
CONTENTS

Preface xv

1 1

2

5

7

16

31

33

36

37

39

1-1

1-2

1-3

1-4

1-5

1-6

1-7

1-8

1-9

Introduction

What is Environmental Engineering? ' J

Introduction to Environmental Engineering
Environmental Systems Overview
Environmental Legislation and Regulation
Environmental Ethics
A Materials Balance Approach to Problem Solving
Chapter Review
Problems
Additional Reading

/2

2-1

2-2

2-3

2-4

2-5

2-6

2-7

2-8

2-9

40

41
47
54
76
80

100
101
102
118

Hydrology

3 119

120
160
167
179
182

3-1

3-2

3-3

3-4

3-5

Water Treatment

Introduction

Coagulation

Softening
Reactors

Mixing and Flocculation

xi

Fundamentals
Rainfall Analysis
Runoff Analysis
Storage of Reservoirs
Groundwater and Wells
Waste Minimization and Water Conservation
Chapter Review
Problems
Additional Reading



xii CONTENTS

3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13

189
207
218
227
228
243
246
?60

Sedimentation
Filtration
Disinfection

Adsorption
Water Plant Waste Management
Chapter Review
Problems
Additional Reading

4, 261

262

263

265

295

304

306

309

4-1

4-2

4-3

4-4

4-5

4-6

4-7

Water Quality Management

Introduction
Water Pollutants and Their Sources
Water Quality Management in Rivers
Water Quality Management in Lakes
Chapter Review
Problems
Additional Reading

5 310

311
324
325
332
334
340
342
370
370
374
377
400
401
403
413

5-1
5-2
5-3
5-4
5-5
5-6
5-7
5-8
5-9
5-10
5-11
5-12
5-13
5-14
5-15

Wastewater Treatment

Wastewater Microbiology
Characteristics of Domestic Wastewater ,
On-Site Disposal Systems
Municipal Wastewater Treatment Systems
Unit Operations of Pretreatment
Primary Treatment
Unit Processes of Secondary Treatment
Disinfection
Advanced Wastewater Treatment
Land Treatment
Sludge Treatment

Sludge Disposal
Chapter Review
Problems
Additional Reading

6 414

415
418
420
429
434
443
452
460
486
492

6-1

6-2

6-3

6-4

6-5

6-6

6-7

6-8

6-9

fi-l0

Air Pollution

Physical and Chemical Fundamentals
Air Pollutants and Standards
Effects of Air Pollutants
Origin and Fate of Air Pollutants
Micro and Macro Air Pollution
Air Pollution Meteorology

Atmospheric Dispersion
Air Pollution Control of Stationary Sources
Air Pollution Control of Mobile Sources
Waste Minimization



CONTENTS xiii

493
494
499

6-11

6-12

6-13

Chapter Review
Problems
Additional Reading

7 500

501
514
530
534
541
550
561
575
576
580

7-1

7-2

7-3

7-4

7-5

7-6

7-7

7-8

7-9

7-10

Noise Pollution

Introduction
Effects of Noise on People

Rating Systems
Community Noise Sources and Crite:ria
Transmission of Sound Outdoors
1raffic Noise Prediction
Noise Control
Chapter Review
Problems
Additional Reading

8 581

582
590
606
609
623
624
635
636
644

8-1

8-2

8-3

8-4

8-5

8-6

8-7

8-8

8-9

Solid Waste Management

9 645

646
650
654
666
671
677
701
706
715
716
722

9-1

9-2

9-3

9-4

9-5

9-6

9-7

9-8

9-9

9-10

9-11

Hazardous Wastes

The Hazard
Definition and Classification of Hazardous Waste

RCRA and HSWA
CERCLA and SARA
Hazardous Waste Management
Treatment Technologies
Land Disposal
Groundwater Contamination and Remediation
Chapter Review
Problems
Additional Reading

10

10-1

10-2

10-3

10-4

723

724
738
747
748

Ionizing Radiation

Fundamentals
Biological Effects of Ionizing Radiation
Radiation Standards
Radiation Exposure

Perspective
Collection
Interroute Transfer
Disposal by Sanitary Landfill

Incineration
Resource Conservation and Recovery
Chapter Review
Problems
Additional Reading



xiv r()NTFNT~

10-5
10-6
10-7
10-R

Radiation Protection
Radioactive Waste
Chapter Review
Problems

752
763
775
775

Appendix A Properties of Air, Water, and
Selected Chemicals ~~~

Appendix B Noise Computation Tables and
Nomographs 787

Appendix c EPA Hazardous Waste Code Descriptions 791

Index '70'7


