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FOREWORD

Each time I teach my course Risk Recognition, Evaluation and Control in the Workplace

for Physical, Chemical, Biological and Radiological Hazards (Comprehensive Industrial

Hygiene Review), the students ask: “Is there a textbook that goes with this course?” At pres-

ent, and even more so in the future, the best answer may well be Modern Industrial Hygiene

by Professor Jimmy Perkins. This book, Volume I, is the first of four books that, when com-

pleted, will address the complete subjects that make up the science and the art of industrial

hygiene. 

This first volume covers the subjects of, for example: 

• What is industrial hygiene?

• The history of industrial hygiene;

• Toxic chemicals in the workplace;

• Occupational exposure limits;

• Exposure routes;

• The physical nature of gases, vapors and aerosols; and

• Methods and strategies of qualitative exposure assessment.

Some of the most current and complex information can be found in three subject areas.

These are [1] processes and their chemical hazards, [2] sampling strategies and statistics, and

[3] field and laboratory analytical chemistry, as follows:

• Industrial processes and their toxic chemicals, which chapter includes: abrasive

blasting; boilers and furnaces; confined spaces; diesel engines; electroplating;

grinding, polishing and buffing; laboratories; machining and cutting oils; metal

surface treatments; painting; plastics; and welding and allied processes;

• Statistical approaches to the treatment of field and laboratory data, which chapters

focus on mathematical modeling, including: emission rate modeling; dilution and

mixing; analysis of distributions; variability and confidence intervals; analysis of
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variance and covariance; and determinants of exposure, all of which, taken togeth-

er can guide the industrial hygienist in preparing strategies for quantitative survey-

ing of the workplace

• Methods of sampling, analysis and monitoring of gases and vapors, which chap-

ters focus on: laboratory  analysis; sampling of gases, vapors and aerosols; real

time monitoring of air contaminants; and quality control and quality assurance in

analytical laboratories. 

Volume 2 in the Modern Industrial Hygiene series was published by ACGIH in 2003. It

deals with “Biological Aspects” which includes the subject of ergonomics. Volume 3 will deal

with “Control of Chemical Agents.” Volume 4 will deal with “Physical Agents” including

noise, vibration, pressure, heat and cold, and ionizing and non-ionizing radiation. It is impor-

tant to note that the four volumes in this series are, and will be, a tour-de-force for Professor

Perkins. Although he has had authors and assistance with many of the chapters, all of the mate-

rial was either edited or has been written by him. Professor Perkins’ mastery of the body of

knowledge that is industrial hygiene will be a benchmark for us all.
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PREFACE

Most Industrial or Occupational Hygienists, being scientists, probably remember work-

ing the math or chemistry problems that were part of their textbooks. The questions at the end

of chapters in biology texts could be particularly troublesome as they were often open-ended

and sometimes subjective. No doubt we agonized over these; nonetheless, many were thought

provoking. The questions and problems were an important part of the learning process. They

emphasized the most important material, an increasingly important process as the sea of infor-

mation continues to expand. They also forced us to use the tools that we had just read about;

many times the uses that the questions forced were not the uses that we envisioned upon first

reading the material. Thus, the learning process was further advanced one very important step. 

But the learning process continues even after a formal degree program. Many hygienists

would undoubtedly say that on-the-job-training is ultimately far more extensive than that

gained while in university. So what tools are available to the hygienist during this advanced

stage of the learning process? Often the tools that were learned in college become more refined

in one's mind as the professional career continues. In other words, in the classroom we learn

the concept in a general sort of way. We think that we know how to apply it, and we usually

think that we have a firm understanding of it. After all we passed the exam! But along comes

reality and experience, both of which cause us to question the perceptions that we formed in

the classroom. Because of contrary field observations, we may even question the basic tenets

of the concept or the underpinnings of some long-held notion or axiom. It is at these moments,

common for some, rare for many, but nevertheless experienced by everyone, that we need a

thorough review of the axiom and the events that led to its becoming a part of the lore of

hygiene. 

It is the above process, occurring continuously throughout one's lifetime that constitutes

learning, or more aptly understanding. The formal student must observe information from var-

ious angles in order to gain, not an understanding, for that usually comes with maturity and

repeated application, but rather an appreciation for the multifaceted nature of information. The

student gains this appreciation by viewing the information in different contexts. A good teacher

provides one context, a good textbook the second, and a good set of questions forces the third.

Heretofore, the hygiene student has not had access to a general textbook written from this per-

spective and containing questions and problems and their answers.

The practicing hygienist continues to learn by refining his or her understanding through
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