
Preface

MANY IMPORTANT infectious diseases are associated disposal systems. To achieve this gain as much
with human excreta. The most common association is information as possible is needed about the interactions
that the pathogens causing the disease leave an infected between excreta and health-information not only
person by way of the feces orurine. Excreta are thus the about broad epidemiological issues of disease pre-
direct source of these infections. Less commonly and vention through improved excreta disposal, but also
directly, excreta may be associated with the breeding of about the effect of particular excreta disposal and reuse
insects that are vectors of disease. The hygienic technologies on the survival and dissemination of
management and disposal of human excreta is thus of particular pathogens.
central importance in the control of these associated
diseases. This is true in both poor and rich countries and
across all climatic zones.

Most people in the developing countries do not have
adequate disposal systems for human wastes. A survey Scope and Organization
of developing countries by the World Health
Organization (WHO) in 1975 indicated that 75 percent This book sets out to provide such information for a
of urban dwellers did not have sewerage (that is, sewers broad readership. It is intended for the wide spectrum
for disposal of excreta) and that 25 percent had no of professionals concerned with sanitation and public
disposal system of any kind. In rural areas, 85 percent health: those who control -such as health planners,
lacked any adequate excreta disposal facility. Major economists, and public health administrators; those
national and international initiatives are clearly who implement-such as environmental hygienists,
required if any substantial improvement in sanitation sanitary engineers, public health workers, and health
systems in the developing world is to be made in the educators; and those who study and advise-
next few decades. especially epidemiologists, microbiologists, and para-

In the more wealthy and industrialized countries, sitologists. The book has been written with a minimum
most people have adequate excreta disposal arrange- of technical jargon so that it can be readily absorbed by
ments in their homes and places of work. The people from different professional backgrounds;
treatment and disposal of human wastes, however, technical terms are defined when they are used, and
pose enormous problems for the responsible agencies. acronyms and abbreviations are listed on page 22.
Large cities produce such volumes of sewage and such The book has two parts. Part One, entitled "The
quantities of sludge that the infrastructure for the safe Health Hazards of Excreta: Theory and Control,"
disposal of these wastes may be stretched to the limit. It presents a distillation of available knowledge about
is in this context that decisions about pathogen excreta, night soil, and sewage and their effects on
destruction in sewage and sludge and about the risks to health. The emphasis is on presenting the complex,
public health of various treatment and disposal and sometimes contradictory, evidence as clearly and
options become of the utmost importance. concisely as possible. The source for Part One is

In all countries, public health is of central largely, but not entirely, the literature. On occasion, we
importance in the design and implementation of have gone beyond the literature to state what we
excreta disposal projects, and better health is the main anticipate to be the case; this theoretical content is
social and economic benefit that planners and based on a fundamental understanding of the
economists hope to gain by investing in excreta particular disease or pathogen. Inevitably, the need for
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clarity and the demands of limited space have Appropriate Sanitation Alternlatives: A Planninzg and
necessitated some oversimplification. Design Manual (by J. M. Kalbermatten, D. S. Julius, C.

Part Two, entitled "Environmental Biology and G. Gunnerson, and D. D. Mara). In addition, the
Epidemiology of Specific Excreted Pathogens," con- Transportation and Water Department of the World
tains twenty eight chapters, each describing the Bank issues a series of reports under the main
environmental properties of a specific excreted title Appropriate T1 .1m. ; jor Water Supply and
pathogen or group of excreted pathogens and the Sanitation-available from the Bank's Publication
epidemiology and control of the infections these Unit (for information on obtaining these and related
pathogens cause. Emphasis is placed on the occurrence World Bank publications, see the last page of this
and survival of the pathogen in the environment and on book). Twelve reports have been published in this
the efficacy of various waste treatment processes in series so far.
reducing or eliminating the pathogen. For ease of
reference. the chapters of Part Two are grouped by
biological class of pathogen in five sections-the
excreted viruses, bacteria, protozoa, and helminths, Contributors
and the excreta-related insect vectors of disease. As in
Part One, the material in Part Two is derived from the The book has been pepared by the Ross Institute of
literature. Where documentation is ambiguous or Tropical Hygiene from the work of a group of
contradictory, we have attempted to give a conser- bacteriologists, engineers, entomologists, epidemio-
vative opinion-overestimating, for example, the logists, parasitologists, and virologists from the
ability of a pathogen to survive hostile environmental London School of Hygiene and Tropical Medicine and
conditions. elsewhere. Contributing specialists, their affiliations,

Each chapter in Parts One and Two has its own list and the chapters to which they contributed are:
of literature cited. The several hundred papers and
publications cited were selected from among a total ('i
collection of several thousand items assembled during Dr. J. Coghlan 14

the writing of this book. The literature searches for the Lepto-spirosis Reference Laboratory, London

various chapters were ended between late 1980 and mid-
1981. The literature throughout has been selected from Ross C. .titute of Trop3cai H6oienc, London Shool 3

international sources (a considerable number of Czech. of H,giene and Tropcal Medicine

French, German. Japanese. Korean, Russian, Spanish.
and other non-English language publications have been Dr. D. M. E. Curtis 8

used). i ustit ite of Local Gov erenent Studtes. tUnirersit!y of

Despite its division into two parts, the book is meant Bir;ninghaoi

to be used as a unit. Readers desiring elaboration or Dr. W. A. M. Cutting I

support of statements made in Part One must refer to Department of Child Lije and Health, Uini.er.itt of

Part Two. Edinburgh IjormerlyH of Ross Institute. Lon'don

Schzool of Hygiene and Tropical Medicinel

Dr. B. S. Drasar 12. 13. 16

Origins and Related Publications Deparnment of V'edical Microbiology, Lonidon
Scthool of Higiene and 7ropical Medicine

This book arises out of a World Bank research Dr. B. Llovd ]5. 17. 18

project in appropriate technology for waste disposal D o . t3 ~~~~~~~~~~~~~~~~Department of Mvticobiology, Uniersitr of Sarrse;
that was initiated in 1976 by the Bank's chief water and
wastes adviser. Mr. John M. Kalbermatten. The results Professor W. W'. Macdonald 36

of this research are published in three books, under the Department oj Entomology. Lirerpool Schlool of

series title "World Bank Studies in Water Supply and Tropicail Medicine (fortmerlh Department of

Sanitation." Numbers 1 and 2 of this series were Entomology, London School of Hygiene andel

published in 1982 by the Johns Hopkins University Tropical Medicinee)

Press and are entitled Appropriate Sanitation Alternac- Dr. D. M. Mackas 17

tives: A Technical and Econonfic .4ppraisal (by J. M. Ross Inistitute of 7ropical HYgiene. London School

Kalbermatten. D. S. Julius, and C. G. Gunnerson) and of Hygiene and Tropical .Mledicine
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Dr. R. L. Muller 24, 25. 26, 27, Department of The World Bank was instrumental in
Commonwealthl Institute o( Helminthology, St. 28, 29. 30. 31. guiding this book from its first manuscript in 1978 to its
.41bans (former/v Department oj Medical 33 34 final manuscript in 1981, and so to the printed book in
Helminthology, London School of HJygiene aind 1983. We are especially indebted to Mr. James McEuen
Tr-opical Medlicinie) for his major contribution to the structure and content

Dr. J. S. Slade 9 of the book. Jamie Cameron, Ian McIntosh, Lyn Udall
Thames Water Authority, London and their colleagues at John Wiley & Sons, UK,

ensured the rapid and efficient publication of the final
Dr. B. A. Southgate 22 manuscript.
Ross Institute of Tropical Hygiene, London School We thank the reviewers of earlier manuscripts for
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Lillywhite, Dr. M. McGarry, Dr. G. Groenen, Mr. C.
The book evolved, the group of contributors was Milr an'r .B.Sirw

convened, and the chapters on specific diseases initially Dr. a.d DuggMn an Ms.S
each comprised a short general account followed by W c Museum of Mec Sciec London we
abstracted references. Following the review ofthis draft, Wellcome Museum of Medcal Science, London, were

Dr. Feachem rewrote these chapters, incorporating of great assistance in collecting the photographi
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