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Preface

Designing pumping and conveying equipment and systems is a science; maintain-
ing and operating them can be considered an art. This is not a pump design book; it
discusses limited conveyance engineering aspects, but it is not an engineering text.
This book does not focus on the higher mathematics and science involved with pump
design and pump engineering. This book focuses on the components related to the
conveyance of water and wastewater; moreover, it discusses the art of operating and
maintaining pumping and ancillary equipment. Thus, this book is for pump, pipe,
and valve operators and maintenance personnel. Again, specifically, this book deals
with the conveyance of water and wastewater. Anyone who has worked in various
water utilities, including water or wastewater facilities, knows that piping and valves
are the major conduits and critical controls, respectively, that enable the proper col-
lection, treatment, and distribution of water and the proper treatment and discharg-
ing (outfalling) of wastewater.

The intent of Water and Wastewater Conveyance: Pumping, Hydraulics, Piping,
and Valves is to provide fundamental, basic information on the means of conveying
water and wastewater. The material presented in this text provides the information
necessary for water or wastewater operators to develop a better understanding of
pump operation fundamentals, applications, and maintenance procedures, as well as
proper preventative maintenance and troubleshooting procedures.

Nearly everyone in the water or wastewater treatment industry can tell you flat
out that times are changing. Some of the changes are dramatic—privatization, for
example. Other changes are more subtle and affect plant maintenance activities in
less profound but still important ways. Consider just one small example of these
recent changes. In the past, plant electric motor controllers contained many electro-
mechanical control devices. Today, these antiquated devices have been replaced by
more compact and efficient microelectronic solid-state devices that reduce electrical
maintenance requirements. Some changes are more apparent; for example, many
treatment plants have replaced routine operator sampling functions (including the
operators, in some cases) with automatic samplers. Moreover, the computer-assisted
or managed process operations now being employed are managed and monitored
by supervisory control and data acquisition (SCADA) systems. The management
information age has had a dramatic impact on the industry, and continues to do so.
Think about it. Turning a valve on some plant unit process used to be done manually,
but today many of these same valves are operated by electromechanical valve opera-
tors—either automatically by electronically sensing various parameters or through
initiation of the correct computer-initiated and -controlled operation.

Change is both inevitable and ongoing; however, in water and wastewater work,
I see one fundamental tool that I predict will stay the same. The heart that cre-
ates the pulse (literally) of both water and wastewater operations remains the simple
hydraulic machine—that is, the pump. Because the hydraulic pump is so perfectly
suited to the tasks it performs, and because the principles that make the pump work
are so profoundly fundamental, the idea that any new device could ever replace the
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pump is almost incomprehensible and difficult to imagine. The hydraulic pump is
the workhorse of water and wastewater operations and is unlikely to be replaced any
time soon or in the foreseeable future.

But, one observation I have made in facility after facility puzzles me. If the pump,
the hydraulic heart of water and wastewater treatment, is so basic and so widely
accepted throughout the industry, why is this critical machine so frequently and bla-
tantly ignored, abused, or disregarded—until it breaks down? When the heart in the
human body malfunctions, the entire body is affected, and this is true for pumps in
any critical application. When they fail, they can affect the entire water and waste-
water process.

You might be thinking, “Not in my facility! Everyone there fully understands the
importance of pumps in the day-in, day-out operation of our water/wastewater treat-
ment operations. So what is your point?” The answer goes to the heart (you might
say) of my supposition that this text is badly needed to ensure proper operations in
water and wastewater treatment. Based on my experience and observations, many
treatment facilities are unable to meet their water treatment or distribution require-
ments or wastewater effluent limits for one of three reasons:

1. Untrained operation and maintenance staff
2. Poor plant maintenance
3. Improper plant design

This text is designed to address the first two of these three problems. It provides plant
operators and maintenance operators, utility managers, and general readers with a
basic knowledge of the principles of operation of each type of centrifugal and posi-
tive displacement pump commonly associated with water and wastewater treatment,
along with an introduction to water hydraulics, piping systems, and their ancillaries,
such as valves. It also addresses the maintenance requirements of each, common
operational problems, appropriate corrective actions, and specific maintenance pro-
cedures, such as, for example, packing and changing a mechanical seal on a pump.

This text is not meant to replace the hands-on experience and training required
by those intending to perform maintenance on centrifugal and positive displace-
ment pumps. However, applying the information presented in this text, combined
with in-plant experience in basic pump, piping, and valve maintenance procedures,
should achieve the desired result: better performance through maintenance of plant
flexibility and a reduction in unscheduled shutdowns of critical plant pumping and
conveying devices.

The technology associated with pumping and conveying water and wastewater is
easier to learn than most might think. The subject matter in this text is presented in
plain English, with as little emphasis on technical jargon as possible; avoidance of
technical mumbo jumbo is the rule. Consistent with modern practices and design,
illustrative problems involving commonly used pumping, conveying, and hydraulic
terms and parameters (e.g., head, capacity, work power) are presented. These exam-
ple problems cover typical pumping types and ancillary equipment found in today’s
water and wastewater systems, no matter the size of the plant.
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Each chapter ends with a chapter review quiz to help readers evaluate their mas-
tery of the concepts presented. Before going on to the next chapter, take the chapter
review quiz, compare your answers to the key, and review the pertinent information
for any problems you missed. If you miss many items, review the entire chapter. The
final chapter presents a comprehensive practice examination for water and wastewa-
ter operators who may be preparing for state licensure examinations. Many of the
questions included in the practice examination are the types of questions typically
presented in licensure exams.

This text is accessible to those who have no experience with pumping systems;
however, an understanding of basic mathematical principles is a plus. If you work
through the text systematically, you will be surprised at how easily you acquire an
understanding of the basics of pumping systems. The book includes numerous illus-
trations, as well as definitions of key terms for easy comprehension of the concepts
and processes and for quick reference. The reader is also advised that this book is
presented in the author’s typical conversational style, format, and tone. As with all of
my other technical works to date, I simplify content because my intent is to ensure
that there is no failure to communicate with the reader. Failure to communicate with
anyone is not an option.
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