1
Why Urban Sprawl Persists 578
The Housing Bubble and Suburban Blight 578 Appendix B
Back to the City ] N 578 Environmental Organizations B-1
23.3 Moving Toward Sustainable Communities 579
Reining in Sprawl 579 .
Making Cities Livable 580 Append ix C
Coordinated Planning 580 Units of Measure C-1
I SUSTAINABILITY Curitiba, Brazil—City )
Planning Meets Growth 581 Appendlx D
Portland, Oregon: A Leader Some Basic Chemical Concepts D-1
in Sustainability 583
Sustainable Communities and Poverty 584 G Iossary G-1
The Sustainable Communities Movement 584
Supporting City Leaders 584 Credits CR-1
23.4 Sustainable Lifestyles 585

Human Decisions 585 Index [-1



