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MANUALS AND REPORTS
ON ENGINEERING PRACTICE

(As developed by the Technical Procedures Committee, July 1930, and revised

March 1935, February 1962, and April 1982)

A manual or report in this series consists of an orderly presentation of facts on

a particular subject, supplemented by an analysis of limitations and applications

of these facts. It contains information useful to the average engineer in his

everyday work, rather than the findings that may be useful only occasionally or

rarely. It is not in any sense a “standard,” however; nor is it so elementary or so

conclusive as to provide a “rule of thumb” for nonengineers.

Furthermore, material in this series, in distinction from a paper (which ex-

pressed only one person’s observations or opinions), is the work of a committee

or group selected to assemble and express information on a specific topic. As

often as practicable the committee is under the general direction of one or more

of the Technical Divisions and Councils, and the product evolved has been sub-

jected to review by the Executive Committee of the Division or Council. As a

step in the process of this review, proposed manuscripts are often brought be-

fore the members of the Technical Divisions and Councils for comment, which

may serve as the basis for improvement. When published, each work shows the

names of the committees by which it was compiled and indicates clearly the

several processes through which it has passed in review, in order that its merit

may be definitely understood.

In February, 1962 (and revised in April 1982) the Board of Direction voted

to establish:

A series entitled “Manuals and Reports on Engineering Practice,” to

include the Manuals published and authorized to date, future Manuals

of Professional Practice, and Reports on Engineering Practice. All such

Manual or Report material of the Society would have been referred in

a manner approved by the Board Committee on Publications and would

be bound, with applicable discussion, in books similar to past Manuals.

Numbering would be consecutive and would be a continuation of present

Manual numbers. In some cases of reports of joint committees, bypassing

of Journal publications may be authorized.

https://www.civilenghub.com/ASCE/142475843/Sedimentation-Engineering?src=spdf


MANUALS AND REPORTS
ON ENGINEERING PRACTICE

No. Title

13 Filtering Materials for Sewage Treatment
Plants

14 Accommodation of Utility Plant Within the
Rights-of-Way of Urban Streets and
Highways

35 A List of Translations of Foreign Literature
on Hydraulics

40 Ground Water Management
41 Plastic Design in Steel: A Guide and

Commentary
45 Consulting Engineering: A Guide for the

Engagement of Engineering Services
46 Pipeline Route Selection for Rural and

Cross-Country Pipelines
47 Selected Abstracts on Structural

Applications of Plastics
49 Urban Planning Guide
50 Planning and Design Guidelines for Small

Craft Harbors
51 Survey of Current Structural Research
52 Guide for the Design of Steel Transmission

Towers
53 Criteria for Maintenance of Multilane

Highways
54 Sedimentation Engineering
55 Guide to Employment Conditions for Civil

Engineers
57 Management, Operation and Maintenance

of Irrigation and Drainage Systems
59 Computer Pricing Practices
60 Gravity Sanitary Sewer Design and

Construction
62 Existing Sewer Evaluation and

Rehabilitation
63 Structural Plastics Design Manual
64 Manual on Engineering Surveying
65 Construction Cost Control
66 Structural Plastics Selection Manual
67 Wind Tunnel Studies of Buildings and

Structures
68 Aeration: A Wastewater Treatment Process
69 Sulfide in Wastewater Collection and

Treatment Systems
70 Evapotranspiration and Irrigation Water

Requirements
71 Agricultural Salinity Assessment and

Management
72 Design of Steel Transmission Pole

Structures
73 Quality in the Constructed Project: A Guide

for Owners, Designers, and Constructors
74 Guidelines for Electrical Transmission Line

Structural Loading
76 Design of Municipal Wastewater Treatment

Plants

No. Title

77 Design and Construction of Urban
Stormwater Management Systems

78 Structural Fire Protection
79 Steel Penstocks
80 Ship Channel Design
81 Guidelines for Cloud Seeding to Augment

Precipitation
82 Odor Control in Wastewater Treatment

Plants
83 Environmental Site Investigation
84 Mechanical Connections in Wood

Structures
85 Quality of Ground Water
86 Operation and Maintenance of Ground

Water Facilities
87 Urban Runoff Quality Manual
88 Management of Water Treatment Plant

Residuals
89 Pipeline Crossings
90 Guide to Structural Optimization
91 Design of Guyed Electrical Transmission

Structures
92 Manhole Inspection and

Rehabilitation
93 Crane Safety on Construction Sites
94 Inland Navigation: Locks, Dams, and

Channels
95 Urban Subsurface Drainage
96 Guide to Improved Earthquake

Performance of Electric Power
Systems

97 Hydraulic Modeling: Concepts and
Practice

98 Conveyance of Residuals from Water and
Wastewater Treatment

99 Environmental Site Characterization and
Remediation Design Guidance

100 Groundwater Contamination by
Organic Pollutants: Analysis and
Remediation

101 Underwater Investigations
103 Guide to Hiring and Retaining Great Civil

Engineers
104 Recommended Practice for Fiber-

Reinforced Polymer Products for
Overhead Utility Line Structures

105 Animal Waste Containment in
Lagoons

106 Horizontal Auger Boring Projects
107 Ship Channel Design and Operation
108 Pipeline Design for Installation by

Horizontal Directional Drilling
109 Biologic Nutrient Removal Operation

https://www.civilenghub.com/ASCE/142475843/Sedimentation-Engineering?src=spdf


CONTENTS

Foreword ix

Foreword to the First Edition xi

CHAPTER I NATURE OF SEDIMENTATION PROBLEMS 1

A. Introduction 1
B. Problems of Erosion 2
C. Problems of Sediment Transport 6
D. Problems of Sediment Deposition 6
E. Solution of Sediment Problems 8
F. Conclusions 9
G. References 9

CHAPTER II SEDIMENT TRANSPORTATION MECHANICS 11

A. Introduction 11
B. Properties of Sediment 12
C. Erosion of Sediment—Local Scour 27
D. Suspension of Sediment 39
E. Initiation of Motion 54
F. Hydraulic Relations for Alluvial Streams 69
G. Fundamentals of Sediment Transportation 92
H. Sediment Discharge Formulas 113
I. Wind Erosion and Transportation 138
J. Transportation of Sediment in Pipes 148
K. Density Currents 166
L. Genetic Classification of Valley Sediment Deposits 171
M. References 175

CHAPTER III SEDIMENT MEASUREMENT TECHNIQUES 191

A. Fluvial Sediment 191
B. Reservoir Deposits 208
C. Accelerated Valley Deposits 227
D. Airborne Sediment 234
E. Laboratory Procedures 239
F. References 255

CHAPTER IV SEDIMENT SOURCES AND SEDIMENT YIELDS 261

A. Introduction 261
B. Erosion Rates from Sediment Sources 262

vii

https://www.civilenghub.com/ASCE/142475843/Sedimentation-Engineering?src=spdf


viii contents

C. Yield from Sediment Sources 273
D. References 289

CHAPTER V SEDIMENT CONTROL METHODS 295

A. Introduction 295
B. Watershed Area 295
C. Stream Channels 309
D. Canals 325
E. Reservoirs 348
F. References 361

CHAPTER VI ECONOMIC ASPECTS OF SEDIMENTATION 367

A. General Comment 367
B. Deposition of Sediment 368
C. Alluvial Channels 371
D. Municipalities 374
E. Sediment Removal 374
F. References 375

CHAPTER VII AMERICAN SEDIMENTATION LAW AND
PHYSICAL PROCESSES 377

A. Introduction 377
B. Rights in Land and Diffused Surface Waters 380
C. Rights in Land and Defined Surface Waters 384
D. Rights to be Free from Undue Damage Caused by

Obstructions: Major Works of Improvement,
Sediment Wedges, and Similar Causes 386

E. Court Citations and Other References 402

Appendix I Conversion Factors 405

Appendix II Density and Viscosity of Water 0◦C–40◦C 407

Appendix III Symbols 411

Index 415

https://www.civilenghub.com/ASCE/142475843/Sedimentation-Engineering?src=spdf


FOREWORD

ASCE Manual 54 Sedimentation Engineering, edited by the late Professor Vito A. Vanoni, provides both

qualitative and quantitative guidance to theoreticians and practitioners with respect to sediment issues

and processes associated with the development, use, and conservation of water and land resources. It

describes the nature and scope of sedimentation problems, details methods of investigation, and presents

practical approaches to solution and management.

Vito A. Vanoni (1904–1999)

As a major contribution to the profession, Professor Vanoni

organized, partially wrote, and edited the definitive Manual

54. As chairman of the special Task Committee, established

in 1954 with the charge of writing the manual, Vanoni worked

for two decades and set a high standard. Many of the sections

of the original manuscript for the book were first published

in the Journal of the Hydraulics Division ASCE and received

considerable discussion, which was taken into account in the

final manuscript. Manual 54 received worldwide recognition

and widespread use in academia and practice. In 1976, the

book was awarded the ASCE Karl Emil Hilgard Hydraulic

Prize for best publication.

Since the publication of Manual 54 in 1975, global aware-

ness of sediment erosion, transport, and deposition processes

and of their impact on the use and development of water and

land resources has greatly increased. Manual 54 remains an

important reference on many aspects of sedimentation engi-

neering, but in other aspects it has been outdated by advances

in knowledge and techniques and by the emergence of new

problems and issues.

In 1991 a Task Committee was formed to update Manual 54. By 2000, however, the ASCE Sedi-

mentation Committee decided that the original volume was to be preserved as a classic and that a new

manual should be prepared to include more recent advances. This resulted in the preparation of ASCE

Manual 110 Sedimentation Engineering: Processes, Measurements, Modelling, and Practice, which is

intended to provide an updated review of sedimentation engineering as a complement to the original

Manual 54. Both manuals document the evolution of the sedimentation field over a 50-year-period as

well as the state of the art in sedimentation engineering.

ASCE/EWRI Sedimentation Committee is proud to be able to publish this second edition of the classic

ASCE Manual 54 Sedimentation Engineering 30 years after its first printing. This edition includes a

new index originally prepared by Vito Vanoni after the first edition had already been published. As a

teacher and a practitioner himself, he would be delighted to know that future generations will be able

to benefit from this monumental contribution to the engineering profession.

Marcelo H. Garcia

Chair, Sedimentation Committee (1999–2004)

Corresponding Editor

Manual 110 Sedimentation Engineering: Processes, Measurements, Modelling, and Practice
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