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1

C H A P T E R  O N E

Introduction

The intent of this handbook is to provide information and tools to assist 
water treatment plant operators in monitoring plant operations and 
evaluating plant operational changes (such as the changes in treat-
ment efficiency due to changes in the raw water) in order to help the 
operators make corresponding process changes (water chemistry, etc.) 
to keep their plants operating properly. 

To accomplish this goal, a “building block” approach is used: First 
the handbook methodically builds up background information that 
all operators should know to effectively troubleshoot treatment prob-
lems—detailing, for example, such treatment plant fundamentals as 
basic design principles and design issues, process flow diagrams, data 
monitoring and record keeping, and instrumentation and control sys-
tems (including response time). Then the handbook delves into the 
main topic of the evaluation of monitoring data in detail—covering, 
for example, turbidity, filter-to-waste cycle, filter run time, head loss, 
alkalinity, pH, filtration efficiency, and the like. Case histories, plenti-
ful graphic illustrations, and a rich assortment of appendix material 
augment the text.

TREATMENT PLANT DEFINITION
For the purposes of this discussion, the term treatment plant will refer 
primarily to water treatment, although wastewater filtration is also 
related. A conventional treatment plant is assumed for discussion 
purposes, although any type may be substituted, including package 
plants, either gravity or pressure treatment units, as well as microfil-
tration or reverse osmosis. All the guidelines included herein can be 
applied to all of these types of treatment plants, including conventional 
treatment used for pretreatment for membrane filtration. 

OPERATIONAL NEEDS
Field experience has demonstrated that resolving operational issues 
may not be easy in some cases. Besides training in treatment processes, 
operators need a knowledge of basic chemistry, experience in their own 
treatment plant, and the ability to analyze process changes and make 

Copyright (C) 2012 American Water Works Association All Rights Reserved



2 Water Treatment Process Monitoring and Evaluation

the necessary changes to maintain the desired water quality. To accu-
rately perform these tasks, the treatment plant should be provided 
with maximum operational flexibility and adequate instrumentation 
to identify the reason for any process changes that may occur.

PROPER OPERATION
The ability to provide proper operation starts at the design level. The 
plant designer should have a good grasp of the raw water chemistry at 
the particular site, as well as the treatment processes needed to achieve 
the desired water quality, and finally a very good grasp of the workings 
of all the plant equipment. These are considerable requirements. Many 
engineers design water treatment plants, but the ability to include oper-
ational flexibility and monitoring to make a plant “livable and workable” 
is another matter.

In other words, if the plant is not designed properly, it may be diffi-
cult to operate regardless of its size. One of the many admirable quali-
ties of many operators is that they seem to find a way to make things 
work in spite of the way the plant is laid out and built. Still, the design-
ers can go a long way toward making a plant more livable and easier 
to operate.

DESIGN KNOWLEDGE
An operator does not need have design capability or training.  However, 
an operator would have a great advantage in having some knowledge 
of process design, including such things as the desired instrumenta-
tion, the desired location of such instrumentation, the proper construc-
tion of sampling points, the necessary detention time required after 
chemical addition, as well as other issues such as the effect on the 
plant from taking one or more filters off-line for backwashing. Both 
operators and system managers would also benefit by knowing if their 
plant is lacking in the necessary analytical tools so that they can take 
steps to obtain them.

OPERATOR NEEDS
It is often said that experience is the best teacher. However, obtaining 
the required experience can be difficult, unless the necessary tools 
are available. An example is when a new plant has been built that 
uses technology or equipment different from that which an experi-
enced operator is used to. Another example is where an inexperienced 

Copyright (C) 2012 American Water Works Association All Rights Reserved



Introduction 3

operator comes to a new plant. In such cases, a detailed operational 
manual would be extremely beneficial but is often unavailable.

CONTENT AND GOALS OF THIS HANDBOOK
This handbook aims to cover water treatment plant fundamentals that 
are essential for all operators who want to identify process problems, 
evaluate the cause(s), and develop effective solutions. Preliminary 
chapters present information about design that all operators should 
know including the development of process flow diagrams (a hypotheti-
cal plant is used as an example). Next, various aspects of monitoring 
data, such as control systems, instrumentation, and record keeping, 
are discussed with a special chapter devoted to response time. Finally, 
the handbook presents a detailed discussion of the evaluation of pro-
cess data over time—covering a wide range of water treatment plant 
process issues. 

The intent of this handbook is to provide operators and system 
managers with the analysis tools to understand and operate a plant 
and to be able to identify and correct any plant deficiencies.
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