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Introduction 

�����	���������	����	��	��������	����	��	�!�	��������������	��	����������	���������	������	���!��	�!���	���-
�"�������	����������	���������	������	���	�	��������	�������	�����	���	��	�	�����	��������	��	��	��"�	��������-
bility to understand the operations and management procedures associated with it. As public managers, 
�����	���������	����	�!�	�#����	���	�����	 ��	�������	���$����	�!��	���	�����	��	 �!���	����"����%�	�������	
Because wastewater may impede public health or the environment within a community, it is important that 
�������	���������	���������'�	�!�����(��	���!	$����	�����������	���	��������$�������	��������	��	����������	
treatment plants.

)!��	!���$��#	��	��������	��	$�	�	���������	����	���	�����	����������	�"$���	���������������	���	���������	*�	
addition to the basic treatment operations, this handbook will discuss the strategies to ensure compliance, 
�"������	���+"���	���������	���	�"$���	��"�������	)!��	���������	����	����	!���	�"$���	���������	���������'�	
�!�����(��	���!	���������	����������	������	����	���	�����	�����������	��	����	��	�����	�$�"�	�������	��-
provement planning to enhance long term economic viability. The handbook is broken into different sec-
������	��!	�������	����"����	���������	������	���	�"$/���	�������	�!��	����	���(���	�"$���	���������	���!	�!�	
basic information needed to understand how wastewater treatment plants operate. There are additional 
resources located at the end of each chapter for those who would like to learn more. In the appendices, 
topics such Advanced Evaluation Techniques, including the time value of money, are discussed in more de-
tail, as well as sample forms for reporting and gathering information to properly manage their wastewater 
��������	*�	���������	�!��	!���$��#	!��	�	������!����(�	��������	��	�����	���	��������	��	���������	������



Dedication
We dedicate this handbook to N.G. Kaul who passed away on February 
25, 2004. He had 27 years of service with the NYSDEC and retired as the 
former Director of the Division of Water. Well known for his management 
and engineering skills, he is most fondly remembered for his people skills. 
He was a strong leader for environmental protection and the mission of 
����������	 �"$���	 !����!�	 :������'���	 �!�	 ��������	 ����	 �!��	 ����������	
treatment plays, N.G. was an avid supporter of operators and the need 
for ongoing training. He worked to assure that funding and support were 
available to maintain high standards in the wastewater profession.
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Chapter 1

Introduction to 
Wastewater Management
Wastewater Treatment is one of the most important 
services a municipality may provide and one of the 
least visible. This chapter provides an overview of 
the process of wastewater treatment and provides 
information appropriate for municipal leaders, the 
general public and operators.
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Wastewater 101 

Overview

T
he section provides an overview of wastewater 

treatment and is intended to provide a brief 

description of what processes may be at your 

wastewater plant. Although each plant is designed 

for particular conditions, there are many similarities 

in how different processes operate. There may be 

differences between your plant and a neighboring plant 

in terms of size, ground area, shape of tanks (circular or 

rectangular), or the types of treatment processes they 

use. 

What is wastewater? 
Wastewater or sewage 

is the byproduct of many 

uses of water. There are 

the household uses such as 

showering, dishwashing, 

laundry and, of course, 

��"�!���	 �!�	 �������	 �������������	 ���������	 "��	 �����	

for many purposes including processes, products, and 

cleaning or rinsing of parts. After the water has been 

"����	 ��	������	 �!�	����������	�������	���	 ��	 �����	 ��	

the wastewater treatment plant. When people visit a 

���������	 �����	 ���	 �!�	 �����	 �����	 �����	 ��	 ��	 ���	 �!��	

they perceived it would be. These wastewater plants 

are complex facilities and provide a high quality end 

product. 

Why treat wastewater? 
We need to remove the wastewater pollutants to 

protect the environment and protect public health. 

When water is used by our society, the water becomes 

contaminated with pollutants. If left untreated, 

these pollutants would negatively affect our water 

environment. For example, organic matter can cause 

oxygen depletion in lakes, rivers, and streams. This 

biological decomposition of organics could result in 

���!	 #����	 ���>��	 ��"�	 ������	 �����$����	 ��������	 ���	

also eliminated through proper wastewater treatment. 

Additionally, there are many pollutants that could 

exhibit toxic effects on aquatic life and the public. 

How do we collect the wastewater? 

The sewer or collection system is designed so 

�!��	 ��	 �����	 ��	 �	 ��������'��	 ���������	 ���������	 )!�	

collection system is comprised of smaller sewers with 

a diameter of about four inches. As more homes and 

companies are connected along the system, the pipes 

become larger in diameter. Where gravity systems are 

not practical, pumping stations are often included to lift 

the wastewater. 

In New York State and in many other states, there are 

some very old collection systems. Some sewer piping 

was actually installed in the late 1800s! Materials of 

construction and methods of construction have changed 

�������������	�(��	�!�	������	

Many systems experience 

problems during wet 

weather periods with 

������	 ���	 �������������	

This is commonly referred 

to as “I&I.” Wet weather 

operating periods 

typically occur when the snow melts in the spring 

���>��	 �"����	 !��(�	 �����������	 �����	 ���"�����	

����	 ��������	 ��	 ������	 �!�"��	 ����	 ����	 �	 �����	

water system and not into the sanitary sewer system. 

Unfortunately, this isn’t always the case. 

��������	
������	
���������
��	�	�� 

*�����	 ��	 �����	 ����	 �	 �"��	 �"��	 ��	 �	 ����	 �������	

This is relatively clean water that should be discharged 

to a storm water system. In some cases, homeowners in 

low lying areas connect sump pumps (illegally) to the 

sewer because it is relatively easy and inexpensive. In 

many communities, there are “combined sewers” that 

carry street runoff, as well as wastewater. 

*�����������	 ��	 �����	 ����	 !��!	 ���"�������	 ��(����	

Older sewer pipes may have leaking joints or cracks 

�!��	 ������	 �!�	 �����	 ��	 �����	 �!�	 �������	 *�����������	

usually occurs in the spring when melting snow and 

rain saturate the ground. 

@�����(�	*Q*	���	����	��	���$����	X����	�(������	

[�X�\	 ���	 X�������	 X����	 �(������	 [XX�\	 ������	 ��	 �	

collection system. If you have CSOs or SSOs, the NYSDEC 

is probably talking to you about it! 

����������
�����������������
������������������

Chapter 1: 
	
���������
����������������
�����
�

!���
��������"��������������
�����
��
������������������#�����
�������
�������

they perceived it would be. These 
������������
�������������$������������

�
�����"�����������%�����&��������'(
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)!�	 ����������	 ������"��	 ��	 ����	 �!��"�!	 �!�	

collection system and eventually reaches the wastewater 

���������	 ������	 ]���	 ����!���	 �!�	 ������	 �!�	 ����	

�����	 ����"�����	 �����������	 ����������	 ^����������	

treatment is followed by primary treatment, then 

secondary treatment, and perhaps advanced or tertiary 

treatment. The solids or “sludge” removed from the 

wastewater stream also needs to be treated. 

��������)������
��&�*������
���
^����������	 ���������	 ���������	 ���	 �!�	 �����	

processes that the wastewater encounters. This 

���������	��(��(��	����	����"������	��	�!��	�!�	��������	

can quantify how much wastewater is being treated. 

Flow monitoring is commonly followed by screenings 

removal. Screenings are string like materials and large 

foreign objects like sticks or perhaps an errant golf ball. 

These materials need to be removed because they can 

damage machinery or clog processes. Screenings can be 

removed using bar screens and other devices designed 

for this purpose. 

The next process in preliminary treatment is grit 

removal. Grit is comprised of inorganic material such 

as sand, gravel, eggshells, etc. It is desirable to remove 

grit to prevent wear and abrasion on pumps and other 

mechanical equipment. Grit can also plug lines and 

������	*�	�!��	����"���	�����	��������	�+"������	��	�����	

used to collect small portions of the wastewater for 

analysis. Sampling enables the operator to determine 

the pollutant loadings 

entering the plant 

[����"���\�	

^����������	���������	

commonly includes 

raw sewage pumps. 

Screening and grit 

removal are important 

to the proper operation 

of the raw sewage 

pumps. These materials 

will cause clogging 

and cause wear on the 

internal parts. These 

raw sewage pumps 

����(��	 �!�	 ����	 ��	 �!�	

next phase of treatment: 

^������	)���������	

����� ��� )�����&�
*������
���

^������	���������	��	�	�!������	��������	�������	�!��	

removes solids. Wastewater that enters the primary 

��������	���#	[��	���������\	��	������	����	��	���$��	�!�	

heavier solids to settle to the bottom. Lighter materials, 

�"�!	��	�������	����	�����	��	�!�	���	��	�!�	���#�	X�������	

tanks are designed with mechanisms to remove both 

�!�	�������	�������	��	����	��	�!�	��������	�������	^������	

����������	 ���	 ���!��	 ����"���	 ��	 �������"����	 `��!	

types work equally well when properly designed and 

maintained. Not all plants have primary treatment. 

^������	 ���������	 ���������	 �������	 ��"����	 )!�	

sludge is removed and pumped to the solids treatment 

process for ultimate removal. 

What’s left after we remove the pollutants that settle 

���	 �����{	 )!�	 ����������	 �����	 !��	 ������	 ���������	

after primary treatment. These solids are either 

dissolved or suspended. Dissolved solids are very small 

solids (e.g., dissolving sugar in water). You cannot see 

the solids but they are there. Suspended solids can be 

likened to the same ends of a magnet. The solids repel 

each other. These solids are small, but are visible to the 

human eye. We remove these dissolved and suspended 

solids through the next phase of treatment: Secondary 

Treatment. 

��������+���
���&�*������
���
Secondary treatment is a biological treatment process 

used to stabilize the dissolved solids. Microorganisms 

Diagram of Wastewater Treatment Processes from “Clean Water For Today: What is Wastewater 
Treatment?” Courtesy of Water Environment Federation.
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(e.g., bacteria) feed on the organic solids (food) in the 

wastewater and convert the organics into a cellular 

or biological mass that can later be removed. These 

biological processes are aerobic processes. Oxygen 

must be provided for these aerobic organisms to work 

��������	���	������������	

An integral part of secondary treatment processes 

��	 ����!��	 ���	 ��	 ��������	 ���#�	 ��	 �����������	 )!���	

���������	 ����������	 [�����	 ����������\	 ����(�	 �!�	

biological mass that has grown during biological 

treatment. 

There are many 

different kinds of 

secondary processes 

that can be employed. 

A very common 

secondary process is 

known as activated 

sludge. In activated 

sludge treatment, the 

wastewater is mixed 

with organisms that 

are returned from the 

���������	 �����������	

There is a continuous 

return of organisms 

from the secondary 

�����������	 )!��	 ��	 ������	

return sludge or return 

activated sludge. Oxygen 

is provided in the 

aeration tank either by blowers and diffusers or by a 

mechanical mixing process. A variation of the activated 

sludge process that is becoming more popular is known 

��	 X�+"������	 `���!	 :�������	 [X`:%�\�	 )!��	 �������	

differs from the more conventional activated sludge 

systems in that it also uses the aeration tank as a 

settling tank. This is accomplished by turning off the 

air to the diffusers or the mixers and allowing the solids 

to separate from the wastewater. During this settling 

�������	�!�	����	��	��(�����	����	�	������	X`:	���#	���	

������"�"�	����������	��(�������	��	�!��	X`:	�������	

include a relatively small footprint and the capability 

of removing nutrients (both nitrogen and phosphorus). 

Lagoon systems are also a form of biological or 

secondary treatment. These lagoons systems are 

"���	 �!���	 �!���	 ��	 �	 ���	 ��	 ����	 �(����$��	 ���>��	 �!�	

����������	 �����	 [+"��������\	 ���	 ����	 �������	 ���	

constructed with lined earthen bottoms and are less 

expensive to construct than are activated sludge 

processes that use concrete tanks. Limitations of 

lagoons may include excessive algae growth (solids 

violations) and poor performance in the winter. 

Another type of secondary treatment is known as 

��@��	 ����	 ����������	 |�@��	 ����	 ���������	 �������	 ��	

���	 �����}	 )���#����	 |������	 ��	 :�������	 `���������	

����������	[:`�\�	)���#����	�������	���	���������	������	

`��	)������	)���#����	 �������	���	$���	���!	�	����!����	

material (media). An under-drain system and a rotary 

distribution system apply the wastewater to the media. 

The microorganisms grow attached to the rocks or 

synthetic media as opposed to liquid suspension in the 

activated sludge. A circular rotary distributor moves 

over the media bed and the wastewater is trickled onto 

�!�	������	��	�!�	����������	�����	�(��	�!�	������	 ��	

comes into contact with the microorganisms and picks 

up oxygen. When the biological growth becomes too 

�!��#�	��	�����	���	�!�	�����	���	�����	���!	�!�	����������	

to a secondary settling tank for removal. Many trickling 

������	 ������	 �!��	 ����������	 ����	 ��������	 ���!	 ���#	

�����	!�(�	�!�����	��	�!�	����	���������	�������	������	

)!�	:`�	��	�������	��	�!�	����#����	������	��	�!��	��	"���	

��	�����!��	$���������	�����!�	��	:`�	!��	������	�!��	

are circular and mounted to a shaft. The wastewater 

�����	 ����	 �	 $����	 $�����!	 �!�	 �����	 ���	 �!�	 �����	

rotates with the shaft. The microorganisms are 

A belt press is often used to dewater sludge.
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���������	���!	�!�	�����������	X����	�!�	:`�%�	�@����	

the media to the air, oxygen is picked up and transferred 

����	 �!�	 �����!�	 :`��	 !�(�	 ���	 ������	 ��+"���������	

These systems need to be protected from cold weather 

by a building. 

*�����������	 ����	 �������	 ���	 ��������	 ��	 ����	

smaller applications. As wastewater passes through 

�!�	 ������	 $���	 ������	 ���	 ����(���	 ~�������������	

grow in the removed solids layer and provide biological 

���������	 ��	 �!�	 ����������	 ��	 ��	 �����	 �!��"�!	 �!�	

sand bed. The sand will need to be replaced at some 

�����	 ��	 �����	 �������������	 �!���	 ����	 ������	 �������	

generally perform poorly in the winter. 

All of the secondary treatment processes produce 

biosolids. These biosolids are pumped to the solids 

treatment system for further processing. 

����������������+���
���&�*������
���
In many plants, the next process is called disinfection. 

Disinfection means the inactivation of disease-causing 

organisms. It is sometimes confused with sterilization 

which means the killing of all organisms. In disinfection, 

the wastewater following secondary treatment is 

usually treated in one of two ways: (1) chlorination or 

(2) ultra-violet radiation. 

Chlorination involves the use of chlorine, either in 

the form of a gas (less common today), or as a liquid 

(sodium hypochlorite). The chlorine oxidizes the 

microorganisms. The effectiveness of this process is 

monitored by testing the fecal coliform group. This 

indicator group of microorganisms are easy to grow 

in a laboratory and are tougher to kill than pathogens. 

Some chlorination systems also have dechlorination 

systems to remove any residual chlorine. 

Ultraviolet (UV) disinfection systems contact the 

treated secondary wastewater with UV light bulbs 

that are encased in clear housings. The UV light 

kills pathogenic organisms by using a germicidal 

photochemical wavelength. Unlike chlorination, UV 

leaves no residual in the wastewater with which to be 

����������	^�����	�!��	"��	]�	�"��	���!��	!�(�	�"��	]�	

systems or have chlorination as a backup. Additionally, 

these UV systems are energy consumptive. 

��������,�"�
����*������
���
Some treatment plants may be required to remove 

nutrients (nitrogen and phosphorus) due to the possible 

negative impacts on the receiving stream (e.g., ammonia 

��@�����	 ��	 ���!\�	 ��(�����	 ���������	 ���������	 ���	

"���	 ��	 ����(�	 �"��������	 ����������	 �������	 ���>

or biochemical oxygen demand. Advance treatment 

provides a very high level of treatment that goes beyond 

secondary treatment. In the case of nitrogen removal, 

the processes are biological. For phosphorus removal, 

chemical additives are normally required. 

����������������������������
Solids that settle out in the primary and secondary 

Rotating biologial contactors (Secondary Treatment).

Intermittent sand filter (Secondary Treatment).
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����������	 ���	 ��������	 ��	 ��	 ��"����	 X�"���	 ����	

biological treatment processes (e.g., activated sludge) 

are referred to as biosolids. Sludge is the byproduct of 

��������	�!�	��+"��	�����������	^�����	������	!�������	

is of paramount importance. If sludge is not removed, 

problems will occur in other areas of the plant. Excess 

������	 ���	 ����	 ����	 ��	 X����	 ^���"����	 ����!����	

����������	 X�����	 [X^�X\	 ^�����	 (���������	 ���	

odor problems. There are many different options 

available for solids handling. Local conditions usually 

dictate which option is best for your particular facility. 

General categories of sludge handling include digestion 

processes, hauling of liquid sludge to a larger treatment 

plant, thickening, dewatering by mechanical means 

[$���	 ������	 ��������	 �������"���\�	 �������������	 ����	

��������	���	����	������������	

)!�	���#����	��"���	����������	^����	 ��	��������	

for 6.1 million gallons per day (mgd). Sludge is pumped 

to a gravity thickener, treated to reduce odors, and 

���������	 "����	 �	 $���	 ������	 ������	 )!�	 ���������	

solids are treated using dry lime for stabilization and 

loaded into a roll off container. A contractor takes the 

container and stores the solids. The sludge is later land 

�������	��	����	�������	

	)!�	����	��	������	|����	����������	^����	��	�	���	���	

design and pumps the sludge to a gravity thickener. 

X�����	���	���������	"����	�	$���	������	�����	���	�!��	

������������	)!�	���������	��!	��	�����������	

)!�	�������	��	�������	����������	^����	��	�	���	���	

design that gravity thickens the sludge before pumping 

into an anaerobic digester. In the past, solids removed 

from the digester were pumped to a drying bed and 

�����������	 )!�	 ������	 $���	 ����	 ���"$������	 �"�	 ��	

weather dependency e.g. rain and winter. Solids from 

�!�	������$��	���������	���	��	��	�	$���	������	������	���	

�!��	��	�	���������	

)!�	 ���	 |����	 ����������	 ^����	 [����	 ���\	 �"���	

the sludge to an aerobic digester. When the digester 

approaches capacity, the solids are then treated with 

polymer and processed through a thickening device. 

The solids are stored in another aerated tank until it is 

time to call for a tank truck. A contractor hauls 6,000 

�������	��	�!�	���������	����������	^����	���	�"��!��	

treatment and disposal. 

In summary, there are many options available for 

sludge treatment and handling. 

�����������������������������������
���
)!�	�������	����������	��	��������	��	��	����"����	)!�	

Sand drying beds can be problematic, particularly with rainy conditions.
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����"���	 ��	 ����!�����	 ��	 �	 �����	 $���	 �"�!	 ��	 �	 ��#��	

river, stream, or groundwater. Conditions contained 

��	 �!�	 X^�X	 ^�����	 ���	 ��������	 ��	 ������'�	 �!�	

������	 �!��	 �!�	 ����"���	 ���	 !�(�	 ��	 �!�	 �����(���	

�������	X����	�������	�!��	!�(�	�	��������������	��	���"�	

spawning or that are used downstream for drinking 

purposes have more stringent (tighter) permit limits 

than streams that discharge into a water body with a 

!��!��	����	���>��	��'��$��	���$"�������	

��������������
�����������������
In wastewater vernacular, there are acronyms for 

many processes. Some of the most common terms 

are listed below with a brief description. A more 

comprehensive glossary of wastewater terms can be 

found at the end of the handbook.  

Aerobic: A process that requires dissolved oxygen to 

operate properly. The microorganisms need the oxygen 

to “eat” the food properly.  

Anaerobic: A process that can operate or needs to 

operate without oxygen being present. A good example 

is an anaerobic digester used for solids handling. 

Biochemical Oxygen Demand (BOD5): A test 

that measures the organic strength of a sample of 

wastewater. It provides information on the organic 

load or how much “food” there will be for organisms. 

The load can be either to a treatment plant unit or to a 

receiving water body. 

���������	 
�	 �������	 ���� Tanks designed for the 

�!������	����������	��	����������	������$��	������	���	

settleable solids. These two terms are widely used 

interchangeably. 

���������
� Killing disease-causing organisms, 

differing from sterilization, which kills all organisms.

����
����	�����	�����	A test usually performed by 

an electronic meter that measures the dissolved oxygen 

of a sample or process unit. It is important because many 

of the treatment processes require oxygen (aerobic) 

to operate properly. Too much oxygen can mean that 

money is wasted through excess energy consumption 

to provide the oxygen, which is relatively insoluble in 

water. 

��������	 Wastewater or other liquid, partially or 

����������	 ��������	 �������	 ����	 �	 �����(����	 $�����	

treatment process, or treatment plant. 

�������	 ����������	 ��	 ��!��	 ��+"��	 �������	 ����	 �	

reservoir, basin, or treatment plant. 

�����	 ���	 !����
	 ���!�	 
�	 !�������!�	 ���	 �����	
(mg/L): These terms refer to the results of analyses such 

��	)XX	��	`����	)!���	�����	���	"���	������!�����$��	

and mean exactly the same thing. 

"
���	#�������	#
����	�"##�� Data from a test that 

measures by weight how much particulate material 

��	 ���������	 ��	 ����������	 �������	 $�	 ���������	 �!�	

������	�!��"�!	�	�������	��$�������	�������	|��	�@������	

TSS measures the solids that can be seen in a beaker. 

,�����
���/���������
`��������	:��������}	��	�(������������	X�"��	���	

��	^"�	�	���"�$��	:���"���	��	���#	���	���	��	]�	
��"��%�	

Way: How Wastewater Treatment Works For You Clean 

�����	���	)����}	�!��	��	����������	)��������{	`�	��	

the Know, Go with the Flow! 

All available from: 

Water Environment Federation 

���	���!�	X�����	���@�������	��	����������	

^!���}	������������	

|�@}	������������	

www.wef.org 

Fixed film and old trickling filter stone, left, are sometimes replaced with more efficient plastic media, right.
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)����

�����
�����
��
Communities should consider personnel management 

as important as funding for equipment repair and 

������������	 �����	 ���������	 �"��	 �����'�	 �!��	 ��	

adequate, well-trained staff is necessary both to 

provide cost-effective Operations and Maintenance 

(O&M) of their facilities and to ensure compliance with 

all regulatory requirements. 

This section will provide some guidelines to help 

�����	���������	���������	�!�	���������	�����	��	��(����	

the best possible staff. 

;�"�����
���
�,��%�����+��<
��)��
�
����������	��������	��	�!�	�������	���������	��	��	�Q~	

budget for a wastewater facility. For small communities, 

these costs comprise the main budget component. Local 

���������	 �!�"��	 ���	 ���	 ��	 ���"��	 �Q~	 ������	 ��$��	

costs as a way of cutting budgets. For example, it may 

be that large amounts of overtime pay are being spent 

on existing staff. Hiring additional personnel may be 

a more cost-effective approach to spending personnel 

��������	����!��	������	��(��(��	��	�����������	��������	

cost effectiveness is the use of outside contractors to 

perform certain O&M functions. A community might 

consider using contractors for functions such as major 

maintenance or overhaul. 

��(��������	 ��	 �	 ��������	 ����	 ����	 ���	 ����	 ���"��	

����	�������(������	$"�	����	����	!���	�����	���������	����	

their responsibility to ensure that wastewater facilities 

comply with state and federal regulations. Inadequate or 

poorly trained staff inevitably leads to non-compliance 

���$����	���	���������	������	*�	��������	��	���������	

���!	 �����������	 ���"��������	 �����	 ���������	 ����	 !�(�	

a responsibility to the citizens of their communities 

��	 ���(���	 "�������"����	 "������	 ���(����	 ^���������	

of the environment is the key consideration in the 

����������	 ��	 �	 "������	 �������	 ��	 ���+"���	 ��������	

plan is essential to achieving that goal. Here are the 

�����	���	���������	�	��������	����}	

1. Develop an organizational chart. It is important 

to have a clear organizational chart to determine 

how utilities need to be managed. The current trend 

is to separate water and wastewater utilities from 

other public works to improve performance, and to 

enable technical personnel to develop comprehensive 

expertise in their areas of responsibility. To effectively 

implement this organizational approach, local 

���������	 ����	 ���+"���	 �����������	 �$�"�	 ��������	 /�$	

responsibilities to then determine the number and type 

��	���������	��+"�����	)!�	����"��	��	�!��	�����	����	��	

��(�������	 �	 ��������	 ����	 ��	 ��	 ������'�������	 �!���	

�!�����	���	�����	��	�"���(�����	���	�"�!������	���	������	

���	 "�������	 ����������	 ���	 ��	 �����@�������	 ��	 ���	

needed, but as yet unauthorized positions. 

2. Conduct a task analysis. A detailed task analysis 

will help determine how many workers are needed 

and the level of experience and expertise necessary 

���	 ���!	 ����������	 ��������	 /�$�	 `����	 $�	 �����������	

all O&M tasks that must be accomplished to ensure 

adequate performance by the facility. Include tasks 

that are currently being accomplished, as well as those 

that should be done but might not be due to lack of 

time, talent, or other resources. The task list should 

�������	 ���	 ��"����	 �Q~	 ���#�	 ��+"����	 ���	 �!�	 ������	

year. Some tasks may be daily, while others might be 

performed weekly, monthly, or even yearly. To develop 

�	������!����(�	���#	����	�!��	��"��	��������	�!�	�����	

of the facility, an experienced supervisor familiar with 

the facility should be involved at all stages of the task 

analysis. 

)!�	����"��	��	�!��	������	����	��	��(�������	�	��������	

plan is a comprehensive task list, organized by unit 

processes. 

��	 ���������	 ��������	 ��+"���������	 )!�	 ��@�	 ����	 ��	

to review the task list and estimate the time each task 

normally requires. It is necessary to compute the total 

number of person-hours per task, per technical skill, per 

year required to provide adequate O&M of the facility. 

Once that number is determined, it may be divided by 

the total number of hours that each worker is available 

per year, taking into account vacations, holidays, etc. 

In this way it will be possible to derive a number that 

approximates the personnel hours needed to provide 

Aerated lagoons are secondary treatment processes.
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adequate O&M for the facilities in question. The product 

��	�!��	�!���	����	��	��(�������	�	��������	����	��	�	$���#	

�"�	��	��+"����	��������	!�"���	$�	�#���	���	$�	���#�	

��	������	/�$	�������������	����	�!�	���������	�"�$��	

of staff hours is determined, the organizational chart 

�!�"��	 $�	 �������������	 ��������	 ���	 ���!	 �����	

���$��%�	 ��������$�������	 ����������	 ��������	 /�$	

������������	 ���	 ���!	 ��������	 ����������	 ��	 �!�	 �!���	

should be prepared or old job descriptions should be 

��������	���	"�������	:����$��	��	���	���"�	����	�!�	

people actually doing the job. Job descriptions should 

include areas of responsibility, summaries of required 

tasks, subordinates supervised, and supervisors to 

whom reports are made. The product of this fourth 

����	 ��	��(�������	�	��������	����	 ��	��	"������	���	��	

written job descriptions. 

��	 *��������	 ��������	 �!������	 �����	 �����(���	 �!�	

��������	 �!�����	 �����������	 $�	 �����	 �	 ���	 ��	 �!�	

�Q~	$"����	�"��	$�	��������	��������������	*�	��������	

to follow-up budget monitoring relating to these staff 

changes, management should periodically assess them 

��	�����	��	�����(��	����������	���	�����������	��	�!�	

utility’s O&M. 

)!�	����"��	��	�!��	�����	����	��	��(�������	�	��������	

����	��	�	���	�������	��������	����	���	�������������	

budget. 

)��
��=�"������
^����	 ��(�����	 �"��������	 ����	 ���	 ���"�!	 ����	 ���	

the operators to collect, analyze, and record required 

samples. The plant should be manned by the Chief 

��������	��	���������>X!���	��������	�	�����"�	��	���	

(2) hours every day. Additionally, the Chief Operator 

should be on-site not less than 30 days per calendar 

quarter. Note that these are the minimum levels of 

��(�����	 ���	 
�X��%�	 :�������	 �����	 �������	 ���	

require more coverage depending upon plant size, the 

receiving water, permit limits, etc. 

=��������
��
��*���
�
��
)!�	 ��������	 ��	 �������������	 ���	 ��(����	 ����	 �!�	

���������	��(���}	��	��	��	���	��	�����	�	��	�!�	������	��(��	

��	 �������������	 ���	 �������	 ���������	 ��	 �!�	 ��������	

plants. Activated sludge plants have an “A” designation. 

A “Scoring System” is used to determine the required 

�����	��	�!���	���	���������>X!���	����������	

Education requirements vary depending upon 

Grade. The minimum education required is High 

School Diploma or High School Equivalency. Classroom 

training also varies as a function of Grade. For a Grade 

2A applicant, the following training is required: 

�	 `����	����������	��"���	[��	����\	

�	 ����(����	X�"���	��"���	[�	����\	

�	 ��$�������	^����������	[�	����\	

�����	�>��	���������	��"��	����	����	�!�	X"���(�����	

���	)��!�����	����������	��"���	[�	����\�	�����	�>��	

operators would go on to take the Management Course 

[�	����\�	

All applicants must have hands-on operating 

�@��������	 ���	 �"��	 !�(�	 !��>!��	 ���"��	 ���������	

�@��������	 (��������	 ������������	 ���!	 �!�	 ���������	

documentation are sent to the New York Water 

�(��������	�����������	[
���\	���	����	�����	���!	

�!�	 
�X��	 :�������	 �������	 ���	 ���	 �����	 ���������	

sent to County Health Department where appropriate. 

���	 ���������	 ����������	 ���������	 ���	 ��+"����	 ��	

�����	�!���	������������	�(���	��(�	[�\	������	)��������	

technologies are changing and operators need to 

keep abreast with the latest operational approaches. 

Operators are required to attend seminars and obtain 

between 20 and 80 training contact hours. Failure to 

�����	�����	�!��	�!�	�����������	!��	�@�����	���	�!��	

�!�	 ��������	 ��	 ���	 ����������	 *�	 �!�	 �!���	 ��������%�	

�����������	 !��	 �@������	 !�>�!�	 ��	 ���	 ���������	 ���	

the plant may not be under responsible supervision. 

In a well-run facility, good training will result in a 

�"$��������	���$��#�	�����	���������	����	��	(�����"���	

support continuing education to comply with the 

���"��������	 ���������	 ���������	 ���������	 ��	 �	 $�����	

job. Annual budgets should include line items for 

�������������	 ��������	 [�!��	 �����������\	 ���	 ���	

renewal training. Work plans and schedules should 

allow for time to attend training. 

:��"�������	 ���(���	 ���	 �!�	 �"��������	 ���>��	

��(�������	��	��������	������������	 ��	 �!�	��������	���	

negligent, or practiced fraud or deceit in the performance 

��	 !��>!��	 �"�����	 )!�	 ���������	 ���	 �@������	 ��	 #���	

up on maintenance and routine sludge removal. Local 

���������	 !�(�	 ��	 �����������	 �"�����	 �!���	 ����(������	

|������������	��	����	���	����!����	����������	�������	

is very serious and criminal. 

���	 �!�	 �������������	 ��+"��������	 ���	 ������$��	

��	 �
��::	 ^���	 ���	 �	 �"������������	 ��	 ���������	 ��	

����������	 )��������	 ^�����	 ���	 ��	 �!�	 ����������	

)��������	 ^����	 ��������	 [��)^�\	 ~��"���	 |��	

����������	������	��	^���	���	���	�!�	��)^�	~��"���	

(����	 �!�	 ���������	 ��$����}	 !���}>>��������������
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���"�>��$����>���>$���>�������!���	 |��	 �����	

copies, contact NYSDEC’s Facility Operations Assistance 

X�������	���	`��������	��$����	
�	����������	��	����	

�������������	

,�����
���*���
�
��>�����
*�	��������	��	���"����	����������	���!	�������������	

regulations, a comprehensive training program for 

����������	 ���������	 ����	 ���(���	 ��!��	 �����������	

$�������	���	�	 �����	��(��������	�	������������	�����	 ��	

���������	 ���	 ���������	 "������	 �Q~�	 ����	 ��������	 ����	

result in a substantial payback over the years in terms 

��	 ������"�	 �����������	 |������!���	 �����	 ���������	 ����	

make sure that O&M budgets provide adequate funds 

for staff to go to the best training available. This may 

mean sending staff to off-site training events, paying the 

cost of course registration as well as travel expenses, or 

having staff attend training programs during working 

!�"��	 ���	 ���������	 ��!��	 ���������	 ��	 ����	 ��	 �"����	

that time. 

Another training option is to contract on-site training 

customized to the individual wastewater facility. Not 

all training needed is technical in nature. Training 

programs relating to management, supervision, 

and other important skills, such as effective report 

writing and use of the computer, are also important in 

��(�������	�	����	���������	���	����"���(�	������	

*�	�!�	�����	��'�	��	�"����������	������	��	���	$�	�	����	

idea to designate a training coordinator. This individual 

can determine staff training needs and watch for 

appropriate training opportunities or courses. The 

training coordinator can schedule employees for off-site 

training, set up on-site training classes, and monitor 

the training budget. The coordinator should also 

evaluate the training programs and determine which 

ones are most effective in improving staff performance. 

The individual coordinating training should have some 

technical experience in water or wastewater treatment. 

*���
�
��+�������
Many sources of training are available for operators 

of wastewater treatment facilities. Training will be 

available through the following organizations: 

�	 State environmental training centers 

�	 State regulatory agencies 

�	 Operator associations 

�	 ^�����������	 ������'������	 �"�!	 ��	 �!�	 �����	

Environmental Federation, the American 

�����	 ���#�	 ������������	 ���	 �!�	 :"���	 �����	

Association In addition, a local government may 

contract training, including on-site programs, 

using operations and maintenance consultants, 

consulting engineers, or manufacturer’s 

representatives. 

�"�����	 ��������	 ������"������	 ���	 ���������	 ���	

staff development. The best training is not necessarily 

�!�	�!�������	*�	��	"�	��	�����	���������	��	���#	���!	�!���	

staff to ensure that training being considered develops 

a staff that can provide effective O&M of the water and 

wastewater facilities. 

@$����������*���
�
��)��"�����
 

NY Water Environment Association

���	^�"�	X������	X"���	���

X����"���	
�	�����

^!���}	������������

|�@}	������������

www.nywea.org


�	:"���	�����	�����������

^�	`�@	���

���(����#�	
�	�����

^!���}	������������

|�@}	������������

www.nyruralwater.org


��	������	*���������	�����	^���"����

Control Commission

116 John Street

�������	~�	����������

^!���}	������������	��	������������

|�@}	������������

www.neiwpcc.org

New York State Department of Environmental

Conservation (NYSDEC)

Facility Operations Assistance Section

���	`��������

��$����	
�	����������

^!���}	������������

|�@}	������������

�����������������"�>��$����>���>$���>

foas_main.html
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Environmental Finance Center

at Syracuse University

���		���!������	X�

Syracuse, NY 13210

^!���}	������������

efc.syracusecoe.org


�X����	^"$���	�������	X�����	���	�����!

X����	������	����"��	`"������	��

��$����	
�	�����

^!���}	������������

|�@}	������������

� � �� � � $ � �� � � � � � � � �� " � �> � � � # � � � � � � � � � � � � >

������!����!>��X���*:�)�:���!��

US DOL, Occupational Safety and

Health Administration

���	�����#	X������	:���	���


��	���#�	
�	�����

^!���}	������������

|�@}	������������

������!����(>��!���>����!���

=�������
�+&������
��)��
�����
��
�
��
Overview 

Maintenance is essential to the sustainability of 

every wastewater system. A preventive maintenance 

program combined with good operational practices will 

reduce the need for much of the corrective or emergency 

maintenance. A good preventive maintenance program 

will service not only mechanical and electrical 

equipment, but also the distribution and collection 

systems, grounds and buildings. 

Maintenance includes all functions required to keep a 

facility operating in accordance with its original design 

capacities and performance. This includes repairs to 

broken, damaged, or worn-out equipment (emergency 

maintenance), and the periodic replacement of 

equipment and facilities that have reached the 

end of their design life (corrective or replacement 

maintenance). 

���
��
�
���)�������@����
���
A comprehensive preventive maintenance program 

will have the following components: 

�	 +"������	���	���������	��(������	

�	 ~��"����"���%�	�������"��	

�	 ^��(����(�	�����������	���#	����	

�	 :������	��	�����������	���������	

�	 )��!�����	����"����	

�	 )����	���	�+"������	

�	 X����	�����	��(������	

�	 ^��������	��������	

�	 `"�������	

�	 X�!��"����	���	����������	

�	 :�����#������	

@%�����
���
��=����
�
��	
"�
���&�
The backbone of any preventive maintenance 

program is a comprehensive listing or inventory of all 

system components and equipment. This listing should 

include a name and code number to every part of the 

system. 

��
���������A��B����������
|��	���!	�����	��	�+"������	��	���������	����������	

in the inventory, the manufacturer’s literature should be 

obtained and compiled. For a new or upgraded facility, 

it is often the contractor’s responsibility to provide 

manufacturer’s information for all installed equipment. 

)��"�
�"�����
��
�
���*��D�B����
Once all of the equipment and components have been 

itemized and the manufacturer’s literature has been 

collected, it is time to develop the comprehensive list 

of preventive maintenance tasks and to schedule them. 

Working systematically through each component of 

the facility, and remembering to address additional 

areas such as building and grounds maintenance, all 

���(����(�	�����������	���#�	�"��	$�	����������	���	�	

frequency for scheduling should be assigned. 

/�������������
��
�
���)���������
:������	�"��	$�	#���	����������	�!��!	�����������	

tasks have been performed and when. This is helpful 

for two reasons. First, it is imperative to verify the 

completion of each maintenance task. Second, to 

schedule future maintenance activities or to verify the 

condition of certain equipment, it is always helpful to 

be able to refer back to the record of past maintenance 

performed. All tanks should be inspected once per year. 

*���
�����/���������
~��"����"���%�	 �����������	 ��������������	 ��	

not always provide complete information on all 

maintenance tasks. Certain general maintenance tasks 

are not covered in detail in manufacturer’s maintenance 
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manuals, and many general maintenance tasks are not 

addressed in manufacturer’s information at all. 

*������
��@%�����
��
Every wastewater system must have suitable tools 

and the required specialized equipment available to 

perform maintenance. These tools and equipment 

should be of good quality, because they are likely to be 

used for many years. 

Spare Parts Inventory 
It is important to maintain an inventory of spare 

parts required for preventive maintenance, as well as 

for corrective and emergency maintenance. The initial 

inventory must be developed based on the requirements 

��	 ���!	 ���(����(�	 �����������	 ���#�	 ^�����"���	 ����	

should be implemented to make sure that parts are 

replaced in the inventory as they are used. Database 

management of spare parts inventories is usually 

necessary in larger utilities. 

)����

���*���
�
��
Even a well-developed maintenance program with 

a full staff for implementation will not be able to 

complete the required work unless the staff are trained 

in both how to carry out the maintenance program 

���	 ��	 �!�	 �������	 �#����	 ��+"����	 ��	 �������	 ��������	

maintenance tasks. If the maintenance program has not 

been developed internally, the consultant or entity that 

developed it should be required to provide training in 

its implementation. 

E�����
���������
��
�
���
`"�������	���	�����������	����	��+"���	�!��	�"��������	

funding is available for the following: 

�	 ^��(����(�	~��������������������	$"����	

�	 ��$��	 [�����	 �����	 ������	 !�"��\	 ^����	 ���	

supplies Equipment 

�	 ��������	 ~���������������������	 �����(�	

account 

�	 Labor (overtime) Materials, parts, supplies 

:����������	�+"������	�����������	

�	 +"������	 :������������������	 �����(�	

account 

�	 Evaluation and design Labor Equipment cost 

Contractors 

@�����
��+��F�G���������J����������
��
�
���K�
���
��
�*��D�,
��&�����

X"��������	 ��$��	 �"��	 $�	 �(����$��	 ���	 �"����	 ���	

preventive maintenance functions. A good preventive 

maintenance program will document the schedule 

and work plan for each maintenance function. This 

schedule serves as the basis for estimating the labor 

requirements for preventive maintenance. 

To determine trade and person-hour requirements for 

each preventive maintenance function, the function 

should be broken down into tasks. The tasks can then be 

analyzed further to determine person-hours required 

���	 �!�	 ��������	 �����������	 �"������	 ���	 �!�	 ��������	

trades needed. 

+�L
��M����/����"��,����
������@�����
�&����
��
�
���
Development of an annual budget for maintenance 

is relatively easy and straightforward, if emergency 

�����������	 ��	 �"����������	 �"����	 ��	 ���"��	 �����(�	

account contributions. 

��������	�����������	��	���!���	�!�	����	������"��	

function to address when trying to anticipate the 

funding requirements for an emergency repair reserve 

account. A good preventive maintenance program will 

cut down on emergency maintenance requirements. 

Unforeseen conditions, defective equipment and 

materials, and acts of nature make it certain that some 

emergency maintenance will always be a fact of life. 

D�"���
�� ��
�����
�� +&������ ��� @
����� *����&� �
��
=���Q@F���"�����
��
�
���

`����	 ���(����(�	 �����������	 ���	 ������	 #������	

systems are typically card systems that can be adapted 

to the complexity of the facility being served. Simple 

single card systems use one card for each piece of 

equipment, with the front detailing the equipment and 

its maintenance requirements and the back recording 

maintenance performed (see the Sample Equipment 

Maintenance Card). Multiple card systems are similar, 

but use separate cards for equipment information, 

maintenance requirements, and records of maintenance 

performed. 

Many utilities are moving away from card systems 

and using one of the many software programs 

��(������	 ������������	 ���	 ��!��"����	 ���	 ����#���	

preventive maintenance. When used as part of an asset 

management strategy, these software programs can be 

very useful for the wastewater facilities. 

A very important part of the preventive maintenance 

program development and improvement is appropriate 

��!��"����	 ��	 �����������	 ����(������	 ^��(����(�	

maintenance schedules must consider variations in plant 
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and equipment utilization. For example, in wastewater 

systems, this may involve scheduling to accommodate 

��������	 ���	 ����!��	 �����	 ��	 ������������	 ���"������	

discharges. 

Scheduling should consider weather and its effect 

on maintenance activities and personnel. Whenever 

possible, outdoor maintenance activities should be 

scheduled when favorable seasonal weather conditions 

can be expected. 

���
��
�
���/�����
���
��/������R����
��
Once maintenance is performed, it must be properly 

recorded in a timely fashion, usually on the same day 

��	 ����������	 ^��(����(�	 �����������	 ���#�	 ���	 ���	

complete until their accompanying paperwork is done. 

)������
���
�����
���
�
������������
	
�������������

This section is a compilation of material provided 

$�	 ��	 ���#	 :�������	 �	 
���	 ^���	 ^��������	 ���	

��(�����	 ����	 �	 �����	 Q	 X����	 ~����������	 ���	 �!�	

Town of Tonawanda and Keneck Skibinski, a NYWEA 

^���	 ^��������	 ���	 �!���	 ��������	 ���	 �!�	 )���	 ��	

Orangetown.  

Overview 
Wastewater infrastructure is a huge capital 

investment which must be protected and maintained. 

*�	 ��	 �!�	 ��������$�����	 ��	 �!�	 �������	 ���������	 ���	

board members to effectively carry out the associated 

���������	 ���	 ������������(�	 ��������$�������	 ���	

positive, long term stewardship of this capital asset. 

Wastewater infrastructure systems are comprised 

of many components including the collection system 

pumping stations, treatment plant and personnel. As 

was emphasized in “Wastewater 101,” problems with 

any one component can have an adverse impact on the 

rest of the system, often with costly consequences. In 

many municipalities, wastewater infrastructure is 

�!�	 ����	 �����������	 $"����	 �@�����	 ��@�	 ��	 !��!���	

projects. 

In addition to the costs incurred to design and build 

infrastructure systems, both capital and operations 

�@������	 ���	 ��������	 $�	 �"�����	 �(�����	 :����$��	

�!�	����	 ��	 �"��	�����	�"����	����	�!��	���	����"�����	

$�	 �"��������	 :���	 ���	 �������{	 ~���	 ����"������	

have also been impacted by changing regulations on 

���$����	X����	�(�������	[�X��\	���	X�������	X����	

�(�������	 [XX��\�	 *�����������	 ���������	 ���"�������	

���	 ������	 �"��	 ���	 ���������	 �����	 ���	 �������������	

impacting your wastewater system’s bottom line. To 

���"��	 ������	 ����	 ����	 ��������!���	 �����	 ���������	

and board members should be familiar with the bottom 

line. 

E�����
��E��������������������M�������
In a general sense, the budget can be divided into two 

basic categories: Operation & Maintenance (O&M) and 

Capital Expenditures. 

The O&M budget provides for the support of routine 

maintenance, daily operations, and scheduled repairs. 

Every piece of equipment has a life cycle and will 

eventually deteriorate to the point of replacement. 

���!�"�	 �	 ����	 ����	 �������	 *����(�����	 ^���	 [�*^\	

���	�	�"����	�����(�	����"��	��	�"�����	�!�	�* �̂	��"�	

�"����������	 ��"��	 ����	 ������	 ���!�"�	 �!�	 �"���	 ��	

support needed replacements. 

User fees, typically based on metered water 

consumption, are collected to fund the O&M component. 

A proper budget ensures that staff, chemicals, and parts 

are available to keep the system properly operating. A 

proper budget also helps the municipality to meet their 

X^�X	^������	�!��!	��	�	�����	�$���������	

Municipal debt obligations are paid by funds that 

are typically raised by a tax levy based upon assessed 

valuation. These funds pay for the debt service on the 

original bond issued to construct the plant and any 

��!��	���/����	�!��	!�(�	$���	"������#��	���	��������	

by bonds or bond anticipation notes. 

Case Studies 
The following two case studies are intended to 

illustrate the critical importance of budgeting and 

project planning to help in maintaining a healthy 

$�����	 �����	 `��!	 ����������	 !�(�	 ���	 ������	 ���	 �!���	

����	����������	���	�����������	

J�������������������
The Village of Weedsport is a small village in Cayuga 

County with a total population of approximately 1,800.  

The Village owns and operates a sanitary sewer system 

consisting of gravity collector sewers and a wastewater 

���������	�����	[��)^\	���!	�	���������	��������	��	

�������	�������	���	����		)!�	��������	������	����������	

and treatment system was originally constructed 

��	 ����	 ���	 �!�	 ��) �̂	 ���!	 ��	 ��������	 ��������	 ��	

����	 ~���	 ���	 ��������	 ���	 �(��	 ��	 �����	 ���!�"�	 �	



1-15

Introduction to Wastewater Management

��/��	 "�������	 	 ��	 ��	 �����	 �!�	 �����	 ���	 ���������	

at its full capacity, and experienced peak wet weather 

�����	"�	��	��	�����	���	�(�����	�����	�������	���������	

to use emergency bypass pumping to prevent sewer 

�"��!������	���	$�������	���������

)!�	 (������%�	 ��������	 �����	 $"����	 ���	 ����	 ���	

�����@�������	 ���������	 	 )!�	 $"����	 ���	 $�	 $��#��	

down into the following categories, with percentages of 

the total budget for each category indicated:

�	 ^��������	 ���

�	 ��������"��	 ���	

�	 `�������	 ���

�	 ^����	 	 ���

�	 *��"�����	 		��

�	 +"������	 		��

A portion of the contractual costs, since approximately 

2001, has been allocated toward an annual sewer 

televised inspection and grout sealing program. This is 

�!���	 �����@�������	 ��	 ��	 ��	 �������	 ��	 �!�	 (������%�	

gravity sewers undergo internal video inspection 

followed by pressure testing and grout sealing of 

leaking pipe joints.  Although the program does not 

������	 ��	 !�(�	 ����(��	 *>*	 [������	 ���	 ������������\	

����	�!�	������	��	�	�����������	�������	��	���	��������	

�!��	 �!�	 �������	 ���	 �"������"�	 ��	 #������	 *>*	 �����	

from increasing further. It also provided valuable 

�����������	��	�!�	(������	�^�	���������	�!�	���������	

of the pipelines and identifying defects in the sewer 

system which could not be repaired by grout injection 

and required further evaluation.

The village has also 

maintained capital 

reserve accounts to pay 

for unexpected repairs, 

engineering studies, 

etc., as needed.  As of 

�����	 �!�	 (������	 !��	

�����@�������	�������	��	

capital reserves.  Capital 

reserves are replenished 

annually with sewer fund 

surplus funds.

)!�	 �������	 `�����	

recognizing that the 

��)^	���	��	�!�	���	��	

its useful life, authorized 

an engineering study in 

�����	 	 *�	 ���	 �!��"�!	

the preliminary data collection and analysis phase 

of the study that the 10 times peaking factor during 

���	 ����!��	 ���	 +"���������	 	 *�	 ����������	 ���!	

NYSDEC design standards (i.e., “10 State Standards”), 

���	 "������	 ��	 �!�	 (������%�	 ��)^	 ��"��	 !�(�	 ��	 $�	

designed with tanks and equipment sized to handle 

�!���	 ���#	 ������	 �������(���	 ���"�����	 ��	 �(����'���	

�!�	 ����������	 ���	 �!�	 ������	 ����	 ����������	 �!��!	

otherwise prevail at the plant. On this basis, the village 

$����	�"�!���'��	��	*>*	�(��"������	$"�	$���"��	��	�!�	

information gathered through the televising program 

initiated years earlier, the areas in the system with 

severely deteriorated gravity sewers and suspected 

�����	 �����	 �����	 �����������	 ����	 �����������		

)!�	 (������	 ���	 �$��	 ��	 ��������	 �!�	 *>*	 ��"��	 ���	

�������������	����	����	$�	���������	�!�	��������%�	��"��	

�������	 ��	 �!�	 �����	 ������	 )!��"�!	 �!�	 *>*	 ��"���	 �	

sanitary sewer rehabilitation project was developed 

to include lining of severely deteriorated sections of 

gravity sewer piping, and sealing and redirection of 

���	[�\	�����������	�����	�����	�����	������������		)!�	

total cost of the sanitary sewer rehabilitation project 

���	 �����@�������	 ���������	 ��(���	 ��	 ���������	 ��	

million to $1.2 million in additional costs for oversized 

��)^	�+"������	���	���"��"����

The Village of Weedsport completed the engineering 

study in 2006 which included recommendations 

���	 ��)^	 �����(������	 ��	 ��������	 ���������	

��������	 ����	 ����	 ��	 ����	 ~���	 ���$����	 ���!	 *>*	

reduction for a total estimated cost of $6.3 million.  

Weedsport’s sanitary sewer budget breakdown.
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)!�	 ���/���	 ���	 �����$��	 ���	 ����	 ���������	 �!��"�!	

$��!	 �!�	 
�X|�	 �"�������	 |��������	 ^������	 ���	

]X��	 :"���	 ��(���������	 ���!	 �	 $���	 ����	 ��������	

��$�	 ���(���	 �!����	 ��	 �����@�������	 ����	 ���	 ����	

per household, on top of an average sewer system 

operations and maintenance charge of $160 per year 

per household.  The village decided to proceed with 

design improvements in 2008, and had permits and 

�����(���	 ��	�����	 ���	������"�����	$�	|�$�"���	�����	

The project was positioned to take advantage of 

�����������	 �"�����	 �!��"�!	 �!�	 ��������	 :���(���	

���	:���(�������	���	[�::�\	��	�����	�!��!	����"���	

�	��	�������	����������	�����(������	�����	��	����	��	��	

����������	�����	���	�������	������	����������	����"���	

incorporated into the design (including oxygen level 

based aeration control, building insulation exceeding 

�����	����	��+"���������	���	��	���!�	��@�"���\�

Construction of the sanitary sewer rehabilitation 

���	 ��)^	 �����(�����	 ���/����	 ����	 ���������	 ��	

2010, and in spite of increasing the plant’s capacity by 

��	��������	�!�	�������	!��	����	��	�������$��	��������	

��	 �����	 ����"������	 ��	 �!�	 ������	 	 ���!	 �!�	 �::�	

funding for the project, the village debt service charge 

���	���"���	��	����	���	����	���	!�"��!����

In order to protect its considerable investment in its 

sewer infrastructure, the village decided to develop 

an Asset Management 

^���	 [�~^\�	 ����"����	

a software based 

maintenance tracking 

program.  Through 

these efforts, the village 

is now performing all 

scheduled maintenance 

on new equipment, and is 

keeping records of labor, 

materials and equipment 

expended in maintenance 

on the new plant, so that 

it can accurately budget 

for annual maintenance 

costs.  Additionally, 

the asset management 

software tracks the 

remaining useful life of 

every asset in the sewer 

system, and includes 

a capital planning 

module that allows the village to anticipate future 

capital expenditures for major equipment repairs and 

replacement.  This will allow the village to establish 

capital reserves to repair and replace critical pieces of 

equipment, and anticipate the need for a capital project, 

if necessary, once large portions of the sanitary sewer 

system near the end of their useful life. 

The Village of Weedsport’s experience with the 

process of upgrading its sanitary sewer infrastructure 

illustrates several important points:

1. Take a proactive approach to addressing 

issues with sanitary sewer infrastructure.  

In Weedsport’s case, completing the project 

planning and design without being forced 

through a NYSDEC order was essential to take 

��(������	��	�!�	�::�	�"�����	�����(���		^��/���	

readiness will typically put a project at “the front 

of the line” for funding, and requires forethought 

���	��������(�	��	�!�	����	��	�"�������	����������	

2. Maintain the sewer infrastructure, which serves 

several purposes:

a. Get familiar with your infrastructure:  

Had the village not engaged in annual 

televising, testing and grout sealing of 

its collector sewers, it would not have 

been able to pinpoint some of the large 

Weedsport’s Asset Management Program
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��"����	 ��	 *>*	 ��	 �!�	 �������	 �������	 ��	

additional costs and time for study, and 

potential diminished results from the 

sewer rehabilitation project.

b. Extend the useful life of the system.  The 

"���"�	����	��	��)^	�+"������	��	���������	

20 to 30 years maximum.  Through 

diligent maintenance, the village was 

able to keep the plant operating for over 

��	 �����	 ���!�"�	 �	 ��/��	 "�������	 	 )!��	

would not have been possible without 

investing in equipment maintenance.

��	 �����	 �����������	 ���!	 �!�	 �~^	

initiated by the village immediately 

after completing the sewer improvement 

project, they will be able to protect and 

sustain the investment made in their 

sanitary sewer infrastructure through 

the maintenance scheduling and tracking 

module in their asset management 

software. Going forward, the Village will 

be able to use the asset management 

��������%�	���������	���"��	��	���	���"��	

budgets for collection system and plant 

maintenance as well as plan long-term 

�������	 �����(��	 ��	 ��������������	 �"�"��	

capital improvements.

Chapter 1 prepared by Keneck Skibinski, Chief Operator 
for the Herkimer County Sewer District; Phil Smith, former 
Section Chief at NYSDEC; David Cross, Associate Engineer 
Monroe County Pure Waters and Brian Skidmore, 
Managing Engineer, Barton & Loguidice.



Chapter 2

Asset Management and
Sustainability
Every wastewater collection system and treatment 
plant is a community asset that is comprised of 
many other assets that need to be maintained. Assets 
such as pumps, pipes, valves and gauges need to be 
inventoried, assessed for condition and criticality, and 
maintained regularly to extend service life.
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Overview of Asset Management

A
ll wastewater systems are made up of assets, 

some that are buried and some that are above 

ground.  The physical components that make 

up a wastewater system may include: pipes, valves, 

tanks, pumps, blowers, screens, sophisticated electrical 

and control equipment, and any other component that 

supports the conveyance and treatment of wastewater 

for your community.  The 

assets lose value over 

time as the system ages 

and the assets deteriorate 

and, eventually, will need 

to be rehabilitated or 

replaced.  In addition, these 

assets require regular 

maintenance, repairs, 

rehabilitation, inspections, and possibly improvements 

throughout their lives.  

��	�!�	������	������������	��	���	$�	����	������"��	��	

deliver the quality of service that residents have come to 

expect, and to meet the requirements of the regulatory 

agencies.  The costs of operating and maintaining these 

wastewater systems will increase as the assets age, and 

the community may be faced with excessive costs that it 

can no longer afford. 

There is an approach that can assist the community 

in making better decisions on managing aging assets, 

and better planning for the future.  This approach is 

called asset management, and it includes techniques 

�!��	!�(�	$���	�������	$�	����	������'������	�!��	���	

and operate assets. The International Infrastructure 

~���������	 ~��"��	 	 [
�~X	 ����\	 �������	 �!�	 ����	

of asset management as, “meeting a required level 

of service in the most cost effective way through the 

planning, acquisition, 

operation, maintenance, 

rehabilitation and disposal 

of assets to provide 

for present and future 

customers.”  

A community should 

care about managing its 

wastewater utility assets in 

a cost effective manner for 

several reasons: 

1. These assets represent a major public or private 

investment

2. Well run infrastructure is important for economic 

development

3. Proper operation and maintenance of a 

wastewater utility is essential for public health 

and safety

4. Water and wastewater assets provide an 

essential customer service

5. �����	����������	��������	����������	

and innovation in the operation of the system

The intent of asset management is to 

ensure the long-term sustainability of the 

wastewater infrastructure.  By helping the 

utility make better decisions on when it is most 

appropriate to repair, replace, or rehabilitate 

particular assets and by developing long-

term inspection, maintenance, renewal, 

and funding strategies, the community can 

ensure its ability to protect the environment 

and public health by having a healthy 

sustainable wastewater system.

E�
���������,�������
�����
�
)!���	 ���	 ����	 ������(�	 $�������	 ��	 �����	

Chapter 2: 
Asset Management and Sustainability

!*�������������������
���
�����
���
�
��
these wastewater systems will increase as 
the assets age, and the community may be 

faced with excessive costs that it can no 
��
�����F����'�(

Plunger pump at Lake Placid WWTP
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management.  Communities that fully embrace asset 

management principals may achieve many or all of 

�!���	 $��������	 	 ������'������	 ���	 �����(�	 ����	 ��	

�!���	 $�������	 /"��	 $�	 ��������	 ��	 �����	 ����������	

��������	 	 )!�	 $�������	 ��	 �����	 ����������	 ����"���	

but are not limited to, the following:

�	 `�����	 �����������	 ���������	 ���	 ����	 ���������	

operations

�	 Increased knowledge of the condition, 

maintenance requirement and location of the 

assets

�	 Better internal communication and 

communications with customers

�	 Greater ability to plan and pay for future repairs 

and replacements

�	 Increased knowledge of what assets are critical 

to the community and which ones are not

�	 Improved emergency response

�	 *����(�	���������	!����!	���	$���	������

�	 Setting rates based on sound operational 

information

�	 ��(�	����	���������	���	���"���	����������

�	 �������	�����(�����	���/����	�!��	����	�!�	��"�	

needs of the system

�	 Reduce environmental violations due to failed or 

poorly performing assets

�	 Improve the security and safety of infrastructure 

assets

�	 Better succession planning

������'������	 �!�"��	 ����(�	 ��	 ��!��(�	 ��	 ����	

$�������	 ��	 �!��	 ���	 ���!	 �!���	 �����	 ����������	

program.

Core Components of Asset Management
)!���	���	��(�	����	����������	��	���	������!����(�	

�����	 ����������	 ��������	 	 ��!	 ��	 �!���	 ��(�	

components will be discussed in greater depth:

1. Asset Inventory

2. Level of Service

3. Critical Assets

4. Life Cycle Costing

5. Long-term Funding Strategy

Asset Inventory
)!�	 �����	 ���������	 ��	 ���	 �����	 ����������	

program is the asset inventory.  This is most important 

as it underlies all other aspects of asset management.  

The types of questions that should be addressed in 

developing asset inventories are: 

�	 What do we own? 

�	 Where is it? 

�	 What condition is it in? 

�	 What is its remaining useful life?  

�	 What is its value?  

What Do We Own?: The most fundamental question a 

wastewater utility can ask is what assets does it have?  

It is absolutely critical for a utility to understand what it 

owns.  It is hard to manage something effectively if the 

utility doesn’t know what that “something” comprises.

Although “what do I own?” is a seemingly 

straightforward question, it is not always easy to 

�������	 	 )!�	 ������"�����	 �����	 ����	 ��(����	 �������}	

some of the assets are underground and cannot be seen; 

assets generally are put in at different times over a long 

period of time; records regarding what assets have 

been installed may be old, incomplete, inaccurate or 

missing; and staff turnover in operations, maintenance 

and management may limit the historical knowledge of 

������	�������		��(��	�!���	������"������	��	����	���$�$��	

not be possible to form a complete asset inventory the 

�����	����	��	��	����������			*�	��	���������	��	�������'�	

that the goal is to form the best inventory possible and 

Lower lifecycle costs

Asset Management Components
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develop an approach to adding to or improving the data 

over time.

To develop the initial inventory, several approaches 

can be used and these are listed below. However, the 

utility should be as creative as possible with other 

approaches to obtaining this information.

�	 Determine who was operating, managing and/

��	 ������	 �!�	 ������	 ��	 �!�	 ����	 ��	 �!�	 ��/��	

construction periods (when a large number 

of assets were installed). Interview these 

individuals and gather as much information as 

possible regarding their recollections of what 

assets were installed and where. If there are 

maps of the system, these can be used during the 

discussions.

�	 Examining any as-built or other engineering 

drawings of the system.

�	 ���"����	�$���(�	��	�������	�����	��������������	

of above-ground or visible assets (e.g., pump 

stations, manholes, treatment plant assets).

�	 Estimates on buried assets using above ground 

assets as a guide (e.g., using manholes to estimate 

����������	 ��'�	 ���	 �����	 ��	 ����	 $������	 �!�	

manholes)

Several approaches may be necessary to get a good 

start on the asset inventory.  Use as many approaches 

as necessary to get the best initial inventory of assets. 

Where Are My Assets?:  The next question in 

��(���������	 �!�	 ������	 ��	 �!���	 ���	 �!��{	 	 ����	 ���	

knows what assets there are, it is important to know 

where they are.  This component involves two steps: 

1. Mapping the assets 

2. Putting a location in the inventory  

In terms of mapping, the most important factor is to 

have a visual picture of the asset locations, especially 

the buried assets.  The map can be as simple (hand 

drawn) or more complex (Geographic Information 

System – GIS).  The most important factor is that it is 

"���$��	 ��	 ����	 �!�	 �������	 ����#	 ���	 �!�����	 ��	 �!�	

asset, and can be used to track failures in the system.  

The second aspect involves putting a location in the 

asset inventory indicating where the asset is located.  

����������	�!��	��"��	$�	�	���������	$"�������	������	�����	

or possibly an area where assets are located.  These 

location descriptions are necessary for above ground 

assets located at treatment plants, pump stations and 

other facilities.  It is also useful to assign all assets a 

type or class to each asset (i.e., valves, pumps, motors, 

manholes, etc.).

What is the Condition of the Assets?:  After the asset 

inventory is developed, it is important to know the 

condition of these assets.  A condition assessment can 

be completed in many different ways, depending on 

the capability and resources available.  The simplest 

approach is to gather people who have current or 

historical knowledge of the assets and capture the 

information they have on paper or electronically.  The 

group can then select an appropriate condition ranking 

approach: 

�	 0 through 5 (example in table)

�	 A through F

�	 Excellent through Unacceptable

The team can then look at the inventory of assets 

and rate the condition of each asset using the selected 

approach. This method uses the best information 

�(����$��	���	����	���	��+"���	�!�	����������	��	��������	

data or advanced investigations in order to rate the 

condition of the assets.                                                                                                                          

A more sophisticated approach, or next step after the 

initial ratings are assigned, could include systematic 

����	�����������	�"�!	��	��)�	��	�!�	�������	������'��	

manhole inspections, and other asset condition 

assessment methodologies.  

What is the Remaining Life of the Assets?: All assets 

will eventually reach the end of their useful lives, 

depending on the type of asset; it will either reach that 

point through amount of use or age.  For example, a 

pump will wear out sooner if it is used more and will 

last longer if it is used less. The actual age of the pump 

 GIS Map of Wastewater Collection System Assets

GIS Map of Sewer Assets
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is not as important as the amount of work the pump has 

�����	 	 ��	 �!�	 ��!��	 !����	 ����	 ������	 ����	 �"�	 $����	

more on the length of time in the ground. If a pipe is in 

the ground for decades, it has had considerable time to 

contact the soil around it and the wastewater within it 

will contribute to its corrosion.

 There are many additional factors that will affect 

how much life an asset will have. Factors such as poor 

installation, defective materials, poor maintenance and 

corrosive environment may all shorten an asset’s life.  

Factors such as good installation, high quality materials, 

proper maintenance, and a non-corrosive environment 

will tend to lengthen an asset’s life.  Because of these 

�������������	 �!��������������	 �����	 ����	 �"��	 $�	 (�����	

within the local context and its particular conditions.  

Clay sewer pipe may last 100 years at one location, and 

��	 �����	 ��	 ����!���	 	 *�	 ��	 $���	 ��	 ��#�	 /"�������	 ��	

asset life based on past experience, system knowledge, 

existing and future conditions, prior and future 

operation and maintenance.  In the absence of any 

better information, default values for the asset type 

can be used as a starting point. However, over time, an 

������'�����	 �!�"��	 "��	 ���	 ���	 �@���������	 ��	 ������	

the expected life of assets. 

What is the Value of the 
Assets?:

Generally, when 

utilities consider the 

value of assets, they 

think about the cost of 

initially installing the 

assets.  This cost has no 

importance other than 

historical information or 

it can be used by a system that depreciates the costs 

of assets over time. However, the installation cost does 

not have a direct bearing on what it will cost to replace 

that asset when it has reached the end of its useful 

life.  The asset may not be replaced by the same type 

of asset (e.g., clay pipe may be replaced by PVC pipe) or 

it may be replaced by a different technology entirely.  

Furthermore, costs of various assets may change 

drastically over time, such that the cost of installing 

����	 ��	 ����	 ��	 ��	 ���	 ��������	 �!�	 �����	 ��	 ����������	

pipe 60 years later in 2016.  Some prices may increase, 

such as materials, while technological advances may 

decrease other costs. The real value of the assets is the 

cost it would be to replace the assets and allow (as a 

minimum) the same service to be delivered.  

Although the idea behind an asset value is relatively 

simple, obtaining costs for the asset replacement is 

not easy.  Small utilities may not have the expertise to 

estimate replacement costs.  In these cases, the utility 

should either estimate in the best manner possible 

or leave this portion of the inventory blank for the 

initial stages of the asset management strategy.  This 

information can be added later as the system gathers 

Condition rating

Conditions Assessments with Thermopgraphy Vibration Conditions Assessment
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more information or expertise, and better determines 

which assets are most critical and need to be replaced 

in the near future.

If estimation is done, the possible approaches include:

�	 Information regarding the cost per linear foot 

����	������	���/����	���	$�	"���	���	������	������	

such as gravity sewers and pressure mains

�	 Recent work done on neighboring systems

�	 Resources such as the Environmental Facilities 

Corporation, Rural Development, Environmental 

Finance Center, or New York Department of 

Environmental Conservation may have cost 

�����������	 ���	 �������	 ������	 ���/����	 ���"��	

the state

�	 Standard references such as the RS Means can be 

used to develop rough estimates

�	 Contact local vendors for estimates of equipment 

costs

Organizing the Asset Inventory
 There are many options regarding how to manage 

�!�	����	���������	���	��(������	���	�!�	�������		X�������	

options include:

�	 Commercially available software for asset 

inventory, which will likely have other features 

including maintenance management

�	 Generic database software such as Microsoft 

Access

�	 Spreadsheet software

�	 Hand written inventory

)!�	 $���	 ������	 ��	 �	 ������������	 ��������	 �����	

management software program.  This type of program 

���(����	�!�	��������	��(��	��	���@�$�����	��	�����	��	"��	

and is already programmed to contain asset inventory 

data.  However, this type of program may be expensive 

and will require a computer system to make it accessible 

to the appropriate operational and management 

personnel.  There are many software vendors that 

��#�	���#����	��	�"�����	�!���	����"����	����	��������	

to wastewater utilities.  Some parameters that go into 

selecting the best software solution to manage the asset 

management data include:

�	 )!�	��'�	��	�!�	"������

�	 The number and nature of the assets the software 

will manage

�	 The available computer network and hardware

�	 Information technology support available to the 

utility

�	 @������	 ��������	 �����	 ���	 "����'��	 $�	 �!�	

utility

�	 X�������	�"�����������	�������

�	 Cost

 Software costs may vary from free software available 

through the Environmental Protection Agency (CUPSS) 

to sophisticated software tools that cost several 

hundred-thousand dollars.  There are software tools in 

every price range with the features and capabilities for 

���	��'�	"�������

The next option, generic database software, is much 

less expensive but will require a time commitment on 

the part of someone within the utility with the skills to 

set up the database and input the data.  This option will, 

!���(���	�����	�!�	"������	��	�"�����'�	�!�	����	��	�!���	

��������	������		

If the utility cannot initially purchase software, or 

develop a custom database for their asset inventory, 

they should develop a plan for how they will get a 

software tool in the future.  For example, if they need 

to purchase a computer or software, they should begin 

setting aside funds for that purpose.

The other options available, spreadsheets and 

handwritten inventories should only be considered 

temporary solutions until the system can obtain a 

����$���	��	����	����	[�!�	�����	���	�������\�		
���!��	��	

�!���	�������!��	������	�!�	������	��	������	��������'�	

information and both should be considered temporary.  

Neither spreadsheets nor handwritten data allow the 

type of querying and analysis that an advanced asset 

management program requires.

Summary
It is critical for utilities to understand that they do 

not need to get bogged down with the details of the data 

quality when creating the initial asset inventory.  The 

Generic database software
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most important step is to develop at least a rudimentary 

asset inventory with the characteristics mentioned.  

The data quality can be improved over time as more 

information is discovered and the staff becomes more 

comfortable with the concepts of asset management.

Utilities should also be careful to not let themselves 

get overwhelmed in this step. This step is important 

but it should not be all consuming.  The utility should 

complete this step to the extent possible and then move 

on to the other steps. In taking a long-term view of asset 

management, utilities should consider ways in which 

they can make the inventory more sophisticated.  As an 

example, a GIS map and database may be a goal within 

��(�	 ������	 	 ]��������	 ���	 ����	 ���#	 ���!	 ����!$�����	

communities or parent towns or counties to share GIS 

equipment or GIS specialists to reduce the costs for all 

participants.  

Level of Service
�	��(��	��	X��(���	���������	[��X\	�������	�!�	���	

in which the utility owners, managers, and operators 

want the system to perform over the long term.  The 

��X	���	����"��	���	���!������	����������	��	���������	

components the system requests, as long as all 

���"������	��+"��������	���	����		)!�	����$���!��	��X	

should become a fundamental part of how the system 

is operated.

Why a Level of Service Agreement? There are two 

#��	������	��	�����	����������	�	��������	�!�	��(��	��	

service the system will strive to provide its customers 

�(��	�!�	����	�����	����	�����������	�!�	����	���������	

and economical way to deliver that service (the least 

cost approach). Therefore, determining and detailing 

the level of service that the system is going to provide is 

a key step in the overall process.

Level of Service Agreement: This is the document that 

will spell out the service the system is to provide – it 

��	 �	 �"�����������	 ����	 �!��	 ���	 �"�����	 �	 ����	 �����	 ��	

purposes further described as follows:

�	 Communicate the system’s operation to the 

customers (residential, industrial or commercial)

�	 Determine critical assets

�	 Provide a means of assessing overall system 

performance

�	 Provide a direct link between costs and service

�	 Serve as an internal guide for system management 

and operations staff and the board

�	 Provide information for system annual report or 

annual meeting presentation

�	 Reduce system costs through customer 

involvement

=��������=����
������

It is important for a water or wastewater utility to 

communicate with its customers to avoid confusion, 

bad feelings, accusations of improper operation, and to 

make clear what the customer’s expectations should be.  

;������
��=��������,�����
)!�	 ��X	 ���	 $�	 ���	 ������	 ��	 �����������	 ��������	

assets.  Further considerations for determining 

critical assets are discussed in the next section.  An 

�@�����	��	!��	�!�	��X	���	������	�����������	��	�!���	

�	 ������%�	 ��X	 ����"���	 �!�	 ������}	 ����"���	 �����	

quality standards will be met 100 percent of the time.”  

If the system has no redundancy in the wastewater 

disinfection system, this asset will be a critical asset for 

the system.  It must be kept operational at all times in 

order to meet this level of service.

Provide Means for Assessing Overall System 
Performance: *�	��	�����	����	��	�!�	��X	�������	����"��	

measurable items, the system can keep information 

UV disinfection
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regarding how well they are meeting these criteria 

and use that as one measure in assessing the overall 

operation.  For example, consider a system that includes 

�!�	���������	����"���	��	���	��X}

�	 Sewer main breaks will be repaired within six 

hours of initiation of repair 95 percent of the 

time.

�	 Customer complaints will be responded to within 

24 hours, Monday through Friday.

�	 System will meet all state and federal regulations. 

All of these items are measurable if the system 

collects the appropriate data.  Assume the 

system has the following data from its past year 

of operation: 

�	 ���	�����	����	$���#�	���"�����	���	����	��@��	

in less than six hours

�	 30 complaints were received, all 30 responded to 

within 24 hours

�	 System met all regulations; no violations. Based 

on this data, the system met some, but not all of 

���	��X	��������		)!�	���������	�����	����	���}	

�	 The customer complaints were responded to on 

time 

�	 The system met all the state and federal 

regulations.  The following items were not met: 

�	 Sewer main breaks were not repaired within six 

hours 

The utility can look at these results and determine 

the items that it needs to work harder on in order to 

meet the level of service requirements.

Provide Direct Link between Costs and Service: 
There is a direct link between the Level of Service 

provided and the cost to the customer.  When a higher 

��X	 ��	 ���(�����	 �!�	 �����	 ��	 �!�	 �"�������	 ����	

increase.  This relationship provides an opportunity 

for the wastewater system to have an open dialogue 

���!	 ���	�"�������	���������	 �!�	��X	�������	���	 �!�	

amount the customers are willing to pay for this level 

of service.  

Serve as Internal Guide to System Operation and 
Management: It is much easier to operate or manage 

a system when the operations and maintenance staff 

as well as the management staff understand the goals 

���	 ����������	 ��	 �!�	����������	 	��������	 �!�	��X	����	

these goals for the system.  These goals allow the 

operations staff to have a better understanding of what 

is desired from them and the management has a better 

understanding of how to use staff and other resources 

����	�����������	���	�������(����	�!��#���	!��	����	�!�	

������	��	�������	��X	����	������	�!�	����������	��	

shift resources if need be from one task to another to 

meet all the goals more effectively.

What is the Minimum Starting Point for the Level 
of Service? All systems must operate within the 

state and federal regulations and requirements. 

)!���	���"�������	���	���������	���������	 ��	 �!�	�����	

Water Act and Safe Drinking Water Act, but there are 

additional rules and regulations at the state and federal 

level.  All systems should already be aware of these 

rules and should already be following them.  Because 

there are many elements to the regulations, it is not 

necessary to spell out conformance with each and 

�(���	 ���"������	 ��	 �!�	 ��X�	 	 *�������	 �!�	 ��X	 ��"��	

contain a basic statement indicating that “the system 

will meet all applicable state and federal regulations.”  

���������(����	 �!�	 ��X	 ���	 ����"��	 ����������	 �!��	

describe categories of compliance such as, “will meet 

all water quality requirements,”  “will conform to all 

��������	 �������������	 ��+"����������	 ��	 �����	 ����	 ���	

requirements of the open meetings act.”   

What Else Should be Included in the LOS? The 

��@��"�	��(��	��	�!�	��X	��	�������	$�	�!�	��@��"�	

capabilities of the assets.  A system cannot include 

�����!���	���!��	�	��X	�!��	�!�	������	��	���	����$��	��	

doing.   Within the range of the minimum (regulations) 

and maximum (capabilities of assets) there are 

�"����"�	�����	�	������	��"��	����"��	���!��	���	��X�		

Some considerations for level of service are:

�	 Number and duration of service interruptions 

(such as backups) experienced by customers.

�	 Number of times and quantity of untreated 

wastewater discharged per year.

Residential Sewer Rates
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�	 �"�����	 ��	 �������	 ����"���}	 ����	 ��	 ������	

with federal/state standards?   Does it satisfy 

community expectations? Does it impact the 

health and safety of the community?

�	 Time to respond to customer complaints or 

questions.

�	 Nature of system’s “environmental footprint” — 

is it a “green” system?

�	 �"�����!	���	�"$���	��"�������

�	 ������"������	 ���	 �"������	 ���"�	 ���	

involvement.

)!�	��X	����	���	!�(�	��	$�	�����!��	��	���	�����������	

on a few key items the utility really wishes to focus on.  

It can also start out with a few items and grow from 

there to include additional items as the system gains 

more experience with asset management.

=�������,�����
Not all assets are equally important to the system’s 

operation; some assets are highly critical to operations 

and others are not critical at all.  Certain assets or types 

of assets may be critical in one location but not critical 

in another.  For example, one system may believe their 

bar screen is a critical asset because it lacks redundancy 

and has been known to fail.  Another system may feel 

their bar screen is not a critical asset because they have 

�	���"�����	������	���	���+"���	�����	�����	��	��@	�!�	

broken bar screen quickly.  A system must examine its 

own assets very carefully to determine which assets 

are critical and why.

Determining Criticality: In determining criticality, 

���	 +"�������	 ���	 ����������	 	 )!�	 �����	 ��	 !��	 ��#���	

the asset is to fail and the second is the consequence 

if the asset does fail.  Criticality has several important 

functions, such as allowing a system to manage its risk 

and aiding in determining where to spend operation 

and maintenance dollars and capital expenditures.

��	 �	 �����	 ����	 ��	 �����������	 ������������	 �	 ������	

needs to look at what it knows about the likelihood 

that a given asset is going to fail.  The data available 

to assist in this determination is: asset age, condition 

assessment, failure history, historical knowledge, 

experiences with that type of asset in general, and 

knowledge regarding how that type of asset is likely 

to fail.  An asset may be highly likely to fail if it is old, 

has a long history of failure, has a known failure record 

in other locations, and has a poor condition rating.  An 

asset may be much less likely to fail if it is newer, is 

highly reliable, has little to no history of failure and has 

a good to excellent condition rating. 

The following describes each of the components that 

can go into a determination of likelihood of failure.  Any 

additional information or resources that a system has 

to supplement these components should be considered 

also.

Asset Age:  The asset’s age can be a factor in determining 

likelihood of failure, but should not be a sole factor.  

�(��	 �����	������	������������	���!��	 ����	"��	��	 ����	

physical conditions such as interaction with wastewater 

or soil, and are more likely to fail.   There is no “magic 

age” at which an asset can be expected to fail.  An asset’s 

useful life is highly related to the conditions of use, 

the amount of maintenance, the original construction 

techniques, and the type of material it is constructed 

out of.   A piece of ductile iron pipe may last 75 to 100 

years in one application, 150 years in another, and 50 

years in yet another.  Rather than being sole predictor 

of likelihood of failure, age should be supplemental to 

other information.   If there are no other issues with an 

asset than its age, the likelihood of failure can still be 

relatively low even if the asset is quite old.   

Asset Condition:  ���	 ��	 �!�	 ����	 ���������	 �������	

in determining an asset’s likelihood of failure is 

the condition of the asset.  As the asset’s condition 

deteriorates, it will become much more likely to fail.  It is 

important, therefore, to make the best attempt possible 

to give the asset a reasonable condition assessment.  

The condition assessment should also be updated over 

time, so that criticality can likewise be updated. Assets 

given poor or fair condition ratings are more likely to 

fail than those given excellent or good ratings.  When 

the asset condition is combined with other factors, the 

utility can begin to make predictions regarding the 

likelihood of a given asset failing.

Failure History:  It is important to monitor when assets 

fail and record the type of failure that occurred.  This 

�����������	�!�"��	$�	��	��������	��	�����$��	��	������	��	

understanding its failure modes.  Track when the asset 

failed (or at least when the failure was discovered), how 

the failure was determined (customer report, operator 

�$���(������	 ����\�	 ����	 ��	 ����"���	 ��������	 ��������	

��	 ����"���	 ���	 ���	 �����	 �$���(������	 �!��	 ���	 !���	

explain the failure (lack of bedding sand, subsidence of 

soil, overheating, etc.)  Also track failure history on all 

of the asset types or categories. 

Past failure is not a complete predictor of future 
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failure, but it can provide some indication of the 

likelihood of future failure, especially if detailed 

information on the failures is collected and reviewed.   

If the asset failed because its construction was poor or 

the pipe was severely corroded, it is likely to fail again 

unless some action was taken to correct the problem.  If 

the asset failed because a construction crew broke the 

pipe, it is not likely to fail again if this is the only failure 

the pipe had.  If a pipe has failed several times in the 

past few years, it would be more likely to fail again.  

General Familiarities with the Asset:  Although 

��#���!���	 ��	 ����"��	 ��	 ����	 ���������	 ����	 �"������	

regarding likelihood of failure can be gained by 

examining experience with that type of asset in 

general.  For example, if there is a history of a certain 

����	��	�"��	�������	���+"�����	�����	��(�	�����	��	"���	

and you have that type of pump and it is currently four 

and a half years of age, the asset may be given a higher 

likelihood of failure than it would be if there was no 

general experience of this type.

Knowledge of the Asset: 	��!�	~�"$���	�������	����"��	

��	�������}	�|���"��	��	�������	��	�!�	���$�����	��	��	�����	

to do what its users want it to do.”  In that regard, asset 

failure can be any time the asset is not able to meet 

the level of service the system wants.  For example, a 

meter may be reading, but reading 25 percent less than 

�!��	��	�!�"��	$�	��������		*�	�!�	��X	�������	����	������	

will read within a 10 percent accuracy range” then this 

meter reading 25 percent less has failed, even though it 

is still operational.  This is not a failure in the classical 

sense – i.e., a meter leak or a plugged meter – but it is 

failure in the sense that it is not meeting the operational 

expectations.

Failure in the more classical sense depends on the 

type of asset.  Passive assets (such as pipes) decay over 

time and active assets (pumps, motors) decay with use.  

Passive and active assets do not fail in the same manner 

so they must be considered differently.

The factors discussed above can be taken together 

to predict how likely an asset is to fail.  The rating 

can be a simple rating on a scale from 1 to 5 or may 

be more sophisticated.  The ability to produce a more 

sophisticated failure rating is dependent on the amount 

and quality of data available.  It may be necessary to 

start with a more basic analysis and then increase the 

sophistication over time as more data, knowledge and 

experience are developed.

In terms of the consequence of failure, it is important 

to consider all of the possible costs of failure.  The costs 

include: cost of repair, social cost associated with the 

loss of the asset, repair/replacement costs related to 

collateral damage caused by the failure, legal costs 

related to additional damage caused by the failure, 

environmental costs created by the failure, and any 

other associated costs or asset losses.  The consequence 

��	����"��	���	$�	!��!	��	���	��	�!���	�����	���	�����������	

or if there are several of these costs that will occur with 

a failure.  Further information on each of these factors 

is presented below. 

Cost of Repair: When an asset fails, it will be necessary 

��	��@	�!�	�����	��	����	����		���������	��	�!�	����	��	�!�	

asset and the extent of the failure, repair may be simple 

or extensive.  A small leak in a pipe can be repaired with 

a clamp.  A chlorine pump can be replaced with a spare 

pump or perhaps the diaphragm can be replaced inside 

the pump.  The cost of the repair of the failed asset 

should be considered in the analysis of the consequence 

of failure.  If the asset can be repaired easily and 

���!�"�	 �	 ��������"�	 ���������	 �����	 �!��	 �!���	 ��	 �	

lower consequence.  If the cost of repair is higher, then 

the consequence of the failure is also greater.

Social Costs Related to Asset Failure:  When an asset 

fails, there may be an inconvenience to the customer.  

In some cases, this inconvenience may be minor, while 

in other cases, the social costs may be much higher.  If 

�	�����	$��#�	"�	��	���������	�!���	���	$�	��������	��	

��!��	 �����������	 ������	 ��	 ����	 ����������	 �!��	 ��	

asset fails, in some cases, damage may be caused to other 

assets unrelated to the wastewater system.  Examples 

of this type of damage would be the following: a sewer 

collapses causing a sinkhole which then causes damage 

to the foundation of a building or a house, or causes 

��/��	��������	��	�	����	��	���������		)!�	������	����	

It’s important to be prepared for any type of failure
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the pipe failure without the sinkhole would be fairly 

minimal.  With the sinkhole, there is collateral damage 

including the road, the building or house. Another 

example would be a sewer pipe leak that leaks sewage 

into a home or yard or onto a schoolyard or playground.  

*�	�!��	����	��	�����	�	�����������	���"��	��	��������	����	

be required to restore the building, house or property.  

The utility will be held responsible for this collateral 

damage, so the costs related to this type of failure 

need to be considered in the assessment of costs of the 

�����+"����	��	����"���	)!���	���	��#���	����	�����������	

political consequences to a failure such as this.

Legal Costs Related to Asset Failure:  In some cases, 

individuals or businesses may sue the utility for 

�������	 ��	 ��/"����	 ��"���	 $�	 ��	 �����	 ����"���	 )!���	

costs would be in addition to the costs of repairing and 

replacing damaged property or other assets.  

Environmental Costs Related to Asset Failure:   
Some types of asset failures can cause environmental 

impacts.  The costs related to these impacts may not 

always be easy to assess in monetary terms.  However, 

some attempt should be made to establish some type 

of monetary value to the environmental consequences.  

An example of an environmental cost related to a 

failure would be a sewer pipe that leaked sewage into 

a waterway or onto land.  A value, either monetarily or 

qualitatively, would need to be placed on this type of 

consequence.  

Reduction in Level of Service: The assets must be in 

working order to deliver the level of service desired 

by the utility and its customers. If the assets fail, the 

ability to deliver the desired level of service may be 

������������	 	 ��	 �����	 �!��	 !��	 �	 ��/��	 ������	 ��	

�!�	�$�����	��	����	�!�	��X	��"��	$�	����������	����	

critical to the system than an asset whose failure would 

���	!�(�	�	�����������	������	��	�!�	��X�

Other Factors to Consider with Failure or Loss of 
Asset:  The costs in this category are any other costs 

that can be associated with an asset failure that are 

���	���+"�����	�������	���!��	�!�	���(��"�	�����������	

Sometimes referred to as the “Triple Bottom Line,” the 

goal is to identify and incorporate a broader economic 

evaluation of impacts of asset failures that include:  

����������	 �������	 ���	 ��(����������	 ��������	 	 X���	

�@������	����"��	����	��	����������	��	�!�	����������	

system or loss of the utility’s image.  Certain types of 

����"���	���	������(���	 ������	 �!�	�"$���%�	����������	

in the water or wastewater system and this may have 

a cost to the system.  Examples include: loss of income 

related to the inability to provide service for a period 

of time, loss of the service itself, or health impacts to 

���#���	��	�"��������		��!��	�@������	����"��}

�	 )������	����������

�	 Aesthetics

�	 Habitat Protection

�	 Health Factors

�	 
����	���	����

�	 Air Quality

�	 Safety

In assessing the consequence or cost associated 

with the asset failure, the system should consider all 

the costs associated with all of the categories above.  

The assessment can be a simplistic ranking of the 

consequences from 1 to 5.  In this type of structure, 

the assets would be ranked against each other, but a 

��������	��������	���"��	��"��	���	$�	����"�����	���	

the failure of each asset.  

Assessing Criticality: Assessing criticality requires 

an examination of the likelihood of failure and the 

consequence of failure as already discussed. The assets 

that have the greatest likelihood of failure and the 

greatest consequences associated with the failure will 

be the assets that are the most critical.   

A technique such as a ranking table as presented here 

can be a good place to start in assessing criticality.  

To use this table, estimate the probability of failure 

for each asset from 1 to 5 with 5 being very high 

probability of failure and 1 being a very low probability 

of failure.  Then assess the consequence of failure for 

Asset failure never comes at a convenient time; better management 
means better preparation
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each asset from 1 to 5 in the same manner.  Using the 

number for probability of failure, move across the 

row until the column associated with the number for 

consequence of failure is reached.  Alternatively, move 

down the column for the consequence of failure until 

the row for probability of failure is reached.  Locate the 

number that is in the box where the row and column 

intersect.  That is the number for criticality for that 

������		����	��	��������	��	�!��	����	��	�����	�!�	���"���	

can be reviewed to determine if they make sense to the 

utility.  If the utility does not believe the results for a 

particular asset make sense (i.e., the asset seems to 

have the wrong relative ranking), a re-evaluation can 

be completed to achieve reasonable results.

Criticality Analysis over Time: The condition of the 

asset will change over time as the consequences related 

to failure may also change.  Costs of repair may go up, the 

community may grow, new roads may be built or similar 

factors may occur that cause the consequence of failure 

to change.  Therefore, it is necessary to periodically 

��(���	 �!�	 �����������	 ���#����	 ���	 ��#�	 ��/"�������	

to account for changes in the likelihood of failure and 

the consequence of failure. The criticality analysis must 

be kept up to date to ensure that the utility is spending 

its time and resources on the appropriate assets as 

discussed in the next section.  Also, the analysis must 

incorporate replacement of assets. If an asset that 

was critical primarily due to its likelihood of failure is 

replaced with a new asset, the criticality number will 

go down since the likelihood of failure is much less.

B����=&����=���
�

 Lifecycle Asset Management focuses on 

management options and strategies considering all 

relevant economic and physical consequences, from 

initial planning through to disposal.  The Lifecycle 

components include:

�	 Asset Planning

�	 Asset Design

�	 Asset Creation/Acquisition/Construction

�	 Financial Management

�	 �����	���������	���	~����������

�	 Asset Condition and Performance Monitoring

�	 Asset Rehabilitation/Renewal

�	 Asset Disposal

�	 Asset Audit and Review

As communities begin to develop their Asset 

Management plans, these components can seem 

overwhelming.  It does not make sense to try to begin 

with all components at once.  Therefore, this manual 

will guide you through the basics of the components 

that can easily be started.

Options for Dealing with Assets Over Time:
There are four basic strategies for managing assets 

over time:

1. �������	���	��������	�!�	�@������	������

2. Repair the assets as they fail

3. Rehabilitate the assets

4. Replace the assets

These options are intimately connected to each other. 

Choosing to do more or less of one impacts how much of 

the others is done, whether or not the other is done at 

all, or the time frame in which one of the others is done.  

For example, choosing to spend more on operating and 

maintaining assets will decrease the need to repair the 

asset and will increase the amount of time until the 

asset needs to be replaced.  Choosing to rehabilitate 

an asset will postpone the need to replace the asset. 

This will also reduce the amount of operation and 

maintenance that needs to be done and may reduce the 

need for repairs.

Each of these options has its own costs and 

considerations.  The expenditure of funds becomes 

a balance between monies spent in each of these four 

categories.  The purpose of asset management is to 

try to determine the optimal way to employ resources 

between each of these categories, while maintaining 

�!�	��X	��������	����������	�!�	����	�@�����(�	������	��

replacement of the assets.  Therefore, keeping the assets 

in service longer by performing routine maintenance, 

Multiplied
Consequence (Cost) of 

Failure

1 2 3 4 5

Probability 
of Failure

1 1 2 3 4 5

2 2 4 6 8 10

3 3 6 9 12 15

4 4 8 12 16 20

5 5 10 15 20 25

Assessing Asset Risk
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�!���	�����	�������	��X	�����������	����	"�"����	$�	�!�	

most economical for the utility over the long term.  

Asset Operation and Maintenance: ���������	 ���	

�����������	 [�Q~\	 �"�������	 ������	 ��	 �!�	 �������

day running and upkeep of assets and are particularly 

relevant to short-lived dynamic assets (such as 

pumps) where deterioration through lack of regular 

maintenance may result in rapid failure. 

Properly operating and maintaining assets is critical 

to the success of the overall asset management program.  

�Q~	��	��������	 ���#��	��	��(��	��	X��(���	���	��������	

�������		X���	#��	������	��	��	�Q~	�������	���	��	!�(�	

regular maintenance that is performed on assets.

1. ^���������	 �!�	 �������	 �Q~	 ������"���	

regularly achieves maximum asset life and 

���"���	�Q~	�����

2. ���"�������	���	X��������'���	�Q~	������"���	

helps utility personnel to operate all assets 

within acceptable operational levels and ensures 

that each person is following the same routines.  

`�	 ���������'���	 �!�	 ����������	 ��	 ���	 �������	

maximum asset life can be obtained (assuming that 

periodic maintenance is performed as required).  

*�	 �����	 ��	 ��(����	 �Q~	 ������"���	 �!�	 ���������	

materials must be located. Reference materials include 

���"����"���	 ���	 (�����	 �Q~	 ���"����	 �������	 ���	

instrumentation drawings, vendor submittals, shop 

���������	 ���������������	 ����"����	 ������	 �����	 ������	

drawings, as-built drawings, and interviews with 

experienced staff.

Developing operational procedure s includes:

1. Creating a title for the procedure that 

�������������	������$��	���	��	��	��	������	�����������		

(e.g., “Annual Maintenance of Aeration Blowers”)

2. Introduction:  lists associated information such 

as the reason for the procedure, responsible 

parties, desired outcomes, safety procedures, 

lockout / tag out requirements, required 

materials, special equipment requirements, and 

������������	��+"��������

3. Steps and/or Activities:  example – “Step 1, Shut 

power off at the breaker located on the south wall 

labeled for the Aeration Blower to be worked on.”

4. 
���	 ���	 ��"�����	 ��	 !�'����"�	 ����������	

with each step or activity before the activity is 

performed

Maintenance procedures can be initially developed 

using vendor-supplied information, and enhanced over 

time based on experiences and staff knowledge. 

If standard procedures are not implemented 

������	 �����	 �Q~	 ������"���	 ����	 $�	 �������	 ��	

��	 ���!��	 $�����	 �!��!	 ���	 ����	 ��	 ��"��"������	 ��	

�������	 �������������	 �������	 $������	 ����������	 ���	

maintenance, increased asset downtime, wasting of 

chemicals and energy, and other similar problems.

)!�	��������	������	���	��(�������	�Q~	������"���	

is that all maintenance activities are backed by 

����������	 ���	 ���������'��	 ������	 ���	 �!����	 $�	 ���	

personnel.  It is also a useful way to determine what and 

how many spare parts should be kept on hand for both 

routing and emergency maintenance.  This ensures 

consistency of personnel activities, product quality 

���	 �Q~	 ������	 	 )!�	 �����������	 ��	 ���������'��	

maintenance procedures can reduce asset downtime 

and ensure lifetime productivity.

Z�������
��
�����
��
�
����
��=��������,�����
���	��	�!�	�"������	���	�����������	��������	������	��	

to allow the utility to make more informed decisions 

regarding the use of its operation and maintenance 

dollars.  As discussed previously, the most critical 

assets are those assets that are likely to fail and have a 

�����������	�����+"����	��	�!��	��	�����	 	)!��������	��	��	

most advantageous to the utility to spend the greatest 

portion of its operation and maintenance budget on 

assets that are critical to delivering the established 

levels of service.  

Repair of Assets: In addition to operating and 

maintaining the assets, systems will need to plan 

for the repair of assets as they fail.  Systems need to 

consider how long they will keep an asset in service 

prior to replacement of the asset.  To some extent, these 

Asset Maintenance
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two items – repair and replacement – are off-setting.  

If more resources (personnel and money) are spent on 

repair, there will be a decreased need for replacement.  

��	 �!�	 ��!��	 !����	 ��	 �������	 ����"����	 ���	 �������	 ��	

replacing the assets, fewer resources will be applied to 

repair. There is a balance between how much to spend 

in each category: maintenance, repair, and replacement 

��	��!��(�	�!�	����	���������	�������

In developing a wastewater system repair schedule, 

the utility must determine its own approach to repairing 

verses replacing assets.  The utility will need to decide 

when it is spending more money (including personnel 

hours) to repair the asset than it would cost to replace 

the asset.

Replacement of Assets: Eventually, all assets will need 

to be replaced.  There will reach a point where the asset 

can no longer be kept in service through maintenance 

or repair or where the asset is no longer capable of 

�������	�!�	��X�	���!��	������������	��	���	���	!�(�	

�"��������	 ���������	 	 ��	 �!��	 ������	 �!�	 �����	 ����	 ����	

to be replaced.  Replaced assets can either be part of 

a replacement schedule or a capital improvement plan.

In both cases, the assets are replaced. The main 

difference is that the replacement schedule includes 

those items that are routinely replaced, smaller dollar 

replacements, and items replaced using the water or 

wastewater system revenues or reserve funds. The 

capital improvement plan indicates items that are 

��/��	�@������"���	�!��	��	���	��"������	���"�	���	�!��	

generally require outside funding for at least a portion 

��	�!�	���/����			

Repair and Replacement Schedule: A replacement 

schedule should be developed that indicates assets 

that will be replaced within the next 20 years.  This 

schedule can also be expanded to include programmed 

maintenance or repair, making it a Repair and 

Replacement Schedule.  The types of activities that can 

$�	 ����"���	 !���	 ���	 ��/��	 ������	 ���������	 �"�!	 ��	 �	

pump rebuilds, tank overhauls, digester cleaning, sewer 

rehabilitations, etc.  This Schedule does not replace 

the operation and maintenance schedules discussed 

�$�(��	 $"�	 ���#�	 ��	 ���/"������	 ��	 ��(����	 �!�	 �����	

management strategy for each asset and forecast total 

lifecycle costs.  The repair/ replacement schedule 

��������	�!���	��������	�!��	���	��/��	$"����	�����	���	

that will occur routinely, but much less often than daily, 

weekly or monthly.  These are generally items that are 

annually or greater in schedule and that constitute a 

��/��	�@������"���

The schedule should include all of the recurring and 

non-recurring items for a minimum 20 year period, 

ideally the replacement schedule should forecast into 

the future enough to cover one complete life-cycle of 

each asset in the inventory.  The Repair and Replacement 

Schedule should be updated annually so that it is always 

at least 20 years into the future.

The type of information to include on a Repair and 

Replacement Schedule includes:

�	 Year

�	 �����	*���������

�	 Asset Criticality Score

�	 Description

�	 Estimated Cost

�	 Method of Estimation

�	 ���	)���	��	:��"�����

�	 Time Period of Reoccurrence

It is absolutely critical that the items in the Repair and 

Replacement Schedule be considered in the rate setting 

process.  These items must be funded out of system 

revenues, so they must be accounted for in the annual 

$"����	���	���������	��	�!�	�����	������		)!�	X�!��"��	

will probably not be uniform from year to year in terms 

of amount of expenditure.  To address this issue, you 

may wish to set an annual annuity payment to cover the 

Repair and Replacement Schedule expenses over the 

long term. Some years, the payment would be greater 

than that year’s expenses, so money would go into a 

:�����	���	:����������	:����(�	�"���		��!��	������	�!�	

amount collected would be less than required so the 

additional funds would come from the reserve account.

Sometimes repair is not possible and equipment must be replaced. Good 

maintenance strategies can prevent catastrophic failure.
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)!�	���"��	���"���	���	��"��	!�(�	��	$�	�"��������	��	

cover all of the expenses over the 20 year or forecasted 

period.  It may need to be increased over time if expenses 

increase and it can be decreased if it turns out too much 

money was dedicated to this purpose. 

Capital Improvement Planning
A long-term capital improvement plan should look 

at the needs for current and the future. Ideally, the 

planning period would be at least 20 years, with a 

�����"�	 ��	 ��(�	 ������	 	 *�	 ��	 "���������	 �!��	 �!�	

��������	 �@������"���	 ���	 �����	 ��	 �!�	 ������	 �����	

forecasted, say 20 or more years, are more speculative 
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the inclusion of the needs for this longer time period 

will provide a better opportunity for planning for the 

capital needs of all assets in the inventory. 

Annual Review of Asset Replacement Projects: Asset 

�����������	���/����	����	$�	����"���	��	�!�	:�����	���	

Replacement Schedule and the Capital Improvement 

Plan.  It is a good idea to review both of these documents 

on an annual basis to determine if all of the listed 
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pushed back for several years or may not be needed 
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technology or approach is best.  The types of questions 

to examine in the completion of this type of review 

include the following:

�	 *�	�!�	������>����	���	�!�	���/���	�����	(����{

�	 Have the costs changed since originally 

���/�����{

�	 Is there a better approach or a better technology 

that can be used to address the need?

�	 ���	�!�	���/���	$�	������	�������{

�	 ����	�!�	���/���	����	��	$�	���������	������{

�	 Is there a method of rehabilitation that could be 

used rather than replacement to save costs?

�	 ��"��	 ��	 $�	 ����	 �������$��	 ��	 ���"��	 �!�	 ��X	

than increase the asset’s capability?
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Each year, the overall Repair and Replacement 

Schedule and Capital Improvement Plan must be revised 
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period to keep the list at least 20 years. 

Long-Term Funding Strategy 
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strategy should lead to a discovery of what actions 

are most appropriate to take to manage the system 

at the desired level of service at the lowest life-
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strategy is determining the best manner in which 

to sustainably fund the operation and maintenance, 

repair, rehabilitation, and replacement of assets.  There 

are several sources of funding available to a system, so 

it is important to evaluate the item needing funding and 

the various options.

Funding Sources Available:
The sources of funding for the overall operation and 

maintenance of a wastewater system, including asset 

repair, replacement and rehabilitation include the 

following:

System revenues:
�	 User fees

�	 Hookup fees

�	 Stand-by fees

�	 Late fees

�	 Penalties

�	 Developer impact fees

�	 System reserve funds

�	 Emergency reserves

�	 Capital improvement reserves

�	 Debt reserves

System generated replacement funds:
�	 Bonds

�	 Taxes

Non-System revenues:
�	 State grants

�	 State loans

�	 Federal grants

�	 Federal loans

�	 State or federal loan/grant combinations 

Rates and Asset Management: System revenues 

���	 �	 ��/��	 ���������	 ��	 ��	 �����	 ����������	 �����		

The system revenues will fund the operation and 

maintenance of the system; there generally are no 

outside funding sources for routine operation and 

maintenance of a wastewater utility.  In addition, the 

rates will need to fund reserve accounts for emergencies, 

repairs and debt coverage (for any loans.)

A well developed rate structure will take into account 

needs for the current year as well as needs for future 
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years, through reserve accounts.  For example, if it is 

anticipated that a new regulation will require a higher 

level of treatment, the system should be collecting money 

through the rates to help pay for the needed equipment 

to meet the anticipated permit requirements.

The rate structure should also anticipate routine 

replacements of parts, particularly those parts that 

wear out regularly.  If one engages asset management 

concepts to assist in setting rates, the rates may 

increase as the system moves from traditionally being 

"�����"����	 [�����	 ����������	 ���"��������	 ��(��"��	 ��	

cover all expenses) to being properly funded.  However, 

rates that are set based on sound asset management 

principles are very defensible to the public.  Asset 

management brings transparency to the process so that 

it is clear on what the rate is based.  The more clearly 

the rate can be defended, the more likely it is to be 

accepted by the public.

There are many sources of rate setting assistance, 

including trainings and free rate setting tools and 

programs.  Any approach that includes all costs of 

operation, considers the long-term view, includes 

reserve accounts, and considers conservation or other 

utility goals, is acceptable.

Sustainability
�����;����!+�����
�\��(����
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The 1987 Bruntland report from the World 
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sustainability as, “meeting the needs of the present 

generation without compromising the ability of future 

generations to meet their needs.” Applying this to 

infrastructure, sustainability means having an active 

and effective program for renewal and replacement of 

components at a rate that allows for that infrastructure 

to continually serve a community into the future. 

Achieving sustainability requires the establishment of 

a long-term plan to gradually and continually repair, 

rehabilitate and replace all infrastructure assets (asset 

management) — a plan that ensures wise spending 

practices and a stable revenue stream for continuous 

support of needed future investments.

What Does Sustainable Water Infrastructure Look Like 
K����&�=����
��&�

The path to sustainability is the same for a community 

as it is for the nation and has two basic elements: 

1. Costs that include infrastructure replacement 

and operations, and

2. The revenue stream to support those costs.

Because of under-investment in the past, many 

communities have a gap between costs and revenues 

that can only be closed by pressure on those two 

variables. Strategies must be developed which lower the 

long-term costs or raise revenues to meet those costs. 

For most communities, the solution will lie in both, with 

the control of costs limited by the opportunities for 
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much the members of a community can afford to pay.

What Can Be Done to Help Ensure Infrastructure in My 
=����
��&������
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Managing today’s utilities is a complex and 

challenging endeavor. Across the wastewater sector, 

there are numerous programs to help utilities manage 

various aspects of their operations. In an effort to 

develop a common framework for utility management, 

the US Environmental Protection Agency (USEPA) 
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approach through the Effective Utility Management 

(EUM) partnership. Based on the experiences and 

recommendations of leading utility managers from 

across the nation, EUM is built around “Ten Attributes 

of Effectively Managed Water Sector Utilities,” -- a 

structured, 360-degree framework for assessing utility 

operations and tackling the area’s most important to 
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The goal of the EUM initiative is to help utilities address 

a full range of challenges and help them move toward 

sustainable operations and infrastructure.

While these associations have enthusiastically 

endorsed the EUM framework and the Ten Attributes, 

they were actually developed by utilities for utilities. 

They are based on improvement initiatives that many 

utility managers have already implemented to save 

money for their communities, help keep rates at 

affordable levels, and help improve their economic 

competitiveness. In addition, these utilities have also 

been able to improve their environmental performance 

by using the Effective Utility Management approach.  

The Ten Attributes include:

1. Product Quality

2. Customer Satisfaction

3. Employee and Leadership Development

4. �����������	������'�����	[����������\
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5. Financial Viability

6. Infrastructure Stability (management of assets)

7. �����������	:���������	[������	���	���"����\

8. Community Sustainability (environmental 

sensitivity)

9. Water Resource Adequacy

10. Stakeholder Understanding and Support

K�"�� *��
��� B����� Z<������ +������ ;�� ���
Support Sustainable Water Infrastructure

1. Manage Infrastructure for the Long Term:  
The demands of daily operations and the constraints of 
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resources necessary for successful long-term planning. 

However, managing and planning for the long term 

reduces overall costs and leaves the community with a 

legacy of sustainability.

The communities across the world that are leading the 

way in infrastructure sustainability have adopted and 

������"�������'��	��	�������!	������	�����	~����������	

When all the parts of an Asset Management effort are 

working together, the community will know where it 

stands and where it is going, and each investment made 

will give the greatest value for the infrastructure’s 

dollar.

2. $���!�%�	 �
�����	 �&�
��&	 ���������� 
Regional water quality issues, high energy costs, and 

the increasing impacts of a changing climate, have 

���(����	�����	���������	���	������	����������	��	���	

of the most pressing concerns in the water sector.

Drinking water and wastewater services are 

typically the largest energy consumers of municipal 

governments, accounting for 30 to 40 percent of total 

energy consumed—no community can afford to pay for 

�������������

�����	 ���������—Why Pursue It?: An estimated 

three percent of national electricity consumption, 

equivalent to approximately 56 kilowatt hours, or 

$4 billion, is used in providing drinking water and 

wastewater services to communities each year. The 

good news is that water and wastewater plants often 

have the potential to reduce energy use by 15 to 30 
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save thousands, or even hundreds of thousands of 

dollars in operating costs, which can be applied to 

needed infrastructure.

Water and wastewater treatment facilities in New 

York State alone consume more than billion kWh of 

electricity per year.   New York State Energy Research and 

��(��������	 �"�!�����	 [
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corporation created in 1975 with the goal of reducing 

the state’s petroleum consumption. Today, NYSERDA’s 

aim is to help New York meet its energy goals: reducing 

energy consumption, promoting the use of renewable 

energy sources, and protecting the environment.  The 

NYSERDA has numerous programs that municipalities 

can take advantage of to help identify and fund energy 

����������	����"���	���	�	�"�����������
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utilities to identify areas for energy savings by 

pursuing an initial energy audit. Then make it a priority 

to support targets and strategies for improvement. 

Make sure least life cycle cost solutions become part of 

the utility’s ongoing business model, as part of an asset 

management program.

Utilities also have numerous opportunities for onsite 

production of energy. Some of the country’s leading 
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to offset the need for outside energy sources; in some 

cases, coming close to 100 percent self-powered.

3. Ask About Alternative Solutions:  Leading 
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innovative ways to meet the challenges of their aging 

infrastructure. Each community’s wastewater and 

stormwater needs and challenges are unique. As 
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the exploration of viable alternative solutions that:

�	 Have lower long-term costs than traditional 

approaches, and

�	 ^��(���	 �!�	 $���	 �(�����	 $�������	 ��	 �!�	

community.

The Village of Old Forge was recognized for their Asset Management 
Plan.
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Technology is constantly evolving, and successful 

strategies are being employed across the country every 

day. Ask for an analysis of the alternative solutions 

available in order to spark new ideas for meeting your 

own community’s needs.

Green Infrastructure can be both a cost-effective 

and an environmentally preferable approach to reduce 

����������	���	��!��	�@����	�����	��������	���$����	

or separate sewer systems. Runoff reducing approaches 

include: green roofs, trees and tree boxes, rain gardens, 

and porous pavements.

Smart Growth is development that serves the 

economy, the community and the environment. It 

changes the terms of the development debate away from 

the traditional growth/no growth question to, “how and 

where should new development be accommodated?” 

It also affects long-term wastewater infrastructure 

needs. Sprawl and poorly planned growth has, in many 

cases, left everyone with more extensive infrastructure 

to support and maintain -- and by growing “smartly,” 

the community’s future infrastructure can be put on a 

more sustainable footing.

Use the best technology. Innovative, cost-effective 

technologies can make a real difference in a wide 

variety of infrastructure investments. Some examples 

include:

�	 Lining existing pipes instead of replacing them.

�	 Using pipe inspection technologies to target the 

portions of pipes that most require attention.

�	 Using nutrient removal technologies.

�	 Using automated systems.

�	 Using biosolids that are by-products of 

wastewater treatment.

�������>����������'��	 ����������	 ~���������	

can be a viable and cost-effective alternative to 
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Septic system regulation is usually a state, tribal and 

local responsibility. The USEPA provides information 

to homeowners and assistance to state and local 

governments to improve the management of septic 

systems and prevent failures that could harm human 

health and water quality.

4. Talk about Sustainable Wastewater 
Infrastructure: Community support of long-term 

wastewater infrastructure investment is critical to 
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play a key role in communicating the state-of-the-

community infrastructure, the value of infrastructure 
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Community awareness is vital to securing support for 

the investments that all communities must make, and 

to securing the funding to do so.

Communicating why wastewater infrastructure is 

important includes these key elements:

�	 Have the answers about rates

�	 Additional resources

�	 Communicating why water infrastructure is 

important

The Water Environment Federation (WEF) has 

developed “Water is Life and Infrastructure Makes it 

Happen,” an education program designed to teach the 

value of water infrastructure and the importance of 

investing in its long-term stability.

Additional campaign materials provided on the WEF 

website include:

�	 Successful communication campaign case studies

�	 Communication Toolkit (bill stuffers, media 

guide, presentation material, sample press 

releases, etc.)

Talking Points: The National Water Research 

Institute has established a Utility Branding Network to 

!���	�����	������	������'������	����"������	�!�	(��"�	

of the services they provide to their communities. 

Have the Answers about Rates: Most of the funding 

for wastewater infrastructure comes from the revenues 

���������	$�	"���������	
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that rates for these essential services are a touchy point 

for their constituents; however, holding rates steady 
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the revenues that utilities bring in today will have less 

buying power in the future; therefore, keeping rates 

steady actually decreases a utility’s budget each year.

���	���	��	�"�����	�"������$�����	��	�	����"����%�	

Wastewater Energy Consumption
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infrastructure is to know and communicate the facts 

about water rates to its constituents.

Additional Resources:  Liquid Assets: The Story 

��	 �"�	 *�������"��"��—this PBS documentary has 

been shown all around the country and has proven 

very effective at communicating the value of water 

sector infrastructure and the challenges that many 

communities face. Get it shown in your community!

5. Initiate or Expand Collaboration: Local 

���������	���	��	�	"��+"�	��������	��	���"��	�!��	���	�!�	

right people are talking and working together toward 

long-term infrastructure sustainability. The right 

collaborations can produce both cost savings and better, 
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examples of some of the realms where “collaboration 

gaps” can occur. Consider where greater collaboration 
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dialogue with key stakeholders.

�	 Collaboration among drinking water and 

wastewater and stormwater

�	 Collaboration across the watershed

�	 Collaboration among water sector, city planning 

and other infrastructure sectors

Collaboration among Drinking Water, Wastewater 
and Stormwater: All three of these utilities or 

departments have issues that overlap as they address 

water issues in the community. Drinking water is used 

���	 $������	 �����������	 ����������	 ����"���	 ���	

stormwater enter the streams and/or aquifers, which 

are used as drinking water sources. All three need a plan 

for their infrastructure renewal. Coordinated renewal 

and an integrated plan for all aspects of water in a 

����"����	 ��!��(�	 ������������	 ���	 !���	 ���"��	 �����

term supply. While many communities have all three 

areas working closely together, others have drinking 

water, wastewater and stormwater issues addressed by 

��������	�����������	���	��"��	$������	����	���������	

coordination.

Water Collaboration across the Watershed:
Reach outside of the community to partner with 

others who affect the drinking water and wastewater 

infrastructure. Upstream wastewater discharges and 

stormwater management affect downstream drinking 

water supplies. Higher capability utilities can share 

experiences and strategies with lower capability ones. 

Collaborating to buy chemicals in bulk, share resources 

Rain garden at Mott Road Elementary School in Central New York
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and expenses, or even consolidate some functions 

with other utilities in the same watershed can achieve 

economies of scale—and make dollars go further.

This Chapter prepared by Timothy Taber, PE, BCEE, Associate 
at Barton & Loguidice, P.C.



Chapter 3

Financial Management  
& Rate Structures
Financial management is the process of organizing, 
monitoring, planning, directing and controlling the 
monetary resources of an entity. When broken 
down into steps, the process becomes much easier 
to understand and can be a great benefit to any 
system that uses it.
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T
he recession of 2008 began with the “housing 

bubble,” bursting. It continued to bankrupt 

��/��	 $"���������	 ���������	 ������"�����	 ���	
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plants with over 22,000 miles of sewer piping.  Most of 

�!���	������	���	���	$������	��	���	��	�����	���	���	

are in need of upgrades and repairs.  It is estimated 

that just to upgrade and maintain this existing 

infrastructure will 

require more than $36 
billion over the next 20 

������	 	 
��	 ����������	

infrastructure to address 

economic development 

needs will cost even 

�����	 	 *������������	

Americans are realizing 

that sewer and water 

services are not a right of 

citizenship and are raising concerns about how much 

�!��	�"��	���	���	�!���	���(�����			*�	�������	����'���	���	
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and the management capabilities of their leaders.  

As a direct result of all these economic pressures, 

�!�	�������	��(�������	���	
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changes to the municipal reporting requirements at 
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auditors and residents better evaluate the credit 
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and traceable) should questions arise.  

For all governments, regardless of size, there must 
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Tools for Financial Management
As with most things, the proper tool can make a job 

�"�!	�������	���	���������	����������	��	��	����������		

The tools here consist of data that can be used to answer 

the following basic questions:   

Asset Inventory and Valuation
*�	�����	��	���������	�!��	��	���"����	$����	��������	

it is important to know what components make up the 

������	 ���	 ��	 !�(�	 ��	 ��(������	 ��	 �!�	 ���"��	 �����	

��	������	 �!��	$�����	 ��	 �!�	�������	 	�	$����	 �������	��	

the major components, along with their costs and a 

�������������	��	!��	����	�!��	����	�����	����	$�	�	����	

�����	��	��(�������	��	�����	��(�������		

����	 �!�	 ����������	 ��	 �!�	 ����������	 ������	

are known, the original cost of acquisition can be 

researched and estimates developed on the cost to 

������	 ��	 �������	 ���!	 ��������	 ��������	 	 �������	 �!�	

current condition of each piece of infrastructure will 

help decide if it is best to pursue a replacement, repair 

or upgrade.  It will also help in determining how much 

"���"�	 ����	 ��	 ����	 ��	 ���!	 ���������	 ���	 �!��	 �����	

should be spent to maintain, improve or replace the 

�����	�	�!��	�����	��@�	����	��	������		*�	�!�	������	��	������	

��	 ���"��	 ���������	 ������	 [����������\	 ���	 $�	 �����	

to the current replacement or repair cost to arrive at a 

cost estimate for replacement at that future date. 

���!�����	���	+"���������	���	��	�!�	�$�(�	����	����	

one spreadsheet creates a simple but effective asset 

`������
� Tools
What are the components that make up the system and 
how much are they worth?

��������	���
�����������
�

What are the costs to run the system and what are 
included in these costs?

����������������������������������������������

�
���
������!
���
�"�#���������������
�����������
penses?

��������$�	�����������������������������������

�
���
������!
�����������������������#�
���
"��%����
not planned for, such as an equipment or pipe break?

$����	��#�&���������#�'
���������#��
��
����

�
���
���(�������(�
!����
!��%�����!
�"��
�����%
���
�
I know what the current status is?

�������#�)���#�&�������*���"����

Chapter 3: 
Financial Management and Rate Structures
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management plan.  This plan is now a useful tool that 

�������	 �!�	 ������	 ���	 �������	 ��������	 ��	 �!���	

���	�!��		�����	���	$�	$���	������	 	�����	���!	�!��	

information, it is  now possible to plan for upcoming 

expenses rather than just react to emergencies.  The 

����	��	��	����"����	$"���	"�	�"���	��	�!��	�"�!	������	

repairs, upgrades and replacements can be handled in 

�	 ������	 ������	 �!��	 ����	 ���	 �(��	 $"����	 �!�	 "����	

or the budget.  (For more detailed information on asset 
inventory and management, please see Chapter 2.)

Z������
��
�����
��
�
���E�����
  An operation and maintenance (O&M) budget is a 

detailed estimate of the anticipated annual revenues and 

�@������	��	�!�	����������	�������		��!	�����	��	�����	

������	�!�"��	$�	������"��������	���	���	���������	��	

������"��	���������	��	�!�	���(��"�	�����%	�"��	$������	��	

cover the cost of operation and maintenance.  Revenues 

������	�!�"��	�"���	��(��	�!�	�@������	��	�!�	�������		

*�	�����	��	�������(���	��(����	��	�Q~	$"�����	�!�	����	

����	��	�"�����	�!�	������	�"��	$�	�����������	)�	��	

�!���	��	�(��"�����	��	�(���	�@�����	��	�!�	������	�"��	

be made to ensure that it is allocated to the appropriate 

�"���		~���	�"������������	��	���	�������'�	�!��	����	

expenses, such as the time the clerk or the public works 

�"������������	������	��	�������	���#��	���	����	��	$�	

���������	��	�!�	������	������	!��!���	���	�������	�"��	

$"������		*�	���	����	$�	���������	��	���#	��	���������	

�$�"�	 �!��	 �!��	 ������	 ��	 ���	 ��	 ����#	 �!���	 ����	

�����������	�!��	��	�!�	����	��	����"��	�!��	������������		

Another area to review is the coding of expenses.  Actual 

��(�����	 �!�"��	 $�	 ��(�����	 ��	 ���"��	 �!��	 �!��	 ���	

����������	��������	����	��������"�	�"$�����������	�"�!	

as electric, telephone, gas, water, chemicals, lab testing, 

$�������	 ��������	 ����	 ���	 ���������	 ��������	 ���	 �!�	

��#��	 	 )!�	 �"$����������	 ����	 (���	 �����	 �������	 ���	

should be divided into modes that are meaningful to the 

������"���	�������	

*�	 �	 �������	 ����	 �	 ��������	 ��(���	 ��	 ���	 ��"����	 ��	

revenue should take place to ensure that all revenues of 

�!�	�����	������	���	��������	��	�!�	�����	�"��	���	�!��	

�!��	���	���������	���������	����	��������"�	����������	

���	�"$�����������		)!�	��/�����	��	�!�	��(��"�	���	�!�	

�����	 ������	 ����	 $�	 ���������	 ����	 "���%�	 �����	 ���	

�����		�	�����	�������	��	�!�	��(��"�	��	�!�	������	���	

be from sources such as penalties, interest earnings 

and, in some cases, debt service charges that have 

been placed on the tax bill.  It is helpful to determine 

�!��	��(��"��	�!�"��	����	���	���	��	�!��	���	��������	

���"�������	 ��	 ���"�����	 ���"������	 �"�!	 ��	 +"�������	

�����	�!������		�������	�!�	�����	��	�!���	��(��"��	����	

��#�	��	������	��	�������	���!	����	���	�!�"��	!��!���!�	

���	���"��	�!��	������	�"�!	��	�	�!��������		

�	 �������!���	 ���	 $�	 "���	 ��	 ����#	 �!���	 �@������	

���	 ��(��"��	 ��	 �	 ����!��	 $�����	 	 *�	 ����	 ������	 �!�	

$��##�����	 ���	 �������	 ��������	 ����!��	 �������	

that show the annual budget, revenues and expenses 

��	�����	���	�!�	$"����	����������		)!��	������	���	$�	

�"���������	 ���(����	 �!��	 ��	 $���#�	 ����	 �!�	 �@������	

into the same meaningful subcategories that are being 

tracked.  

To touch on something that often confuses those new 

��	 �����	 ��(��������	 �(���	 �"����������	 ��(�����	 ���	

own annual budget to estimate the cost of operating 

and maintaining its government, including the water 

���	�����	��������		)!���	$"�����	�����	��	���	������	

to allow the level of detail covered here.  This is because 


��	 ���#	 X����	 !��	 ��(������	 �	 ]������	 X�����	 ��	

Accounts that all local governments must use when 

preparing their budgets and for revenue and expenses 

Many communities will have to pay for old sewer system failures.

“New York State has approximately 610 
municipal wastewater treatment plants 

and more than 22,000 miles of pipes.  Just 
������������
�����
���
�������$���
��

infrastructure could require more than $36 
billion during the next 20 years.  

New wastewater infrastructure will cost 
even more. ”
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accounts.  

���������	 ����#����	 ���!	 ����	 ��	 �!�	 $"����	 ��	

����������	 $�	 �"��	 ���	 �!��	 �"�������	 �"�!	 ��	 X����	

���������������	 X�����	 ����������	 X�����	 ��	 X�����	

)��������	 ���	 ���������	 	 )!�	 �"��	 ��	 ����������	 $�	 �	

������	 ���������������	 �"�!	 ��	 ���	 ���	 �����	 �"��	 ��	 �X�	

���	�������	���������	 	��!	�"������	��	��(��	�	��"�������	

account code.  In addition, each function is further 

����������	����	�!�	�����������			|��	�@������	����	������	

��	�!�	X����	|"��	$"����	������	��	��������	���(����	���	

sewer administration and could include the time spent 

on sewer administrative functions, such as billing and 

$��##������	 $�	 �!�	 ����#�	 ���	 �����	 �������	 $�	 �!�	

operator.

�!���	 �!��	 ������	 ��	 ��������������	 ��	 �������(�	

���	 ��������	 "���������	 ��	 ����������	 ��	 ���	 $�	

�����!��	��������		*�	���	���	����"��	�@������"���	��	

categorize them into the desired groups to track unless 

��/"�������	���	����	��	�"��!��	������	���!	���������	

)!�	��������	�"�$���	���	$�	�@������	��	���	��	�!���	

digits to create a more detailed picture.  In the previous 

example, the clerk and the sewer operator were both 

����������	 ��	 �������	 ���	 !��	 �"�!	 ��	 �!�	 �@�����	 ��	

attributable to the clerk and how much to the operator?    

*�	�����	��	�"��!��	������	�!�	�����������	�	������	�����	

���	$�	������		)!�	����#%�	��������	���(���	����	���	$�	

����������	��	��������	���	�!�	��������	���	$�	�������	

��!�	������	�����	����������	�!�	��������	�!�	���#�		`�	

expanding on this idea additional digits can be added 

��	 ���!	 ��������	 ���	 ��	 �(��	 ����	 ��������	 ����"���		

)!�	����#%�	����	���	���#���	��	�����	$������	��"��	$�	

����������	��	���������	���	�����	$��##������	��"��	$�	

���������

It should be noted that in expanding the expense 

categories in the budget, the clerk and bookkeeper 

���	 ����	 ����������	 ��	 ���������	 ����������	 ��(�����	

��	���!	���	���������	 	 *�	���	$�	"���"�	 ��	!�(�	�����	

department personnel assist in coding each invoice to 

�!�	 �����������	 ��������	 ��	 !���	 ���"��	 �!��	 �������	

are accurate.  (For more information on the Uniform 

System of Accounts,  see the Accounting and Reporting 
Manual published by the New York State Comptroller’s 
�������	
�����	����	���	�������	
�����	������

/����"��#�K�
��E���
��#�=�
�
��
�&��
��E�����
�
The operating and maintenance (O&M) budget 

�!�"��	 ��(��	 �!�	 �����	 ���������	 ��	 �!�	 �����	 �������	

But what happens when there is an unexpected expense 

–a leak, a broken part or staff time for a repair?  The 

�������	���	��	����	���!	�����	"��������	�@������	��	��	

����$���!	�	�����������	����	��	�!�	�Q~	$"�����	�!���	

����	�"�������	$�����	���	���������	��	�!��	��������	��	

��	�	���������	$"����	����	�����	��	���	���	�������	�!�	

�@������	���	��(��"��	��	�	������	��	�!�	�@���	������		

)!�	 
��	 ���#	 X����	 �����������%�	 ������	 �������'��	

�!�	 ����	 ���	 �����������	

funds and has established 

��@��"�	 �����������	

���"���			���	����	�"����	

including special (water 

and sewer) districts.  

)!�	 �����������	 �����������	 ��	 ��	 �������	 ��	 �!�	

���"��	 ���������	 ��	 ���������	 ��	 ����	 �!�	 �@�����	

of maintaining the district, excluding debt service.  

����	 ���	 ������	 ��	 ���	 �����	 ���!���""��#�	 �����	 %���"	
Management Guide: Understanding the Budget Process, 
for more details.)

What if the unplanned expense is a substantial one 

—a major repair or unplanned replacement—and the 

�����������	 ����	 ��	 �!�	 �Q~	 $"����	 ����	 ���	 $�	 �����	

���"�!	 ��	 !�����	 �!�	 �@�����{	 *�	 �!���	 ��	 �"��������	

unreserved fund balance in the sewer operating fund, 

��	���	$�	��������	��	��(��	�!��	�@������		*�	�!���	��	���	

�"��������	"������(��	�"��	$�������	��	��	"����	�!��	�"��	

balance would leave the operating fund with no fund 

$������	���	��	���!	����	��	!�����	�����	�@�������	�!��	

��	���	$�	����	��	���	��	�����(�	�"���	�@���	�!��	��"��	$�	

"���	��	���	���	��	�	�������	��	�!�	"��������	�@�������			

If an equipment, capital or repair reserve fund has 

$���	 ����$���!���	 �"���	 ����	 ��	 ���	 $�	 "���	 ��	 ��(��	

the expense; however, before spending reserve funds,  

��	 ��	 ���������	 ��	 "���������	 !��	 ���	 �!�	 �!�	 �"��	

���	 ����������	 ����$���!���	 	 ���	 �!�	 �"��	 ����$���!��	

���	�	��������	�"�����	��#�	���������	�	����������	��	���	�	

much broader use, such as general sewer plant upgrades?   

Was a permissive referendum or vote held when the 

fund was established and is this now required to access 

�!�	 �"��{	 	 X����	 �!���	 ���"��	 ���	 $�	 ������������	 ��	 ��	

Fund Name Fund 
B����

K�
���
�>��� K�
���
�
Number

Category 
Number

Category Name

*���� G *�������"�������
� 8110 .1 )���
���*��	���

.3 �+���"���/'����������

.4 '
�������
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$���	��	���#	�!�	��(���	��	�!�	�"�������	��������	���>��	

���������	��(�����	$�����	��������	�!���	�����(�	�"����		

*�	 �!�	 "��@������	 �@�����	 ������	 $�	 ��(����	 $�	

������������	 �"��	 $������	 ��	 �����(�	 �"����	 �!��	

��	 ��	 ����	 ��	 ���#	 ��	 $���������	 	 	 `�	 $���������	 �!�	

���������	��	�!�	������	���	$�	������	�(��	�	������	��	

time.  Before borrowing, consider the work that needs 

to be done and if other work should also be included.  

A realistic budget, which includes the cost of all work 

��	$�	����	��	����	��	�!�	����	��	���	������������	������	

������	��(�����	���(�����	�����	���!	�	�����������	�����	

should be developed.  This budget, called a capital 

project budget, can become the basis for the resolutions 

needed to authorize the borrowing.  The budget can 

����	$�	"���	$�	�!�	������	��(����	��	��(����	���������	

[���"����\	 ��!��"���	 ��	 �!��	 �!��	 �!�	 ���"��	 ��$�	

�������	���	���#	��#�� 

Planning and Policy Making
	 ����	 �	 $����	 �����	 ��(������>�����	 ����������	

plan and an operation and maintenance budget are 

completed, the basic tools will have been created to 

determine the current status as well as the “big picture” 

or overall goal.   Depending on the breadth of overall 

������	 ��	���	��#�	��(����	�����	��	����!	��	�$/����(��		

���$���!���	 ��������	 ����	 ���������	 ����������	 ����	

��#�	 ��	 ������	 ��	 ����	 ��	 ����#	 ���	 ��	 ����!	 �!�	 �����	

goal.  

It is a good practice to set aside time each month to 

compare the O&M budget and the assets management 

����	 ��	�����	 ��	�!��	 ��	���"����	!���������	 	)!��	����	

���(���	 �	 ����	 ����	 ��	 �!���	 �!�	 ������	 ��	 �����	 ���	

��	�!���	�����	��	$�	���	��/"�������	��	#���	��	��"����		

��	�����	����	�	�����	��	����	��	�	�"����������%�	�(�����	

budget process, all plans should be reviewed, updated 

���	 ����(��"�����	 	 )!��	 ��	 �	 ����	 ����	 ���	 �!�	 `����	

���	 �!�	���������	 ��	����"��	 �!�	����"�	��	 �!�	�������	

�!�	�����	�!��	����	���	���	�!���	�!��	���	 ��	��������	

to these goals.  An evaluation should also be made to 

���������	 �!��	 !��	 �!�����	 ��	 �!�	 ����"����	 �����	

�!�	���(��"�	����	���	����	��	����	 ��	 ������	 �!�	�����	

and budgets now in place?  Remember, plans are not 

�$���"����!��	 �!�"��	 �!����	 ���	 �����	 ��	 ���	 �!�	

������%�	������

*�	���	����	$�	!����"�	��	�"�	��������	��	�����	�!��	����	

help guide future budgets, plans and decision making.  A 

������	��	$��������	�	�������	����	��	������	�������	$�	�!�	

Board that sets forth principles to govern actions that 

���	$�	��#��	��	�!�	�"�"���		)!���	�������	���	����"��}	

�!��	 ��	 "��	 �"��	 $�������	 !��	 �"�!	 �����������	

should be budgeted for each fund, when to replace an 

�����	���!��	�!��	������	���	����			�	������	����	���	!�(�	

��	$�	�(����	���$�����	��	�"�$������	��	$�	�������(��		�	

�������	���������	��	�	����������	��	���"�����	�!��	���	

arise, and the action to be taken is all that is required.  

)!�	 �"�����	 ��	 ��	 ����$���!	 �	 "������	 ���	 ��	 �������	

���!	��	���"�	��	�!��	�(������	!������	��	�!�	����	����		

*�	��������	������������	��	������	���	"������������	

��	�!�	�"����������%�	������	����������	���	�������		

E�����+������
�/����+�L
��
The following are steps that should be taken when 

����"������	 ���	 ���������	 "���	 �����	 ���	 �����	 ���	

sewer services.

1.	 ���������	�!�	�"��	����	��	�"�����	�!�	������

2. Determine current revenues

3. Assess repair and capital needs for the next 

	 ���	��	��	������	��	������

4.	 (��"���>������	�����������	����	���"��"���

5. Implement the rate structure

6. Assess the effectiveness of the rate structure 

Continued training, and a comprehensive approach to financing and 
management provide managers with the tools they need.
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 and change it, if needed.

�������
�	 A rate structure is a set of fees (rates) a 

�����	��	�����	������	�!�����	�"�������	���	"��	��	�!�	

�������	 	)!�	�"�����	��	����	���"��"���	��	��	��������	

�"��������	��(��"�	��	��(��	�!�	�"��	����	��	���������	���	

�����������	�!�	�����	��	�����	�������		

1. Determine the full cost of running the system  
As discussed in the O&M portion of this chapter, the 

full cost of operating and maintaining a water or sewer 

������	����"���	�!�	����������	��	����"������	����������	

��������	 ������$"�����	 ���"������	 ����������	 ������	

administrative costs, repair and maintenance costs 

and debt service.  In order to forecast these expenses, 

��	��	!����"�	��	�������	�!��	�!��	����	!�����	�	���	����	

�"����	�!�	�����	��	��	���"���	��	�����"���	�����(����

����������>����"������	 ���������	 ���	 �������	 �����	

include operator and staff time spent working in each of 

these functions, as well as the cost of chemicals, power, 

����		:��"������	����������	�����	���	����"��	�@������	

���	��������	��������	��������	��������������	��������	���	

regular reporting to various agencies.  Administrative 

costs include expenses for accounting, meter reading, 

preparation of bills, postage for bills, collection of fees, 

budget preparation and review, mailing of notices to 

users, cell phones, copiers, computer technical support, 

������	�"�������	����	 	��$�	���(���	 ��	������	���	���"��	

���������	��	��������	�������	�"�	�!��	��	�������	��	�!�	

�����	 �������	 	 :�����	 ���	 �����������	 �����	 ����"��	

�������	 �������	 ��	 �!�	 �������	 ��	 ����	 ��	 �������	

maintenance items that must be carried out on a regular 

schedule.  

To cover small unplanned repairs or maintenance 

[����"����	�����	 ����	��	�(������\	�	�����	�����������	

�!�"��	$�	$"���	 ����	�!�	$"����	���	"�	��	��	�������	��	

the overall operating budget outside of debt service.  

)!��	 �"�$��	 ����	 ���	 !�(�	 ��	 $�	 ������"�����	 ������	

/"��	 ���������	 ���	 �!�	 ������"���	 ����"�����	 	 )!�	

���"��	��	�����������	������	���	����	$�	����������	

$�	 ����"������	 �!�	 ���"��	 �����	 ��	 "������������	

�@������	 ��	 �!�	 ���(��"�	 ��(�	 ��	 ��	 �����	 ���	 �!��	

��#���	 �!�	 �(������	 	 ]��@������	 �@������	 ����	 �����	

show in the operating budget as transfers from other 

funds, transfers from reserves or use of fund balance 

��	 �!�	 ��������	 ���������	 $"�����	 	 `����	 �������	

���"���	 ���	 ����	 �!��	 ���!�	 ��	 �!�	 �"�����	 ��	 ���	

���������	�!��	���	!�(�	��#��	������		*�	�!�	�����������	

��	���	"���	��	�!�	���	��	�!�	�����	��	���	������	��	�"��	

balance or could be transferred to a repair or capital 

�����(�	���	�����	"���		)!�	"�"���	�����������	��"��	$�	

������������	 [�����������\	 �!�	 ���������	 ����	 ��	 ��(��	

�����������	�����	��	�!��	����������	��(��"�	��"��	���	

have to be raised for this item.  If left in fund balance 

������������	���	���	����"���	��	�!�	���������	$"����	��	

������������	 ��	 ��"��	 $�	 ���������	 ���	 ���	 !�(�	 $���	

"���	���	��!��	�"������	��	���	$�	 ����	 �!��	�@������	

���	���	�"��������	��	��(��	�!�	"��������	�@������	

It is important when determining the full cost of 

�"�����	�	�������	�!��	���	�����	��	�!�	�"����������	$�	

��(�����	 ��	 ��#�	 �"��	 �!��	 ���	 $����	 ��������	 �����	

and captured in the sewer operating and maintenance 

�"���		*�	��	����	�!��	�	����#	��"��	���#	����	��	�������	

fund related tasks and a public works superintendent 

���(�	�@�����	!���	�!�	����	��	�����	���	!���	�!�	����	��	

������	 	`���"��	���������	�����	 ���	$�������	 ���	 �!���	

���	 ��!��	 ���#���	 ���	 $�	 ��$��������	 �����	 $������	

the water, sewer and general fund or lumped into one 

fund for convenience, it warrants some research.  A 

����"�����	 ���!	 �!���	 #��	 ������	 ���	 �	 ��(���	 ��	 �!�	

���"��	 ����	 �����	 ��	 ���#	 ���	 ���!	 �"��	 ���	 ��(���	

that adjustments need to be made to better align their 

���������	 �����	 ���	 $�������	 ��	 �!���	 �!�	 ���#	 ��	

���"����	����������		)!�	����	��	��	����"��	���	�!����	

�!�	���"��	����	��	�"�����	�!�	������	��	�!�	�����������	

fund.

Another good exercise while looking at all of the 

�����	��	�����	������	�@������	��	��	���������	��	�!��	

are broken down into meaningful budget categories for 

tracking.  Does the current budget and bookkeeping 

������	 ���(���	 ���"�!	 ������	 �$�"�	 �@������	 ��	

�������������	"������	�����	��	�!��	�!����	���������	���	��	

fuel oil, and internet costs are known?  What about for 

testing–does it show which are chemicals or lab tests, 

���	�!��!	���	����	���!�"��	���	�!��!	���	���������	

$�	��	�"�����	������������{		�!��	�$�"�	������������(�	

costs? How much is charged for billing, for collecting 

service charges, and for producing newsletters or 

required informational mailings?

Answers to these questions could mean that budgeted 

expenses need to be broken down into more “trackable” 

�����������	 	 `�	 "������������	 �!��	 �"�����	 �����	 ���	

�	 ������"���	 ����	 ����	 ��	 ���	 $�	 �����$��	 ��	 ����������	

or avoid cost increases in certain areas, such as gas 

��	 ���������	 $�	 �!������	 ���	 ���(����	 �!��	 ���(���	 �!�	

����	 (��"�	 ���	 ���!	 �������	 	 �������������	 ��	 ��"��	 $�	

����������	 �!��	 �!�	 ������	 ��	 ������	 �����	 �������	
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items or that further budgeting is needed for others.  In 

short, the information captured will have new meaning 

because it will now become easier to compare and track.

���	 �!���	 ��	 ����	 ��	 �!��	 �!��	 �!������	 �!�	 ���	

invoices have been coded, it is a good idea to have the 

sewer or water department assist the clerk, treasurer 

and bookkeeper in coding the bills.  Often these bills, 

�!���	����	��@���������	��	�	�����	��	�����	���������	���	

���	$�	"���������	$�	�!���	������	�!�	$�����		)�	���"��	

�!��	 �!�	 ����#���	 ������	 �������	 "���"��	 ������"�	 ��	

�!��#	�!��	���	��(�����	���	��������	������	���	�!��	���	

$�	�!�	$���	������"����	��	��	���		[*�	�!���	��	������"���	

�����������	 
��	 ���#	 X����%�	 ����"�����	 ������	 ���!	

the level of detail that is needed for a meaningful budget, 

refer to the section under Operation and Maintenance 

`"����	�������	��	�!��	�!�����	���	��������������\		

2.  Determine current revenues
�"��	 ��	 ���	 ��(�����	 ���	 ��(�����	 ��	 ���"��	 �!��	

����	 ��������	 ���������	 ��	 �!�	 �����	 �"���	 �!�	 ����	

inspection should be made of all revenues.  It is helpful 

��	���������	�!��	�!�	��(��"��	����	 ��	 �	���	��	�����	

��	�!��"�!�"�	�!�	�����		���	�!��	��������	���"�������	

��	 ��	 �!��	 ����(�	 ��	 ���"���	 �����(���{	 	 ~"������������	

derive most of their revenues from taxes and user 

�����	 	 )!�	 "���	 ����	 ���	 $�	 ���	 ������	 �����	 ��	 �(��	

��������	 ���(�����	 	 )!���	 "���	 ����	 ���	 $�	 ���������	

����!���	 +"�������	 ��	 ����!��	 ���"���	 ��!��"����!�	

#��	!���	$����	�!��	�!��	���	���������	��	��(����	�����	

�!��"�!�"�	 �!�	 �����	 	 )�@���	 ��	 �!�	 ��!��	 !����	 ����	

����	 ��	 ����	 �	 �����	 	 X���	 �"������������	 ���	 !�(�	

placed the debt service charges for a particular project 

��	��������	��	�!�	��@	��(��		)!��	����	���	����	�!��	���	

�	��@�	$"�	���!��	�!��	�!��	���	�������$��	�����(������	

����	��	�"�!�	���	$�	�!�����	���"����	��	�!�	"����	�����	

with their taxes.

Just as expenditures must be scrutinized to determine 

��	 �!��	 ���	 ��������	 �����������	 ��(��"��	 ���	 �"��	 $�	

��(�����	���	�����������	�!���	����������		^�����"���	

attention needs to be paid to interfund transfers.  What 

���	 �!�	 �"�����	 ��	 �!�	 ��������{	 	 ���	 ��	 �	 ���������	

transfer or permanent?  Does it have to be repaid and, if 

so, over what period of time?  Is there a pattern of fund 

$������	 $����	 "���	 ���"����	 ��	 $������	 �!�	 $"����{		

The answers to these questions will help determine if 

�!�	�����	��	�����	�"��	��	��"��	������"��������	��	��	�!��	

is a goal to work toward.

3.  Assess repair and capital needs for a future period of 
���
)!�	 $���	 ����	 ��	 ������	 �	 ������%�	 �"�����	 ������	 ���	

capital needs is an asset management plan.  The asset 

management plan is designed to evaluate a particular 

�����	��	�����	������	���	��	!���	����	���	�����	�������	

���	��/��	"��������		]�������	���	������������	���	$�	

�"�	��	���	��	�����	$"�	����	��"��	$�	���������	$���"��	

��	 �!�����	 ��	 ���!������	 ���>��	 "�������	 �!�����	

��	 �"�����	 ���"������	 ��+"���������	 	 ��	 ��/��	 �������	

������������	 ��	 "�������	 $�����	 ����������	 �������	

improvement plans can help communities determine 

when major projects will need to be undertaken and 

�!��	�!�	�������	����	$�	��	������	���������			�!��	"���	

���������	 �!���	 �����	 ���(���	 ������	 ����	 ��	 ��(����	

���������	����������	��	���	���	�����(�������		

While the terms asset management and capital plans 

���	$����	��	����	�����	��	�������!�����	�����������	

����"���	 ���	 �������	 !�"��	 ��	 ���#�	 �!��	 ������	 ��	

���	!�(�	��	$�	�(����	������@	��	$�	"���"��		��	���	����	

basic, the asset management plan should include a 

listing of the major components of the water or sewer 

�������	 �	 �������������	 ��	 !��	 ����	 �!��	 ����	 ����	

and an estimate of their cost.  The capital plan should 

$�	 $����	 ��	 �!�	 �����	 ����������	 ����%�	 ����������	

��	 �!��	 ��/��	 ����������	 ��	 �!�	 ������	 ����	 ��	 $�	

replaced or upgraded.  Both plans should be written 

����	 ��	 �!��	 �(������	 ��	 ���#���	 ����	 �!�	 ����	

Good fiscal management of your system requires a collaborative, team 
approach.



3-9

Financial Management & Rate Structures

�����������	 ����������	 �!�	 ������	 ��	 �!�	 ������	 ���	

their conditions.  Both plans should be reviewed and 

updated on a regular basis as part of the budgeting 

�������	 ��	 �!�	 �"�����������	 	 *�	 �!��	 ����	 �!�	 �����	

become useful tools that provide solid information for 

��������	��#���	$�	�!���	��������$��	���	���������	�!�	

budget and for public discussion.

4. Evaluate/design appropriate rate structures
There are several factors in evaluating which rate 

���"��"��	 ��	 "��}	 ����	 ���$������	 ����	 ��������$������	

�"�$��	 ���	 ����	 ��	 �"��������	 "����	 ���	 ����	 ��	

$�������	 	 :���	 ���$�����	 ������	 ��	 !��	 ���$��	 �!�	 ����	 ��	

�!��"�!�"�	�!�	������	�����		���	�!�	��������	�!�	����	

��	��������	 ���	 ���	 �!��	������	�(����	 �!��"�!�"�	 �!�	

����{		~���	"����	������	��	��#�	�!�	����	�������	��	

���"���	 �����(���	 �"����	 �!�	 �����	 	 �������	 �������	 ��	

����	���$�����	 ��	����	��������$�����	�!��!	������	 ��	 �!�	

�"����������%�	�$�����	��	���"������	�������	�!��	���"��	

revenues will be received.  It is important from a cash 

����	�����	�����	 ��	#���	�!��	��(��"��	����	����	 ��	

���	!��	�"�!	�!��	����	$��

~"�������	 �����	 ��	 �����	 �"�������	 ���	 $�	

�����������	 ��	 �����������	 ���"������	 ��	 �����"��"����

����	"�����	��!	��	�!���	"���	�������	�����	��	�������	

���������	 ���"���	 ��	 �����	 ��	 ������	 ���"������!��	

���	$�	��������	"����	��	!�(�	���#	�������	��	���������	

�����	 �!��"�!�"�	 �!�	 �����	 	 �������	 �!�	 �"�$��	 ���	

����	��	�"�������	���	�!���	������"���	"����	�����	���	

help determine how best to set a water or sewer rate.  

As important as the customers are in setting water 

or sewer rates, it is imperative that the 

$������	���"��"��	$�	����	��	"����������	

��	 �����	 	 ���	 ��	 	 ��(����	 	 �����������	

����"���	 ��	 ����	 ���"��"���	 ���������	

mean more billing errors will be made, 

which will have to be researched and 

����������	 	 X������	 ���"��"���	 ����	 ��	

have less billing errors.

There are several rate structures, 

or methods of setting water or sewer 

�����	 �!��	 ���	 ��������	 "���	 ��	 $���	

customers:  

'����	'���	All customers, regardless 

��	 ����	 ��	 "���	 ��	 �!�	 ���"��	 "����	

���	 �!�	 ����	 ���"���	 	 )!��	 ����	 ��	

���"��"��	 ���	 ��#�	 �����	 ���	 (���	

�����	�������	�!���	���	�!�	�"�������	

!�(�	�!�	����	��	������	�!�	����	"�����		*�	����	����	

that some customers will be subsidizing others, if some 

use more than others.  Water metering is not required 

���	 �!��	 ���"��"��	 ��	 ���#�	 [^�����	 ����	 �!��	 �����	

usage is often based on water consumption as captured 

$�	 ����(��"��	 �����	 �������\	 )!��	 ����	 ��	 ���"��"��	 ��	

(���	 ����	 ��	 $���	 ���	 ��	 ��	 (���	 ����	 ��	 �������	 ���"��	

revenues.  Revenue shortfalls could arise with this 

structure if there are unplanned periods of higher than 

normal usage.

'���	*����	All customers are charged a uniform rate 

����������	��	�!�	"���	����	[�����\	��	�!��!	�!��	$�����		

���	 ����������	 ��	 �!�	 ���"��	 �!��	 "���	 	 |��	 �@������	

���	 �"�������	 ���	 �!�����	 �����	 ���	 �����	 �������	 ��	

water consumption.   This includes residential, small 

business and large industrial users.  Water meters 

���	 ��+"����	 ��	 �"������"���	 "��	 �!��	 ���"��"���	 	 )!��	

method encourages water conservation, since charges 

���	��������	�������	��	���"��	"���	 	�����	"����	���	$�	

�@�������	 ��	 �+"�(�����	 ��������	 "����	 [�]\�	 �������	

��	 �"$��	 �����	 ��	 ��������	 	 *�	 ��	 (���	 ����	 ��	 $���	 ���	 ��	

�������	���"��	��(��"��	"����	�!��	����	��	���"��"���		

+�
��	 *����	 �"�������	 ���	 �!�����	 $����	 ��	 $���#	

��	 �����	 ����"�������	 	 |��	 �@������	 "����	 ���	 ���	

�����	���	'���	��	�����	��������	���	�����	���	�����	��	

������	 ��������	 	 )!���	 $���#�	 ���	 $�	 ��	 ����������	 ��	

decreasing increments. Water meters are required to 

���"������	$���	�!��	���"��"���		)!��	���!��	���	$�	(���	

useful when there are large differences in the amount 

of water each class of customer uses.  However, a large 

number of blocks can be confusing to users and can be 

Appropriate fees to fund our water infrastructure today, provide for clean water in the future. 
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������"��	��	$����

�
!0����
	 
�	 *�����	 This means two common 

����	 ���"��"���	 ���	 ���$�����	 �"�!	 ��	 ��@��	 ���	 ���	

$���#	����	��	��@��	���	���	����	�����		*�	�!���	������	�!�	

��@��	���	��	"���	��	��(��	��@��	�@������	��	�!�	�������		

Fixed expenses are ones that will occur regardless of 

�!�	(��"��	��	�����	��	�����	"����		)!��	����"��	�����	

�"�!	 ��	 ��$�	 ���(����	 ��������	 ���	 $��������	 ����	 	 )!�	

$���#	����	��	����	���	�������	��	�!�	����	���"��"��	��(���	

�!�	(����$��	�����	��	�!�	������	���	����"���	�����	�"�!	

as chemicals, testing, phone usage, etc.  

5.  Implement the rate structure
`�	 ��(������	 �!�	 ����	 ���"��"����	 ��	 "�"����	 $������	

��������	 �!��!	 ����	 ���#	 ���	 ��"�	 ����"�����	 ���	

which will not.  Once a structure is decided, the 

amount of revenue to be raised must be determined.  To 

determine what is needed, take the current operating 

budget expenses and add the capital and repair reserve 

�����	 ���	 �"$�����	 ���	 ����"���	 $����	 ��(��"��	 ���	

���	 ���������	 ����	 �����(���	 �"��	 $������	 ��	 ��!��	

funds. 

�'� ,������ ���� �F���"�
���� ��� ���� ����� ���������� �
�� ���
change is needed
After rates have been chosen and are in use, it is a good 

idea to assess the effectiveness of  the rates and the rate 

���"��"���	X!�"��	��	$�	���������	��	��/"��	�����	�"����	

�	������	�����	��	��	�	����	����	��	�!��#	�!�	�����	����	��	

#���	��	�!���	���	���	�"���	��(������	�!��	�	����	�!����	

���	$�	����	���	�!��	��+"���������	��	����	�!���	���	��	

������	�!�	�"$���	��	�!�	�!�����	*�	��	��������(�	�!��	�����	

$�	����@������	���"����	�"����	�!�	$"����	��������		��	

�!��	�����	��	���	$�	���������	��	��#�	��/"�������	��	

account for more water conservation than expected, 

more use than expected, the opening or failure of a 

business, or even to make billing easier.  Questions to 

consider include: was enough raised to cover expenses?  

���	 ����	 ���	 �!�	 $������	 �������{	 	 ���	 �!�	 �@������	

amount of revenue accurate and were there unforeseen 

�������������{		�!��	���	$�	�����(��	��@�	����{

In closing it igood to remember that rate setting is as 

�"�!	��	���	��	��	��	�	��������		)!���	����	������	$�	����	

�!��	���	���	��	����"����	�!�	����	���	���!	���	����	$�	

��������	 	 )!�	 ����	 �$/����(�	 ��	 ����	 �������	 ��	 ��	 �"���	

��(��	�!�	����	��	���������	�!�	������	���!	�!�	��(��"��	

���������	����	�!�	����	���"��"���		X�	�!�	���������	����	

���	$�	���	���	�����	�������	���	+"�����	��"�	�����	���	

�(���	�!�"����	�������	�����	�!���	��	��	���	$�	���	���	

quarter for all users regardless of amount used.  To be 

correct, the rate structure and the rate itself must make 

�����	���	�!�	�����	������	��	���	��������	����

This Chapter prepared by Mary Chappell, Vice President, 
Municipal Solutions, Inc.



Chapter 4

Regulatory Overview and 
Legal Responsibilities
Water is Life; and sometimes we need regulation to 
ensure water quality standards are met. This chapter 
provides an overview of water quality regulations 
and how they affect and infl uence work conducted at 
your facility.
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Z"��"������������`�����&�/��������
�

G
overnmental efforts to regulate pollution of the 

waters of the United States date back as far as 

the Rivers and Harbors Act of 1899, which made 

the act of discharging refuse matter into navigable 

waters and their tributaries 

without permit unlawful. 

Known as the oldest federal 

environmental law, the 

Rivers and Harbor Act 

still retains independent 

vitality. However, the 

effects of the industrial revolution and rapid population 

growth on the nation’s waterways signaled that more 

was required to maintain healthy and pure waters, and 

to restore those that had become impaired. 

To address these pollution concerns, Congress 

introduced the Federal Water Pollution Control Act 

[|�^��\	 ��	 �����	 �!�	 �����	 ������!����(�	 �����������	

aimed at restoring and maintaining the natural 

properties of the nation’s waters. This act placed greater 

responsibilities on the states to develop and enact their 

own water pollution protection guidelines, established 

state and federal cooperative program development, 

���	 �������	 �������	 �����������	 ���	 ���������	

assistance. A primary 

focus of the act was on 

sewage treatment plants, 

leading early efforts to 

revolve around “point 

source” pollution. Since 

its origin, the FWPCA has 

been amended numerous 

times to include and 

coincide with other 

acts such as the Water 

Pollution Control Act 

of 1956 and the Water 

Quality Act of 1965. 

However, the best-known 

amendments came in 

1972 as public awareness 

and concern regarding 

polluted water bodies and unhealthy wetlands could no 

longer remain stagnant. 

These 1972 amendments brought a new name to 

the Water Pollution Control Act, thereafter commonly 

known as the Clean Water Act (CWA). The CWA 

amendments:

�	 Established the basic 

structure for regulating 

pollutants discharges into 

the waters of the United 

States.

�	 Gave USEPA the 

authority to implement pollution control 

programs such as setting wastewater standards 

for industry.

�	 Maintained existing requirements to set water 

quality standards for all contaminants in surface 

waters.

�	 Made it unlawful for any person to discharge 

any pollutant from a point source into navigable 

waters, unless a permit was obtained under its 

provisions.

�	 Funded the construction of sewage treatment 

plants under the construction grants program.

�	 Recognized the need for planning to address 

Chapter 4: 
/��������&�Z"��"����
��B�����/����
��\�������

“$�������
""������
�����%�25*��'����
���
�������
���	��
������
������%��%��

���������6�7����������
!��
""������
���
�
����������"�������
"�������������.”

Sometimes a plant upgrade is needed to maintain SPDES compliance. (Lake Placid)
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the critical problems posed by nonpoint source 

pollution.” (USEPA, 2012)

The CWA also called for all waterways in the United 

X�����	 ��	 $�	 ���!�$��	 ���	 �(����$��	 ��	 ����	 ��	 $�	

1985. This act has been revised several times since 

its establishment, including funding process changes 

leading to the Clean Water State Revolving Fund and 

increased focus on Great Lakes water quality.

The FWPCA, like many comprehensive environmental 

laws, contains provisions related to research, grants 

for construction of treatment works and state water 

pollution control revolving funds, as well as provisions 

requiring the establishment of water quality standards 

and a system to permit the discharge of pollutants to the 

waters of the United States. That system, the National 

Pollutant Discharge Elimination System (NPDES), 

provides the framework within which discharges from 

municipal, industrial and other pollution sources are 

regulated. Discharges which are not authorized by 

or are not in compliance with a permit are illegal and 

subject the owner and operator to possible enforcement 

and legal liability. 

In enacting FWPCA, Congress authorized the US 

Environmental Protection Agency (USEPA) to issue 

detailed regulations to carry out the requirements 

of the law. Those details are set forth in the Code of 

Federal Regulations. The USEPA implements the NPDES 

in states and territories where authority has not been 

delegated to a state or territory. 

New York, which has been delegated such authority 

by the federal government, has demonstrated a long-

standing and vigorous commitment to protection of 

its waters, which includes 87,000 miles of rivers and 

streams, over 1,000 square miles of lakes and ponds, and 

over 400 miles of Great Lakes coastlines. These efforts 

date back to 1953 with the Department of Health’s 

>���
����
��+��������
����������/�������
�*�����
�
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^"��	 ������	 ^������	 ���	 �������������	 ��	 ����������	

treatment plant operators in 1937. In 1972, the New 

York legislature enacted the modern version of the 

�����%�	�����	^���"����	�������	����	�!��!	��	��������	��	

the New York Environmental Conservation Law (ECL). 

Article 17 of the ECL authorizes the New York State 

Department of Environmental Conservation (NYSDEC) 

to implement New York’s State Pollutant Discharge 

Elimination System (SPDES) permitting program. The 

NYSDEC has promulgated detailed regulations which 

���	 ���	 ����!	 ��	 )����	 �	 ��	 �!�	 ��������	 �����������	 ��	

New York Codes, Rules and Regulations (NYCRR), and 

has issued written guidance documents known as the 

Technical and Operational Guidance Series (TOGS). The 

Sewage Right to Know Act is the most recent addition to 

New York State water protection regulations, requiring 

publicly owned sewage treatment plants and sewer 

systems to notify the general public whenever the facility 

discharges untreated or partially treated sewage. The 

Act was passed by New York State Legislature in July 

2012, signed into law by Governor Cuomo in August 

2012, and scheduled to take effect in May 2013. Also 

��+"����	 ��	 ������������	 ��	 ��"����	 ������	 ���������	

such as CSOs and similar permitted discharges due 

��	 ����������	 �(�����	 ^"$���	 ������������	 ��	 ��+"����	

within 4 hours of the event and is announced through 

news outlets and the NYSDEC website. The NYSDEC then 

produces an annual Sewage Discharge Report stating 

discharge events and following remedial actions.

Virtually all aspects of wastewater treatment in 


��	���#	���	������������	���"������	)!�	�������	������	

and construction of a wastewater treatment plant 

must be reviewed and approved by NYSDEC before a 

permit is issued. Regulations require the operators of 

�"�������	����������	���������	������	��	$�	����������	

and the effectiveness of treatment must be continually 



4-6

Handbook on Wastewater Management

monitored with performance results regularly self-

reported to NYSDEC. With all federal and state laws, 

regulations, and guidance documents available online, 

owners and operators of wastewater treatment plants 

have instant access to the authorities under which they 

operate. After more than 35 years of administering 

the Clean Water Act, federal and state environmental 

enforcement authorities have no sympathy for public 

or private owners or operators who feign ignorance 

of applicable and relevant legal requirements or fail to 

comply therewith. 

=���
�������,���/�������
�+��
�����
Substantive regulation of the discharge of pollutants 

to water bodies under the Clean Water Act (CWA) is 

accomplished from two perspectives – technology 

standards and ambient water quality standards. These 

substantive approaches are implemented through the 

procedural device of issuing a State Pollutant Discharge 

Elimination System (SPDES) permit (detailed later 

herein) which contains legally enforceable discharge 

limits for pollutants.

*���
����&�+��
�����
The CWA sets up technology standards that differ 

based on the type of pollutant and whether the 

discharge is new or existing at the time the standard 

is established.  Examples include: best available 

technology economically achievable (BAT); best 

available demonstrated control technology (BADCT); 

and best conventional pollutant control technology 

(BCT).   Much of the differences between these standards 

relate to the degree to which cost can be considered 

in selecting the technology and the reliability of the 

technology.

��!	 ��	 �!�	 ���!������	 ���������	 ���	 �������	

conceptually in statute and more particularly set by 

EPA/NYSDEC for individual permits.   The USEPA/


�X��	 ����	 ���������	 �!�	 ���!������	 �!��	 ���������	

�!�	 ����(���	 ��������	 ���	 ����	 ���	 ��	 ����"���	 �����	

(generally a concentration of pollutant per unit of 

����!����\	�!��	��	��������(�	��	�!�	"��	��	�!��	���!�������		

This approach is intended to encourage continual 

improvement of control technologies which in turn will 

���"��	��	������������	����	���������	����"���	�������

With respect to Publicly Owned Treatment Works 

(POTWs), the CWA sets the highest level of required 

technology for domestic wastewater as secondary 

treatment. Thus, from a technology standard point of 

view, POTWs must implement primary treatment 

(solids removal) and secondary treatment (generally, 

biological treatment).   

Treatment of non-domestic wastewater is usually not 

handled by processes at the POTW.  Rather, if system 

users contribute non-domestic wastewater (industrial/

commercial operations), those waste streams must be 

pre-treated prior to entering the municipal system. Local 

governments address this issue by requiring industrial/

commercial sources of non-domestic wastewater to 

obtain local discharge permits as a condition of using 

the public sewer system and which establish the legal 

requirements related to pre-treatment.

������`�����&�=����������
�
The second approach used by the CWA considers the 

impact of the discharge on the receiving water body.  

The CWA requires states to classify receiving waters 

$�	�!���	!��!���	���	$���	"���	
��	���#%�	��������������	

differentiates between surface and ground water and 

between fresh and saline waters.   Waters are generally 

����������	$�	�!�	���������	����}

�	 ���������������	��	���	��X	���	���X�	����������	

a best usage for a source of drinking water, 

��������	���	��!��	�����������	���	���!����	

�	 ��������������	 `� indicating a best usage for 

��������	���	��!��	�����������	���	���!����	

�	 ��������������	 �� indicating a best usage for 

Discharge Monitoring Report Manual
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���!����	

�	 ��������������	 �� indicating a best usage of 

���!����	 $"�	 �!���	 ������	 ����	 ���	 �"�����	 ���!	

propagation. 

�	 ��������������	X�	[������	������\� indicating a 

$���	"����	 ���	�!������!���	 ���	���#��	�"�������	

��������	���	��!��	�����������	���	���!����	

�	 ��������������	X`	[������	������\� indicating a 

best usage for swimming and other recreation, 

���	���!����	

�	 ��������������	X�	[������	������\� indicating a 

$���	"����	���	���!����	

�	 ��������������	 *	 [������	 ������\� indicating a 

best usage for secondary contact recreation, and 

���!����	

�	 ��������������	X�	[������	������\� indicating a 

$���	"����	���	���!����	$"�	�!���	������	���	���	

�"�����	���!	������������

������	���!	���������������	���	��	`	���	�	���	����	

be designated as:

�	 T� indicating trout waters.

�	 TS� indicating suitability for trout spawning.

Regulators then determine ambient concentrations 

of pollutants that are consistent with these uses. The 

most important factors regarding whether a particular 

discharge can potentially cause a violation of any given 

water quality standard are the natural background 

concentration of the pollutant; the man-made inputs 

of that pollutant into the water body (i.e. pollutant 

����!�����\�	 ���	 �!�	 ����	 ��	 �!�	 �����	 $���	 [�!�	

�������	 �!�	 �����	 �!�	 �������	 �!�	 �$�����	 ��	 �$���$	

pollutants).   

Since meeting the technology standards does 

not guarantee that a discharge will not create or 

contribute to exceedance of the ambient water quality 

standards, regulators must examine the impact of a 

discharge on water quality even though the discharge 

of pollutants will be restricted by application of the 

appropriate technology limit. Based on modeling, 

regulators will determine whether the discharge 

could cause or contribute to an exceedance. Where an 

exceedance is possible, notwithstanding the fact that 

�!�	 ����"���	 ����!����	 ��	 ��	 �	 ��(��	 �!��	 ���������	 �!�	

���!������	��+"��������	�	����	���������	����"���	�����	

[�	 �����	 +"�����	 $����	 ����"���	 �����	 �	 ��`�\	 �"��	

be considered. If the out-of-compliance parameter is 

industrial/commercial in nature, the water quality 

based requirements are passed along upstream to the 

industrial/ commercial user via the local pre-treatment 

permit.

Where multiple entities are discharging to a receiving 

water body which results, or potentially could result, in 

an exceedance of an ambient water quality parameter, 

regulators will look to establish a total maximum daily 

load (TMDL) for pollutant discharges that can impact 

the impaired portion of the water body. The TMDL 

limits the addition of quantities of the pollutant of 

concern and acts as a management tool to reduce the 

concentrations of that pollutant over time so that the 

water body can be restored.

B�����/����
��\�������
Owners and operators of wastewater treatment 

plants face many challenges in complying with the 

applicable laws and regulations. NYSDEC and other 

agencies will often work cooperatively with owners 

and operators of wastewater treatment plants to write 

appropriate SPDES permits and to achieve compliance 

with the permits. Regular communication with NYSDEC 

is encouraged to develop a rapport with the agency and 

better lines of communication to address permit and 

compliance issues.

In New York, owners and operators who regularly 

violate applicable water pollution control laws, 

regulations, or permits and fail to take appropriate 

measures to abate such violations will attract the 

enforcement attention of NYSDEC and the relationship 

with the agency can rapidly change from cooperative to 

adversarial. That attention, and the legal proceedings 

which often follow, can result in civil or criminal 

Protecting the receiving waters and, by extension, 
downstream communities’s source waters, is critical.
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prosecution and liability for owners and operators. 

Municipal bodies that own wastewater treatment 

plants are not immune from enforcement. 

The self-monitoring and reporting conditions of 

SPDES permits present obvious opportunities and 

incentives for owners and operators to effect less 

than full compliance, so a substantial amount of 

governmental enforcement efforts are focused on 

improper monitoring and reporting. Through such 

efforts, enforcement authorities seek to directly punish 

owners and operators for violations, and deter others 

from engaging in the same or similar illegal conduct. 

@
�������
��
Governmental enforcement of water pollution 

control laws in New York is almost exclusively by 

NYSDEC, although USEPA has reserved in its delegation 

of authority to New York and other states the ability 

��	 ����	 ��	 ���	 ��(��������	 [�����	 ��������	 �	 �������	

enforcement action if USEPA determines that state 

�����������	��	�����+"���	��	���"��������\�	

Governmental enforcement actions against owners 

and operators can be initiated in several ways. 

)!�	 
�X��	 ��(�����	 ��	 �����	 �����	 ����������	 �!�	

majority of violations of water pollution control 

laws, regulations and permits. The agency’s Division 

of Law Enforcement and Bureau of Environmental 

Conservation Investigations, staffed by fully authorized 

��(����������	 ���	 ���	 �����������	 ��������	 ���!	

specialized environmental training, also identify many 

violations. These uniformed and plain-clothed police 

��������	 ������	 "�	 ��	 ���������	 ����	 
�X��	 �����	 ���	

tips from the public, and have authority to take civil or 

criminal action. 

J������
���
��)�
������
Depending on several factors, including the mental 

state of the violator and seriousness of a violation, 

enforcement can be in the form of criminal, civil, and/

or administrative prosecution. 

When an owner or operator commits a knowing 

and willful violation of a water pollution control law, 

regulation, or permit, or commits an act or omission 

so negligent or extreme, he/she exposes themselves to 

criminal prosecution and liability. According to NYSDEC, 

the most common criminal violation committed by 

owners and operators of wastewater treatment plants 

is the submission of monthly discharge monitoring 

reports containing false information concerning the 

levels of pollutants discharged, the level of treatment 

achieved, or the operation of the facility. 

If NYSDEC determines that criminal prosecution of 

an owner or operator is warranted and appropriate, 

it can refer the matter to a United States Attorney to 

commence legal proceedings in Federal District Court, 

or to the New York State Attorney General or a county 

district attorney for prosecution in New York State 

Courts. 

As in all criminal proceedings, where the loss of one’s 

personal liberty may be at stake, the prosecution bears 

a high burden and must prove beyond a reasonable 

doubt that the owner or operator committed the alleged 

violations. An owner or operator convicted of a criminal 

violation could face prison, in addition to monetary and 

other criminal penalties.

If NYSDEC determines that in committing a violation 

an owner or operator lacked the required knowing and 

willful mental state, the Department can still initiate 

civil enforcement proceedings. Civil enforcement can 

seek correction or abatement of violations, remediation 

or restoration of environmental damage, as well as 

monetary penalties. Article 71 of the ECL provides for 

civil penalties for most violations of water pollution 

control laws, regulations, and permits of up to $37,500 

per day of violation. Civil enforcement also serves to 

punish violators and deter others from engaging in the 

same or similar conduct. 

The NYSDEC often resolves civil enforcement 

proceedings through an Order on Consent. An Order 

on Consent is a legally binding contract between the 

violator, known as a Respondent, and NYSDEC. In 

entering into an Order on Consent, the Respondent 

Sludge treatment and disposal is an important part of the process.
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waives his/her right to the hearing which he/she is 

entitled to by law, and agrees to do certain things, 

typically including the payment of a penalty and the 

taking of appropriate remedial measures to correct 

the violation. Violation of the terms of an Order on 

Consent can result in penalties of up to $37,500 per day 

of violation, and renewed prosecution of the original 

violations. 

,���
������"��)�������
���
If a violation cannot be resolved in an Order on 

Consent, NYSDEC can initiate an administrative 

proceeding before an Administrative Law Judge (ALJ) 

where NYSDEC can seek an order to require compliance, 

as well as civil penalties. Such an administrative 

����������	 ��	 ���������	 $�	 �!�	 ������	 ���	 ���(���	 ��	

a Notice of Hearing and Administrative Complaint, or a 

Notice of Motion for an Order Without Hearing. The ALJ, 

an employee of NYSDEC, conducts a hearing, hears the 

testimony of witnesses, reviews evidence put forward 

by NYSDEC staff and the Respondent, and makes a 

recommendation to the NYSDEC Commissioner. 

The Commissioner can adopt the ALJ’s report and 

recommendation, or make his or her own determination. 

Decisions of the ALJ and Commissioner will be 

upheld as long as such decisions are not arbitrary or 

capricious. Penalties imposed after an administrative 

hearing will often be greater than the original amount 

sought by NYSDEC in an Order on Consent. The penalty 

normally has a “Payable Amount,” and the Order on 

Consent may contain 

“Stipulated Penalties” 

for violations of its 

terms. 

The NYSDEC has 

���"��	 +"������������	

for operators of 

wastewater treatment 

plants which are set 

forth at 6 NYCRR Part 

650. Pursuant to this 

regulation, NYSDEC 

is authorized to issue 

�	 �������������	 ��	 ��	

��������	�!�	���������	

�!���	+"�������������	 *�	

NYSDEC determines 

that an operator 

�������������	 ���	 ���"��	 $�	 �����#�	 ��	 ��	 �	 ���"��	

of fraud, or if NYSDEC determines that an operator 

was negligent, or practiced fraud or deceit in the 

performance of his or her duties, NYSDEC can commence 

an administrative proceeding before an ALJ to revoke 

�!�	��������%�	��������������	

Owners and operators should understand that 

criminal prosecution of violations of water pollution 

control laws, regulations and permits does not preclude 

simultaneous or subsequent civil and administrative 

enforcement, and vice versa. As such, a single violation 

of a water pollution control law, regulation or permit 

could result in a scenario where an operator faces 

criminal prosecution by a United States Attorney and is 

subject to an administrative proceeding concerning the 

��(�������	��	!��	��	!��	��������������	�!���	 �!�	�����	

of the facility, which could be a municipal body, faces 

a civil enforcement action which could result in civil 

penalties and expensive corrective action. 

If the Commissioner of NYSDEC determines that a 

condition or activity presents an imminent danger to the 

health or welfare of the people of the state or is likely to 

result in irreparable damage to natural resources, the 

Commissioner can issue a Summary Abatement Order 

requiring the immediate cessation of such condition 

or activity. Because this remedy is considered drastic, 

an administrative hearing must be provided within 15 

days of the issuance of the Commissioner’s Summary 

Abatement Order. 

Because Congress recognized that the federal and state 

governments could not effectively monitor compliance 

of all discharges and enforce all violations, it included 

in FWPCA a “Citizen Suit” provision which allows any 

citizen to commence civil enforcement proceedings 

in Federal District Court to enforce compliance with 

FWPCA and violations of NPDES and SPDES permits. 

Since citizen suits may not be maintained for wholly 

past violations or where the federal or state government 

is diligently prosecuting such violations, it is in owners’ 

and operators’ best interests to immediately abate the 

violation if possible, and it may be advisable to seek the 

initiation of government enforcement activities so as to 

preempt a citizen suit. 

=������
����E����+������&�
Wastewater treatment is highly regulated at the 

federal, state and, sometimes, even the regional and 

local levels. Given that criminal violations of water 
Discharges are regulated and monitored, 
signage is also required.
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pollution control laws, regulations, and permits can 

result in incarceration and civil penalties as high 

as $37,500 per day, and given that an operator’s 

�������������	 ���	 ��"���	 ��	 ��(���!���	 ���	 $�	 ��(�#��	

for cause, there is simply no substitute for compliance. 

Compliance requires proper planning by the owner, 

proper monitoring and maintenance by the operator, 

and cooperation and assistance by the relevant 

regulatory authority. Though non-compliance may 

appear in certain instances to provide some illusory 

short-term savings, compliance is, over the long term, a 

much more cost effective strategy. 

Useful Liability Resource: The Local Government 

Environmental Assistance Network offers the The 

Primer for Local Governments on Environmental 

Liability at: www.lgean.org/documents/primer.pdf. 

+);@+�/��������
�����
���
��/�������/��������
 The NYSDEC has a program that has been approved 

by the USEPA for the control of wastewater and 

stormwater discharges. Under New York State law, 

the program is called the State Pollutant Discharge 

Elimination System and is commonly referred to as 

SPDES. The program controls point source discharges 

to ground waters and surface waters (see glossary for 

�����������\�

Special Conditions of Permits: For your assistance, 

a sample SPDES Permit is included in Appendix A. The 

Special Conditions of the permit details information 

on the wastewater facility location, receiving water 

discharge point(s), permit limits, levels and monitoring 

and other requirements such as implementing Best 

Management Practices or a compliance schedule. Permit 

limits are the maximum allowable concentrations or 

ranges for various physical, chemical and/or biological 

�����������	)!�	������	���	����	�������	������	���	����	

(million gallons per day) and mass loadings (pounds 

per day). Monitoring requirements are noted in terms 

of frequency of collection, sample type (composite 

(��	 ���$\�	 ���	 ������	 ��������	 [����"���	 ��	 ����"���\�	

Recording, reporting and additional monitoring 

requirements are shown on Page 4 of Part 1. 

^���	 ���	 ��	 �!�	 ��������	 �����������	 ��	 ������	 :"���	

and Regulations of the State of New York (NYCRR) 

provides the statutory authority for requiring a SPDES 

Permit and operating in accordance with a SPDES 

Permit. For the complete regulation, visit the following 

website: www.dec.ny.gov/regs/4585.html.

Some important sections of Part 750 include: 

�	 ^"$���	 
�����������	 ��	 ����!�����	 [��������\	

requires that a sign be erected or posted where 

wastewaters are discharged to surface waters. 

�	 ~�����������	 ��	 X^�X	 ^������	 [��������\	

provides the grounds for Permit changes. 

�	 General Provisions of a SPDES Permit (750-

2.1) indicate that any Permit noncompliance 

constitutes a violation of the Environmental 

Conservation Law (ECL) and the Clean Water Act. 

�	 Inspection and Entry (750-2.3) allows for the 

NYSDEC to enter onsite, inspect, sample, request 

various records, etc. 

�	 Operator and Permittee Liability (750-2.4) clearly 

outlines the possible criminal and administrative 

liabilities to the operator and/or the owner. 

�	 Routine Monitoring, Recording and Reporting 

(750-2.5) discusses the kinds of records that 

must be maintained, the testing and analytical 

procedures required, and the need to submit 

Discharge Monitoring Reports (DMRs). 

�	 Incident Reporting (750-2.7) outlines the 

procedures for reporting of a bypass, upset or 

other incident. 

�	 Disposal System Operation and Quality Control 

(750-2.8) requires that the plant has preventive 

and corrective maintenance programs as well 

as written procedures for O&M, training of new 

operators, and laboratory QA/QC. The system 

shall not receive wastes beyond design capacity. 

)!�	�����	����	!�(�	�"��������	�����	��	��������������	

operate and maintain the treatment works. 

�	 National Pretreatment Standards (750-2.9) 

requires the plant to develop a pretreatment 

program to monitor and control industrial 

users. This section also requires that excessive 

������������	���	������	$�	����������	���	����(���	

|��	 +"�������	 ���	 �������������	 ��	 �!���	 ���"��������	

contact the Regional Water Engineer in your area, or 

visit the “Regulations” section of NYSDEC’s website. 

;���������/��������
�����
�
 The SPDES program requires that wastewater facilities 

complete and submit Discharge Monitoring Reports 

[�~:�\�	�~:�	���	�����	���"�����	���	���	�������������	

of data can result in legal implications. Failure to 

submit the DMR is a violation of the SPDES Permit, 

Article 17 of the NYS Environmental Conservation Law, 
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and the Federal Clean Water Act. Records must be kept 

���	��	 �����	 ��(�	[�\	������	)!�	
�X��	���	]X^�	���	

working together to allow electronic submission of the 

DMR through USEPA’s NetDMR system, an effort that 

may eventually be mandated by USEPA regulations. 

In the meantime, DMRs may be downloaded from the 

NYSDEC website, but permittees must still submit a 

paper version of the downloaded DMR forms.

Across the top of the DMR is the mailing information 

for the permittee and facility, the SPDES permit number, 

discharge or outfall number, and the monitoring period. 

Monitoring can take place monthly, quarterly, semi-

annually or annually. The DMR form lists the parameters 

and the monitoring locations for each outfall number 

down the left side. The form lists up to seven (7) 

parameters; therefore, outfalls with more than seven 

(7) parameters will require several DMR forms. These 

parameters and monitoring locations correspond with 

the SPDES permit limits, which are listed under the 

quantity (loading) and quality (concentration) columns 

on each DMR form. Data is entered in the open “Sample 

Measurement” boxes. On the right side of the DMR, there 

is a column titled “No. Ex.” (Number of Excursions).  

Report the number of days in violation of a permit 

limit in this column. The NYSDEC’s SPDES Compliance 

Coordinator tracks all SPDES permit violations.

Across the bottom of the DMR is the signature 

information. The Name/Title Principal Executive 

�������	 [^�\	 ��	 �!�	 ������	 �!�	 ��	 �"�!���'��	 ��	 ����	

the DMR or may authorize other representatives to sign 

the DMR. By signing the DMR, the PEO or authorized 

representative concedes that the data on the DMR 

is true, accurate, and complete to the best of his or 

her knowledge. Submit all changes in the authorized 

signer in writing to the NYSDEC using the Discharge 

Monitoring Report Signature Authorization Form in 

Appendix B. 

Visit the following website for the DMR Manual that 

explains how to complete the DMR, for Frequently 

Asked Questions about DMR reporting, and for various 

forms that may not be available in this manual: www.

dec.ny.gov/chemical/8461.html.

=��������
��
�����;�����������
�����
��/�����
The SPDES permit also requires the permittee to submit 

a monthly Wastewater Facility Operation Report.  This 

report, also known as the Monthly Operating Report, 

is a legal document that the PEO or authorized agent 

must sign conceding that the data is true, accurate, and 

���������	)!�	�������������	�������	��	�!��	����	[�!��!	

appears on page 4) requires the PEO or authorized 

signer to acknowledge the statement shown here:

Questions regarding DMRs: 

NYSDEC - SPDES Compliance Information Section

625 Broadway 

Albany, NY 1233-3506 

518-402-8154 

+);@+�=������
���+&������
�����
Wastewater treatment facilities are monitored by 

NYSDEC to verify compliance with the SPDES Permit 

using a combination of approaches, including Discharge 

Monitoring Reports (DMRs), onsite inspections and 

���������������	 ���	 ����"���	 ��������>���������	 )!�	

NYSDEC responses to violations of the SPDES Permit 

may include: 

�	 ^!���	����	����	�!�	:�������	*��������	

�	 ������	*���������	

�	 )��!�����	����������	

�	 �������	������	����	�!�	:�������	*��������	

�	 ����������	����������	

�	 
�����	��	���������	[
��\	

�	 X����	~�������"�	

�	 ^��������	

�	 �����	��	�������	

�	 
�����	��	�������	���	���������	[
���\	

�	 X����	��	|������	^�����"����	

�	 X^�X	^�����	~�����������	

The level of NYSDEC response is a function of several 

factors including the number, severity and duration 

of violations, and the extent of cooperation by the 

community.  The compliance of small wastewater 

treatment plants is monitored by NYSDEC.  The NYSDEC 

and USEPA monitor the compliance of large treatment 

������	 �!��"�!	 �!�	 X����������	 
������������	 ������	

^������	[X
�^\�	 	���"���	(����������	���	������	�	�~:	

or missing deadlines for a construction upgrade, each 

may result in a facility entering the SNAP process.  

The USEPA and NYSDEC meet quarterly to discuss 

appropriate compliance strategies to achieve SPDES 

permit limits and restore compliance at these facilities. 

If violations continue, the US EPA requires that NYSDEC 

use its enforcement mechanisms to restore compliance.  

As part of its agreement with NYSDEC, USEPA retains 

the right to conduct its own enforcement, an action 

#����	��	�(���������	��	��	��������	���	�����	���������	��	
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is important to note that like most agency information, 

the public has access to the USEPA compliance database, 

under the Enforcement and Compliance History Online 

(ECHO) provision. Anyone can have access to up to 

800,000 facilities nationwide and can review up to three 

(3) years of data for a center. You can visit the following 

website to check if your community’s wastewater 

treatment facility is compliant: www.epa.gov/echo.

Envirofacts Data Warehouse is another USEPA 

database that can be searched to check for violations 

���	 ����������	 �������	 ��������	 ��	 ���������	 �������	

The Water Discharge Permits Query Form allows for 

the retrieval of selected data from the Integrated 

Compliance Information System (ICIS) that includes 

the National Pollutant Discharge Elimination System 

(NPDES). You can access this information on the 

following website: www.epa.gov/enviro. 

Compliance, staying off SNAP, and avoiding possible 

legalities brought by public interest groups involve 

good management and operations procedures. The 

following list is just a few suggestions in order to 

maintain compliance: 

�	 Meet SPDES Permit Limits 

�	 Comply with Part 750 

�	 Meet Deadlines in Orders and Permits 

�	 Work with your NYSDEC Inspector 

�	 Report Sampling and Monitoring Results 

Honestly 

�	 :����	��������	��������������	��	)���	

�	 Establish an Adequate O&M Budget 

�	 Revisit Sewer Rates 

�	 Capital Improvement Plan and Reserve 

�	 Preventive Maintenance and Process Control 

Systems 

�	 Attend Ongoing Operator Training 

�	 Train and Retain Good Staff 

,�����
���/����������
For SPDES Permit Regulations - 6 NYCRR PART 750

NYSDEC - Bureau of Water Permits 

625 Broadway 

Albany, NY 12233-3505 

518 - 4 0 2- 8 111/ w w w. d e c . n y. g o v/r e g s/ 24 8 5 .

htmlManual for Completing the Discharge Monitoring 

Report for the State Pollutant Discharge Elimination 

System 

NYSDEC - Bureau of Water Compliance Programs 

625 Broadway 

Albany, NY 12233-3506 

518-402-8177/www.dec.ny.gov/chemical/8461.html

This Chapter prepared by Brad Defrees, Project Assistant 
at the Environmental Finance Center at Syracuse 
University; Douglas H. Zamelis, Esq.; Robert H. Feller, Esq., 
Bond, Schoeneck & King, PLLC and NYSDEC; Robyn Adair, 
Victoria Schmitt, Michelle Schwank, Bob Wither, Alan 
Cherubin and Mary Wojcik, NYSDEC.



Chapter 5

Educating and engaging the public is perhaps one of 
the most important, yet least incorporated aspects 
of any municipal service. An informed public, and an 
informed Board, can be your best assets. There are 
several simple ways described in this chapter to let 
people know what you do.

Educating and Engaging 
the Public on Wastewater 
Treatment: Tools & Tips
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D
eveloping and maintaining a positive 

relationship with the public being served is vital. 

However, the intricacies of wastewater systems 

����������	���	�����������	�����	���!	 ���������	���	

rate structures are foreign to the vast majority of the 

public. Most people may never think about wastewater, 

where it goes or the complexities involved in providing 

this service. Despite this, citizens often want to provide 

input to local government on the impact and cost of 

these facilities and services. For this public input to 

be useful there should be 

both public education and 

an established, easy and 

���������	 �������	 $�	 �!��!	

the public may participate 

in deliberative discussions 

regarding their wastewater utility. There are many 

organizations and resources available to assist 

communities with education and public participation 

programs. The following includes tips and ideas on 

how to better educate the public your utility serves: 

what information to share, and how to educate and 

better engage the public in the decision making process 

regarding one of the community’s most valuable 

assets—the wastewater treatment plant.

How to Reach Consumers 
Because local government generally acts as the 

primary provider of wastewater treatment for 

its citizens, government also becomes their link 

to understanding the 

operations, maintenance, 

cost and proper use of those 

services. Utilities have the 

opportunity (and the duty) 

to educate their customers 

regarding the services, 

user responsibilities, and the water quality goals that 

those utilities support.  Here are some key elements for 

reaching out to, and educating the community:

�	 Mission Statement

�	 Community Surveys

�	 Presentations at schools, civic groups, etc.

�	 Bill stuffers

�	 Newsletters

�	 Open House events

�	 Public Service Announcements

Mission Statement 
A treatment plant has a clear and distinct mission, 

but is there a mission statement describing it to the 

community? Mission statements are generally only 

two to three sentences and can be created easily, but 

should be well thought out as they are the single most 

important tool in helping the public understand what a 

treatment plant does. Many communities already have 

a mission statement for their wastewater treatment 

plant. 

Customer Surveys 
A utility can often lose contact with its users. 

This may be the result of not actively engaging the 

community, or listening to only a select and vocal few. 

To obtain a representative set of consumer opinions, it 

helps to conduct a customer survey. The survey may 

Chapter 5: 
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Mission: cleaner water for future generations
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also be used to gauge the level of customer satisfaction 

and to direct efforts for service improvements. 

Survey development, marketing or public relations 

professionals are generally quite helpful in conducting 

a customer survey. These professionals are familiar 

with the procedures for proper survey preparation, 

distribution, validation and interpretation.  However, if 

the cost to hire a professional is a challenge, consider 

contacting a local college or university—generally 

there are faculty, staff and/or students who are well 

trained in survey development and can help for free or 

for a more affordable rate.

)�\��������
����
��)����
����
��
As a public body, a community’s utility commission 

will have regular public meetings. These meetings 

must be orderly, well managed and productive. 

Technical presentations at these meetings should be 

well prepared and should be both technically complete 

and, especially if requiring budgetary appropriations, 

easily understood by the public. Business at public 

meetings should be completed in a professional manner, 

and unnecessary or repetitive discussion should be 

minimized. 

While public participation should be encouraged, 

these open meetings should be conducted and managed 

in a professional manner. Members of the public should 

be required to keep their remarks brief and to the point. 

At times, it may be necessary to place a time limit on 

�"$���	��������	��	�����	�"��������	����	���	���	�"$���	

input. It is important to manage the presentation so 

that public comments are relevant to the discussion and 

not repetitive. Leaders should be ready to refocus the 

discussion if individuals provide irrelevant testimony 

or repeat comments. 

Don’t be reluctant to go out and talk about what 

you do and the services provided to consumers in the 

community. Accept invitations to speak at community 

and civic meetings, and look for opportunities to be 

invited to present and discuss what you do. Prepare a 

PowerPoint presentation and/or handouts as aids in 

your appearance. Make it fun and interesting—it is your 

job and your plant and no one knows it better than you.

E����+��F���,

��
����
���
The bill stuffer has long been a favorite tool of many 

water and wastewater utility managers. Bill stuffer 

informational packets are available from a number of 

commercial suppliers and trade organizations. These 

are professionally prepared documents that cover a 

wide range of public education topics of interest to 

water and wastewater customers. 

X���	$���	��"�����	���	��������	��	������	�!��	���	$�	��	

growing importance to the community, such as source 

water protection, biosolids (sludge) management 

or wastewater recycling. Bill stuffers provide an 

As stamped on the manhole cover above, communication is at the heart 
of good management.
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opportunity to begin the educational process for the 

consumer and community. Most bill stuffers can be 

�"�����'��	 ��	 ����"��	 ��������	 �����������	 �$�"�	 �!�	

utility. The Water Environment Federation (WEF/www.

wef.org) has many of these pieces of literature available 

and are designed to be customizable. They are generally 

inexpensive and cover a wide variety of topics.

>���������
An annual, biannual or quarterly newsletter is an 

excellent way to communicate to customers the plans 

and accomplishments of a water or wastewater utility. 

Newsletters should be brief and to the point. They 

should include, whenever appropriate or possible, 

����"����	 ����!��	 ���"����	 ��$���	 ���	 �!�����	 �(����	

lengthy articles or pages full of text generally do not 

attract the attention of your customers. Also, as more 

people are moving into the digital age, you can create 

and send email newsletters using free web-based 

programs that are easy to use. 

However, an important consideration in deciding to 

publish a newsletter is consistency. Once a utility decides 

it is going to publish a newsletter, it must maintain that 

commitment. Consistency in length, font type and size, 

time of year sent, consistency in layout and design, and 

in voice, are all things to consider. Failure to follow 

�!��"�!	 ����	 �������	 ������	 ��	 �!�	 ���������������	 ��	

the operation. 

Z��
�G������
An open house, tour or 

other special event can 

be an excellent way to get 

the public and perhaps the 

media to see what goes on 

in water or wastewater 

systems. It can also be an 

event in which employees 

���	 �"$���	 ���������	 ���	

involve their families in 

their work. 

The event should be 

well organized, with 

�	 ��������	 ��!��"��	 ��	

events. Tours should be in 

small groups along a safe 

(and, if possible, odor-

free) route. If necessary, 

safety equipment such as 

hard hats and hearing protection should be provided.  

Wearing appropriate shoes should be communicated in 

��(����	 ���!	 ��	 ����������	 ��	 ����	 ���	 �!���	 ��������	

Speakers should be well prepared and ready to answer 

questions from their audience. Some communities 

����	 ��(���	 ��!��	 ������'�������	 ����"�����	 ������	

educational institutions and the like, to set-up 

informational tables at the event so attendees can learn 

more about water treatment and its importance to the 

environment and public health. Consider a barbecue, 

coffee and doughnuts, or other refreshments that could 

be provided for free, or provided by a local civic group 

for purchase to support its organization. Make it truly a 

community event. It is incredibly important to publicize 

the event to make sure it is successful and worth the 

time invested. Think about developing a publicity plan 

that includes ads in the local newspaper, community, 

�!"��!	���	��(��	������������	�������	��������	���	��!��	

efforts that may help spread the word to as many people 

as possible for as inexpensively as possible. Again, some 

���(���	 ����"�����	 �����	 ���	 !���	 ���!	 �!���	 �!�"�!	 �	

few ambitious and savvy community members can be 

equally as valuable.

)�\����+��"����,

��
����
���
Public service announcements are a good way to 

promote environmental and safety messages to the 

Plant tours can be very educational and enlightening to the public.
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public on behalf of utility operations. Local media 

�"�����	 ���	 ���(���	 ����	 �����������	 ��	 �!�	 ��������	

requirements for placing a public service announcement. 

However, public service announcements are being 

harder to place due to budgetary constraints often 

found in local broadcast media. Sometimes the local 

media outlets will help produce the commercial; if not, 

it can become an additional cost. Consider partnering 

with other operators in the area to create a public 

service announcement that will be broadcast to all of 

those communities —this will make more practical 

sense both to the media outlet (which often covers 

several counties) and to all the utilities/communities 

involved in the message.

��������*��D�,\���
Now that you have the tools to reach out and educate 

your community, what should you inform them? 

Obviously, you will want to frame the message in terms 

of local issues, current events and the needs of the 

treatment plant and its community. In other words, 

keep it real!

)�����
��E����)��������=�
������/����
��\����&�
As important as it is to educate your community 

��	 �!�	 �����������	 �����������	 ���	 ��������	 ��	 ���	

treatment plant, it is equally important to let the 

consumers know how they can help, why their behaviors 

and contributions make plant operators’ jobs easier, 

and why it is important to do - or not do - some rather 

simple things to support water quality efforts. Keep in 

mind that the actions or inactions of the community in 

regards to water quality issues can have deleterious 

effects on other things the community might value. 

In promoting consumer responsibility, answer these 

questions: What is your receiving water body? Could 

it be negatively affected, or improved by the actions 

of the surrounding community? Does your community 

(��"�	 �����	 �����	 $�����	 ���	 !"������	 ���!����	 $�������	

swimming and other recreation? How can community 

actions help the plant and others in efforts to advance 

community values?

G���
�G�������
��+����& 
It is often helpful to educate consumers about how 

their actions can protect the environment, their own 

health and safety and that of the community. More 

importantly, let them know that the wastewater 

���������	�����	�!��"�!	���	���������	���������	��������	

public health and the environment, as is mandated by 

the Clean Water Act. The cost of inaction or short-term 

cost-cutting is much more expensive for the community 

in the long term, and can cause immediate, long term 

and potentially dangerous situations both for the local 

community and those downstream.

You may also want to discuss, particularly if hosting 

a public event at the plant, all of the requirements and 

procedures necessary to ensure human health and 

safety at the plant. 

�������
��@
���&�=�
���"���
�
Water conservation is an important issue on two 

levels. First, as consumers conserve water, they conserve 

the capacity of the facilities that perform treatment. 

Excessive water use wastes the capacity of the systems 

producing the water and treating the resulting 

wastewater. Second, with increasing regularity, public 

demand for water exceeds locally available supplies, 

which can increase supply costs in the short and long-

term. Water conservation efforts are the best tool for 

stretching those supplies as far as possible to serve the 

present and future needs of communities. 

Experience and public opinion surveys indicate 

that most customers are interested in conserving 

water and appreciate the cost savings from reduced 

usage. However, they may not know how to conserve, 

despite the fact that water conservation techniques 

are convenient and easy to implement. Effective public 

education campaigns can substantially improve water 

conservation, contribute to system capacity and build 

appreciation for the important work of treatment plant 

�����	���	�����	����������	

Topics related to water conservation: 

�	 Leak Protection: know if you have one and how 

much water a leak can waste. 

�	 Lawn and Garden: how much water generally 

is used for landscaping; the type of landscaping 

�!��	"���	 ����	������	���	����	���������	����	��	

water.

�	 Car Washing: how to reduce water use with 

driveway car washing; how water can be saved 

in commercial car washing. 

�	 Household Use: changes in household water use 

habits that save on water usage. 

�	 Industrial and Commercial: pollution 

prevention to reduce water usage and in 

wastewater generation. 

�	 Water Metering: how water usage is affected 
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$�	 $������	 $����	 ��	 "����	 (��	 ����	 �����	 ���!	 ��	

restrictions on usage. 

+������������)�������
 

The actions of irresponsible individual consumers 

can have disastrous effects on groundwater and surface 

water supplies. These impacts on water supplies can 

also prevent recreational usage and natural habitats. 

Customers must be informed about how their actions, 

such as the use and disposal of chemicals, fertilizers, 

pharmaceuticals and household cleaning products, can 

affect water supplies. Educate the community on what 

!������	�!��	 ����(��"���	 ��"�!	 �!���	 �����	����	�!�	

drain. To protect water supplies from contamination, 

communities need watershed management plans 

(surface water supplies) and wellhead protection 

programs (groundwater supplies). 

Storm Sewers
While the operation of storm sewers may not be 

governed by the sewer authority, storm sewers are 

an important and often misunderstood part of a 

community’s infrastructure. Misuse of storm sewers 

���	����	��	�����������	�����	����"�����	

~���	������	��	���	#���	�!��	��������	������	����	

��	���������	������	�!��	���(���	�����������	���������	

to remove pollutants before discharge. Most storm 

������	 ����	 ��������	 ��	 ���"���	 �������	 ���!	 ������	 ��	

no treatment. Often these natural waters are drinking 

water supplies. 

Chemicals, trash, leaves and other debris discharged 

into storm sewers, or that run off into storm sewers from 

lawns or driveways, are not removed before they reach 

those natural waters. Many communities have started 

educational programs to help the public understand the 

importance of limiting polluting discharges into storm 

sewers. These programs have often included painted 

messages next to street drains to indicate that only 

rainwater should go down the drain. More information 

on stormwater management can be found in Chapter 6.

)������;�����������G��������������
Improper disposal of hazardous waste can cause 

contamination of surface water supplies, groundwater 

and soil. Hazardous waste can also adversely affect the 

biological treatment processes at wastewater plants 

���	 ���	 �����������	 ���������	 �!��	 ����	 ���	 ��������	

to receive these materials. Many communities have 

started household hazardous waste programs to inform 

the public of the proper disposal procedures for various 

waste products. 

�����	�!�	�����	����	��	�	!�"��!���	!�'����"�	�����	

program is to educate the public about the types of 

common materials that are hazardous. Many products 

used daily are considered hazardous when they become 

waste. For example, the used or leftover contents of 

household products, such as paints, cleaners, stains and 

varnishes, car batteries, motor oil and pesticides, are 

all household hazardous wastes. 

Brochures and bill stuffers can be used to address the 

issues relating to proper hazardous waste disposal. In 

addition, most state environmental protection agencies 

offer hazardous waste disposal programs that can help 

communities address this matter. 

=����
����
�� �
�� ��
���
�� K������&A��
)�\����	�����

Many people say perception is reality. What is the 

perception of your treatment plant to your users—is 

it clean, well-kept, with nice curb appeal? If not, the 

perception may soon become a reality as you struggle 

��	 $"���	 ���	 ��������	 ����"����	 ����������	 ��	 �!�	

level of service the plant delivers. It is 

essential for the public to know that 

the community’s facilities are well 

managed. Because the public is quick 

to realize when there are problems 

with local facilities, assumptions can 

be associated with poor management. 

Consequently, it is important that 

all aspects of wastewater service, 

including management, provide the 

highest quality service and render a 

professional impression that begins 

with reliable service. Learn more about the “Ten Steps” at the next Panel on Wastewater for Local Representatives. 
Contact NYWEA at (315) 422-7811.
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Absent an effort to bring the good work of community 

utility systems to the media’s attention, the media will 

probably not call until there is a problem. Positive 

events like Household Hazardous Waste Take Backs, 

Open Houses and other programs will garner positive 

media; but even if the utility receives media coverage 

for the positive aspects of its operations, the potential 

for negative media attention always exists. To make a 

good impression, leaders should be as open and honest 

as possible, being ready with and certain of the facts, 

and offering fact sheets or summaries to avoid any 

misstatements about events or accidents. 

Many publications and training courses are available 

to help staff deal with the media. It may be best to 

delegate responsibility for media contact to a single 

individual with good communication skills and to 

���"��	 �!��	 �!��	 ���	 �������	 ��	 �!�	 ���������	 ��	 �����	

interaction. This individual can then coordinate media 

��������	���!	���!�����	�����	��������	��	��������	���"���		
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It is important that the utility respond promptly 

to all correspondence from its customers. If an issue 

is likely to take some time to address, a reply should 

nevertheless be sent immediately, indicating when the 

�"������	���	�@����	�	��������	���������	)!�	��������	

should be thorough and attempt to fully address the 

issues raised in the original correspondence. Replies 

to correspondence may require a meeting to discuss 

����	 ������"��	 ���"���	 ���	 �	 �"�����	 ��	 �!�	 ���"���	

of that subsequent meeting should be sent to the 

correspondent. 

All correspondence should be professionally 

prepared and signed by an authority representing the 

������'������	�	����	��	���	��������	��������������	���	

replies should be maintained for future reference. 

������ @
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� )�\����
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As a leading source of water quality information, 

the Water Environment Federation (WEF) develops 

programs and materials to help its members 

communicate with their target audiences about key 

�����	 +"�����	 ���"���	 ��	 �	 ��������������	 ���!�����	 ���	

education organization for water quality professionals, 

its goal is to increase an understanding of the direct role 

water and wastewater services have in the protection 

of public health, the economy and the environment. 

Since 1928, WEF has worked to provide its members, 

�"$���	���������	���	�!�	�������	�"$���	���!	�!�	���������	

tools to engage in or learn ways to improve quality 

of life through water resources management, water 

protection, and water and wastewater treatment. 

For the general public, WEF offers a full brochure 

series, videos, posters and CD-ROMs on a wide 

range of water quality topics including wastewater 

treatment processes, careers, point and non-point 

source pollution, watershed management, water and 

wastewater infrastructure, fats, oils and greases, and 

water and biosolids recycling. Developed by water 

quality professionals, the materials can be used as 

informational mailers, bill inserts, and handouts for 

community meetings, exhibits, plant tours and school 

programs. 

For educators, WEF offers, “The Water Sourcebook,” 

a supplemental K-12 school curriculum on water 

quality. The popular hands-on series is designed to 

be an easy way for teachers, non-formal educators 

and water quality professionals to teach elementary 

and secondary grades about today’s most important 

water quality issues which include wastewater and 

drinking water treatment, ground and surface water 

and wetlands. 

To supplement this effort, WEF also offers a full-day, 

hands-on training workshop for high school science 

teachers at WEFTEC
 
®, the Federation’s annual technical 

exhibition and conference. Featuring Sewer Science, 

a mobile wastewater treatment plant equipped with 

specially designed tanks, real-life laboratory analytical 

equipment and workbook, the award-winning 

simulation guides teachers through the wastewater 

treatment process. The miniature laboratory and 

supplemental materials, through a unique partnership 

of corporations, municipalities, consultants, community 

organizations and area high schools, are then provided 

exclusively to high schools in the conference host city 

Open house at Cooperstown celebrating their new UV system.
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for a full academic year. 

For students, WEF organizes the Stockholm Junior 

Water Prize (SJWP), the most prestigious international 

youth award for a high school water science research 

project. Organized in the United States by WEF and 

its member associations, its purpose is to increase 

students’ interest in water-related issues and research, 

and to sensitize them as future leaders to global water 

challenges. 

]������������	 �!�	 ����"������	 ����	 ��	 �!�	 �������	

�"$����	 �"$���	 ���������	 ���	 �!�	 �����	 ��	 �!�	 ���������	

of public opinion and policy, WEF also works to inform 

those audiences about water quality through educational 

tours, congressional testimony, newsletters, news 

releases, press events, formal comments on regulatory 

and legislative matters, and grassroots public education 

programs. 

The Water Environment Federation has also 

developed a new campaign titled WATER’S WORTH 

IT, that aims to raise awareness about the value and 

importance of water, water-related issues, and the 

water profession. The campaign helps to answer the 

question about how our actions, attitudes, and the 

things we most value are so closely connected with 

water. The program is designed to inform a range of 

audiences, including the general public, media, opinion 

��������	�����������#����	���	�������	����������

The goals of the campaign are to:

�	 Demystify water and wastewater treatment by 

showing the direct connections between what 

water sector professionals do and what the public 

values — create jobs, protect health, protect the 

environment, and provide clean water. 

�	 Expand and deepen the awareness of the value of 

water. 

�	 Explain that water is a precious and limited 

resource that needs to be recycled and reused. 

�	 ��(���	�!�	�������	��	�����	������	�������������	$�	

building respect and appreciation for the services 

they provide. 

�	 Create a foundation of public awareness to support 

needed infrastructure investments. 

�	 Support cutting-edge practices to deliver, recover, 

and reuse water resources. 

How Does It Work?
Everyone who uses water is encouraged to join this 

coordinated effort to raise awareness about the value 

and importance of water. By joining our voices behind 

this campaign, each of us can contribute to a positive 

change.

For members of the water sector, the campaign will:

�	 Provide you with communication tools you will 

need to succeed, 

�	 Help you to build alliances at the state, regional, 

and community level, and 

�	 ����	 ��"	 ����������	 �	 ���@�$��	 �"�����!	 ���	

education effort that is easily tailored to what’s 

happening in your state, region, community or 

agency. 

For the general public, the campaign will:

�	 Provide you with the information you need to be 

an educated and responsible consumer, 

�	 Help you to create a personal connection with 

water 

�	 Show you how your life is inextricably linked to 

this vital resource, and 

�	 Help you to understand how important the water 

profession is and the essential services that it 

provides to your quality of life. 

We encourage you to learn more about this program 

and how you can help be a voice for water. 

This Chapter was prepared by Khris Dodson, Communications 
and Program Manager at the Environmental Finance Center at 
Syracuse University.

Public Education means being enthusiastic. Here, Ronnie the Raindrop 
educates attendees about stormwater at Onondaga County’s Metro 
Wastewater Treatment Plant Annual Open House.



Chapter 6

Stormwater Management 
and MS4s
Stormwater picks up pollutants as it fl ows over 
roadways, sidewalks, parking lots, construction sites, 
lawns, buildings, etc. These pollutants fl ow untreated 
through gutters, storm drains and drainage ways 
into surface waters. It is estimated that more than 
one-half of the pollution in the nation’s waterways 
comes from stormwater runoff.
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S
tormwater is water from rain or melting snow 

that doesn’t soak into the ground.  Stormwater 

$�����	 ��	 �����	 �����	 ���	 �����	 ��������	 ����	

�"�	 ��(����	 ��#��	 ���	 ��������	 �����	 �!�	 ����	 ��	 ���#�	
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�(��	 ���������	 �������#��	

���#���	 �����	 ������"�����	

sites, lawns, buildings, etc. 

)!���	 ����"�����	 $�����	

����	 ��	 �!�	 ����������	

�"����	�!��	�����	"��������	

through gutters, storm 

drains, canals and drainage 

����	 ����	 �����	 �"�����	

waters. It is estimated that more than one-half of 

�!�	 ����"����	 ��	 �!�	 ������%�	 ���������	 �����	 ����	

stormwater runoff. 

��&�	�A��>�������&������
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stormwater (rainwater or snowmelt) enter and 
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construction activities, litter and trash, and careless 

�����������	 ��	 �����������	 !��$������	 ���	 �������'���	

threaten the health of 

�����(���	 ����������	

������	 ������������	 "��	

and can cause death to 

���!	 ���	 ��!��	 �+"����	

life.  Bacteria from 

animal waste and illicit 

�����������	 ��	 ��������	
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lakes unsafe for wading, 

��������	 ���	 ���!����	

Stormwater runoff can also lead to streambank erosion, 
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nutrients, silt/sediment, 

���!������	 ���>�������	

metals, debris and litter. 

)!�	 ���������	 �"�����	

outlines some of the 

����������	 ����"�����	

warranting awareness.

Phosphorus: Phos�!��

rus and other nutrients 

�������	 ����	 ���	 ���

gae growth in lakes and 

��������	 @�����(�	 ����	
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and blocks sunlight. 
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to the bottom and de-
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Better stormwater management, and appropriately sized infrastructure, can help mitigate some flood damage.
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detergents.

+���� �
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��� Stormwater runoff that contains 
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channels.  In addition to blocking sunlight needed for 
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chemicals to bodies of water. 
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surface waters either dissolved in runoff or attached to 
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microorganisms, along with the degradation of habitats 
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can originate from residential areas, businesses and 
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and other forms of water recreation.  Pathogens or 

biological contaminants come from litter, organic 

matter and animal waste. 
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organic materials (including human and animal 
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and food waste) can enter surface waters either 
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lower resistance to disease. Street surfaces and other 
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The Phase II Stormwater Program is a federal 
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of the Clean Water Act in 1972.  Under the Clean Water 
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Keeping stormwater out of the system using green infrastructure is part 
of the solution.
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surface water bodies.
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were required to obtain coverage under the Phase I 
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roads with drainage 
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streets, catch basins, 

curbs, gutters, ditches, 

man-made channels or 

storm drains) designed 

or used for collecting or 

���(�����	 ����������		

and which is not a 

combined sewer.  The 
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rainwater and snowmelt, whereas combined sewer 
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The Statewide General Construction Permit required 
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Investing in stormwater infrastructure protects the number one customer—the receiving stream.
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acre threshold is cumulative.  In other words, the one 

acre threshold is the total disturbed area over the life 
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area is one acre or more.  The following are illustrative 

�@������}	 	 ���	�����	��	�	����	�����(�����	��	"������	

���/���	 ���"�����	 ���!��	 ����	 �!��	 �	 +"�����	 ����	 ��	

���!	��!���	���	�������������	!����	��	����	�����������	

����	 �!�	 ����	 �"$��(����	 ����	 �����	 �	 ������	 ����	

���������	��	����������	��(��������	$�	���	���������	

������	���!��	�!�	����	���"������	��	������	���#�

+��������� )������� Z\����"��� �
��
��
�����=�
�������������

)!�	�$/����(��	��	�!�	^!���	**	~X�	�������	^�����	���	

��	�������}

�	 :��"��	 �!�	 ����!����	 ��	 ����"�����	 ��	 �!�	

��@��"�	�@����	��������$��

�	 ^������	�����	+"�����

�	 X������	 �!�	 �����������	 �����	 +"�����	

requirements of the Clean Water Act
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maintaining local water resources. As a required 
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MCM 1 in that MCM 1 focuses on fostering awareness 
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Aging infrastructure often exceeds capacity when handling increasing 
volumes of stormwater.
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stormwater outfalls and their associated drainage areas 
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Tioga County Soil and Water Conservation District Wetland Restoration 
mitigates flooding from storm events. Photo credit: Melissa Yearick, 
Tioga County SWCD.
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Yonkers Sawmill River Daylighting project; Photo courtesy of NYS EFC.
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It can be challenging to determine the effectiveness 
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Onondaga County’s nationally-recognized Save the Rain program invov-
les multiple levels of government and the non-profit and private sectors.
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term, sustainable funding source.  
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related to stormwater runoff control and illicit 

Stormwater picks up litter, debris and chemicals which often end up in our 
waterbodies.
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discharge detection and elimination.  Model laws for 

Stormwater Management and Erosion and Sediment 

Control, as well as for Illicit Discharge Detection, can 
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Grassed ditches and culverts slow and help infiltrate water.
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Appropriate de-icing application and road maintenance practices are a 
core component to municipal good housekeeping practices.
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����������	���������	������������	$�����	���	�����!���	

����������	 ��������	 �������	 $�����������	 �������	 ���	

�����������	 ����������	 	 *���������	 ��	 �!���	 ���������	

��	 ��	 ���"��	 $����	 ���	 �����	 ��/��	 �����	 �(����	 ��	

���������	���������	$�	���!��	�!�	���!���	����������	

��	 �!�	 ����	 ����������	 ��������	 �"����	 �!��!	

����	 �����������	 �����	 ���	 �����������	 	 ���!�"�!	

�����������	��+"��������	(���	������	�����	���������	

�����	 ��	 ����������	 ����������	 ����������	 ������	

maintenance issues include the removal of accumulated 

��������	 ���	 ��$����	 �������$���!����	 ��	 �����������	

(����������	 ���	 ���"��"���	 ��������	 	 �������@	 �	 ��	 �!�	


�X	X���������	~���������	������	~��"���	�(����$��	

��	 �!�	 
�X��	 ����������	 ��$�����	 ��������	 �"��	

�������	 ��	 ���������	 ���	 �����������	 ��+"��������	

���	 �"������	 �����	 ��	 ���#	 ���	 �"����	 ������������		

*���������	 ���	 �����������	 ��	 �����������"�����	

����������	 ����������	 ���������	 ��	 ��+"����	 ���	 �!�	

������	�"�����������	���	 /"��	 �!�	�������	�!��	 ��	���!��	

�!�	����������	"�$���'��	�����

)��

�
��E�������
��+�)))�
 ��(��������	 ���/����	 �!��	 ����"�$	 ���	 ��	 ����	

�����	 ��	 ����	 ���	 �"$/���	 ��	 ��(�����	 "����	 �!�	 ^!���	

II Stormwater construction regulations, and require 

��(��������	��	�	X���������	^���"����	^��(������	^���	

[X�^^^\	$�	�!�	��(�������		)!�	��(���	���	����������	

��	X�^^^�	 ��	 �!�	��������$�����	��	 �!�	^�������	`����	

��	 ���"�����	 ~X���	 [X��	 ����������	 ��	 X�^^^�	 ��	 ��@�	

section.) 

^��(��"����	 ���"�����	 ~X��	 ����	 !��	 ��	 ��(���	

X�^^^�	���	���/����	��#���	�����	���!��	�!�	����������	

"�$���'��	�����		���!	�!�	"�����	��	�!�	~X�	������	��	

�^���������	��	�����	�����	�!�	��+"�������	���	X�^^^	

��(���	 ���	 �@������	 ��	 �!�	 $�"�������	 ��	 �!�	 ������	

�"�����������	����������	��	�!�	�@����	��	�!�	"�$���'��	

�����		|��	���#	���������	��	�"������������	����������	

��	���"�����	~X���	�!�	��(������	��	��+"����	��	�$����	

�	 ������	 X�^^^	 ����������	 |���	 ����	 �!�	 ^�������	

`����	��	�!�	�"����������	��	�!��!	�!�	���/���	��	�������	

�����	��	�$�������	������	��(�����	"����	�!�	X��������	

Construction General Permit.  Disturbance refers to 

���"��	 ����	 ����"�$����	 [�����	 �@��(������	 ��������	 ���	

����(��	 ��	 ������	 (���������	 �	 ���	 ������	 �"�����\�		

)!�	 ���������	 �����	 ��	 ���/����	 ���	 �@����	 ����	 �!�	

��+"�������	��	�$����	������	��(�����}		

�	 �����"��"���	 ����(���	 ���	 ���(��"��"���	 ����(����	

�@����	�������	�����	���	���	!�"�	�����

�	 :�"����	 �"�������	 �����������	 ����(�����	 �!��	

����"�$	����	�!��	��(�	�����	���	���	���������	��	

��������	 �!�	 ��������	 ����	 ���	 ������	 !����"���	

��������	��	��������	�"�����	��	�	���������	����"����	

��������	���	���!���������		

�	 :������	��	���	����������	����������	��������	

��	��������	������	���������	$�	�!�	X���������	

~���������	�������

�	 ��������	���(��

�	 *�����������	��	������	�����	�����!����	���	��������	

�����	���	��!��	#����	��	�����	��	�����

�	 ��������	 ����(���	 �����������	 ���������	 ��	

�������	�����	��������	��	���"���	����"����

�	 Activities of an individual engaging in home 
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���������	 $�	 �������	 ��������	 (�����$���	 ���	

��!��	������	���������	���	"��	$�	�!��	������	���	

!��	��	!��	������

�	 �����������	 ���	 !�����"��"���	 ����(�����	 ��	

����������	���!	��	�@������	���"��"��

���	 ���"�����	 ~X�	 ^�������	 `�����	 ���	 ��+"����	 ��	

review SWPPPs under their stormwater runoff control 

�����	 �����	 �!��!	 ���	 �������	 ��	 ����������	 ���!	 �!�	

~X�	 �������	 ^������	 )!�	 X�^^^�	 �"��	 $�	 ��(������	

��	 ����������	 ���!	 �!�	 ��+"��������	 ��	 �!�	 �������	

������"�����	 ^�����	 [�(����$��	 ������	 ��	 !���}>>����

���������(>�!������>������!���\�

+�)))�;��
����
A Stormwater Pollution Prevention Plan, or SWPPP, is 

a document or set of documents that ensures that runoff 

����	�	������"���	������"�����	����	����	���	��(������	

������	 �����(���	 �����	 ����"����	 �"����	 ��	 ���������	

��(���������		)!�	X�^^^	������$��	�!�	���/���	�����	�!�	

�����	��	�!�	���/����	���	�!�	$���	����������	���������	

��	$�	��������	��	�������	�����	����"�����	)!�	X�^^^	

��	����	"�	��	�	������	��	����������	�!��	���#	�����!��	

��	���������!	�!���	�$/����(��}		

�	 
�����	��	*�����	���	��(�����	"����	������"�����	

General Permit

�	 The Construction General Permit (SPDES GP-0-

10-001)

�	 Erosion and Sediment Control Plan and 

�"��������	������

�	 �����	 �"�����	 �������	 ^���	 ���	 �"��������	

calculations and design

�	 �����	 �"������	 �������	 ^���	 ���	 �"��������	

calculations and design

�	 ������"�����	 ��+"�������	 ����������	 ���	

�����������	����

�	 ������"�����	 ���������	 ����	 �����	 �������	 ���	

���������������	 �!�����	 $���	 ����������	

���������

�	 Construction Site Waste Management Plan

�	 ��������������	 $�	 ����	 �����>��(������	 ���	 ���	

�����������	����������	���#

�	 X���	����������	�������

�	 Formal maintenance agreement or dedication of 

���������	����������	����������	����������	

)!�	 ��+"��������	 �"�����'��	 ���	 �������	 �"�	 ��	

greater detail in the Stormwater Management and 

Erosion and Sediment Control Model Local Law, 

�(����$��	��	�!�	�"���	���	�����	���������	��	�!�	
�X��	

��$����	 ��}	 !���}>>�������������(>�!������>�����

html.

There are two general categories of SWPPPs, and it 

��	���������	��	#���	�!��!	��	��+"����	���	�!�	���/���	

that is being reviewed.

E�����+�)))
)!��	��������	������	��	��	������	���	X�������	�������	

^����	 ��(������	 ��	 ����������	 ���!	 �!�	 
��	 ���#	

X��������	���	X�������������	���	������	���	X�������	

Control, and a Construction Site Waste Management 

^����	 	 )!�	 `����	 X�^^^	 ��	 �������$��	 ����	 ���	 �	

�������	 �"�$��	 ��	 ���/�����	 )!�	 ���������	 ��	 �	 ����	 ��	

������	�����	��	���/����	�!��	���	�@������	����	�!�	

��+"�������	��	�������	�	�"��	X�^^ �̂		)!���	���/����	���	

����	�@������	��	�!��	���	�������	�"�����	��	������!���	

������	��	�������@	�	��	�!�	X^�X	�������	������"�����	

^�����	[�^���������\�	���	��	���	����!����	��������	��	

��	 ��������	 �����	 $���	 ������	 ��	 �������@	 	 ��	 �^���

10-001.  A full list can be found in SPDES GP-0-10-001, 

�(����$��	��	�!�	
�X��	����������	��$�����		

�	 ������	 "������	 ���/����	 �!��	 ��	 ���	 ������	

�����(��"�	�"�����

�	 Agricultural BMPs and buildings disturbing less 

than 5 acres

�	 ��!�����	 ������	 ���!	 ��	 ����������	 �����(��"�	

surface

�	 X����	 ����#������	 ��	 ����������	 ���/����	 �!���	

site will be revegetated 

�	 `������	��	���#���	������	

�	 �(����������	 ��!��������	 ��	 �����	

���$���'�����	���/����

�	 Sidewalks not associated with other 

�����(������

�	 X������������	�����������	���/����	$������	�	���	

�	�����	�!��	���"��	��	����	�!��	��	�������	��	�!�	

����	��	�����(��"�	����	��	�!�	���	��	������"�����

Full SWPPP
)!��	��������	�������(��������	[��������\	����������	

��	 ������(��������	 [�@������\	 �����������	 ���"���	 �!�	

���"��	 ��	 ���"�����	 �"����	 ����	 �!�	 ��������	 ���/���	

��	 �!�	 ��@��"�	 �@����	 ��������$���	 ���	 ������������	

$���	 ����������	 ���������	 ��	 ��������	 ���	 !���������	

�!�����	 ���	 ��������	 ��	 �����(��"�	 �"������	 [�����	

��(��	 �����	 ��	 ��������\�	 	 �	 �"��	 X�^^^	 ��������	 �!�	

���������	����}

�	 Erosion and Sediment Control Plan using 
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��������	���������	����	�!�	
��	���#	X��������	

���	 X�������������	 ���	 ������	 ���	 X�������	

Control

�	 *������������	 ��	 :"����	 :��"�����	 "����	 �!�	

��������	 �������	 ��	 �!�	 ����	 
�X	 X���������	

Management Design Manual

�	 )��������	 ��	 �!�	 �����	 �"�����	 ���"��	 "����	

�����	��������"��"��	���������	���	��������	
�X	

��	 ���������	 ���!	 �"����	 ���"�����	 ��������	

����	����	
�X	X���������	~���������	������	

Manual

�	 �������	 ��	 �!�	 �!�����	 ^���������	 ���"��	

[�@������	 ���������	 ��	 �!�	 ���������	 ���!�"�	

storm)

�	 �(��$��#	|����	^���������	[��	�@��������	��	�!�	

������(��������	���#	����!����	����	�	��������	

���!�"�	�����\

�	 @�����	|����	^���������	[��	�@��������	��	�!�	

������(��������	 ���#	 ����!����	 ����	 �	 ����

�����	���!�"�	�����\

�	 Construction Site Waste Management Plan 

(ensuring that debris, waste and chemicals 

stored at the site do not cause or contribute to 

����������	����"����\

+�)))�/�"����
��,������
���)���������
)!�	 ^�������	 `����	 ���$���	 ���	 ��������$��	 ���	

conducting a full administrative review of each SWPPP 

��	 ���"��	 �!��	 ���	 ��	 �!�	 ��+"����	 ����������	 ���	

��������	���	��	�������	���	����������������	����������	

��	 �!�	 X�^^^	 [����"����	 ������(�����	 ��	 ���"���	

����"�����	����	 ����"�	���	������'�����	��	 �����(��"�	

�"�����	��	���"��	�"�����	���	��!��	��������	���������	

��	 �!�	 
�X	 X���������	 ~���������	 ������	 ~��"��\�		

The Planning Board is also required to determine 

�!��!��	 �!�	 ��������	 ���/���	 ����	 ������	 ���!	 �!�	

requirements of the Construction General Permit.  The 

^�������	 `����	 ���	 ����	 ��	 ��(���	 ��	 �	 ^�����������	

�������	[^\	��	��(���	���	���������	����������	��	

technical design information. The SWPPPs containing 

�����������"�����	 ����������	 ����������	 ���������	

�"��	$�	��(�����	$�	�	^	��	�	�������	����(��"��	"����	

�!�	�"���(�����	��	�	^�	)!�	�����	��������	��	������	��	

��/���	 �!�	X�^^^	 ��	 �!�	��������$�����	��	 �!�	^�������	

Board.

*�	 ��	 ���������	 ��	 $���	 ��	 ����	 �!��	 
�X��	 ����	

���	 ��(���	 X�^^^�	 ���	 ���/����	 ������	 ���"�����	 ~X�	

�����	"�����	��!��	�������	����	
�X��	[�	|���!�����	

��������	^������	���	�@�����\	���	�������		��	�"�!�	�!�	

X�^^^	��(���	���������	��	�!�	�����	��(��	���	$�	�!�	

����	 ��(���	 �	 ���/���	 "���������	 *�	 �����	 ��	 �������	

�"$���	 ��������"��"���	 ���(���	 ���������	 ���	 ���"���	

����"����	�!��	���	��	���������	(��"�	��	�!�	����"�����	

�!�	 �"����������	 �"��	 ���"��	 �!�	 �"�����������	 ��	 ���	

����������	����������	�������	�!��	���	������"�����		

*�	 ��	 �!�	 ^�������	 `����%�	 �"��	 ��	 �"�����	 �!��	 �����	 *�	

doing so, the Planning Board is encouraged to seek 

���!�����	 ����������	 �!���	 ���������	 ��	 ���"��	 �!��	

the requirements are met in accordance with the 

���"��������	)!��	���	��+"���	�!�	 ��(��(�����	��	�	^	

��	��!��	�������������	+"�������	����(��"���

Local law enables the Planning Board to require 

�!�	 ���������	 [��(������\	 ��	 ���(���	 �	 �����������	

bond, cash escrow, or irrevocable letter of credit 

����	 �	 ���������	 ������"����	 �"����������	 ������������	

����������	��	�!�	���/���	���	������	�!�	�"����������	

��	$�����������		)!�	���"��	��	�!�	�"����	��	����������	

$�	 �!�	 �"�����������	 	 )!�	 �"����	 ��	 ��������	 $��#	

��	 �!�	 ��(������	 "���	 ������������	 ������"�����	 ��	

���	 ����������	 ����������	 ���������	 ���	 ������	

���$���'�����	��	�!�	�����	��	�!��!	����	�!�	����������	

����������	���	������	��	�!�	�"�����������		

��	���������(�	�����������	��	�����$��	��	�!��!	�!�	

����������	 ����������	 ���	 ����������	 ��	 ������"���	 $�	

�!�	 ��(������	 ��	 �����������	 �!��	 ����	 ��	 �������	

�!���	 *�	 �!��	 �����	 �!�	 �"����������	 ���	 ��+"���	 �!�	

��(������	 ��	 ���(���	 ��	 ����(���$��	 ������	 ��	 ������	

����	��	�����(��	���������	������"����	���"����	������	

���������	 ���	 �����������	 ��	 �������	 ���	 ��������	
A minimum number of controls is necessary during construction.
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�������	 ���	 ����������	 ����������	 ����������	 $��!	

�"����	 ���	 �����	 ������"������	 	 )!�	 �"����������	 ���	

����	"���	�!��	����"��	��	�!�	���������	���	���	��������	

��������	 ��	 �����������	 ��	 ��(��	 ������������	

����������	���	�����������	�����	���"�����		

)!�	 
�X��	 �"������	 �!��	 ����"���	 ��������	 �!�	

���(������	 !���	 ����"����	 ��	 �������	 ������"����	

$�	 �������	 ����	 �!�	 �"����������%�	 X���������	

Management and Erosion and Sediment Control Local 

����	|��	��	�@������	�����	��	X������	�	��	�!�	
�X��	

Model Stormwater Management and Erosion and 

X�������	�������	�����	���	[�(����$��	��	�!�	
�X��	

��$����	 ��}	 !���}>>�������������(>�!������>�����

html).

E�����+����;����
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�	
�������������)�������
���!	 �!�	 ��������	 ��	 �^���������	 ����	 �!�	
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�	 Preservation of natural features, sensitive 

resource areas, and vegetation, resulting in less 

clearing 
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�	 Reduction of disturbed area through clustering, 

reducing required lot line setbacks
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drainage to grassed or vegetated areas
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Green Infrastructure to address the remaining Water 
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�	 :���	�������

�	 X���������	��������

�	 :���	$������>��������

�	 ���������	������

Porous pavers, and bioswales adjacent to the municipal build-
ing in the Village of Greenwood Lake provide a visible demon-
stration project. Project funded by the Green Innovation Grant 
Program. Photo credits: NYS EFC.
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�	 Stormwater Pollution Prevention Plan (SWPPP) 
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�	 X�����	 
�����	 ��	 *�����	 [
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����������	|���	

�	 �	����	��	�!�	������"�����	�������	̂ �����	[X^�X	

GP-0-10-001)

Many municipalities offer free or low-cost rain barrels to residents as a 
public education tool but also to capture stormwater.
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training requirements
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at each of the following stages, at which time the Code 
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�	 Start of construction

�	 Installation of sediment and erosion control 

measures

�	 ����������	��	����	��������

�	 ����������	��	��"�!	�������

�	 ����������	��	�����	�������
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guidelines. The 
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involvement of frequent 

violators, the amount 
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to sensitive water 

resources and similar 

concerns.

The Building Code 
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grants the Code 
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the site.  It is suggested 

that the Stormwater 

Management and Erosion and Sediment Control Local 
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or cease the violation. However, enforcement action 
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(���������	 ����	 ���#	 ������	 ���	 �����	 $����	 ��	 �!�	
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in writing, the nature of the violation.  Further work, 
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Lindenhurst Library Porous Paver Parking Lot. Photo credits: RDA/RSLA Landscape Architects.
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resolution of the violation.  
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�����������	 $"�	 �!�	 ����	 ����������	 �������	 ���	 $�	

��������$��	���	���"���	����������	��	�!�	����������

�!���	 ����	 X�^^^�	 ���	 ��(�����	 $�	 �!�	 ^�������	

`�����	 �!�	 ����	 ����������	 �������	 ��	 ��������	 ��	

^�������	 ���	 ��(��������	 �"��	 ��(���	 X�^^^�	

���	 ���/����	 �!��	 ���	 ���	 �"$/���	 ��	 ^�������	 `����	

�"�!�����	[�����	X"$��(�����	:�(���	��	X���	̂ ���	:�(���\�		

)!���	 ���������	 ����"��	 ���/����	 �"�!	 ��	 ����(��"��	

�������������	 !�����	 �����"��"���	 ���/�����	 ������	

�������	���/����	��	"��������	��	�!�	�$�����	��	���	��!��	

����������	�����(�������	��	�������	���/�����

����	 ����������	 ��������	 ���	 ��+"����	 ��	 �$����	

��������	 �!��"�!	 �	 �������	 ���������	 ��	 �����(��	

$�	 
�X��	 ��	 ���"��	 �!��	 �!��	 "���������	 
�X��%�	

erosion and sediment control requirements as well as 

���	�����	��+"��������	�!��	���	$�	����	���������	�!��	

�!���	��������	$�	
�X���		*�	
��	���#	X�����	X���	���	

Water Conservation Districts (SWCD) are designated 

��	$����	�$��	 ��	���(���	�������	���	��������	�������	

��������	 ��	 $�!���	 ��	 
�X���	 	 �!��#	 ���!	 �!�	 �����	

X���	 ������	 ���	 ��	 "�������	 ��������	 ��!��"���	 ��	

(����	 �!�	 
�X��	 ��$����	 ��}	 !���}>>�������������(>

�!������>�����!���	���	�	��������	��	��������	�(�����

	������� ;��������� ;������
� �
�� @����
���
�� Under 

�!�	 ���"�����	 ~X�%�	 *������	 ����!����	 ���������	 ���	

Elimination (IDDE) Local Law, the Code Enforcement 

�������	 ��	 ���������	 ��������$��	 ���	 ���"���	 �������	 ��	

(��������	 ���	 �������	 ����!������	 ���!���	 ����������>

�^�	������	�����	����	�	��/��	����	��	�"�����	����������	

��	�	�"������	��	�!���	����������	��������$��������	*������	

����!�����	 ���	 $�	 ����������	 �"����	 ���	 ����!��	

�"�����	 �����������	 �����(����	 �"����	 ����������	

��(������������	 ��	 ��"��	 $�	 ��!��	 ������	 )!�	 ����	

����������	 �������	 ���	 ����	 ��	 ������	 �!�	 ���!���	

����������	��	�������	�������	����!�����	��	��	��	��������	

This green roof on the Syracuse Center of Excellence retains stormwater, 
effectively increasing system capacity.
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��������	��	�	��������	�����	�����	�������

X�(����	 �����	 ��	 ��������������	 ����!�����	 ���	

����������	 ��@�����	 ����	 �!�	 ���"�������	 ��	 ����	 ��	

�!��	���	���	�"$��������	������$"����	��	����"�����	��	�	

��������	 �����	 �����	 �������	 	 )!���	 ����"��	 �����	 ��	

����!�����	�!��	���	���������	��������	�"�!	��}

�	 �����	����	��"�!���

�	 ���������	����������

�	 ��(�����	������	�����

�	 Rising ground waters

�	 Uncontaminated groundwater or groundwater 

������������	

�	 ����!�����	����	����$��	�����	��"����

�	 Foundation drains

�	 Air conditioning condensate

�	 Irrigation water

�	 X������

�	 �����	 ����	 �����	 �����	 ���	 $�������	 �"��	

�"���

�	 Footing drains

�	 ����>���������	 ��������	 ��	 ���	 ����������	 ���	

�������'���	!�(�	$���	�������	��	����������	���!	

manufacturer’s label

�	 Water from individual residential car washing

�	 |����	����	��������	!�$�����	���	��������

�	 ���!���������	��������	����	����!�����

�	 Residual street wash water

�	 ����!�����>�����	����	�������!����	����(�����

�	 Dechlorinated water reservoir discharges 

�	 ���	X^�X	���������	����!�����

*�	 ��	 �!�	 ����	 ����������	 �������%�	 ��������$�����	

��	 ��������	 �	 ����	 ��	 �!��!	 �����	 ��	 ��������������	

����!�����	 ���	 ���������	 ��	 �����	 �!�	 ~X�	 $���"��	

�!��	 ���	 ����������	 ���	 ��	 $�	 �����������	 ��"����	 ��	

����"�����	��	��������

)!�	 
�X��	 !��	 �����������	 �!��	 �!�	 *��	 �����	

���	�������	�	���!�����	��	��+"���	�!��	���	��������	

owners must allow the Stormwater Management 

�������	 [X�~^	 �����������\	 ������	 ��	 �!�	 ��������	

���!��	�	�������$��	���������	���������	��+"���	��	���	

�!�	 �"������	 ��	 �"�	 ������������	 ���	 �"��!��	 ������	

�"��"��	��	�	�����!	�������	��	�!�	�(���	�!��	�"�!	������	

��	�������	)!��	�@�����	��	�����	�!�	X�~^	�����������	

��	 ���	 "�	 ��������	 ��	 ����������	 �+"�������	 �������	

���	�����	��	��!��	����(�����	��	���������	��	��(��������	

�	���������	�������	����!�����

)!�	 ������"����	 ���	 (��"�����	 ����������	 �������	

��	���"	��	�	��(��	��������	�"$���	���(����	�"������	��	�!�	

���	 ���	 ����������	 (���������	 	 )!���	 ���	 ����"��	 �����	

�����	 �����������	 ������	 �����"���	 ��	 ��!��	 ��"������	

��	 �������������	 ����(�����	 �!��	 ���	 ������$"��	 ��	 �!�	

����������	 �������	 ��	 �!�	 �"�����������	 	 )!�	 �����	

��������	 ��	 ������	 ��	 �����	 ���	 ����������	 �!�	 �������	

discharge or connection, rather than to focus on 

�"���!���	�!�	(��������

:��"�����	 ~X��	 �"��	 ��������	 �	 ���	 ��	 ���	

stormwater outfalls and their associated drainage 

areas to those outfalls (i.e., sewersheds).  The Code 

����������	 �������	 ���	 $�	 ��(��(��	 ��	 �!��	 ��������	

���	 �!�"��	 ����������	 ���!	 �!�	 ���!���	 ����������	

��	��!��	�������	���	"������	������������

,

���� /�����D����
�� �
�� /�����
�� The Code 

����������	 �������	 �"��	 ��������	 �������	 ��	 ���	 ����	

�����������	 ���	 ���"��	 ���������	 �"�������	 	 :������	

���	����	����������	����������	�������	��	��������	���	

eliminate illicit discharges.   

This Chapter was prepared by the Central New York Regional 
Planning and Development Board.
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Collection Systems
Buried and linear assets—so often forgotten—
can be high-maintenance and high-cost if not 
managed properly. 
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M
unicipal sanitary sewer collection and 

conveyance systems are an extensive, 

valuable and complex part of municipal 

infrastructure.  Collection systems consist of pipelines, 

conduits, pumping stations, force mains and other 

components to collect wastewater and convey it to 

facilities that provide treatment prior to discharge to 

the environment.

The proper design, and operation and maintenance 

of these wastewater system components are critical 

factors given their relationship with potable water in 

the general level of good health enjoyed by us all.  Most 

members of the general public take for granted a well 

operated wastewater collection system and are not 

fully aware of its design and technical workings.  The 

taxpaying public expects these systems to function 

effectively and at a 

reasonable cost.

The condition of many 

collection systems is 

poor and many systems 

have received minimal 

maintenance for a 

number of years as a 

���"��	 ��	 �!�	 ���������	

burdens of repair and 

upgrade in light of 

increasing regulations 

and decreasing public 

subsidies.  Money is 

typically spent on above 

ground utilities that are 

more noticeable, and 

sewers are often the 

deepest infrastructure 

in the municipal right of way.  When pipe or manhole 

replacement is required by a trenched excavation, 

the work often disturbs other utilities and roadway 

structures, and requires maintenance and protection 

��	��������	|��	�"�!	��������	�!�	�����	����������	������	

can be one of the most expensive assets owned by a 

municipality. Wastewater systems usually suffer from 

a history of inadequate investment in maintenance and 

repair, often due in large part to the “out-of-sight/out-

of-mind” nature of the buried asset. New York State 

contains 1,060 sewage collection systems, totaling 

22,000 miles of sewers. More than 30 percent of these 

sewers are older than 60 years and beyond the expected 

useful life span. In 2008, the estimated monetary needs 

���	 ������>������������	�����������	��/��	�����	������	

rehabilitation, new collectors and interceptors and 

their appurtenances for statewide maintenance and 

repair totaled $6.6 billion (NYSDEC 2008). Based upon 

the value of the asset and its costly replacement, the 

maintenance of buried assets generally merits a greater 

level of attention.

Lack of proper maintenance results in deteriorated 

sewers with the potential for subsequent basement 

$��#�"���	 �(��������	 ��(������	 !����"���	 �(�������	

at treatment plants, and other safety, health and 

Chapter 7: 
=��������
�+&�����

Proper maintenance of the collection system is critical for optimum system performance. (Town of Tonawanda).
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environmental problems.  A most serious and 

environmentally threatening problem is sanitary sewer 

�(�������	 [XX��\	 �!��!	 ���	 �	 ���+"���	 ��"��	 ��	 �����	

quality violations and a threat to public health and the 

environment. Controlling leaks and blockages in sewer 

����������	�������	��	���(���	�(�������	��	���������

=������&� ��
�����
�#� Z������
� �
��
���
��
�
����=�Z���)�������

A framework for a dynamic management approach to 

collection systems is known as Capacity Management, 

���������	 ���	 ~����������	 [�~�~\	 ^��������	 )!�	

]X^�	 ��	 ���/"������	 ���!	 �"�������	 ���	 ���"����	

representatives have developed this methodology to 

primarily address the need for adequate collection 

������	��������	��	���(��	���#	�����	��	���	�����	��	�!�	

�����	������	��	��������	�����	�(��������

)!�	]X^�	���������	�!��	������	���	!���	��	���	����	

at wastewater treatment plants is represented by 

Z�������
� *&���;���������
 ,�"�
����� ;����"�
�����
,��������

,���������


Chemical Grout

Impregnation of the soil 
surrounding the pipe with 
a curable compound, thus 
effectively sealing the soil.  
Chemical grout can be used 
to stop leaks in pipe joints 
and cracks, as well as leaks 
around lateral connections 
and manholes.

K� No excavation
K� Very flexible
K� Repair limited to 

damaged area
K� Quick
K� Economical
K� Longevity
K� Stops infiltration
K� Stabilizes soil outside 

the pipe.

K� No structural repair to the 
pipe itself, except for the sta-
bilization of the supporting 
soils outside the pipe.

K� Flow diversion required dur-
ing inspection and applica-
tion

K� Pipe sags or collapses require 
excavation for replacement

K� Repair of sewer 
line joints

K� Manhole infiltra-
tion

K� Lateral infiltra-
tion

K� Underground 
structures

CIPP Lining

Flexible tube externally 
coated with a polyurethane 
membrane and internally 
with resin, is inverted on site 
by air/water pressure.  The 
tube turns inside out and 
travels down the pipe and is 
later cured by hot water.

K� No excavation - less 
disruptive than open-
cut excavation

K� Economical compared 
to manhole-to-man-
hole replacement

K� New pipe within 
existing pipe

K� Tightness of liner to pipe is 
questionable; an annular 
space exists.

K� Flow diversion required dur-
ing inspection and applica-
tion

K� Pipe sags or collapses require 
excavation for replacement

K� Repair of holes 
and areas of ex-
tensive cracking

K� Structural repairs
K� Lateral repairs

Fold and Form 
Liner

A folded thermoplastic pipe 
is pulled into place through a 
manhole and then rounded, 
using heat or steam and 
pressure to conform to the 
internal diameter of the 
existing pipe.

K� No excavation- less 
disruptive than open-
cut excavation

K� New pipe within 
existing pipe

K� Reduction of pipe diameter
K� Long-term buckling strength 

may be an issue
K� Limited to small diameter 

pipes
K� Flow diversion required dur-

ing inspection and applica-
tion

K� Pipe sags or collapses require 
excavation for replacement

K� Repair of holes 
and areas of ex-
tensive cracking

/���\�������
��������
����+����=�������
�+&�������
��M
�������
��+����������



7-5

Collection Systems

������������	���	������	[*>*\�	�����������	*>*	��	�	��������	

factor in effective system performance.  

+����/���\�������
��������
Methods for controlling collection system leaks, 

������������	���	�@����������	����"��}

�	 �!������	���"����

�	 �"������������	������
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Slip Lining

Insertion by pulling or push-
ing a new pipe into the old 
one.  The remaining annular 
space may be filled with gran-
ular material.

K� No excavation - less 
disruptive than open-
cut excavation

K� New pipe within 
existing pipe

K� Reduction of pipe diameter
K� Full length of pipe has to be 

lined
K� Lateral connection is difficult 

to reconnect
K� Grouting of annular space 

may be necessary.
K� Flow diversion required dur-

ing inspection and applica-
tion

K� Pipe sags or collapses require 
excavation for replacement

K� From manhole to 
manhole

K� Medium level of 
damage

Pipe Bursting

Technique which uses radial 
forces to break out and push 
away the pieces of the exist-
ing pipe and permit a new 
pipe to be simultaneously 
installed.

K� New pipe inserted in 
place of existing pipe.

K� Limited surface dis-
ruption

K� Spot excavation required
K� Laterals reconnected by 

digging
K� More expensive than pipe 

rehabilitation methods.
K� Flow diversion required dur-

ing inspection and applica-
tion

K� Pipe sags or collapses require 
excavation for replacement

K� Replacement of 
badly damaged 
sewers

K� Interceptors or 
collector sewers 
with few laterals

K� Can insert larger 
diameter to 
provide capacity 
upgrade

New Pipe Instal-
lation

Soil is excavated and new 
pipe is installed.

K� Completely new pipe
K� Longer useful life?
K� Modification of diam-

eter is possible
K� Simple and well-

known technology

K� Large surface area disturbed
K� Risk of damaging other pipes 

and cables during excavation
K� Expensive
K� Time consuming

K� Where collapses, 
sags, poorly con-
structed lateral 
connections and 
severe structural 
defects exist.

K� To address hy-
draulic deficien-
cies

K� Where trench-
less options are 
inappropriate

*From “Methods to Control Leaks in Sewer Collection System,” White Paper: Center for Innovative Grouting Materials and Technology (CIGMAT), 
Dept. of Civil and Environmental Engineering, University of Houston, Texas, October 2004.
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Knowing what buried assets are owned and where 

they are located is the starting point in developing an 

asset management plan.  This is vital in developing a 

long-term capital plan leading to the sustainability of 

the buried asset.

By incorporating the use of record mapping, 

institutional knowledge of the system, maintenance 

logs, and technical data on the initial construction 

and materials, municipalities can build an initial 

inventory of assets and update it as more information 

becomes known.  It is important that a starting point be 

established to build upon.

Assessing the condition of the collection system and 

subsequent remaining life will lead to a risk-based 

�����	 ����������	 ���������	 	 �������	 �!�	 ��(�	 ����	

components of asset management will lead to a better 

decision-making process in assuring sustainability of 

the buried assets.

1) Asset Inventory

2) Level of Service

3) Critical Assets

4) Life Cycle Costing

�\	 �����)���	|"�����	X�������

����
�*���
������������/�����
��
+��������

Green technologies also play a role for maximizing 

�@������	 ����������	 ��������	 $�	 ����������	 *>*	 �����	 ��	

the system by utilizing groundwater surface recharge. 

Many municipalities are using rain barrels, rain 

gardens, rooftop green areas, or porous pavements 

to very effectively mitigate stormwater entering the 

��������	�������	*�����	��	�!�	����������	������	��	����	

reduced by disconnecting 

private property 

sources including storm 

sewer culverts, sump 

pumps, roof leaders, 

and basement drains. 

Keeping stormwater out 

of the sanitary system 

reduces the costs for 

conveyance, pumping 

and treatment, often far 

more cost effectively than building additional capacity 

at the treatment plant. 

K�
��
� 

|"�����	 �������	 ���	 �"�����	 ��	 ���������	 �������	

planning need to be evaluated and pursued in a way to 

maximize the leveraging power of each source.  Gone 

are the days of utilizing only one funding source to 

���������!	��/��	���#��	X���	�������	����"��}

�	 Short-term Bond Anticipation Notes (BANs)
�	 ]X^�	(Grants)
�	 NYSDEC (Grants)
�	 
�X	�(����������	|���������	�����������	

(CWSRF) (Loan/Grant)
�	 USDA Rural Development (WEP) (Loan/Grant)
�	 Member Item Initiatives (Grant)
�	 �����	�"�����	������"������		�	�����	
�X|�	

�����	*���(�����	�����	^������	(GIGP) 
�	 NYS Regional Development Council (Matching 

Grant)
�	 NYS Department of State (Grant)
�	 Appalachian Regional Commission (Grant)
�	 USEDA Economic Development Administration 

(Grant)
�	 NYSERDA (Grant)
�	 ��X:|	����������	^�������	�����	(EFC/

NYDEC)

Minoa’s sewer camera work helps the Village set priorities.
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Consider project phasing, sanitary district 

consolidation, innovative inter-municipal agreements, 

�"$���>���(���	 ��������!����	 ^��(���	 ����(���	 `������	

[^�`\�	 �"�����	 �!��	 �������	 ����$��	 ����������	

���"�������"�!	 ��	 �!�	 ]X��)	 )*�:	 ����������	

initiative programs, like the Clean Water State Revolving 

|"��	����������	^�������	������		�����	��(��������	�!�	

feasibility of developing an offset plan.  An offset plan 

establishes a program to ensure the new development 

����	 ��	 ���	 ��	 ����	 ��������	 ��	 �!�	 ^"$�����������	

)��������	 ���#�	 [^�)�\	 ���!	 ��������	 �����������	

����	$�	������	$�	�!�	����(��	��	������������	���	������	

���!��	 �!�	 ������	 ��	 �	 ��������	 (��"��	 ����������	

by the sewer jurisdiction. This program may lead the 

way to discussing project cost sharing and incentive 

opportunities during the approval of new sewer 

connections and developments.

+�����&��
��=�
������
�
Municipal sanitary sewer collection and conveyance 

systems represent a major portion of the wastewater 

facility and municipal investment.  Capital improvement 

plans must be based upon good databases. Asset 

management must be a core activity for maintenance 

and protection of these tremendously high replacement 

cost buried assets.

These systems must be managed proactively, not 

reacting to problems as they occur.  It is critical that 

investment be made in asset management strategies to 

identify the location, conditions and needs of the buried 

assets.  Good asset management also is important 

for capital planning of scarce local resources and to 

ready a municipality for funding initiatives.  When the 

next round of  “stimulus,” green investment funding, 

New York Works, or Regional Economic Development 

Council funding sources come along, the municipality 

�!��	��	�����	��	����	���	����	��������	����	����	�!�	$���	

���"���	 ��	 �����	 �"����	 	 �	 �������	 *����(�����	 ^���	

established from the asset management analysis should 

identify the most critical system needs to be addressed 

on an annual basis.  Good processes and good data 

�����	 !��!	 ����������	 ���������	 ���������	 �"������$��	

funding of this critical infrastructure.

The bottom line is knowing component asset life, 

consequences of system failure, and future maintenance 

or replacement costs, drives good decision-making.

This Chapter prepared by David Miller, PE at the Onondaga 
County Department of Water Environment Protection, with 
additional assistance from Robert Albright of CDMSmith.

Photo courtesy of NYSEFC.

Groundwater infiltration makes efficient treatment difficult.
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+��F��*���
�
��;���
����

O
ver the next two decades, 78 million baby 

boomers will turn 65, the traditional retirement 

age.  In 2005, workers over 55 represented 16 

percent of the workforce; by 2020, that will rise to almost 

25 percent. Although these numbers are staggering, 

they come as no surprise based on the mass exodus 

the public entities have 

been experiencing. This 

mass exodus will take with 

it years of rich technical 

know-how, leadership 

skills and detailed onsite 

experience that will occur 

without a formalized 

succession planning program in place -- leaving a void 

��	������'������	�!��	��	���	$"�	�������$��	��	����£	

There is also some irony in this for, as Mike Rowe, 

the host of Discovery Channel’s “Dirty Jobs,” recently 

���������	 $�����	 ��������	 ��	 �!�	 ]X	 �#�����	 ��$��	

�!������}	 �^�����	 ���%�	 ����	 /�$�	 ���	 ���	 ����	 /�$�	

���%�	 ����	 +"�������	 �������	 ��%��	 �"�������	 �!��	 !��!	

unemployment can exist at the same time as a skilled 

labor shortage.” This seems to characterize the present 

predicament experienced by wastewater utilities. 

For a number of reasons, including demographics 

and early retirement incentives, many Publicly Owned 

)��������	 ���#�	 [^�)��\	

have been experiencing a 

large departure of veteran 

employees. The loss of these 

employees has created 

voids in leadership, skills 

and technical experience. 

This pressing problem has 

$��"�!�	 ��	 ���!�	 �!�	 ���������	 ���"��	 �!��	 ^�)��	 ���	

facing:

�	 Institutional knowledge loss

�	 ���#	 ��	 �����@������	 �������!��	 ��(��������	

programs

�	 ���(�	 ��������	 ��	 ����!��/�$	 ��������	 [��)\	

rather than formal training and development

�	 Employee retention 

�!���	 �	 �"�$��	 ��	 ���"��	 ���	 $�������	 ��	 ���+"���	

and timely succession planning exist, these concepts 

�!�"��	$�	����������	���!��	�!�	�����@�	��	�!�	"��+"�	

workplace needs of each utility as this context may 

affect each workplace differently. For example, some 

utilities might like to hire or promote from within, 

�!���	 ��!���	 ���!�	 ����	 X���	 ����������	 ���!�	 !�(�	

separate positions for operators, maintenance and lab 

staff, while others might cross train as part of “the way 

��	 ��	 $"����������	 X���	 ���!�	 !�(�	 �������(���	 �����	

���!	�	��������	���"�	�"�!	��	��(�������	�!���	��!���	���	

/"��	 �������!���	 �!�	 ����	 ���"�	 ��	 �!��	 �@���	 ���!��	

their own community and political environments. Each 

"�������	 ��#�	 �!�	 ����"����	 ��	 ���(���	 ��	 "��+"�	 ���!	

different needs. However, every utility has some things 

��	�������	)!�	�����	��	�!��	���������	���(�	��	�!��%��	

always leaving. Presently, they happen to be leaving at 

a faster pace than ever before in the industry’s history.  

As an industry, these utilities must have: 

�	 A detailed succession plan—to know not only 

when key employees are leaving, but also for a solid 

=����������
+��F��*���
�
��;���
��#�+��������
�)��

�
���
��=�����������


!)��������
A����
����\���
��&����������\��
��
A����
��%���������������'���A�������������

�����������
�����&��
����
��$�����������
����������������D��������\�����������'(

Operators are our frontline defenders againist water pollution.
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understanding of what skills and critical knowledge 

���!	 ��������	 !����	 ��	 �����	 ��	 ��������	 ����	

and train new replacements with the necessary 

+"������������	���	�������������	

�	 A suitable replacement candidate pool 
available¤ both entering the organization and 

moving up into leadership roles.

�	 Documentation/transfer of veteran employee 
knowledge base—�!��	 (������	 ���������	

���(��	�!��	��#�	���!	�!��	�	"��+"�	"������������	

of effective leadership and incredible amounts 

of institutional knowledge often regarding 

undocumented asset information. Employers need 

to document and transfer this knowledge in a 

usable form so that it is captured for future users.

]���������	 �!��������	 ����	 ��	 ��(����	 �	 �"��������	

strategy comprised of the following components:

1. X"��������	^�������

2. Recruitment, Retention, Candidate Pool 

Development

3. Leadership Development

4. ���������	����"��	���	X!�����

+��������
�)��

�
�
(���	 "������	 �����	 ��	 ���+"���	 �"��������	 ����	

so it knows when it may to need to replace particular 

employees; what type of employee it will need to replace; 

as well as the core competencies those individuals need 

��	 $�	 �"������"�	 ��	 ���!	 �����	 )!�	 �����	 �����	 ��	 ������	

such a plan are:

�	 A comprehensive database of employees who are 

���(���	��	�!�	��@�	����	��(��	��(��	���	��	������	

to begin to identify the gaps in the organization 

and future needed key resources.

�	 X"��������	 ��������	 ��������	 ���	 #��	 �������	

and managers to broaden the organization’s 

understanding of this complex process.

�	 An implementation plan for identifying and 

capturing critical skills and knowledge of these 

employees to assure the organization keeps and 

leverages this information into the recruitment 

and training processes.


���	 !��	 �"$���!��	 �	 �!���	 �����	 ��	 �"��������	

planning that can be found on the website www.nywea.

org.

/��������
�#� /���
��
��
��=�
������� )����
;�"������
�

*�������	 "��������	 ��"��	 !�(�	 �	 ������"�"�	 �"��������	

supply of properly educated and well trained 

candidates from which to select. Healthy and dynamic 

organizations seek to have a balance of candidates 

with aligned educational backgrounds, institutional 

knowledge, skill sets and leadership abilities in their 

resource network so, the bigger and broader the pool is, 

�!�	����	��#���	��	��	��	����	$�����	�����������	����(���	

����	"��������	���	�������	��	������"���	��	���	�������$���	

��	 ����	 �"���$��	 �����������	 �����������	 )!��	 ����	

themselves in the position of needing to meet their own 

needs by actually developing their own replacement 

pool.

There are initiatives in progress to assist with such 

issues, including: 

�	 Generating more occupational interest by altering 

the image of utility operations and “rebranding” 

it as a “green” occupation. 

�	 Expanding the potential candidate pool by 

reaching out to a broader demographic base that 

might not have been aware of these employment 

opportunities.

�	 “Growing Our Own” candidate pool by developing 

interest and recruiting potential future 

employees by partnering with educational 

������"�����	����"����	!��!	��!�����	`��X�	�����	

schools, the military and colleges.

After recruiting the right person and training him 

or her, keeping that person can be a challenge. Having 

invested a great deal of resources in this employee, 

it is important to continue the focus on employee 

��(���������	 �!���	 ������	 ��	 �!�	 ���	 !������	 ��"��	 ��	

retention efforts, utilities need to identify other ways of 

maintaining and supporting their workforce, including:

�	 Establishing clear and well displayed career 

Ongoing training is required for certification renewal.
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paths

�	 Creating policies that reward employees who are 

���������	��	����(���	�"��"���	�!���	��������������	

—policies giving preference for transfer or 

training opportunities show employees that their 

efforts are appreciated

�	 Paying for memberships to professional 

organizations 

�	 ^��(�����	�"�����	���	���������	���	���������������

�	 Creating recognition programs so employees 

know they are valued—this can positively impact 

an organization’s retention rate 

B����������;�"������
�
Many retiring employees are, by choice or expertise, 

often in some type of leadership role. Replacement 

leaders need to be developed, both from a technical 

and managerial aspect of the business. It is, therefore, 

important that utilities provide leadership development 

training. 

Formalized Leadership Development Programs 

[��^�\	�!�"��	$�	��(������	���	��������	��	�!�	(����"�	

levels of leadership. This tiered approach to the LDP will 

ensure each level of management and leadership has the 

appropriate understanding of the competencies related 

��	�!�	��������	��������%�	�����	���	��������$��������	���	

focusing on future role development and evolution 

caused by technology.  Formal programs, such as the 

LDP, broaden the learning scope for the employee, give 

a well-rounded perspective on being a successful leader 

and, in fact, validate leadership as a skill. This can also 

help operations staff feel empowered by their work to 

protect the environment and public health. 

Coaching and mentoring also play a large role in the 

LDP process by pairing the program participants with 

the valuable knowledge of the incumbent and initiating a 

formalized knowledge sharing process. By anticipating 

the need for replacements and implementing a formal 

succession planning process, there will be a seamless 

transition of key positions when they are vacated.

	
������
���R
������
Most retiring staff, whether they are in formal 

leadership roles or not, possess considerable amounts 

of general knowledge of utility history, where things 

are and how things work both internally and with 

external vendors and partners. This information also 

needs to be transferred to new or remaining staff 

through formal institutional knowledge transfer 

���������	]��������	�!��	������	�!���	���������������	

����	$�	����	����������	��	$������	$�����	��������	������	

and knowledge is forever lost. 

Thus, through these simple steps, utilities can begin 

the process of being properly staffed and trained to 

meet the changing demands of the future in a consistent 

and thoughtful manner and to ensure they remain ready 

and able to protect the public health and enhance the 

water environment with the best talent and leadership 

available.

Z��������=��������
��
 The Department of Environmental Conservation 

[
�X��\	 ������������	 �!�	 ��������������	 ��	 �!�	

����������	 ��������	 �������������	 �������	 ��	 �!�	


��	 ���#	 �����	 �(��������	 �����������	 [
���\	

��	 X�����$��	 ��	 �����	 ���	 ����(��"���	 �"�����������	

������'�����	 ��	 ��������	 !�(���	 +"�������	 ��	 �������	

�����������	 �������	 ��	 �!�	 ����������	 �������������	

�������	 ���	 �������	 �!�	 ����������	 �������������	

�������������	 ��	 �!�	 
���	 @��"��(�	 ������	

��	 X����"���	 
��	 ���	 ������	 ��+"��������	 ���	 �!�	

����������	��������	�������������	~��"��	���	�(����$��	

��	�!�	
���	��$����	��}	�������������>�������	

=��������
�*&�����
��������
����������	 �������������	 ��	 ���������	 ��	 �!���	 �����}	


��	 ��������������	 ]������	 �������������	 ���	 :������	

��������������	���	������������	���	��+"����	��	��	�!��"�!	

�!�	 
���	 ������	 ��	 X����"���	 	 ���	 ����	 "������	 ���	

�������	���������������

`��!	 ���	 ������������	 ���	 �����������	 "�������	

��+"���	 �!���	 	#��	��+"��������	 ���	���!	�������������	

level: 

Confined space training is necessary for linear asset maintenance.
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1. Appropriate coursework

2. Enough hands-on operations experience

3. Correct facility point score

)!�	���������	�����>���������	���	��+"����	���	���	

���	"������	������������}	

�	 �����������	|���

�	 X��������	��	@��������	|���	

�	 ������	��	��"������#	[���������\	

�	 ^���������	|��

)!�	�������������	������	���	��(����	����	��"�	��(���}	

1, 2, 3 and 4, with 1 being the lowest and 4 the highest. 

All activated sludge wastewater treatment plant 

������������	 ���	 �"��!��	 ����������	 ���!	 �!�	 ������	 ���	

[���	���	���	��\�	)!�	���������	��	�	��������'��	�������	

��	��+"��������	���	���!	�������������	��(���		~���	������	

��	 �(����$��	 ��	 �!�	 ����������	 ��������	 �������������	

Manual. 

Grade 1/1A:�`����	�����������	���	����(����	X�"����	

��	��+"�����	�	����!�	��	!�������	�@��������	���	^����	

X����	��	��	��	�����

Grade 2/2A: Basic Operations, Basic Laboratory, and 

����(����	X�"����	��	��+"�����	���	[�\	����	��	!�������	

�@��������	���	^����	X����	��	������	

Grade 3/3A:� Basic Operations, Basic Laboratory, 

X"���(�����	 ���	 )��!�����	 �����������	 ���	 ����(����	

X�"����	 ��	 ��+"�����	 ���	 �����	 ��	 !�������	 �@��������	

["�����	���������	!��	��	��X	��	�����(��	`X	��	`�\	���	

^����	X����	��	������	

Grade 4/4A:� Basic Operations, Basic Laboratory, 

X"���(�����	 ���	 )��!�����	 �����������	 ~���������	

��"����	 ���	 ����(����	 X�"����	 ��	 ��+"�����	 ���!�	 [�\	

�����	��	!�������	�@��������	["�����	���������	!��	��	

��X	��	�����(��	`X	��	`�\	���	^����	X����	��	���!��!���	

Fees: There is a $150 fee due with the operator’s 

�������	 �����������	 ��	 $�����	 ����������	 )!��	 ���	 ��	

in addition to the $85 charge that is paid to Applied 

~���"������	 ^������������	 [�~^\	 ���	 �!�	 �����������	

��	 `�����	 ��	 �������������	 [�`�\	 �@����������	 *�	 �!�	

operator fails the exam, he or she is only responsible 

for the $85 exam fee to AMP.  If an operator decides to 

�����	���	�	!��!��	�����������	������	�!�	����	���	����	$�	

charged again. 

ABC Exam:� ����	 
���	 �����(��	 �!�	 ������������	

applicants are sent information to schedule their 

�`�	�@���	���!	�~^	 ���	 �!���	�������������	 ��(����	���	

����������	���	��+"����	��	��#�	���	����	�!�	�`�	�@��	

���!	�	�����"�	�����	��	��	��	�����(�	�!���	�������������		

*�	��	���������	����	���	����	�!�	���������	�@���	!�	��	

she can retake the exam in 90 days by coordinating 

the exam date and time with AMP.  Approximately 

��@	 ��	 ���!�	 ���#�	 �����	 ��������	 
���	 ����	 ����	 ���	

���	 +"�������	 ���������	 �	 ����	 ���"����	 ���	 $�"�	

����	 ���	 �!���	 ���	 ���������������	 )!�	 $�"�	 ����	 ��	 �!�	

���"��	 �����������	 �!��!	 �!���	 �!�	 ��������%�	 �����	

������	 �����������	 �"�$��	 ���	 �����������	 �@��������	

�����	 	 ���	 ������������	 ���	 (����	 ���	 �	 ������	 ��	 ��(�	 [�\	

������	 �"����	 �!��	 ��(�	 ����	 �������	 ���������	 ����	 ��	

��������	 �	 ���������	 �"�$��	 ��	 
�X��������(��	

�������	�������	!�"��	��	�����	�!���	�������������	

Renewals:� Renewal applications can be submitted 

�������	���!��	�!�	��(�	����	������	�����	�!�	�"������"�	

�@����������	 ����	 ��	 ���������	 ������	 �	 ������������	

����!��	��(�	�����	���	�����	��	��	�!�	�@������	�@��������	

����	���	
���	����	����	�!�	��������	�	���	$�"�	�����		

The following forms need to be submitted in order to 

�����	�!�	��������%�	�����������}	

1. Application

2. Copies of Contact Hour Coursework 

3. Processing Fee 

Renewal applicants have to complete contact hours 

����	 
�X��������(��	 ��������	 ��������	 �(��	 �!��	

������	��	�����	�!���	�������������	*�	�������	����������	

Staff knowledge of collection systems is crucial.
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fail to complete the appropriate amount of contact 

!�"���	 �!���	 ������������	 ����	 �@�����	 ��!	 �������������	

��(��	!��	�	���������	���"��	��	��+"����	�������	!�"��	

that the operator must complete:

Grade 1/1A:�20 Contact Hours

Grade 2/2A:�40 Contact Hours

Grade 3/3A:�60 Contact Hours

Grade 4/4A:�80 Contact Hours

Fee for Renewal:�There will be a $160 fee due with 

�!�	��������%�	��(�	����	�������	�����������	[�!��	���#�	

�"�	��	���	���	����\�

�����������	 ��������
�� *�	 ��	 ���������%�	 �����������	

expires, the following rules would typically apply:

�� ��� ����� 	
��� ��� ����� �������� Applicant can 

submit the appropriate amount of approved 

�������	 !�"��	 ���	 �����	 ������������	 	 ����	

�������	!�"��	������	��(�	[�\	�����	����	����	��	

application receipt are accepted.

�� �������	
��������������������Applicant needs 

to submit appropriate amount of approved 
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Grade 1:��10 contact hours  

Grade 2:  20 contact hours 
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This Chapter prepared by Jon P. Ruff, PE, Environmental 
Manager at City of Plattsburgh, Claire Baldwin, Senior 
Management Consultant and Principal at CDM Smith, and Tanya 
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Administrator. Chapter excerpted from “Guidelines to Building 
an Effective Succession Plan,” and “Overview of Operations 
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Ongoing training of operators is good business.
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NYWARN – Water/
Wastewater Agency 
Response Network
NYWARN is a statewide network of utilities that 
supports and promotes statewide emergency 
preparedness, disaster response, and mutual aid for 
public and private water and wastewater utilities.
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W
e are taught in life to be prepared. Being pre-

pared can help us be in control and make the 

right decisions when “life happens” and a 

natural disaster or emergency situation arises in your 

community.  When operating a water or wastewater 

utility, there are times when quick decisions need to be 

made. By becoming a NYWARN member, your opera-

tion will have expedited 

access to specialized re-

sources.

The New York Water 

Environment Associa-

tion is part of the NY-

WARN team, and helps 

to connect utility needs 

with resources avail-

able. NYWEA’s involve-

ment in NYWARN came 

about when the need was 

demonstrated over the 

past several years during 

!�������	 ��������	 ��	 �!�	

Southern Tier and New 

York City Watershed.  

During these crises, NY-

WEA members respond-

ed overwhelmingly with offers of assistance, e.g., with 

equipment and offers of personnel.  The response, while 

it was outstanding, needed better coordination and for-

malization.  

An established response network, NYWARN was 

set up through the hard work of the New York Section 

American Water Works Association (NYSAWWA) and 

partnering agencies.  The NYWEA has joined this exist-

ing network, as the needs of drinking water and waste-

water utilities are similar in times of crisis.

)!�	
���:
	��	���	"�	���!	��(�	�������	���"��	�!�	

state, with each region having a coordinator. The role 

of the coordinator or regional chair is to communicate 

within the NYWARN group to help get communities in 

need the equipment or services they require. The re-

gional coordinators are also champions for NYWARN 

and encourage utilities to become members. There is 

no cost to join NYWARN and no obligation to respond 

to requests for assistance. This is a volunteer program. 

The basis for the NYWARN program is the Mutual 

Aid Agreement. This agreement covers all aspects of 

the utility requester and responder responsibilities, 

including, but not limited to, voluntary aspects of the 

program and issues of cost reimbursement, workers 

compensation claims and insurance coverage. 

Becoming a NYWARN member can give utilities the 

resources to recover more quickly from a disaster. Be 

prepared! Join the NYWARN team and your operation 

will be sure to stand ready for the next curve ball that 

might come your way. 

Full details regarding NYWARN can be found at 

www.NYWARN.org.

To access a copy of the New York Water/Wastewa-

ter Agency Response Network (NYWARN) Operational 

Plan, use the following link:

!���}>>����������>�����>������������

NYWARNOperationalPlan.pdf

Chapter 9: 
NYWARN – Water/Wastewater Agency Response Network

“By restoring water and wastewater ser-
"�����
�����������<�����
����

��������\��#�
NYWARN provides renewed hope for fast 

recovery from such disasters.”

Flooding devastated the Village of Owego in 2011.
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New York Mutual Aid and Assistance Agreement for
Water/Wastewater Providers

AGREEMENT 

This Agreement is made and entered into by public and private Water and Wastewater Utilities 
that have, by executing this Agreement, manifested their intent to participate in an Intrastate 
Program for Mutual Aid and Assistance, which is known as the New York Mutual Aid and 
Assistance Agreement for Water/Wastewater Providers. 

ARTICLE I. 
PURPOSE

Recognizing that incidents which may impact health or safety may require aid or assistance in 
the form of personnel, equipment, and supplies from outside the area of impact, the signatory 
utilities hereby establish an Intrastate Program for Mutual Aid and Assistance.  Through the 
Mutual Aid and Assistance Program, Members coordinate response activities and share 
resources during incidents.  This Agreement sets forth the procedures and standards for the 
administration of the Intrastate Mutual Aid and Assistance Program.   

ARTICLE II. 
DEFINITIONS

A. Authorized Official – An employee or officer of a Member utility that is authorized to: 
1. Request assistance; 
2. Offer assistance;  
3. Refuse to offer assistance or  
4. Withdraw assistance under this agreement.  

B. Incident – A natural or human caused event or circumstance causing, or imminently 
threatening to cause, loss of life, injury to person or property, human suffering or financial 
loss, and includes, but is not limited to, fire, explosion, flood, severe weather, drought, 
earthquake, volcanic activity, spills or releases of oil or hazardous material, contamination, 
utility or transportation emergencies, disease, blight, infestation, civil disturbance, riot, 
intentional acts, sabotage and war that is, or could reasonably be beyond the capability of 
the services, personnel, equipment, and facilities of a Mutual Aid and Assistance Program 
Member to fully manage and mitigate internally.   

C. Members – Any public or private Water or Wastewater Utility that manifests intent to 
participate in the Mutual Aid and Assistance Program by executing this Agreement.  

1. Associate Member – Any non-utility participant, approved by the State Steering 
Committee, that provides a support role for the WARN program, for example State 
Department of Public Health, or associations, who are members of the Regional or State 
Steering Committees and do not officially sign the WARN agreement.  
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2. Requesting Member – A Member who requests aid or assistance under the Mutual Aid 
and Assistance Program.   

3. Responding Member – A Member that responds to a request for aid or assistance under 
the Mutual Aid and Assistance Program.  

4. Non-Responding Member - A Member or Associate Member that does not provide aid or 
assistance during a Period of Assistance under the Mutual Aid and Assistance Program. 

D. Confidential Information - Any document shared with any signatory of this Agreement that is 
marked confidential, including but not limited to any map, report, notes, papers, opinion, or 
e-mail.

E. Period of Assistance – A specified period of time when a Responding Member assists a 
Requesting Member.  The period commences when personnel, equipment, or supplies 
depart from Responding Member’s facility and ends when the resources return to their 
facility (portal to portal).  All protections identified in the Agreement apply during this period.  
The specified Period of Assistance may occur during response to or recovery from an 
emergency, as previously defined. 

F. National Incident Management System (NIMS): A national, standardized approach to 
incident management and response that sets uniform processes and procedures for incident 
response operations. 

ARTICLE III. 
ADMINISTRATION

The Mutual Aid and Assistance Program shall be administered through Regional Committees, 
as needed, and a Statewide Committee.  The purpose of a Regional Committee is to provide 
local coordination of the Mutual Aid and Assistance Program before, during, and after an 
incident. The designated regions correspond to the previously established New York State 
Emergency Management Office Regions as shown on the map contained in Exhibit 1 of this 
Agreement.  Each Regional Committee, under the leadership of an elected Chairperson, shall 
meet annually to address Mutual Aid and Assistance Program issues.  Each Regional 
Committee shall also meet annually to review incident preparedness and response procedures.  
The Chairperson of each Regional Committee represents their Regional Committee’s interests 
on the Statewide Committee.  In addition to representing the interests of the Members, the 
Statewide Committee includes representatives from the New York State Health Department, 
New York State Emergency Management Office, Department of Environmental Conservation, 
New York State AWWA, New York State Rural Water Association, and others as may be 
designated by the Statewide Committee.  Under the leadership of the Chair, the Statewide 
Committee members shall plan and coordinate incident planning and response activities for the 
Mutual Aid and Assistance Program.   



9-6

Handbook on Wastewater Management

3 New York State WARN Agreement 
October 2007 

ARTICLE IV. 
PROCEDURES

In coordination with the Regional Committees, the emergency management and the public 
health system of the state, the Statewide Committee shall develop operational and planning 
procedures for the Mutual Aid and Assistance Program.  These procedures shall be reviewed at 
least annually and updated as needed by the Statewide Steering Committee. 

ARTICLE V.  
REQUESTS FOR ASSISTANCE 

A. Member Responsibility:  Members shall identify an Authorized Official and alternates; 
provide contact information including 24-hour access and maintain resource information that 
may be available from the utility for mutual aid and assistance response. Such contact 
information shall be updated annually or when changes occur and provided to the State 
Steering Committee. 

In the event of an Incident, a Member’s Authorized Official may request mutual aid and 
assistance from a participating Member.  Requests for assistance can be made orally or in 
writing.  When made orally, the request for personnel, equipment, and supplies shall be 
prepared in writing as soon as practicable.  Requests for assistance shall be directed to the 
Authorized Official of the participating Member.  Specific protocols for requesting aid shall 
be provided in the required procedures (Article IV). 

B. Response to a Request for Assistance – Members of the agreement are not obligated to 
respond to a request. After a Member receives a request for assistance, the Authorized 
Official evaluates whether or not to respond, whether resources are available to respond, or 
if other circumstances would hinder response.  Following the evaluation, the Authorized 
Official shall inform, as soon as possible, the Requesting Member whether it will respond.  If 
the Member is willing and able to provide assistance, the Member shall inform the 
Requesting Member about the type of available resources and the approximate arrival time 
of such assistance. 

C. Discretion of Responding Member’s Authorized Official – Execution of this Agreement does 
not create any duty to respond to a request for assistance.  When a Member receives a 
request for assistance, the Authorized Official shall have sole and absolute discretion as to 
whether or not to respond, or the availability of resources to be used in such response.  The 
decision of a Member’s Authorized Official on the availability of resources shall be final.  

ARTICLE VI.  
RESPONDING MEMBER PERSONNEL

A. National Incident Management System - When providing assistance under this Agreement, 
the Requesting Member and Responding Member shall be organized and shall function 
under the National Incident Management System. 
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B. Control - While employees so provided may be under the supervision of the Responding 
Member, the Responding Member’s employees come under the direction and control of the 
Requesting Member, consistent with the NIMS Incident Command System, to address the 
needs identified by the Requesting Member. The Requesting Member’s Authorized Official 
shall coordinate response activities with the designated supervisor(s) of the Responding 
Member(s).   All services provided by a Responding Member shall be performed with a 
reasonable level of care and competence.  At a minimum, the Responding Member’s 
designated supervisor shall be familiar with the NIMS Incident Command System.  The 
Responding Member’s designated supervisor(s) must keep accurate records of work 
performed by personnel during the specified Period of Assistance. 

C. Food and Shelter – Whenever practical, Responding Member personnel must be self 
sufficient for up to 24 hours.  Whenever possible, the Requesting Member shall supply 
reasonable food and shelter for Responding Member personnel.  If the Requesting Member 
is unable to provide food and shelter for Responding personnel, the Responding Member’s 
designated supervisor is authorized to secure the resources necessary to meet the needs of 
its personnel.  Except as provided below, the cost for such resources must not exceed the 
State per diem rates for that area.  To the extent Food and Shelter costs exceed the State 
per diem rates for the area, the Responding Member must demonstrate that the additional 
costs were reasonable and necessary under the circumstances.  Unless otherwise agreed 
to in writing, the Requesting Member remains responsible for reimbursing the Responding 
Member for all reasonable and necessary costs associated with providing food and shelter, 
if such resources are not provided. 

D. Communication – The Requesting Member shall provide Responding Member personnel 
with communication equipment as available or radio frequency information to program 
existing equipment in order to facilitate communications with local responders and utility 
personnel.

E. Status - Unless otherwise provided by law, the Responding Member’s officers and 
employees retain the same privileges, immunities, rights, duties and benefits as provided in 
their respective jurisdictions.  

F. Licenses and Permits – To the extent permitted by law, Responding Member personnel that 
hold licenses, certificates, or permits evidencing professional, mechanical, or other skills 
shall be allowed to carry out activities and tasks relevant and related to their respective 
credentials during the specified Period of Assistance.  

G. Right to Withdraw - The Responding Member’s Authorized Official retains the right to 
withdraw some or all of its resources at any time for any reason in the Responding 
Member’s sole and absolute discretion.  Notice of intention to withdraw must be 
communicated to the Requesting Member’s Authorized Official as soon as soon as is 
practicable under the circumstances.   
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ARTICLE VII. 
COST- REIMBURSEMENT

The Requesting Member shall reimburse the Responding Member for each of the following 
categories of costs incurred during the specified Period of Assistance; provided, that any 
Responding Member may assume in whole or in part such loss, damage, expense, or other 
cost, or may loan such equipment or donate such services to the Requesting Member without 
charge or cost.  

A. Personnel – The Responding Member shall be reimbursed by the Requesting Member for 
personnel costs incurred for work performed during the specified Period of Assistance. 
Responding Member personnel costs shall be calculated according to the terms provided in 
their employment contracts or other conditions of employment.  The Responding Member’s 
designated supervisor(s) must keep accurate records of work performed by personnel 
during the specified Period of Assistance.  Requesting Member reimbursement to the 
Responding Member must include all personnel costs, including salaries or hourly wages, 
costs for fringe benefits, and reasonable indirect costs, unless otherwise agreed in writing.  

B. Equipment – The Requesting Member shall reimburse the Responding Member for the use 
of equipment during the specified Period of Assistance, including, but not limited to, 
reasonable rental rates, all fuel, lubrication, maintenance, transportation, and 
loading/unloading of loaned equipment.  All equipment shall be returned to the Responding 
Member in good working order as soon as is practicable and reasonable under the 
circumstances.  As a minimum, rates for equipment use must be based on the Federal 
Emergency Management Agency’s (FEMA) Schedule of Equipment Rates.  If a Responding 
Member uses rates different from those in the FEMA Schedule of Equipment Rates, the 
Responding Member must provide such rates orally or in writing to the Requesting Member 
prior to supplying the equipment.  Mutual agreement on which rates are used must be 
reached in writing prior to dispatch of the equipment. Reimbursement for equipment not 
referenced on the FEMA Schedule of Equipment Rates must be developed based on actual 
recovery of costs.  If a Responding Member must lease a piece of equipment while its 
equipment is being repaired, Requesting Member shall reimburse Responding Member for 
such rental costs.   

C. Materials and Supplies – The Requesting Member must reimburse the Responding Member 
in kind or at actual replacement cost, plus handling charges, for use of expendable or non-
returnable supplies.  The Responding Member must not charge direct fees or rental charges 
to the Requesting Member for other supplies and reusable items that are returned to the 
Responding Member in a clean, damage-free condition.  Reusable supplies that are 
returned to the Responding Member with damage must be treated as expendable supplies 
for purposes of cost reimbursement.  
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D. Payment Period – The Responding Member must provide an itemized bill to the Requesting 
Member for all expenses incurred by the Responding Member while providing assistance 
under this Agreement.  The Requesting Member must send the itemized bill not later than 
(90) ninety days following the end of the Period of Assistance.  The Responding Member 
may request additional periods of time within which to submit the itemized bill, and 
Requesting Member shall not unreasonably withhold consent to such request.  The 
Requesting Member must pay the bill in full on or before the ninetieth (90th) day following the 
billing date.  The Requesting Member may request additional periods of time within which to 
pay the itemized bill, and Responding Member shall not unreasonably withhold consent to 
such request, provided, however, that all payments shall occur not later than one (1) year 
after the date a final itemized bill is submitted to the Requesting Member.   Any bill not paid 
within ninety (90) days, shall be assessed a penalty of eighteen percent (18%) per year on 
the unpaid portion of the bill.   

E. Records - Each Responding Member and their duly authorized representatives shall have 
access to a Requesting Member’s books, documents, notes, reports, papers and records 
which are directly pertinent to this Agreement for the purposes of reviewing the accuracy of 
a cost, bill or making a financial, maintenance or regulatory audit.  Each Requesting 
Member and their duly authorized representatives shall have access to a Responding 
Member’s books, documents, notes, reports, papers and records which are directly pertinent 
to this Agreement for the purposes of reviewing the accuracy of a cost, bill or making a 
financial, maintenance or regulatory audit.  Such records shall be maintained for at least six 
(6) years after the Period of Assistance or longer where required by law. 

ARTICLE VIII.  
DISPUTES

If any controversy or claim arises out of, or relates to, the execution of the Agreement, including, 
but not limited to, alleged breach of the Agreement, the disputing Members shall first attempt to 
resolve the dispute by negotiation, followed by mediation and if not resolved, then the parties 
shall endeavor to settle the dispute by binding arbitration before a panel of three persons 
chosen from the members of this Mutual Aid Agreement, excluding those Members that are 
parties to this dispute.  Associate Members shall not serve on the arbitration panel.  The 
arbitration shall be conducted in accordance with the laws of New York State.   

ARTICLE IX.
REQUESTING MEMBER’S DUTY TO INDEMNIFY

The Requesting Member shall assume the defense of, fully indemnify and hold harmless, the 
Responding Member, its officers and employees from all claims, loss, damage, injury and 
liability of every kind, nature and description, directly or indirectly arising from Responding 
Member’s work during a specified Period of Assistance.  The scope of the Requesting 
Member’s duty to indemnify includes, but is not limited to, suits arising from, or related to, 
negligent or wrongful use of equipment or supplies on loan to the Requesting Member, or other 
negligent acts, errors or omissions by Requesting Member or the Responding Member 
personnel.  This shall not include a duty to indemnify for intentional or grossly negligent acts of 
the Responding party. 

The Requesting Member’s duty to indemnify is subject to, and shall be applied consistent with, 
the conditions set forth in Article X. 
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ARTICLE X.  
SIGNATORY INDEMNIFICATION

In the event of a liability, claim, demand, action, or proceeding of whatever kind or nature arising 
out of a specified Period of Assistance, the Members who receive and provide assistance shall 
have a duty to defend, indemnify, save and hold harmless all Non-Responding Members, their 
officers, agents and employees from any liability, claim, demand, action, or proceeding of 
whatever kind or nature arising out of a Period of Assistance.  

ARTICLE XI.  
WORKER’S COMPENSATION CLAIMS

The Responding Member is responsible for providing worker’s compensation benefits and 
administering worker’s compensation for its employees.  The Requesting Member is responsible 
for providing worker’s compensation benefits and administering worker’s compensation for its 
employees.

ARTICLE XII.  
NOTICE

A Member who becomes aware of a claim or suit that in anyway, directly or indirectly, 
contingently or otherwise, affects or might affect other Members of this Agreement shall provide 
prompt and timely notice to the Members who may be affected by the suit or claim.  Each 
Member reserves the right to participate in the defense of such claims or suits as necessary to 
protect its own interests. 

ARTICLE XIII.  
INSURANCE

Members of this Agreement shall maintain an insurance policy or maintain a self insurance 
program that covers activities that it may undertake by virtue of membership in the Mutual Aid 
and Assistance Program.    The following minimum insurance limits apply: 

A. Commercial General Liability - $1,000,000 each occurrence and $2,000,000 in 
aggregate, including products and completed operations liability 

B. Automobile Liability - $1,000,000 combined single limit. 
C. Excess Liability - $3,000,000 each occurrence and aggregate 
D. Property Insurance – Coverage for equipment used as part of this Agreement 
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ARTICLE XIV. 
CONFIDENTIAL INFORMATION

To the extent provided by law, any Member or Associate Member shall maintain in the strictest 
confidence and shall take all reasonable steps necessary to prevent the disclosure of any 
Confidential Information disclosed under this Agreement.  If any Member, Associate Member, 
third party or other entity requests or demands, by subpoena or court order, that a Member or 
Associate Member disclose any Confidential Information disclosed under this Agreement, the 
Member or Associate Member shall immediately notify the owner of the Confidential Information 
and shall take all reasonable steps necessary to prevent the disclosure of any Confidential 
Information by asserting all applicable rights and privileges with respect to such information and 
shall cooperate fully in any judicial or administrative proceeding relating thereto.   

ARTICLE XV.  
EFFECTIVE DATE

This Agreement shall be effective after the Water and Wastewater Utility’s authorized 
representative executes the Agreement and the applicable Regional Committee Chair receives 
the Agreement.  The Regional Committee Chair shall maintain a list of all Members in the 
respective region.  The Statewide Committee Chair shall maintain a master list of all members 
of the Mutual Aid and Assistance Program.  

ARTICLE XVI.  
WITHDRAWAL

A Member may withdraw from this Agreement by providing written notice of its intent to 
withdraw to the applicable Regional Committee Chair and the Statewide Chair.  Withdrawal 
shall take effect sixty (60) days after the appropriate officials receive notice.  Withdrawal from 
this Agreement shall in no way affect a Requesting Member’s duty to reimburse a Responding 
Member for cost incurred during a Period of Assistance, which duty shall survive such 
withdrawal or termination of this Agreement. 

ARTICLE XVII.  
MODIFICATION

No provision of this Agreement may be modified, altered or rescinded by individual parties to the 
Agreement.  Modifications to this Agreement may be due to programmatic operational changes 
to support the Agreement, legislative action, creation of an interstate aid and assistance 
agreement, or other developments.  Modifications require a simple majority vote of Members 
within each region and a unanimous agreement between the regions.  The Statewide 
Committee Chair must provide written notice to all Members of approved modifications to this 
Agreement.  Approved modifications take effect ninety (90) days after the date upon which 
notice is sent to the Members.  



9-12

Handbook on Wastewater Management

9 New York State WARN Agreement 
October 2007 

ARTICLE XVIII.  
SEVERABILITY

The parties agree that if any term or provision of this Agreement is declared by a court of 
competent jurisdiction to be illegal or in conflict with any law, the validity of the remaining terms 
and provisions shall not be affected, and the rights and obligations of the parties shall be 
construed and enforced as if the Agreement did not contain the particular term or provision held 
to be invalid.   

ARTICLE XIX.  
PRIOR AGREEMENTS

This Agreement supersedes all prior Agreements between Members to the extent that such 
prior Agreements are inconsistent with this Agreement. 

ARTICLE XX. 
PROHIBITION ON THIRD PARTIES AND ASSIGNMENT OF RIGHTS/DUTIES

This Agreement is for the sole benefit of the Members and no person or entity may have any 
rights under this Agreement as a third party beneficiary.  Assignments of benefits and 
delegations of duties created by this Agreement are prohibited and must be without effect. 

ARTICLE XXI.  
INTRASTATE AND INTERSTATE MUTUAL AID AND ASSISTANCE PROGRAMS

To the extent practicable, Members of this Agreement shall participate in Mutual Aid and 
Assistance activities conducted under the State of New York Intrastate Mutual Aid and 
Assistance Program and the Interstate Emergency Management Assistance Compact (EMAC).  
Members may voluntarily agree to participate in an interstate Mutual Aid and Assistance 
Program for water and wastewater utilities through this Agreement if such a Program were 
established.   
Now, therefore, in consideration of the covenants and obligations set forth in this Agreement, 
the Water and Wastewater Utility listed here manifests its intent to be a Member of the Intrastate 
Mutual Aid and Assistance Program for Water and Wastewater Utilities by executing this 
Agreement on this ___________ day of __________ 20___. 

Water/Wastewater Utility:                             

                     By:    

                     Title    

             
          Please Print Name 
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Region 1:
~�#�	`�"���		mikebwd@optonilne.net 

Bethpage Water District   

������������		���#

������������	�	������	���(���	����	�	������

������������	�	��������	����	�	�������

������������	�	���#	����	�	���������

Stan Carey   scarey@massapequawater.com

Massapequa Water District

������������	�������

������������	�	����											

Phil Thompson  pthompson@scwa.com

������������	�	���#	^!���		

������������	�	^������	����

������������	�	X��������	����

Region 2:
Judy Hansen jhansen@kingston-ny.gov 

Kingston Water

������������	�������

������������	�����

Region 3:
Chris Wheland chris.wheland@troyny.gov 

Troy Water Dept

�������������	������

�������������	����

Region 4:
Connie Schreppel cschreppel@mvwa.us 

Mohawk Valley Water

���	���������	������

���	��������	����

���	��������	���������	����

Region 5:
Marty Aman maman@wcwsa.org 

Wayne County Water and Sewer

�������������	������

������������	�����	

,��,�Z<��
Rochelle Cassella rochelle@nysawwa.org 

������������	������

������������	����

>�����D�/�����������
Patricia C Scalera  scalera@nyruralwater.org

��������������

��	�����	������	!�"��	��	��������������
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Appendix 1: 
Glossary of Terms
The defi nitions in this glossary are copyrighted and reproduced by 
permission of the Offi ce of Water Programs, California State University, 
Sacramento Foundation, 6000 J Street, Sacramento, CA 95819-6025. 
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Abatement: Putting an end to an undesirable or unlawful 

condition affecting the wastewater collection system. A 

��������	 �����	 ��"��	 ��	 !�(�	 ������	 ��"����	 ��������

ed to the collection system may be issued a “Notice of 

�$���������	X"�!	�������	����	"�"����	������$�	�!�	(�����

tion, suggest corrective measures, and grant a period of 

time for compliance. 

,\�������
� The taking in or soaking up of one substance 

into the body of another by molecular or chemical action 

(as tree roots absorb dissolved nutrients in the soil). 

Acid: A substance that tends to lose a proton, dissolves 

in water with the formation of hydrogen ions, contains 

hydrogen which may be replaced by metals to form salts, 

and is corrosive. 

,�����&��)!�	��������	��	�����	��	����������	��	��"�����

ize bases. Acidity is expressed in milligrams per liter of 

equivalent calcium carbonate. Acidity is not the same 

as pH because water does not have to be strongly acidic 

(low pH) to have a high acidity. Acidity is a measure of 

how much base must be added to a liquid to raise the pH 

to 8.2.

,���"����� =��\�
� Adsorptive particles or granules of 

carbon usually obtained by heating carbon (such as 

wood). These particles or granules have a high capacity 

to selectively remove certain trace and soluble materials 

from water. 

,���"����� +������� Sludge particles produced in raw or 

�������	 ����������	 [�������	 ����"���\	 $�	 �!�	 �����!	

of organisms (including zoogleal bacteria) in aeration 

���#�	��	�!�	��������	��	������(��	�@�����	)!�	����	����

��(�����	�����	����	�!�	����	�!��	�!�	���������	���	�����

ing with bacteria, fungi, and protozoa. Activated sludge is 

different from primary sludge in that the sludge particles 

�������	 ����	 ��(���	 ���������	 �!��	 ���	 ����	 ��	 �!�	 ���

coming wastewater. 

,���"�����+������)�������	�	$���������	����������	������

ment process that speeds up the decomposition of 

wastes in the wastewater being treated. Activated sludge 

is added to wastewater and the mixture (mixed liquid) 

is aerated and agitated. After some time in the aeration 

tank, the activated sludge is allowed to settle out by 

�������������	���	��	��������	��	[������\	��	��"���	[���

turned to the aeration tank) as needed. The remaining 

wastewater then undergoes more treatment. 

,��������
�� The gathering of a gas, liquid, or dissolved 

substance on the surface or interface zone of another 

substance.

,�"�
����������*������
��	���	�������	��	�����	�����

(�����	�!��	"�������	�������	����������	��	����	��������	

��"��	��+"���������	~��	����"��	�������	�����"�	��	���

���	 ��	 ����(��	 ��	 ��������	 �����	 ��	 ������	 ���"����������	

removed by conventional treatment processes. Typical 

���������	 ����"��	 �!������	 ���������	 ���	 �����"��	 ����

tration. Also called “tertiary treatment.” 

,������
� The process of adding air to water. Air can be 

added to water by either passing air through water or 

passing water through air. In wastewater treatment, air 

is added to freshen wastewater and to keep solids in 

suspension. With mixtures of wastewater and activated 

sludge, adding air provides mixing and oxygen for the 

microorganisms treating the wastewater. 

,������
�B�%�����~�@��	��+"���	)!�	��������	��	�!�	�����

tion tank including living organisms and material carried 

into the tank by either untreated wastewater or primary 

����"����

,������
�*�
D�	)!�	���#	�!���	���	��	�������	��������

ter is mixed with return sludge and aerated. The same as 

“aeration bay,” “aerator,” or “reactor.” 

,���\�����	���������	��	�!��!	������(��	�@����	��	�����

ent in the aquatic (water) environment.

,���\��� E��������	 `�������	 �!��!	 ����	 ��(�	 ���	 ������

duce only in an environment containing oxygen which 

��	�(����$��	���	�!���	�����������	[$����!���\�	������	���

mospheric oxygen or oxygen dissolved in water. Oxygen 

combined chemically, such as in water molecules (H2O), 

cannot be used for respiration by aerobic bacteria. 

,���\��� ;�����������
�� Decomposition and decay of 

organic material in the presence of “free” or dissolved 

oxygen.

,���\��� ;�������
�	 )!�	 $���#����	 ��	 ������	 $�	 ������

organisms in the presence of dissolved oxygen. This 

���������	�������	���	$�	"���	��	�����	����	�����	�����

(����	��"����	��	����#����	������	��"���	���	�������	[���\	

sludge, or waste sludge from activated sludge treatment 

,���
��$����
�������&����*����
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plants designed without primary settling. The sludge to 

be treated is placed in a large aerated tank where aero�

bic microorganisms decompose the organic matter in 

the sludge. This is an extension of the activated sludge 

process. 

,���\��� )������� A waste treatment process conducted 

under aerobic (in the presence of “free” or dissolved oxy�

gen) conditions. 

,�,��American Gas Association

,����������
� The grouping, or coming together of dis�

persed suspended matter into larger particles, called 

“iloc”, which settle more rapidly.

,	;+�� ��+"����	 ���"��	 ����������	 ���������	 �	 �����

threatening infection caused by a virus that lives in the 

$����	���	$���	��"���	��	��������	��������

,���E����� A device used to ventilate manholes and lift 

stations. 

,���=��
�����Expression of the amount of air movement 

or air leakage into or out of a building in terms of the 

number of building volumes or room volumes exchanged.

,���=�
����
��� Assembly of equipment for the simulta�

neous control of air temperature, relative humidity, pu�

rity, and motion.

,���=�
����
�
��+&������Assembly of equipment for air 

treatment to control simultaneously its temperature, hu�

midity, cleanliness, and distribution to meet the require�

ments of a conditioned space.

,������� In plumbing, an unobstructed vertical distance 

through free atmosphere between the opening of a pipe 

or faucet supplying water to a tank and the water surface 

��	�!�	���#	��	�����	��(���

,���G�
���
��M
����Consists of a fan and one or more coils 

[!������	���>��	�������\�	��������	��@���	$�@���	�������	

and their associated controls. Typically the fan and the 

coils are mounted within a single cabinet.

,������� A device for raising liquids by injecting air near 

the bottom of a riser pipe submerged in the liquid.

,��Q��Q����G����@$���
�����Exchanger that transfers heat 

from an exhaust airstream to a separated supply air�

stream.

,����� Microscopic plants which contain chlorophyll and 

��(�	��������	��	�"�������	��	������	)!��	����	���	$�	���

tached to structures, rocks or other similar substances. 

Algae produce oxygen during sunlight hours and use 

oxygen during the night hours. Their biological activities 

appreciably affect the pH and dissolved oxygen of the 

water.

,����� E����� Sudden, massive growths of microscopic 

���	�����������	�����	�����	�"�!	��	�����	��	$�"�������	

algae, which develop in lakes and reservoirs. 

,���������Any substance which will kill algae

,��%���� Portion of a sample.

,�D�����Any of certain soluble salts, principally of sodium, 

potassium, magnesium, and calcium, that combine with 

acids to form neutral salts and may be used in chemical 

processes such as water or wastewater treatment. Exam�

ples include calcium carbonate, sodium hydroxide, and 

sodium bicarbonate.

,�D���
�� The condition of water or soil that contains a 

�"��������	 ���"��	 ��	 ��#���	 �"$�������	 ��	 �����	 �!�	 ��	

above 7.0. 

,�D���
��&� The capacity of water or wastewater to neu�

tralize acids. This capacity is caused by the water’s 

content of carbonate, bicarbonate, hydroxide, and oc�

casionally borate, silicate, and phosphate. Alkalinity is 

expressed in milligrams per liter of equivalent calcium 

carbonate. Alkalinity is not the same as pH because wa�

ter does not have to be strongly basic (high pH) to have a 

high alkalinity. Alkalinity is a measure of how much acid 

must be added to a liquid to lower the pH to 4.5. 

,����
��
�� =����
�� �,=��� Electrical current which re�

verses direction repeatedly and rapidly. The change in 

current is due to a change in voltage which occurs at the 

same frequency.

,�\��
��,����Surrounding air (usually outdoor air or the 

air in an enclosure under study).

,�\��
��*����������� The temperature of the surround�

ing area.

,������
� >���
��� +��
������ 	
������� �,>+	�� A private 

organization that coordinates some US standards set�

ting. It also approves some US standards that are often 

called ANSI standards. ANSI also represents the United 

States to the International Standards Organization. See 

also: International Standards Organization

,������
� +��
����� =���� ���� 	
�������
� 	
������
���
�,+=		���A standard character set that (typically) assigns 

�	��$��	��+"����	��	���!	�������	�"�$���	���	��������	����

����	�!��������		������"���	"���	���	��	�����	��	[��$��\	

Extended ASCII. The other major encoding standard is 

EBCDIC.
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,������
� ����� ������ �,����� A standard used to de�

scribe the size of a wire. The large the AWG number, the 

smaller (thinner) the described wire.

,��
���
�	]��	��	����������������	$�	$�������	��	����	

new bacteria.

,���
��� �>G��� A chemical combination of hydrogen 

(H) and nitrogen (N) found extensively in nature. An in�

dicator of fresh pollution.

,���
������
�� Conversion of organic nitrogen to am�

��������������	���"�����	����	�!�	$���������	����������

tion of organic matter (i.e., dead plant and animal tissue, 

fecal matter, etc.)

Ampacity: The amount of current (measured in amperes) 

that a conductor can carry without overheating

,������ ���� ����� Unit of current measurement The 

���"��	��	�"�����	�!��	����	����	�!��"�!	�	���	�!�	���

sistor when one volt is applied

,�����Q����� The quantity of electricity equal to the 

����	��	�	�"�����	��	���	������	���	���	!�"��

Amperometric: A method of measurement that records 

��������	 �"�����	 �������	 ��	 ����������	 ���!��	 �!��	 ���

cording voltage. Amperometric titration is an electro�

metric means of measuring concentrations of substances 

in water.

,
����\���� A condition in which atmospheric or dis�

solved molecular oxygen is not present in the aquatic 

(water) environment. 

,
����\��� E�������� Bacteria that live and reproduce in 

an environment containing no “free” or dissolved oxy�

gen. Anaerobic bacteria obtain their oxygen supply by 

breaking down chemical compounds which contain oxy�

gen, such as sulfate. 

,
����\��� ;����������
� Decomposition and decay of 

organic material in an environment containing no “free” 

or dissolved oxygen.

,
����\��� ;�������� A wastewater solids treatment de�

vice in which the solids and water (about 5 percent sol�

ids, 95 percent water) are placed in a large tank where 

bacteria decompose the solids in the absence of dis�

solved oxygen. 

,
������A format that uses continuous physical variables 

such as voltage amplitude or frequency variation to rep�

resent information. Contrast with digital.

,

�
������� A sound generating device that intercepts 

and speaks the condition of circuits or circuits opera�

tions. A signaling device that gives a visual or audible 

signal (or both) when energized.

,
�$���� A condition in which the aquatic (water) envi�

ronment does not contain enough dissolved molecular 

�@�����	 �!��!	 ��	 ������	 ��	 �@����	 ���������	 ����������	

Generally refers to an environment in which chemically 

bound oxygen, such as in nitrate, is present. 

,����"�������
���A grounding bus or strap in a build�

ing that is suitable for connecting to data communication 

equipment. It includes a grounding subsystem, the build�

ing’s electrical service conduit and a grounding conduc�

tor. See also EIA 607 and the National Electrical Code.

,%������� Thermostat for use in water.

,���&$����
� Suffocation from a lack of oxygen.

,���������
�	 ]��	 ��	 �������	 ���	 ����������������	 $�	

plants for growth.

,�����������E�������� Bacteria that use inorganic carbon 

(i.e., carbon dioxide) for energy and cell growth.

,"������ )���� The average over time of a modulated 

signal.

,��� See American Wire Gauge.

,$����K�
� Fan that moves air in the general direction of 

the axis about which it rotates.

EZ;��	:�����	��	�!�	��(�����	$���!������	�@����	�������	

The total amount of oxygen used by microorganisms de�

composing organic matter increases each day until the 

ultimate BOD is reached, usually in 50 to 70 days. BOD 

"�"����	������	��	�!�	��(�����	`��	��	`����	

E��D���	�	����	����������	��"���	$�	������������	�����

�"���	���"�����	��	�!�	����	��	��+"��	����	�!�	����$��	�����	

supply system from sources other than those intended; 

or the backing up of liquid, through a conduit or chan�

����	 ��	 �	 ���������	 ��������	 ��	 ������	 �����	 `��#����	

^��(�����		�	���	�������(�	��(����	���!��	��	������"�����	

"���	��	���(���	$��#����	����	�	����$��	�����	�������

`��#���!���}	)!�	�������	��	��(������	�!�	����	��	�����	

$��#	 �!��"�!	 �!�	 ������	�����	 ��	����(�	 �!�	���������	

solids. 

E�������� Primitive organisms (mostly plants) that are 

generally free of pigment and reproduce by dividing in 

����	����	��	�!���	�������	)!��	���	��������������	��	���	

require light for their life processes, and can be grown in 

special cultures out of their native environment.

Anaerobic	�	$�������	�!��!	���	����	��	�!�	�$�����	

of “free” oxygen, deriving their oxygen from break�
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ing down complex substances.

Coliform Group	�	�	���"�	��	$��������	�������������	

found in the intestinal tract of warm blooded ani�

mals, used as indicators of human pollution. The 

��/��	 �������	 ���}	 ��!����!��	 ����	 [�����\�	 ��"��	

in the intestines of man and Aerobactor Aerogenes/ 

normally found on grain and plants.

Facultative	 �	 $�������	 �!��!	 ���	 �����	 �!�����(��	

to grow in the presence and absence of dissolved 

oxygen. Bacteria Primitive organisms, mostly plants 

and generally free of pigment, which reproduce by 

��(�����	��	����	���	��	�!���	�������	)!��	���	�������

celled, do not require light for their life processes, 

and can be grown in special cultures out of their na�

tive environment.

E���������=��������In the case of activated sludge, it; bac�

terial culture refers to the group of bacteria classed as 

Aerobes, and facultative organisms, which covers a wide 

range of organisms. Most treatment processes in the 

United States grow facultative organisms which utilize 

the carbonaceous (carbon compounds) BOD. Faculta�

tive organisms can live when oxygen resources are low. 

�!��	���������������	��	��+"�����	�!�	����������	���������	

are Obligate Aerobes (require oxygen) and must have at 

least 0.8 mg/L of dissolved oxygen throughout the whole 

system to function properly.

E����������	����������	����"��	���������	"���	���!	 ��"��

rescent lamps to provide the voltage necessary to strike 

the mercury arc within the lamp, and then to limit the 

���"��	��	�"�����	�!��	�����	�!��"�!	�!�	�����

E�
������ Technically, the difference, in Hertz (Hz), be�

tween the highest and lowest frequencies of a transmis�

����	�!������	]�"����	����������	�!�	��������	��	���"��	��	

data that can be sent through a given circuit.

E����������;������ Mechanically balanced damper that 

rotates from changes in pressure within breeching to 

bleed air into the breeching to maintain steady draft.

E���/��D��A screen composed of parallel bars, either ver�

tical or inclined, placed in a sewer or other waterway to 

catch debris. The screenings may be raked from it. 

E���� A substance which takes up or accepts protons. 

A substance which dissociates (separates) in aqueous 

solution to yield hydroxyl ions. A substance containing 

hydroxyl ions which reacts with an acid to form a salt or 

which may react with metals to form precipitates. 

E�����)������� A treatment process in which a tank or re�

�����	��	�������	�!�	����������	[��	���"����\	��	�������	��	

a chemical solution is prepared and the tank is emptied. 

)!�	 ���#	 ���	 �!��	 $�	 ������	 ���	 �!�	 �������	 ���������	

Batch processes are also used to cleanse, stabilize or 

condition chemical solutions for use in industrial manu�

facturing and treatment processes.

E���� A unit of signaling speed. The speed in Baud is the 

number of discrete conditions or signal elements per 

second. If each signal event represents only on bit con�

dition, then Baud is the same as bits per second.  Baud 

rarely equals bits per second.

E����/�����The rate at which data is transferred over an 

�����!����"�	:X����	������	�����������

E�����+����;����
��E+;���The practice of handling storm�

�����	 �!��"�!	 �������"��"���	 ���	 ���"���	 �������!��	

to new and redevelopment projects to reduce impacts 

on watersheds by conserving natural areas, reducing 

impervious cover and better integrating stormwater 

treatment.  Better Site Design is similar to Low Impact 

Development (LID) and is one of the principles of Smart 

Growth.

E������&��An assay method using a change in biological 

activity as a qualitative or quantitative means of ana�

lyzing a material’s response to biological treatment. A 

method of determining toxic effects of industrial wastes 

��	��!��	������	$�	"����	��(�	���������	�"�!	��	���!	���	

test organisms.

E������������ Chemical change resulting from biological 

action.

E����������� Z$&��
� ;���
�� �EZ;�� The rate at which 

organisms use the oxygen in water or wastewater while 

stabilizing decomposable organic matter under aerobic 

conditions. In decomposition, organic matter serves as 

food for the bacteria and energy results from its oxida�

tion. BOD measurements are used as a measure of the 

organic strength of wastes in water. 

E�����������
�� The breakdown of organic matter by 

bacteria to more stable forms which will not create a 

nuisance or give off foul odors.

E�����������
� A condition whereby organic material; 

tend to be transferred from the dispersed form in waste�

water to settleable material by mechanical entrapment 

and assimilation.

E����������,�������K�����: A biological wastewater treat�

����	�������	�!��	"����'��	��@��	����	�����	[�����	�@�����

ed shale, polystyrene beads) for growth and retention of 
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biological microorganisms responsible for BOD removal 

���	��������������

E����������)������� A waste treatment process by which 

bacteria and other microorganisms break down complex 

organic materials into simple, nontoxic, more stable sub�

stances. 

E������� A mass or clump of organic material consisting 

of living organisms feeding on the wastes in wastewater, 

dead organisms, and other debris. 

E��������� A primarily organic solid product produced by 

����������	���������	���������	�!��	���	$�	$����������

ly recycled. The word “biosolids” is replacing the word 

“sludge.” 

E����������
�� Stimulation of the growth of algae and 

��!��	�+"����	������	���"�����	����	�(���	�������'�����	��	

lakes, rivers, and estuaries.

E�����"�&� A survey of the types and numbers of organ�

isms naturally present in the receiving waters upstream 

���	����������	����	�����	����"�����	�����������	���	

made between the aquatic organisms upstream and 

those organisms downstream of the discharge.

E��
��
�� E������ G��������� �EG���	 ~����	 ��������	 ���

(����"�	�����	��	�������	+"��	��	�!�	�(���������	��	����	

pounds of water at 2120F, having a total heat content of 

������	`)]%��

E����\��
��)������
��A disease causing organism which 

��(��	��	�!�	$�����	���	����	��!��	�����	��	$���	��"����	��	

infected persons.

E����
� Discharge of water from a steam boiler or 

other recirculating system that contains high total dis�

solved solids.

E������A device used to ventilate manholes and lift sta�

tions. 

EZ;��See Biochemical Oxygen Demand.

E������ Vessel in which a liquid is heated with or without 

vaporization; boiling need not occur.

E������K����)���� Pump which returns condensed steam, 

makeup water, or both directly to the boiler.

E������K�������� Water supplied to a boiler by pumping.

E������G���������	+"�(�����	��	������	`�">!��

E�
��
��	 �	 (�������	 ���������	 ���!	 ���������!��	 $�	

�����������	 /������	 �����"��������������	 �����	 ������	

It is done to provide electrical continuity and to offer the 

capacity to safely conduct any current.

E�
��
�� ������� A conductor used to assure the re�

quired electrical connection between metal parts of an 

electrical system.

E�
��
�� =�
�������� The conductor that connects the 

����"������	��������	�����	��	����������	�+"�������	��$��	

raceways, or other enclosures to the approved system 

ground conductor

E��
���=������� Conductors between the last over current 

device and the outlets

E��
��� =������#� ��
����� )�������� A branch circuit that 

supplies outlets for lighting and power.

E��
���=������#�	
��"�������A branch circuit that supplies 

only one piece of equipment.

E��
��� =������#� ��������� A branch circuit having two 

or more ungrounded circuit conductors, each having a 

voltage difference between them, and a grounded circuit 

conductor (neutral) having an equal voltage difference 

between it and each ungrounded conductor.

E��
���+���� A sewer that receives wastewater from a 

relatively small area and discharges into a main sewer 

serving more than one branch sewer area. 

E���D� A fracture or opening in a pipe, manhole or other 

structure due to structural failure and/or structural de�

fect. 

E���D� )��
��� )!��	 �����	 ��	 ����	 �!��	 �!�	 ����"���	 ����

taminant concentration in a controlled air stream (usu�

ally an adsorption device) begins to increase as the ad�

sorbing device becomes saturated.

E���D��������� In an adsorption device, the increase in 

outlet concentration of the controlled contaminant from 

the break point, as the adsorbing media reaches satura�

tion.

E������
���Passage for conducting the products of com�

$"�����	����	�	�"��������	���������	��	�	(���	��	�!������

E������*�������M
����E*M�� The amount of heat required 

to raise the temperature of one pound of water, one de�

gree Fahrenheit.

E��� British thermal unit.

E�F����A solution or liquid whose chemical makeup neu�

tralizes acids or bases without a great change in pH.

E�����
�� +����� �	 ���(��������	 ��������	 ����������	 �	

building wastewater collection system to a lateral or 

branch sewer. The building sewer may begin at the out�

side of the building’s foundation wall or some distance 

(such as 2 to 10 feet) from the wall, depending on local 
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sewer ordinances. Also called a “house connection” or a 

“service connection.” 

E�����
������������=�������
�+&������All of the waste�

water drains pipes and their hardware that connect 

��"�$���	��@�"���	������	��	��/�����	��	�	$"������	��	�!�	

building sewers. This includes traps, vents, and clea�

nouts. 

E��D�
��� A decrease in the settleability of an activated 

��"����	 ��	 ����"���	 $�	 �	 �����������	 ����	 ��	 �!�	 X�"���	

Volume Index.

E��
���	^���	��	�	�"���$"�����	��(���	[��	�	$�����	��	�"��

����\	�!���	�����	��	����"����

E&����� A pipe, valve, gate, weir, trench or other device 

��������	��	������	���	��	����	��	�	����������	����	��	$�	

��(�����	����	"�"��	�!������	��	�����	X��������	������	

��	�	�������	����	�!��!	�������	�!�	����	���"��	�	��������	��	

device that needs maintenance or repair. In a wastewater 

���������	������	�(������	�����	�!�"��	$�	$�������	����	

a holding pond for future treatment. 

=+ZQ=��\�
��� +���� Z"������ ����������	 �!��	 �����	

�"�	��	�	�����	[��	����	�������\	��	�	���"��	��	�����	�@�����

ing the hydraulic capacity of the sewer. CSOs usually oc�

cur during periods of heavy precipitation or high levels 

of runoff from snow melt or other runoff sources. 

=�\�
��� G������ A heating unit, usually wall mounted, 

which enclosed in a cabinet. This device usually relies 

upon convection as the method of heating.

=��\�
�������Z$&��
�;���
���=EZ;�� A measure of the 

amount of dissolved oxygen required for the biological 

oxidation of compounds containing carbon in the sam�

ple. Same as Biochemical Oxygen Demand.

=��\�
������� +������ A stage of decomposition that oc�

curs in biological treatment processes when aerobic bac�

teria, using dissolved oxygen, change carbon compounds 

��	���$��	���@����	X��������	��������	��	��	������������	

BOD” because the microorganisms consume organic or 

���$��	�����"���	�����	���	��������	�����"���	������	

=�����E���
� A chamber or well used with storm or com�

bined sewers as a means of removing grit, which might 

otherwise enter and be deposited in sewers. 

=�����������B�������Industrial wastewater discharge pol�

�"����	����"���	������	��(������	$�	^�	�!��	���	�������	��	

�!�	����"���	����	���	���"����	��	���	��������	����!���	

in the United States that discharges to a POTW. These are 

����"����	 ����"���	 ������	 $����	 ��	 �!�	 ���!������	 �(����

able to treat the waste streams from the processes of the 

��������	 ���"������	��������	���	��������	���	����"���	

at the point of discharge from the regulated process. The 

����"����	����"���	������	���	������	��	�!�	����	��	|������	

Regulations. 

=��������)�������
��An electrical system for prevention 

of rust, corrosion, and pitting of metal surfaces which 

���	��	�������	���!	�����	��	�����	�	����(������	�"�����	

��	����	��	����	�!��"�!	�	��+"��	[�����\	��	�	����	��	����

tact with the metal in such a manner that the external 

electromotive force renders the metal structure cathod�

ic. This concentrates corrosion on auxiliary anodic parts 

�!��!	���	����$�������	�������	��	��������	�������	��	����

ting the structure corrode. 

=���
�� A positively charged ion in an electrolyte solu�

�����	 ���������	 ��	 �!�	 ���!���	 "����	 �!�	 ����"����	 ��	 �	

difference in electrical potential. Sodium ion is a cation.

=�"�����
�	 ������'�����	 ��	 �	 �"����	 ��"��	 ���"�����	 ��	

vibration, noise and destruction of equipment. This oc�

curs when the absolute pressure of the system equals 

�!�	(����	�����"��	��	�!�	��"��	�"�����	*�	�	�������"���	

pump, the impeller usually receives the most damage.

=�
���������=���������� Nonpositive displacement com�

pressor which depends for pressure rise, at least in part, 

on centrifugal forces. A turbocompressor.

=�
���������K�
��Fan in which the air enters the impeller 

axially and leaves it substantially in a radial direction.

=�
��������� A mechanical device in which centrifugal 

�����	��	"���	��	��������	�����������	��+"���	���>��	����

arate liquids of different densities.

=��������
�@$���
���
� An examination administered 

by a state or professional association that operators take 

to indicate a level of professional competence. 

=��� Cubic feet per minute.

=���
����=�����&��A record of each person involved in the 

handling and possession of a sample from the person 

who collected the sample to the person who analyzed 

the sample in the laboratory and to the person who wit�

nessed disposal of the sample. 

=�������� G&���
�� )��
� A written plan to identify and 

control the hazards associated with laboratory work.

=�������� Z$&��
� ;���
�� �=Z;�� A measure of the ox�

���������"����	 ��������	 ��	 �������	 ������	 �������	 ��	

wastewater. COD is expressed as the amount of oxygen 

consumed from a chemical oxidant in mg/L during a spe�
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�����	�����	:��"���	���	���	�����������	�������	��	�!�	$���

chemical oxygen demand because the chemical oxidant 

may react with substances that bacteria do not stabilize.

=G@�*/@=� Chemical Transportation Emergency Center: 

A public service of the Manufacturing Chemists Associa�

tion, which provides immediate advice in the event of a 

!�'����"�	��������	����������	[���\	���������

=��������������Water used as a cooling medium, particu�

�����	��	����������������	��������	�!��!	��	��	$����	���

bient temperature.

=��������Refrigerating machine used to transfer heat be�

�����	��"����	��������	�!�����	�	��	��������	�������������	

system of compressor, condenser, and evaporator with 

all operating and safety controls.

=�������
���� Compounds of chlorine with organic and 

inorganic nitrogen.

=�����
���
� The application of chlorine to water or 

wastewater, generally for the purpose of disinfection, but 

frequently for accomplishing other biological or chemi�

cal results (aiding coagulation and controlling tastes and 

odors). 

=�����
������A metering device which is used to add chlo�

rine to water. 

=�����
���=�������	�������	�@������	��	�	�������!�������	

gas about 2.5 times heavier than air under normal tem�

peratures and pressures. In liquid form it is amber and 

about 1.5 times heavier than water.

Available	�	�	����"��	��	�!�	�@���'���	�����	��	�!���

rinated lime and hypochlorites.

Contact Tank	�	�	���������	���#	���(����	���������	

��	���"��	�"��������	����	���	�!�	������������	�������	

to take place.

Demand	 �	 �!�	 ����������	 $������	 �!�	 ���"��	 ��	

�!������	 �����	 ���	 �!�	 �����"��	 �����	 �	 ���������	

contact time. The demand may change with dosage, 

time, temperature, pH and the nature and amount of 

impurities in the water.

Requirement	 �	 �!�	 ������	 ��"�	 �!�	 �����"���	 )!�	

amount of chlorine added to produce the desired 

result.

=�����
��=�
�����M
���	�	$������	$����	�!��	���(����	�"��

�������	���������	����	���	������������	��	���"��	

=�����
��;���
�� Chlorine demand is the difference be�

tween the amount of chlorine added to wastewater and 

the amount of residual chlorine remaining after a given 

contact time. Chlorine demand may change with dosage, 

time, temperature, pH, nature, and the amount of the im�

purities in the water.

=�����
�� /�%������
�� The amount of chlorine which 

must be added to produce the desired result under stated 

conditions. The result (the purpose of chlorination) may 

be based on any number of criteria, such as a stipulated 

��������	��������	�	���������	�����"��	�!������	����������

tion, the destruction of a chemical constituent, or others. 

*�	���!	����	�	��������	�!������	������	����	$�	����������	

This dosage is the chlorine requirement.

=��������
��� Chlororganic compounds are organic 

compounds combined with chlorine. These compounds 

generally originate from or are associated with living or 

dead organic materials.

=����� Hairlike protuberances found on certain proto�

'����	 [������	 ��������\	 ���	 �"����������	 �+"����	 ��(�����

$������	)!��	���	"���	���	����������	��	��	��"��	����	��	

liquid.

=�������� A class of protozoans distinguished by short 

hairs on all or part of their bodies.

=�������\���D����A device used to open and close a circuit 

by automatic means when a predetermined level of cur�

����	�����	�!��"�!	���

=�������
�� ������ Water that circulates repeatedly 

���"��	�	�����	"���	��	�	������������	��(���	��	��	�	���

vice that cools or heats water or air.

=���������
�� Any process or combination of processes 

the main purpose of which is to reduce the concentra�

tion of suspended matter in a liquid. 

=���������A large circular or rectangular tank or basin in 

which water is held for a period of time during which the 

!��(���	�"�������	������	������	��	�!�	$������	����������	

are also called settling basins and sedimentation basins. 

May also be a tank or basin in which wastewater is held 

for a period of time during which the heavier solids set�

���	 ��	 �!�	 $�����	 ���	 �!�	 ���!���	 ���������	 �����	 ��	 �!�	

water surface. 

=���
� ������ ,���� An act passed by the US Congress to 

control water pollution. The Federal Water Pollution 

�������	���	������	��	����	[^"$���	���	¦^�§	������\�	*�	

���	�������	��	����	[�!�	�����	�����	����	^�	������\	

���	�����	��	����	[�!�	�����	�"�����	����	^�	�����\�	

=������
����	�!������	�!��	��"���	(���	����	���������	��	

��"��	[����\	�����!��	����	������	����������	)!��	��#��	��	

easier to separate the solids from the liquids by settling, 
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�#�������	��������	��	����������	

=��������
��)!�	��"�����	�����!��	��	(���	����	���������	

����	 ������	 ���������	 [����\	 ��"���	 $�	 �!�	 "��	 ��	 �!����

cals (coagulants). The chemicals neutralize the electri�

���	�!�����	��	�!�	����	����������	��������	�!��	��	����	

closer and form larger clumps. This clumping together 

makes it easier to separate the solids from the water by 

���������	�#�������	��������	��	����������	

=Z;��See Chemical Oxygen Demand.

=���� ��� K������� /�������
�� �=K/��� A publication of the 

United States Government which contains all of the pro�

�����	 ���	 ������'��	 �������	 ���"��������	 ����"����	 ��(��

ronmental regulations. 

=�������� A group of bacteria found in the intestines of 

�����$������	 �������	 [����"����	 !"����\	 ���	 ����	 ��	

plants, soil, air and water. Fecal coliforms are a specif�

ic class of bacteria which only inhabit the intestines of 

�����$������	��������	)!�	��������	��	��������	$�����

ria is an indication that the water is polluted and may 

�������	���!������	[����������"����\	����������	

=�������
� +&����� A network of pipes, manholes, clea�

nouts, traps, siphons, lift stations and other structures 

"���	 ��	 �������	 ���	 ����������	 ���	 ������������������	

wastes of an area and transport them to a treatment 

plant or disposal system. The collection system includes 

land, wastewater lines and appurtenances, pumping sta�

tions and general property.

=�������� Very small solids (particulate or insoluble ma�

������	��	�	������	��(����	����	�!��	������	���������	��	�	

liquid for a long time due to their small size and electri�

cal charge.

=������������ A means of measuring unknown concen�

trations of water quality indicators in a sample by com�

������	 �!�	 ������%�	 ������	 �����	 �!�	 ��������	 ��	 ��������	

reagents, with the color of known concentrations.

=��\�
���+���� A sewer designed to carry both sani�

tary wastewaters and storm or surface water runoff. 

=��\�
��� ���������� A mixture of storm or surface 

runoff and other wastewater such as domestic or indus�

trial wastewater. 

=��\����
� Chemical process of oxidation that occurs 

��	�	����	����	���"�!	��	����"��	!���	���	"�"����	�	������

=��\����
�,����Air required to provide for the complete 

combustion of fuel, and usually consisting of primary air, 

secondary air and excess air.

=����
���
� A mechanical treatment process which 

cuts large pieces of wastes into smaller pieces so they 

won’t plug pipes or damage equipment (shredding).

=����
����� A device used to reduce the size of the solid 

chunks in wastewater by shredding (comminuting). The 

shredding action is like many scissors cutting or chop�

ping to shreds all the large solids material in the waste�

water. 

=������
���	 )!�	 ���	 ��	 �������	 ���������	 ����������	 ��	

requirements. 

=����������)�������
����+������ A composite sample is 

a collection of individual samples obtained at regular in�

���(����	"�"����	�(���	���	��	���	!�"��	�"����	�	���!�"�	

time span. Each individual sample is combined with the 

��!���	��	����������	��	�!�	����	��	����	�!��	�!�	������	

was collected. The resulting mixture (composite sample) 

forms a representative sample and is analyzed to deter�

mine the average conditions during the sampling period. 

=���������� Device for mechanically increasing the 

pressure of a refrigerant vapor.

=�
��
����� Liquid formed by condensation of a vapor. 

In steam heating, water condensed from steam; in air 

conditioning, water extracted from air, as by condensa�

tion on the cooling coil.

=�
��
����� /����
� )���� Pump used to transfer con�

densate from one point in a system to another receiver; 

"�"����	 ���������	 ���!	 �	 �����(��	 ���#	 ���	 �	 �����	 (��(��	

the pump being controlled by tank level.

=�
��
����
��Change of state of a vapor into a liquid by 

extracting heat from the vapor.

=�
��
����	 ����	 �@�!�����	 ��	 �!��!	 (����	 ��	 ��+"�����	

by the rejection of heat to a heat sink.

=�
��
��
�� M
���	 ~��!���	 ������������	 ��������	 ��	 ����

dense refrigerant vapor to a liquid by compressing the 

(����	��	�	������(��������������	����������	���	��/����

ing heat to a cooling medium. The unit consists usually of 

one or more positive displacement compressors, motors, 

condensers, liquid receivers (when required), and neces�

sary accessories, mounted on a common base.

=�
����
��� ,��� Air treated to control its temperature, 

relative humidity, purity, pressure, and movement.

=�
������� A substance which offers little resistance to 

�!�	����	��	����������	�"�������	 *��"�����	������	����	 ��	

the most common form of conductor.

=�
�����E��&��The part of a conduit system, at the junc�
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tion of two or more sections of the system, that allows ac�

cess through a removable cover. Most commonly known 

as conduits, LBs, LLs, and LRs.

=�
�
���+�����	��������	�����	�����	�	�����	��	�!����

�����	 ��	 ��	 �����	 ���"�!	 ���	 ��	 ������"���	 �!��	 ��	 ���

ployee can bodily enter and perform assigned work; it 

has limited or restricted means for entry or exit (for ex�

ample, tanks, vessels, silos, storage bins, hoppers, vaults, 

and pits are spaces that may have limited means of en�

try); and it is not designed for continuous employee oc�

cupancy. 

=�
�
���+�����)������ A written form that assures that 

���"��	��	���������	!�'����	��	�	��������	�����	���	������

nated or managed prior to entry.

=�
�
�� A condition that may be established in a sludge 

hopper during sludge withdrawal when part of the 

sludge moves toward the outlet while the remainder 

tends to stay in place. Development of a cone or chan�

nel of moving liquid surrounded by relatively stationary 

sludge.

=�
�������
���
�����)�������The SPDES Permit that reg�

ulates construction activities that disturb one or more 

�����	��	�����	�^����������

=�
�����+��\�������
�	�������	���$���'�����	��	�	���������

tion of the conventional activated sludge process. In con�

tact stabilization, two aeration tanks are used. One tank 

is for separate reaeration of the return sludge (typically 

���	��	�����	��"�	!�"��\	$�����	��	��	���������	��	����	����	

the other aeration tank to be mixed with the primary ef�

��"���	��+"�����	����������

=�
����
���
��The introduction into water of microor�

ganisms, chemicals, toxic substances, wastes, or waste�

�����	��	�	�������������	�!��	��#��	�!�	�����	"����	���	

its next intended use. 

=�
�
����� B����� A load whose maximum current con�

tinues for three hours or more.

=�
�
����� )������� A treatment process in which wa�

ter is treated continuously (as opposed to batch treat�

ment) in a tank or reactor. The water being treated con�

���"�"���	�����	����	�!�	���#	��	���	����	��	�������	��	��	

�����	�!��"�!	�!�	���#�	���	�����	�"�	�!�	��������	���	

as treated water.

=�
"����
��)�������	��	!���	$�	�	��"��	��(���	$�	���"���	

variations in density.

=�
"�������A heating unit, usually wall mounted, which 

relies on convection for delivery of heated air.

=�
"�
��
��� *������
�� The common treatment pro�

cesses such as preliminary treatment, sedimentation, 

����������	 ����#����	 �������	 ��������	 $���������	 ����������	

activated sludge and chlorination wastewater treatment 

processes used by POTWs. 

=����
��=�����Coil that uses refrigerant or secondary cool�

���	��	���(���	��������	��	�������	���!	��!"������������

=����
��B�����Amount of cooling per unit time required 

by the conditioned space.

=����
��*���������	��������	��(����	�����	��������#��	��	

which atmospheric air cools warm water, generally by 

direct contact (evaporation).

=����
���������Water used for condensing a refrigerant.

=�������
� The gradual decomposition or destruction of 

a material by chemical action, often due to an electro�

chemical reaction. Corrosion may be caused by (1) stray 

current electrolysis, (2) galvanic corrosion caused by 

����������	�������	��	[�\	��������������������������	������	

Corrosion starts at the surface of a material and moves 

inward. 

=�������
� 	
��\������� Substances that slow the rate of 

corrosion. 

=������"���A chemical that can cause burns to skin, eyes 

or the respiratory system

=������"���������In water, dissolved oxygen reacts readily 

with metals at the anode of a corrosion cell, accelerating 

�!�	 ����	 ��	 ���������	 "����	 �	 ����	 ��	 �@�������	 ����"���	

such as rust forms. At the cathode where hydrogen gas 

may form a coating on the cathode and slow the corro�

sion rate, oxygen reacts rapidly with hydrogen gas form�

ing water, and again increases the rate of corrosion. 

=�����=�

����
��1. A connection between a storm drain 

system and a sanitary collection system. 

2. Less frequently used to mean a connection between 

two sections of a collection system to handle anticipated 

�(�������	��	���	�������	��	�	����������	$������	����#�

ing (potable) water and an unapproved water supply. 

=�&�������������� A waterborne intestinal parasite that 

causes a disease called cryptosporidiosis in infected 

humans. Symptoms of the disease include diarrhea, 

cramps, and weight loss. Cryptosporidium contamina�

tion is found in most surface waters and some ground�

water. Commonly referred to as “crypto.” 

=�\���K����)���+���
���=K+��	:���	��	����	"����	��	�@�����
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sion.

=����
��	)!�	����	��	�����������	��	�	����"���	����"���	��	

amperes.

=&�������,�����
��Cycling of air supply to a portion of an 

aeration tank to promote anoxic conditions suitable for 

����������������

;���&�=���
�
�� The connection of multiple devices in a 

serial fashion. Daisy chaining can save on transmission 

facilities. If a device malfunctions all of the devices daisy 

chained behind it are disabled.

;������ Device used to vary the volume of air passing 

through an outlet, inlet, or duct; or generally through 

�	 ��������	 �����	 �������	 $�	 (������	 �!�	 ���������������	

area.

;������,�������� Device (motor) that provides the nec�

essary fore to position a damper. Can be electrically, 

pneumatically or manually operated.

;���������� A small calendar disc attached to motors 

and equipment to indicate the year in which the last 

maintenance service was performed.

;�����"���Z$&��
��;Z���DO is the molecular (atmospher�

ic) oxygen dissolved in water or wastewater. 

;�������
���
��The deliberate removal of chlorine from 

water. The partial or complete reduction of residual 

chlorine by any chemical or physical process. 

;����������
� The breakdown of complex material into 

simpler substances by biological or chemical action. Also 

referred to as degradation.

;��������
� The conversion or breakdown of a sub�

stance to simpler compounds. For example, the degrada�

tion of organic matter to carbon dioxide and water. 

;������������
� Removal of water vapor from air.

;������������Air cooler, or an absorption or adsorption 

device used for lowering moisture content in air.

;�
���������
� An anoxic process that occurs when ni�

trite or nitrate ions are reduced to nitrogen gas and ni�

trogen bubbles are formed as a result of this process. 

)!�	$"$$���	�����!	��	�!�	$���������	����	��	�!�	����(����	

��"���	 �������	 ���	 �����	 �!�	 ����	 ��	 �!�	 �"�����	 ��	 �!�	

���������	�����������	)!��	���������	��	�����	�!�	��"��	��	

������	��"���	�$���(��	��	���������	����������	��	���(���	

�!��#������	����	���	����������������	

;�
���&�� The weight per unit volume of a substance, 

which varies with temperature.

;�������
� The process of settling solid material from a 

��"��	�"���������

;������
�� Absorbent or adsorbent, liquid or solid, that 

removes water or water vapor from an air stream.

;���
��
�*���� 1. The theoretical (calculated) time re�

quired for a small amount of water to pass through a 

���#	��	�	��(��	����	��	�����	��	)!�	���"��	����	��	!�"���	

minutes or seconds that a small amount of water is in a 

��������	$�����	 �����"������	$����	��	��������@	�!��$���	

In storage reservoirs, detention time is the length of time 

entering water will be held before being drafted for use 

(several weeks to years, several months being typical). 

;�������� The heavy, coarse material carried by wastewa�

ter.

;������ To drain or remove water from an enclosure. A 

structure may be dewatered so that it can be inspected 

or repaired. Dewater also means draining or removing 

water from sludge to increase the solids concentration. 

;������\����&��A measure of the ease with which water 

can be removed from a substance.

;�F����Q,��� ,�����
�� A diffused air activated sludge 

plant takes air, compresses it, and then discharges the 

air below the water surface of the aerator through some 

type of air diffusion device. 

;�F������Circular, square, or rectangular air distribution 

outlet, generally located in the ceiling and comprised of 

����������	���$���	����!������	���	��	(����"�	����������	

and planes and arranged to promote mixing of primary 

air with secondary room air.

;��������� A tank in which sludge is placed to allow de�

composition by microorganisms. Digestion may 

occur under anaerobic (more common) or aerobic con�

ditions. 

;������ ;����������� A point source that discharges a 

pollutant(s) to waters of the United States, such as 

streams, lakes or oceans. These sources are subject to 

the National Pollutant Discharge Elimination System 

(NPDES) program regulations. 

;������� Communications procedures, techniques, and 

equipment whereby information is encoded as either bi�

nary  “1” or “0”. Also the representation of information in 

discrete binary form.

;������=����
���;=��	���������	�"�����	�!��!	�����	��	���	

direction only.

;������K�������
��A method of treating water which con�
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�����	 ��	 �!�	 ��������	 ��	 ����"����	 �!��������	 ����!	 ��@�

����	����"�������	�������	�����"�������	���	�����������	)!�	

�����"������	 ����������	 ���	 $�	 ��������	 $"�	 �!�	 �!�������

chemical reactions will occur to some extent. The sedi�

���������	�������	��	��������	����	���	����(��������	����

��������	���	��������	������������	

;������/�
�F�������	�!��	�����	�(��	�!�	���"��	�"�����	

or through the ground directly into streams, rivers, or 

lakes. 

;����

���
�� ���
��� A device which disconnects a 

group of conductors from their source of supply.

;���
�����
�� The process designed to kill or inactivate 

most microorganisms in wastewater, including essen�

������	 ���	 ���!������	 [����������"����\	 $��������	 )!���	

are several ways to disinfect, with chlorination being 

the most frequently used in water and wastewater treat�

ment plants. 

;���
�����
�E&Q)��������;E)���A contaminant formed by 

the reaction of disinfection chemicals (such as chlorine) 

with other substances in the water being disinfected. 

;�����"��� Z$&��
� ���������� �������������� Oxygen dis�

solved in water or wastewater, usually abbreviated DO. 

Distillate: In the distillation of a sample, a portion is 

evaporated; the part that is condensed afterwards is the 

distillate.

;�����\������The rotating mechanism that distributes the 

����������	�(����	�(��	�!�	�"�����	��	�	����#����	������	��	

other process unit. 

;�����\�
��� In the context of the stormwater program, 

the term “disturbance” means construction or demoli�

tion activity that results in the exposure of soil.

;���
����Having a daily cycle or recurring each day.

;�"���
��J��"���)!�������	(��(�	�����	��	�"����	�	������	

��"���	��	��"��	��	���!��	��	���	�"������

;������� Residential living facilities. A domestic area 

will be predominantly residential in occupancy and is 

sometimes referred to as a “bedroom area” or “bedroom 

community.” 

;�
�������� )!�	 ���������	 ��	 �!�	 ����	 ��	 ������	 *�	 �!�	

lower part of a sewer or collection system or in that di�

rection. 

;�����Pressure difference which causes a current of air 

��	�����	��	����	�!��"�!	�	��"��	�!������	!������	��	������

;����=�\��� Cable that provides access to and from a net�

work system. Possibly the cable from a transceiver or an 

����(��"��	 ����	 ��	�	�"��������	���"������	����	 �!�	��$��	

����	�	�������"����	���������	��	/��#	��	�	"���%�	�������

;�&Q\��\� *����������� Temperature of air indicated by 

an ordinary thermometer.

;���Q�����E��
��� Burner designed to burn either gas or 

oil but not both simultaneously.

;�����Passageway made of suitable material, not neces�

sarily leaktight, used for conveying air or other gas at 

low pressures.

;�����D��A system of ducts for distribution and extrac�

tion of air.

@),� ��� M
����� +������ @
"���
��
���� )�������
� ,��
�&� 
A regulatory agency established by the US Congress to 

administer the nation’s environmental laws. Also called 

the US EPA. 

@�����
��� Legal right to use the property of others for 

�	��������	�"������	|��	�@������	�	"������	�������	���	

!�(�	 �	 ��(������	 ��������	 �����	 �!�	 ��������	 ����	 ��	 �	

home. This gives the utility the legal right to install and 

maintain a sewer line within the easement. 

@��
��������Control system that reduces the mechanical 

heating and cooling requirement. Usually refers to use of 

outside air.

@��
������� �&���� Cycle logic that uses the economizer 

mode in conjunction with mechanical cooling, typically 

based on return and outside air total heat.

@�������	�	��(���	���	��@���	���	��"����	�"�!	��	���	���	

water.

@<���
�&� The ratio of actual performance to the theo�

retical, or perfect performance, usually expressed as a 

percent.

@���
��� Water or other liquid—raw (untreated), par�

������	 ��	 ����������	 ���������������	 ����	 �	 �����(����	

basin, treatment process, or treatment plant. 

@���
�� B������� Pollutant limitations developed by a 

POTW for industrial plants discharging to the POTW sys�

tem. At a minimum, all industrial facilities are required 

to comply with federal prohibited discharge standards. 

The industries covered by federal categorical standards 

must also comply with the appropriate discharge limi�

tations. The POTW may also establish local limits more 

stringent than or in addition to the federal standards for 

some or all of its industrial users. 

@������� A device for conveying a liquid by en training it 

in a high velocity stream of air or water.
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@���������
����	
�������
����@�	���The energy given off 

by electronic circuits and picked up by other circuits; 

based on the type of device and operating frequency. 

EMI effects can be reduced by shielding and other cable 

designs. Minimum acceptable levels are detailed by the 

FCC. See also Radio Frequency Interference.

@��������
� The washing of digested sludge with either 

����!	������	�����	����"���	��	��!��	�����������	)!�	�$�

jective is to remove (wash out) certain soluble organic 

and inorganic components that consume large amounts 

of chemicals. This process reduces the demand for con�

���������	 �!�������	 ���	 �����(��	 ��������	 ��	 ���������	

characteristics of the solids.

@�=+� Energy monitoring and control system.

@�����
�&��A sudden, urgent event that requires imme�

diate response.

@�����
�&�/����
���)��
���	�������	����	�!��	����������	

(����"�	 �����	 ��	 �����������	 �����������	 ���	 �!�	 ����

planned response to such events.

@������
� A mixture of two or more liquids which cannot 

be combined, therefore one liquid is “suspended” in the 

other.

@
�� )��
�� Samples are titrated to the end point. This 

means that a chemical is added, drop by drop, to a sam�

ple until a certain color change (blue to clear, for ex�

ample) occurs which is called the end point of the titra�

�����	*�	��������	��	�	�����	�!�����	��	���������	���	$�	

reached by the formation of a precipitate or the reaching 

��	�	���������	���	��	���	�����	���	$�	��������	$�	�!�	

use of an electronic device such as a pH meter.

@
����
�����A diminished level of respiration in which a 

��������������	"����'����	���(��"���	������	�"�������	��	

sustain life.

@
����
����/��������
� The biological process by which 

living organisms oxidize some of their own cellular mass 

instead of new organic matter they adsorb or absorb 

from their environment.

@
������ Intestinal.

@
�����&��Thermodynamic quantity equal to the sum of 

the internal energy of a system plus the product of the 

�����"���(��"��	���#	����	��	�!�	�������

@
�&�����Organic substances (produced by living organ�

isms) which cause or speed up chemical reactions. Or�

ganic catalysts and/or biochemical catalysts.

@%������
��E���
� A holding basin in which variations in 

����	���	�����������	��	�	��+"��	���	�(�������	X"�!	$��

����	 ���	 "���	 ��	 ���(���	 �	 ����	 ��	 �������$��	 "������	

volume and composition to a treatment unit. Also called 

a balancing reservoir. 

@����������Bodies of water at the lower end of a river that 

���	�"$/���	��	�����	��"��"������

@��&��
�� ��&����� Clear, colorless liquid used to depress 

the freezing point of water for use as a secondary cool�

ant.

@�����������
� The increase in the nutrient levels of a 

lake or other body of water; this usually causes an in�

crease in the growth of aquatic animal and plant life. 

@"������"�������
�� Sensible cooling obtained by latent 

heat exchange from water sprays or jets of water.

@"��������� Part of a refrigerating system in which the 

refrigerant is evaporated to absorb heat from the con�

tacting heat source.

@$������,��� Air discharged from a space to the outdoors 

as differentiated from air transferred from one space to 

an adjacent one.

@$������K�
� Fan used to withdraw air from a space by 

suction.

@$��
���
�*�
D�	^��������	������	���#�	���������	��	�����

spheric pressure, at the top of a water system for the ac�

commodation of volume expansion and due to the con�

traction of water.

@$����������� An instrument used to detect explosive at�

mospheres. When the Lower Explosive Limit (LEL) of an 

atmosphere is exceeded, an alarm signal on the instru�

ment is activated. Also called a combustible gas detector. 

@$������
�������Term referring to the construction char�

acteristics of a piece of equipment which will not allow 

sparks or high temperatures to ignite an explosive mix�

ture of air and fuel.

@$������� =�
����� )��
�� A written plan to control work 

place hazards from bloodborne pathogens. 

K�\����K������	|�����	!�(���	�	��@�����$����	������	����"��

K�����
��E&�����;������ A dual damper arrangement at 

the inlet of a heating or cooling coil which acts to either 

������	�!�	����	��	���	�!��"�!	�!�	!������	��	�������	�����	

or acts to divert the air around the coil by the way of a by�

pass air channel or duct. Usually controlled by a damper 

actuator which is positioned by a temperature controller.

K�������"�� Bacteria that can use either molecular (dis�

solved) oxygen or oxygen obtained from food materials 
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such as sulfate or nitrate ions. In other words, facultative 

bacteria can live under aerobic or anaerobic conditions.

K�������"��)�
�� The most common type of pond in cur�

rent use. The upper portion (supernatant) is aerobic, 

while the bottom layer is anaerobic. Algae supply most 

of the oxygen to the supernatant.

K�
� Device for moving air by two or more blades or 

vanes attached to a rotating shaft.

K�
�=����M
����As the name implies, this unit is composed 

of a fan and a heat exchange coil mounted within a com�

mon cabinet. Fan coil units can be used for both heating 

and cooling service.

K�������Circuit conductors between the service and the 

�����	$����!	����"��	�(��	�"�����	��(����

K�\���Z����� A technology that uses light as a digital in�

formation carrier.  Fiber optic cables are direct replace�

ment for conventional cables and wire Pairs.  They oc�

cupy far less physical space and are immune to electrical 

interference.

K�����
����� A situation in which organisms grown in 

�	�!�������#�	���!����	������������	���!�	���	����!��	��	

����	�	������#�	���"��"���

K�����
����� E�������� Organisms that grow in a thread 

��	 ���������"�	 �����	 ������	 �����	 ���	 �!���!��@	 ���	

actinomycetes. A common cause of sludge bulking in the 

activated sludge process.

K������)����� A mechanically operated device for separat�

ing solids from water.

K�

��Q��\��/��������	�������"����	!�����	���!	�"����

�"�	����	$�����	��	�	�"$��	"�"����	��������	�����	��	!��	

water.

K���� ;������	 ��(���	 �!��	 ������"���	 �������	 �"�������

cally through part of an air system to restrict passage of 

������	*��������	��	����	�����	����	��	�����	���	������	�"�

�����������	��	�!�	�(���	��	����	��	��������	�!�	���������	

��	�!�	����	�����	�����������

K���\�$��Combustion chamber in a furnace.

K���� ����� A temperature sensing device which is either 

mounted within a duct or within an air handling unit 

and which is used to sense a high temperature condition. 

)��������	�	��������	����	$�	��������#��	���!	��	�����	��	

��	���	!�������	�������	�"�!	�!��	�	�!"������	��	�����	

is initiated if a high temperature is sensed.

K�$����The addition of chemicals which prevent the vari�

ables from changing their form or concentration until 

the laboratory analyses can be performed.

K�$��� K���� )������� Biological process where the mi�

crobes are attached to medium such as rock or plastic. 

K�$��� +���&� >������	 ������!����	 �����	 ��''��	 "���	 ��	

������$"��	 ����������	 �(��	 �!�	 ������	 ������	 �������	

��	 �	 ����	 �����#����	 �������	 �	 ���������	 ��	 �����	 $���	 ��	

��"����	���!��	�!�	����	��	������	�!�	����	��	��������

ter through the cone, causing a spraying action. Also see 

Distributor.

K�����)������	*��������	��	�!���������	�����	����	�	�����	

and rotating it until the glass melts slightly and smoothes 

the edge. Routinely done to glassware in the laboratory.

K����� +��������� =�
������ System for sensing the pres�

����	��	�$�����	��	�����	���	���	�����������	���������	��	

initiating control action.

K�����\���B�%�����	��+"���	���!	�	����!	�����	$����	���	

degrees F. At that temperature, vapors from the sub�

������	���	$�	 �������	$�	�	 ������	����#	��	��!��	��"���	

of ignition. 

K������� Scrapers, made from redwood or plastic in rect�

angular tanks and metal in circular tanks, which move 

the settled sludge to the hopper. In rectangular tanks, 

these same scrapers return on the surface of the tank 

and move the accumulated scum to its collections point.

K����� �=�
������ A device used to measure the elevation 

��	�!�	�"�����	��	������	)!�	�����	�����	��	�!�	�"�����	��	

the water and rises or falls with it. The elevation of the 

water surface is measured by a rod, chain, rope, or tape 

�����!��	��	�!�	������	

K�����\���� Litter, debris and other larger materials that 

�����	����������	�"����	���	���	�������	$�	 ����	��	$��

come water pollutants.

K���� Groups or “clumps” of bacteria that have come to�

gether and formed a cluster. Found in aeration tanks and 

���������	�����������

K��������������	������	���"�����	 ��	�!�	���!�����	��	 ����	

particles to form larger particles.

K���������
� The process of gathering small, colloidal 

particles together into larger, denser and more readily 

settleable clusters.

K��� =�
����� J��"�� One that shuts automatically when 

the circulating pump stops, thereby preventing gravity 

circulation.

K��� /������
��	 �	 ������	 ��	 �	 ����	 ����"������	 ����	

any selected point. Usually consists of time, velocity and 
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amount (in gallons) with maximum and minimum rates 

as well as the total amount over a given time period. 

K�����^������	�!��"�!	�!��!	��"�	�����	����	����	�	����

bustion chamber to the outside atmosphere.

K����������������
�����K����/���� A measure of the or�

ganic loading to an aeration tank.

K��������
� A pipe that carries wastewater under pres�

sure from the discharge side of a pump to a point of grav�

���	����	�����������	

K�����Q�����E��
��� Burner which has a fan capable of 

supplying all necessary air for proper combustion with 

������(�	�����"��	��	�!�	����$�@�

K������;����J�
�
�� When the burner fan provides the 

pressure required for the combustion gases to overcome 

the resistance in the boiler, breaching and chimney. The 

boiler is pressurized.

K��� See Food to Microorganism (F/M) Ratio.

K����Z$&��
� Molecular oxygen available for respiration 

by organisms. Molecular oxygen is the oxygen molecule 

that is not combined with another element to form a 

compound.

K���\������ The vertical distance between the normal 

water surface elevation in a tank, channel, etc. and the 

top of the side walls of the same structure.

K���������� A temperature sensing device which is either 

mounted within a duct or within an air handling unit 

and which is used to sense a potential freezing condi�

tion. Typically a freezestat will be interlocked with an 

�����	��	��	���	!�������	�������	�"�!	�!��	�	�!"������	

or alarm is initiated if a low temperature is sensed.

K��%��
�&� The number of times per second a signal re�

generates itself at a peak amplitude. It can be expressed 

in hertz (Hz), kilohertz (Hz), megahertz (MHz), etc.

K�����,��� External air; outside air.

K�����,�����D�����Volume of outside air introduced into 

a space.

K���� G���� fume collection device mounted over a 

closed table or shelf serving to conduct unwanted gases 

away form the area enclosed.

K����� Very small airborne particle, usually less than 

one micometre in size, from burning or melting materi�

als.

K�
���	 X�����	 �����!�����!���	 $������	 �������	 ���!�"�	

roots, stems or leaves, which tend to overpower bacte�

ria at low pH and dissolved oxygen concentrations. They 

���������	 !�(�	 �	 ���������"�	 ����	 ���"��"��	 ���	 ���	

�!�������	���	�������	��	�	���������	�������	����������

K��
�����Part of a boiler or warm air heating system in 

which energy is converted to heat, as by burning fuel, or 

by converting electrical energy.

����������� 	
�������
� +&����� ��	+��� A computer pro�

gram that combines mapping with detailed information 

about the physical locations of structures such as pipes, 

valves, and manholes within geographic areas. The sys�

tem is used to help operators and maintenance person�

nel locate utility system features or structures and to 

assist with the scheduling and performance of mainte�

nance activities. 

�);� Initials standing for “Gallons Per Day.” 

�)���Initials standing for “Gallons Per Minute.” 

Giardia: A waterborne intestinal parasite that causes a 

disease called giardias is in infected humans. Symptoms 

of the disease include diarrhea, cramps, and weight loss. 

Giardia contamination is found in most surface waters 

and some groundwater. 

���������
�� The conversion of soluble and suspended 

organic materials into gas during anaerobic decomposi�

�����	 *�	����������	 �!�	���"�����	���	$"$$���	���	$�����	

attached to the settled sludge and cause large clumps of 

��"���	��	����	���	�����	��	�!�	�����	�"������	*�	�������

bic sludge digesters, this gas is collected for fuel or dis�

posed of using a waste gas burner.

Gate:	 �	 ��(�$��	 $������	 ���	 �!�	 �������	 ��	 ��+"��	 �����	

There are two types: Sluice gates have a guaranteed max�

imum leakage rate. Slide gates are not guaranteed to stop 

�!�	 ����	��	�����	���	���	���������	"���	�!��	 ���#���	

does not matter or where suspended solids in the liquid 

would tend to stop the leakage.

������ A device for measuring a variable physical mag�

nitude.

���\�+�������A single sample of water collected at a par�

ticular time and place which represents the composition 

of the water only at that time and place. 

���"��&�K���������	��	����������	�������	����	�	!��!��	

elevation to a lower elevation due to the force of grav�

����	)!�	�����	����	���	����	�"�	��	������	���(����	$�	

a pump. Wherever possible, wastewater collection sys�

tems are designed to use the force of gravity to convey 

waste liquids and solids. 
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��������In a collection system, grease is considered to be 

the residues of fats, detergents, waxes, free fatty acids, 

calcium and magnesium soaps, mineral oils, and certain 

other nonfatty materials which tend to separate from 

�����	���	����"����	��	������$���	��	��"���	

�������*�����A receptacle designed to collect and retain 

grease and fatty substances usually found in kitchens or 

from similar wastes. It is installed in the drainage system 

between the kitchen or other point of production of the 

waste and the building wastewater collection line. Com�

monly used to control grease from restaurants. 

����
�	
������������� For the purpose of this document, 

refers to Best Management Practices that utilize or mimic 

natural processes to reduce runoff and/or provide water 

quality treatment of stormwater.  This is accomplished 

�!��"�!	 ������������	 ��	 �"����	 ����	 �!�	 �����	 "���#�	 ���	

evapotranspiration of water by plants, incorporation of 

nutrients into plant matter and removal of pollutants by 

�����$���	������	���	����������	���!��	�!�	�����

������Term used to describe an electrical utility distribu�

tion network.

��������Louvered or perforated covering for an opening in 

an air passage, which can be located in a sidewall, ceiling, 

��	������

Grinder: A device for grinding, shredding or communa�

ting material removed from wastewaters.

Grit: The heavy material present in wastewater, such as 

sand, coffee grounds, eggshells, gravel and cinders. Grit 

�����	��	������	�"�	��	����	(���������	$����	�	��>���	���	

accumulate in the invert or bottoms of the pipelines. Also 

called “detritus.” 

�����/���"��� Grit removal is accomplished by providing 

��	��������	�!�����	��	�!��$��	�!��!	��"���	�!�	����	

velocity to be reduced and allows the heavier grit to set�

tle to the bottom of the channel where it can be removed. 

����
���An electrical connect (on purpose or accidental) 

between an item of equipment and the earth.

����
�������Sub surface water in the saturation zone 

from which wells and springs are fed. In a strict sense the 

term applies only to water below the water table. Also 

called “phreatic water” and “plerotic water.” 

������ /����� An experimentally determined constant 

that expresses the growth rate of bacteria in units of 

mass of solids produced per mass of matter reduced (i.e., 

mg VSS/mg BOD5).

GEJ�� ���������	 `	 ���"�	 �	 �	 (��"�	 �!��!�	 "���	 ����������	

���	 ��"��	 ������������	 ��	 �!�	 ��(��	 ���	 �����"�	 !����!	

effects

G;*� See Hydraulic Detention Time.

G�������An unsafe condition, which, if not eliminated or 

controlled, may cause injury, illness, or death

G��������� =�������� A substance that may harm the 

���#��	 ���!��	 �!��������	 [���	 �����	 �@�������\	 ��	 �!����

cally (eg, toxic, corrosive).

G������=����
�����
�	�������	�:��!����������	 ����

islation requires employers to inform employees (pre�

treatment inspectors) of the possible health effects 

resulting from contact with hazardous substances. At lo�

cations where this legislation is in force, employers must 

provide employees with information regarding any haz�

ardous substances which they might be exposed to un�

der normal work conditions or reasonably foreseeable 

emergency conditions resulting from workplace condi�

tions. OSHA’s Hazard Communication Standard (HCS) 

(Title 29 CFR Part 1910.1200) is the federal regulation 

���	 �����	 ����"���	 ���	 ������	 ���#��	 :��!���������	

�����	����	���	�����"����	:��!����������	���	�X�:���	

G������=����
�����
�)������� A written plan to man�

age the hazards associated with the use of chemicals in 

the workplace.

G����	 �����	 ���	 "���	 ����!�	 ��	 ��+"��	 ��	 �	 ���������	

������	�@�������	��	����	��	���������"��	����\	��	��"���	

per square inch (psi).

Dynamic	 �	 �!�	 !���	 �������	 �!��!	 �	 �"��	 ���#��	

|�������	 �!�	 !���	 ����	 $�	 ��"��	 �������	 ��	 �	 ���"��	

of the disturbances due to the contact between the 

��(���	��"��	���	���	����������	����	��	�!�	��������	

between two points. Static the vertical distance be�

tween the free level of the supply and that of the dis�

charge.

Shut Off	�	�!�	�����	!���	��	�!��!	�	�������"���	�"��	

����	��	������	������	�����	�!�"�!	���	��������	��	�����	

�"�����	��	�!�	��"���

Total Dynamic	�	�!�	����������	$������	�!�	�������	

!���	 ��	 �!�	 �"��	 ����!����	 ������	 ���	 �!��	 ��	 �!�	

�"�����	 �������	 ���������	 ��	 �!�	 ����	 ���"�	 ������	

��"�	�!�	(�������	!���	��	�!�	����!����	�������	���"�	

�!�	(�������	!���	��	�!�	�"�����	������	��	�!�	�"���

Velocity	 �	 �!�	 �!���������	 (�������	 !���!�	 ��	 �!��!	 �	

liquid may be raised due to its kinetic energy. It is 

equal to the square of the velocity divided by twice 
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the acceleration due to gravity (V/2g).

G����B���� “Head” is a common term used in discussing 

pumps. It is a way of expressing pressure in terms of the 

height of a vertical column of water. In the sketch, the 

head loss is the height to which the water must build up 

"����	�!���	��	�"��������	�����"��	��	�����	�!��	������"���	

amount of water through the slots in the comminutor 

drum.

G�����D�� The facilities where wastewater enters a 

wastewater treatment plant. The headworks may consist 

of bar screens, comminutors, and a wet well and pumps. 

G���QJ������&� =���
��� A machine designed to remove 

grease and debris from the smaller diameter sewer 

�����	���!	!��!�(�������	 /���	��	������	����	������	�	�/��	

cleaner,” “jet rodder,” “hydraulic cleaner,” “highpressure 

cleaner,” or “hydro jet.” 

G���� @$���
����� Device to transfer heat between two 

�!��������	���������	��"����

G���� )����� Thermodynamic heating/refrigerating sys�

tem to transfer heat. The condenser and evaporator may 

change roles to transfer heat in either direction.

G����/���"��&� Heat utilized which would otherwise be 

wasted from a heating system.

G���
�� �
�� J�
����
�� M
��� Another name for an air 

handling unit which provides only heating and ventila�

tion capabilities.

G���
��=���������	�!��	"���	�	!���	��������	��"���	��������

ing refrigerant, or direct electrical resistance elements 

to provide heating.

G���
��B���� Heating rate required to replace heat loss 

from the space being controlled.

G���
��J������Amount of heat produced by the complete 

combustion of a unit quantity of fuel.

G��"&� ������� Metals which can be precipitated by hy�

������	�"�����	��	��	����	���"�����	����"����	�����	���(���	

gold, mercury, bismuth and copper.

G@),�����������!	����������	������"����	���	�������

G������� Hepatitis is an acute viral infection of the liver 

(yellow jaundice).

Hertz (Hz): International standard unit of frequency. Re�

������	�!�	���������	�����	�������������������

G������������� E�������� Bacteria that utilizes organic 

carbon for energy and cell growth.

G	J�� �"���	 *��"������������	 ���"��	 �!�	 $����$����	

pathogen that causes AIDS.

G���������E�������̀ �����	����������	������	���!	�����	�!��	

furnishes hot water to be used externally to itself at pres�

sures not exceeding 160 psig or at temperatures not ex�

ceeding 250 F at or near the boiler outlet.

G���������+�������*�
D� Tank used to store water that is 

heated externally.

G��������� Device to add moisture to air or gases.

G������&� To add water vapor to moisture to any mois�

�"��������$���	���������	����"����	�!�	������!����

G�����������Device which responds directly or indirectly 

to deviation from a desired humidity by actuating a con�

trol or initiating a control sequence.

G������&��Water vapor within a given volume of air.

G&�������� =���
�
��� Cleaning pipe with water under 

enough pressure to produce high water velocities. 

�	 Using a ball, kite, or similar sewer cleaning device 

�	 Using a scooter 

�	 Flushing 

G&�������� ;���
��
� *����� The amount of time that a 

����������	����	��	��������	��	�	$�����	���#�	��	�����(���	

for storage or completion of physical, chemical, or bio�

logical reactions.

G&��������B����
��	�����"���	�������	������	��	�!�	�����	

(MGD or cu m/day) to a treatment plant or treatment 

process. Detention times, surface loadings and weir 

�(������	�����	���	��������	����"�����	$�	������	

G&�����
� 	�
� =�
��
�����
� �G���� The weight of hydro�

gen ion in moles per liter of solution. Commonly ex�

pressed as the pH value, which is the logarithm of the 

reciprocal of the hydrogen ion concentration. 

G&�����
� +������ ���� �G�+��	 ��������	 �"�����	 ��	 �	 ���	

with a rotten egg odor. This gas is produced under an�

����$��	�����������	��������	�"�����	���	 ��	������"�����	

dangerous because it dulls the sense of smell so that you 

don’t notice it after you have been around it for a while. 

*�	!��!	���������������	!�������	�"�����	���	��	����	���

ticeable for a very short time before it dulls the sense of 

smell. The gas is very poisonous to the respiratory sys�

����	 �@�����(��	 ������$���	 ����������	 ���	 !��(���	 �!��	

air. 

G&����&���� Conversion of organic nitrogen to ammonia 

by enzymes secreted by bacteria, plants, and animals in 

a reaction that adds water.

G&���
��� �&������ A closed loop circulating heating hot 
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water or chilled water system which usually consists of 

�	 ����"������	 �"��	 ��	 �"����	 ������	 �������	 ���������	

separator, expansion tank and makeup water assembly.

G&���������� Tending to absorb moisture from the atmo�

sphere.

G&��������
���
��The application of hypochlorite com�

pounds to water or wastewater for the purpose of dis�

infection. 

G&��������
�������Chlorine pumps, chemical feed pumps 

or devices used to dispense chlorine solutions made from 

hypochlorites such as bleach (sodium hypochlorite) or 

calcium hypochlorite into the water being treated. 

G&����������� Chemical compounds containing available 

chlorine; used for disinfection. They are available as liq�

uids (bleach) or solids (powder, granules, and pellets) in 

barrels, drums, and cans. Salts of hypochlorous acid. 

G&��$��� The depletion of dissolved oxygen in lakes and 

reservoirs resulting from excessive growth of algae and 

other microscopic plants.

G�� See Hertz.

	��� ��� 	
���QZ������� Related to the process of getting 

data into and out of a computer or processor.

	;BG��Immediately Dangerous to Life or Health, an atmo�

sphere that will not support human life.

	�������;���������	)!�	����	��	�"$�������	��!��	�!��	�����

water or snowmelt to a separate storm sewer system 

�!��!��	$�	������	�"$�"�����	�����������	�(������	�����	

dumping or other means.

	���F�=�
��	�	���������	�!�����	���������	����"����	(���

sel used to measure the approximate volume of settle�

able solids in wastewater during various settling periods.

	�����
����The effects placed upon an alternating cur�

rent circuit by induction, capacitance, and resistance. To�

tal resistance in an AC circuit.

	�������� A set of vanes designed to rotate and move a 

����	��	��"���	)!�	�����	��(��	��	�	�������"����

	
��
�����
��The combustion of organic matter in waste�

water sludge solids after the evaporation of water from 

the solids.

	
������� ;����������	 �	 ������������	 ����!�����	 ������

ducing pollutants to a POTW. These facilities are subject 

to the EPA pretreatment regulations. 

	
�����
���� The characteristic of a circuit that deter�

mines how much voltage will be induced into it by a 

change in current of another circuit.

	
�����������������The solid and liquid wastes originat�

ing from industrial processes.

	
���������)���������
����������	
���������A person who 

conducts inspections of industrial pretreatment facilities 

to ensure protection of the environment and compliance 

with general and categorical pretreatment regulations. 

Also called an inspector and a pretreatment inspector. 

Industrial Waste Survey: A survey of all companies that 

����!����	 ��	 �	 ^�)��	 )!�	 �"�(��	 ����������	 �!�	 ������

�"��	��	 �!�	����������	 �����	���	����"�����	 ��	�!�	����

charge. 

	
��������� ���������� Liquid wastes originating from 

industrial processing. Because industries have peculiar 

liquid waste characteristics requiring special consid�

eration, these sources are usually handled and treated 

separately before being discharged to a wastewater col�

lection system. 

	
�����
������	����	�!�	$���	$�	����������"����	������

isms.

	
�������
��The seepage of groundwater into a sewer sys�

tem, including service connections. Seepage frequently 

occurs through defective or cracked pipes, pipe joints 

and connections, interceptor access risers and covers, or 

manhole walls. 

	
�������
�	
��� The total quantity of water from both 

������������	���	������	���!�"�	�������"��!���	�!�	��"����	

Abbreviated I & I or I/I. 

	
��� Water discharged into a sewer system and ser�

vice connections from such sources as, but not limited 

to, roof leaders, cellars, yard and area drains, foundation 

drains, cooling water discharges, drains from springs 

and swampy areas, around manhole covers or through 

holes in the covers, cross connections from storm and 

combined sewer systems, catch basins, storm waters, 

�"�����	 �"�����	 ������	 ���!	 ������	 ��	 ���������	 *�����	

�������	 ����	 ������������	 ��	 �!��	 ��	 ��	 �	 ������	 ����!����	

into the sewer rather than a leak in the sewer itself. See 

���������	��������	

	
���
��� Water, wastewater, or other liquid—raw (un�

�������\	 ��	 ���������	 ���������������	 ����	 ��	 ���������

tor, reservoir, basin, treatment process, or treatment 

plant. 

Inhibitory Substances: Materials that kill or restrict the 

ability of organisms to treat wastes.

	
�����1. A surface connection to a drain pipe. 2. A cham�
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ber for collecting storm water with no well below the 

outlet pipe for collecting grit. Often connected to a catch 

basin or a “basin manhole” (“cleanout manhole”) with a 

grit chamber. 

	
���������To introduce a seed culture into a system.

	
����
����Material such as sand, salt, iron, calcium salts 

and other mineral materials. Inorganic substances 

are of mineral origin, whereas organic substances are 

usually of animal or plant origin. Also see “organic.” 

	
����
��� ������ Waste material such as sand, salt, 

iron, calcium, and other mineral materials which are 

only slightly affected by the action of organisms. Inor�

ganic wastes are chemical substances of mineral origin; 

whereas organic wastes are chemical substances of an 

animal or plant origin. 

	
���
��
�����+����
��J������&��	+J�� A record of the ver�

tical displacement down ward of the sludge solids in a 

sample. The readings are taken each minute.

	
����������+������	�����	�����	�!��	�����(��	����	����	

a number of sewers and conducts the wastewater to a 

treatment plant. Often called an interceptor. The term 

interceptor is sometimes used in small communities to 

describe a septic tank or other holding tank which serves 

as a temporary wastewater storage reservoir for a Septic 

)��#	���"���	^"��	[X)^\	�������	

	�
��An atom, or molecule, that has lost or gained one or 

more electrons.

	�
�����
��The process of adding electrons to, or remov�

ing electrons from, atoms or molecules, creating ions. 

High temperatures, electrical charges, nuclear radiation 

or dissolution in a liquid are some causes.

Interconnect: (1) The arrangement that allows the con�

nection of customer’s communications equipment to a 

common carrier network. (2) The generic term for a cir�

cuit administration point that allows routing and rerout�

���	��	������	��������

	������
� *��
��������� A one to one transformer that 

is used to isolate the equipment at the secondary from 

earth ground.

��
���
� E�$�� A box, usually metal, that encloses cable 

connections for their protection.

B�������+�����A sewer that discharges into a branch or 

other sewer and has no other common sewer tributary 

to it. Sometimes called a “street sewer” because it col�

lects wastewater from individual homes. 

B��
���������������	����"���	���"�!��

B@B��B����@$�����"��B������The lowest concentration of 

vapors, expressed in %, that will ignite in the presence of 

�	������	����#	��	��!��	��"���	��	���������	����	#����	��	

�!�	�|��	�����	������$��	������

B��� +����
�� A wastewater pumping station that lifts 

the wastewater to a higher elevation when continuing 

the sewer at reasonable slopes would involve exces�

sive depths of trench. Also, an installation of pumps 

that raise wastewater from areas too low to drain into 

available sewers. These stations may be equipped with 

������������	 �/������	 ��	 �������"���	 �"����	 X��������	

called a “pump station,” but this term is usually reserved 

for a similar type of facility that is discharging into a 

long force main, while a lift station has a discharge line 

or force main only up to the downstream gravity sewer. 

Throughout this manual when we refer to lift stations, 

we intend to include pump stations. 

B����� Any of several compounds consisting of calcium 

hydroxide (Ca(OH)2) or calciumoxide (CaO).

B����� =�
����� Control device used to limit the desired 

maximum or minimum state of the controlled variable, 

or to provide an alarm if those limits are exceeded.

B�
�����The length in one direction of a line. For example, 

a board 12 feet long has 12 lineal feet in its length.

B�%�������
�� Liquefaction as applied to sludge diges�

tion means the transformation of large solid particles of 

��"���	����	���!��	�	���"$��	��	�	������	���������	������

B�����The amount of electric power used by any electri�

cal unit or appliance at any given moment.

B����
�� Quantity of material applied to a device at one 

time. 

B�����
#������������������
���Partially protected loca�

tions, such as under canopies, roofed open porches, etc. 

Also, interior locations that are subject only to moderate 

degrees of moisture, such as basements, barns, etc.

B�����
#���&����&�������
���Areas that are not normally 

subject to water or dampness.

B�����
#�������� ������
�� Locations underground, in 

concrete slabs, where saturation occurs, or outdoors.

B��D����*������ A systematic approach to controlling 

hazardous energy so it cannot harm someone who is 

working on a process component. DANGER: Never oper�

ate a control that has been locked or tagged by someone 

else.
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B��"��� Assembly of sloping vanes intended to permit air 

to pass through and to inhibit transfer of water droplets.

B�Q����� =���F�� In a boiler system, a device to auto�

matically cut off the fuel supply when the surface of the 

water falls to the lowest safe waterline.

B����@$�����"��B������B@B�� The lowest concentration of 

gas or vapor (percent by volume in air) that explodes if 

an ignition source is present at ambient temperature. At 

temperatures above 250°F the LEL decreases because 

explosibility increases with higher temperature. 

B���� K�����\��� B����� �BKB�� The lowest concentration 

of a gas or vapor (percent by volume in air) that burns if 

an ignition source is present. 

�EG� One thousand Btu per hour (also Mbtuh).

����Initials for “Million Gallons.” 

��;��Initials for “Million Gallons Per Day.” 

���B��See “milligrams per liter,” mg/L. 

�B++� See Mixed Liquor Suspended Solids.

�BJ++��See Mixed Liquor Volatile Suspended Solids.

�)>�� ~^
	 ��	 �!�	 ~���	 ^��$�$��	 
"�$��	 ��	 ���������

group organisms per unit volume of sample water. Ex�

pressed as a density or population of organisms per 100 

mL of sample water. 

�+���Municipal Separate Storm Sewer System.  A sewer 

collection and conveyance system designed and intend�

ed to handle solely rainwater and snowmelt, in contrast 

to sanitary and combined sewers.

�+�� ��
����� )������� The SPDES Permit that regulates 

discharges from MS4s serving a populated area totaling 

50,000 or more people and having a population density 

��	��	 �����	�����	������	���	�+"���	����	��	�����	�^���

�������

�+���Z�������� The person, persons or legal entity that 

is responsible for the small MS4, as indicated by signing 

the NOI to gain coverage for the MS4 under the General 

MS4 SPDES Permit.

�+;+� Material Safety Data Sheet: printed information 

which describes the properties of a hazardous chemical 

and ways to control its hazards.

���
�B�
�� Branch or lateral sewers that collect wastewa�

ter from building sewers and service lines. 

���
�+�����A sewer line that receives wastewater from 

many tributary branches and sewer lines and serves as 

an outlet for a large territory or is used to feed an inter�

cepting sewer. 

��D�����������Water supplied to replenish the water of 

a system.

��
������ An opening in a sewer provided for the pur�

pose of permitting operators or equipment to enter or 

leave a sewer. Sometimes called an “access hole” or a 

“maintenance hole.” 

��
������� Instrument for measuring head or pres�

�"���	$��������	�	]��"$�	���������	 ������	���!	�	 ��+"���	��	

constructed that the difference in level of the liquid leg 

indicates the pressure exerted on the instrument.

���D�
��,��
��� Substances used to cover up or disguise 

unpleasant odors. Liquid masking agents are dripped 

into the wastewater, sprayed into the air, or evaporated 

(using heat) with the unpleasant fumes or odors and 

then discharged into the air by blowers to make an un�

desirable odor less noticeable. 

��������� +����&� ;���� +����� ��+;+��� A document which 

���(����	 ���������	 �����������	 ���	 �	 �������	 ��	 �	 ����

ticular hazardous substance or mixture. An MSDS is 

normally developed by the manufacturer or formulator 

of the hazardous substance or mixture. The MSDS is re�

quired to be made available to employees and operators 

whenever there is the likelihood of the hazardous sub�

stance or mixture being introduced into the workplace. 

Some manufacturers are preparing MSDSs for products 

that are not considered to be hazardous to show that the 

product or substance is not hazardous. 

���
�=����/�����
���*������=/*�� See Solids Retention 

Time. 

���������K���	�	����	�!��!	!��	$���	�!��������	����

sured. 

�����
����� ,�����
� The use of machinery to mix air 

and water so that oxygen can be absorbed in to the water. 

Some examples are: paddle wheels, mixers, or rotating 

brushes to agitate the surface of an aeration tank; pumps 

to create fountains; and pumps to discharge water down 

a series of steps forming falls or cascades.

������	)!�	��������	 ��	�	����#����	 ������	��	�!��!	�����	

accumulates and organisms grow. As settled wastewa�

ter trickles over the media, organisms in the slime re�

move certain types of wastes thereby partially treating 

the wastewater. Also the material in a rotating biological 

���������	��	��	�	���(���	��	�����"��	�������	

�����
�� The middle measurement or value. When sev�
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eral measurements are ranked by magnitude (largest to 

smallest), half of the measurements will be larger than 

the median value and half will be smaller.

��
������ The curved top of a column of liquid (water, 

oil, mercury, etc.) in a small tube.

����������� E��������� A group of bacteria that grow and 

thrive in a moderate temperature range between 68 

|�	 [��	 �\	 ���	 ���	 |	 [��	 �\�	 )!�	 �����"�	 ��������"��	

range for these bacteria in anaerobic digestion is 85 F 

[��	�\	��	���	|	[��	�\�

�����\���� ~�����$���������	 ���������}	 )����	 ���	 ������	

organisms, like bacteria and viruses.

���������
������Very small organisms that can be seen 

only through a microscope. Some microorganisms use 

the wastes in wastewater for food and thus remove or 

alter much of the undesirable matter. 

�����������)���B����#����B� A measure of the concentra�

tion by weight of a substance per unit volume in water or 

wastewater. In reporting the results of water and waste�

water analysis, mg/L is preferred to the unit parts per 

million (ppm), to which it is approximately equivalent. 

������
������
���A unit of measurement used in wastewa�

ter treatment plant design and collection system capaci�

ties or performances. 

��$���B�%���� When the activated sludge in an aeration 

���#	��	��@��	���!	�������	����"���	��	�!�	���	��������

ter and return sludge, this mixture is then referred to as 

mixed liquor as long as it is in the aeration tank. Mixed 

liquor also may refer to the contents of mixed aerobic or 

anaerobic digesters.

��$���B�%����+����
����+��������B++�� Suspended solids 

in the mixed liquor of an aeration tank.

��$���B�%����J�������+����
����+��������BJ++�� The or�

ganic or volatile suspended solids in the mixed liquor of 

an aeration tank. The volatile portion is used as a mea�

sure or indication of the microorganisms present.

��$�
�� E�$� Compartment into which two air supplies 

are mixed together before being discharged.

��$�
��J��"��	)!�������	(��(�	��	��@	���	��"����

�������
��=�
�����J��"�� Valve capable of increasing or 

����������	$�	����������	�!�	��"��	����	���������	��	���

viation from the set control value.

���������� A solution of one gram molecular weight of a 

compound dissolved in enough water to make one liter 

of solution.

����������Z$&��
��The oxygen molecule, O2, that is not 

combined with another element to form a compound.

����������������� The sum of the atomic weights of the 

elements in the compound.

����������The smallest part of an element or compound 

which still has all the properties of the element or com�

pound.

�����)��\�\���>��\�����)>���A density of coliform or�

ganisms per one hundred millimeters. The results of the 

�"��������"$�	 ������������	 ���!��+"�	 ���	 �!�	 ��������	

for coliform group bacteria are reported as a most prob�

able number. The test procedures are given in Part 908 

of “Standard Methods” and Table 908.11 on Page 924, 

lists most probable numbers for various combinations of 

positive tube results.

������	����$��	��	��������������	��(������	�	����	�!��	

is sometimes used to distinguish between certain types 

of organisms found in water.

������@<���
�&��The ratio of energy delivered by a mo�

���	��	�!�	������	�"������	��	��	�"����	�	��@��	������	��	

������	~����	����������	�������	����	(���	���������	"���	

motor manufacturer and usually will be near 90.0 per�

cent. 

����� K��
���� A small oven capable of reaching tem�

peratures up to about 600°C. It is used in laboratories to 

determine the volatile content of a sample.

����Q+�����)�����A pump that has more than one im�

�������	�	������������	�"��	!��	���	���������

��������,�����Another name for hydrochloric acid (HCl).

>@=� National Electrical Code, which contains safety 

guidelines for all types of electrical installations.

>	Z+G��The National Institute of Occupational Safety and 

Health is an organization that tests and approves safety 

equipment for particular applications. NIOSH is the pri�

mary federal agency engaged in research in the national 

������	��	���������	����!��/�$	!�'����	��	�!�	!����!	���	

safety of working people. The NIOSH Publications Cata�

log contains a listing of NIOSH publications concerning 

industrial hygiene and occupational health. To obtain a 

copy of the catalog, write to National Technical Informa�

����	 X��(���	 [
)*X\�	 ����	 ^���	 :����	 :����	 X�����������	

��	������	
)*X	X���#	
��	^`������������	

>);@+�� National Pollutant Discharge Elimination Sys�

tem.  The national system for the issuance of wastewater 

and stormwater permits under the Federal Water Pollu�
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tion Control Act (Clean Water Act).

>);@+�)������ National Pollutant Discharge Elimination 

System permit is the regulatory agency document issued 

by either a federal or state agency which is designed to 

control all discharges of pollutants from point sources 

and storm water runoff into US waterways. NPDES per�

mits regulate discharges into navigable waters from all 

point sources of pollution, including industries, munici�

���	����������	���������	�������	��������	����������	�����	

�����"��"���	���������	���	���"��	����������	������	

>Z	��
�����	��	 *������	 	�	���"����	 �����	$�	�	���������	

under the Construction General Permit or MS4 General 

Permit describing the nature of stormwater discharges, 

in order to gain coverage under the appropriate General 

Permit.

>Z*��
�����	��	)�����������		�	���"����	�����	$�	�	����

mittee to close coverage under the Construction General 

^�����	 ����	 ����	 ���#	 ��	 �����"���	 ���	 �����	 ���$���'��

tion is complete.

>���
���/����
���=�
���� A federal agency who must be 

���������	�!��	�	�����������	�����	��	���	��	�!������	���

�"���	[���\	���������

>������� ;���� E��
���� Burner which depends primarily 

on the natural draft created in the chimney or venting 

system to induce the air required for combustion into 

the burner.

>�����������
�� Addition of an acid or alkali (base) to a 

liquid to cause the pH of the liquid to move toward a neu�

tral pH of 7.0. 

>���������
��An aerobic process in which bacteria change 

the ammonia and organic nitrogen in wastewater into 

�@���'��	 ��������	 ["�"����	 �������\�	 )!�	 ������������	

`��	��	���������	��������	��	��	�!�	��������������	������	

[�����������	`��	��	������	�!�	����$������"�	������\�

>���������
�+������A stage of decomposition that occurs 

in biological treatment processes when aerobic bacte�

ria, using dissolved oxygen, change nitrogen compounds 

(ammonia and organic nitrogen) into oxidized nitrogen 

["�"����	�������\�	)!�	������������	`��	��	���������	���

������	 ��	 ��	 �!�	 ��������������	 ������	 [�����������	 `��	 ��	

called the “carbonaceous stage”). 

>�����&�
�� E�������� Bacteria that change the ammonia 

and organic nitrogen in wastewater into oxidized nitro�

gen (usually nitrate). 

>����\��������� Principal genera of autotrophic bacteria 

��������$��	 ���	 �!�	 ������	 ����	 ��	 $���������	 ����������

tion: conversion (oxidation) of nitrite to nitrate.

>������
�K�$���
��The conversion of nitrogen gas to or�

�����	 ���������	 �������	 ��	 ��������	 
�������	 ��@�����	

can occur biologically (i.e., conversion of nitrogen gas to 

�������	 ��������	 $�	 �������	 �!�������!����	 $�"�������	

algae), by natural physical processes (i.e., conversion of 

nitrogen gas to nitrate by lightning), or by industrial pro�

cesses (manufacture of fertilizers and explosives).

>������
����� A term used to describe chemical com�

pounds (usually organic) containing nitrogen in com�

bined forms. Proteins and nitrate are nitrogenous com�

pounds. 

>��������
��� Principal genera of autotrophic bacteria 

��������$��	 ���	 �!�	 �����	 ����	 ��	 $���������	 �������������}	

conversion (oxidation) of ammonia to nitrite.

>���������
� An aerobic process in which bacteria change 

the ammonia and organic nitrogen in wastewater into 

�@���'��	 ��������	 ["�"����	 �������\�	 )!�	 ������������	

`��	��	���������	��������	��	��	�!�	��������������	������	

[�����������	`��	��	������	�!�	����$������"�	������\�

>���������
�+������A stage of decomposition that occurs 

in biological treatment processes when aerobic bacte�

ria, using dissolved oxygen, change nitrogen compounds 

(ammonia and organic nitrogen) into oxidized nitrogen 

["�"����	�������\�	)!�	������������	`��	��	���������	���

������	 ��	 ��	 �!�	 ��������������	 ������	 [�����������	 `��	 ��	

called the “carbonaceous stage”).

>�����&�
�� E��������� Bacteria that change the ammonia 

and organic nitrogen in wastewater into oxidized nitro�

gen (usually nitrate).

>����\��������� Principal genera of autotrophic bacteria 

��������$��	 ���	 �!�	 ������	 ����	 ��	 $���������	 ����������

tion: conversion (oxidation) of nitrite to nitrate.

>������
�K�$���
��The conversion of nitrogen gas to or�

�����	 ���������	 �������	 ��	 ��������	 
�������	 ��@�����	

can occur biologically (i.e., conversion of nitrogen gas to 

�������	 ��������	 $�	 �������	 �!�������!����	 $�"�������	

algae), by natural physical processes (i.e., conversion of 

nitrogen gas to nitrate by lightning), or by industrial pro�

cesses (manufacture of fertilizers and explosives).

>������
���� A term used to describe chemical com�

pounds (usually organic) containing nitrogen in com�

bined forms. Proteins and nitrates are nitrogenous com�

pounds.
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>��������
��� Principal genera of autotrophic bacteria 

��������$��	 ���	 �!�	 �����	 ����	 ��	 $���������	 �������������}	

conversion (oxidation) of ammonia to nitrite.

>���������A chart or diagram containing three or more 

scales used to solve problems with three or more vari�

ables instead of using mathematical formulas.

>�
������\��� )������
��� Those pollutants which are 

normally not removed by the POTW treatment system. 

These pollutants may be a toxic waste and may pass 

through the POTW untreated or interfere with the treat�

ment system. Examples of noncompatible pollutants 

include heavy metals such as copper, nickel, lead, and 

'����	��������	�"�!	��	���!�����	�!�������	����������!���

roethylene, methyl ethyl ketone, acetone, and gasoline; 

or sludges containing toxic organics or metals. 

>�
Q)��
�� +�������� Sources of water pollution that are 

not associated with a discharge pipe or channel. The 

term is often associated with water pollution resulting 

from storm water runoff from urban and rural agricul�

tural lands.

>�
����\��� Water that may contain objectionable pollu�

tion, contamination, minerals, or infective agents and is 

considered unsafe and/or unpalatable for drinking. 

>�
����D�
��*����� These tools will not produce a spark 

during use.

>������ �>��� A solution containing one gram equivalent 

weight of compound dissolved in enough water to make 

one liter of solution. The equivalent weight of an acid is 

that weight which contains one gram atom of ionizable 

hydrogen, or its equivalent. For example, sulfuric acid 

(H2SO4) has a gram molecular weight of 98 and a gram 

equivalent weight of 49; while the gram molecular and 

gram equivalent weights of hydrochloric acid (HCl) are 

�!�	����	[����\�

>����� An opening in a dam, spillway or weir for the pas�

����	 ��	 ��"���	 ����	 ����!��	 ���	 �(����$��	 ��	 �	 (������	 ��	

shapes and formulae are available for accurately deter�

������	�!�	����	�!��"�!	�!���

>�����
�� Any substance that is assimilated (taken in) 

by organisms and promotes growth. Nitrogen and phos�

phorus are nutrients which promote the growth of algae. 

There are other essential and trace elements which are 

also considered nutrients. 

>�����
��=&���� The transformation or change of a nutri�

ent from one form to another until the nutrient has re�

turned to the original form, thus completing the cycle.

Z��� ��
���� Operation and Maintenance Manual. A 

manual that describes detailed procedures for opera�

����	��	������	��	�������	���	��������	��������	�����	��	

wastewater treatment or pretreatment plants and the 

equipment of the plants. 

Z+G,�� )!�	 ���������X������	 ���"��������	 X�����	 ���	

Health Act of 1970 (OSHA) is a federal law designed to 

protect the health and safety of industrial workers, in�

cluding the operators of water supply and treatment sys�

tems and wastewater treatment plants. The Act regulates 

the design, construction, operation, and maintenance of 

water supply systems, water treatment plants, wastewa�

ter collection systems, and wastewater treatment plants. 

OSHA also refers to the federal and state agencies which 

administer the OSHA regulations. 

Z\������� ,���\��� Bacteria that must have molecular 

(dissolved) oxygen (DO) to reproduce.

Z�����Quality of gases, liquids, or particulates that stim�

ulates the olfactory organ.

Z��� The unit of measurement of electrical resistance. 

One ohm of resistance will allow one ampere of current 

��	����	�!��"�!	�	�����"��	��	���	(����

Z��
�=�������J��������The maximum voltage produced by 

a photovoltaic cell, module, or array without a load ap�

plied.

Z�����
�� )��������� Pressure indicated by a gage when 

the system is in normal operation (working pressure).

Z������ =��������� /����
���
� �Z=/�� A process than 

scans images, detects character shape matches, and con�

verts them into digital code for the matching character.

Z���
��� Substances that come from animal or plant 

sources. Organic substances always contain carbon. (In�

organic materials are chemical substances of mineral 

origin.) Also see “inorganic.” 

Z���
���B����
���The pounds of BOD per day applied to 

a unit process.

Z���
����������Waste material which comes mainly from 

animal or plant sources. Organic wastes generally can be 

consumed by bacteria and other microscopic organisms. 

Inorganic wastes are chemical substances of mineral ori�

gin.

Z���
�����1. A term used to refer to chemical compounds 

made from carbon molecules. These compounds may be 

natural materials (such as animal or plant sources) or 

manmade materials (such as synthetic organics). Also 
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see “organic.” 2. Any form of animal or plant life. Also see 

“bacteria.” 

Z���
���� Any form of animal or plant life. Also see “bac�

teria.” 

Z������ An opening in wall or plate used to control the 

����	��	����	�����	��	�"�	��	�	���#	��	�����

Z���������������An acid or salt containing phosphorus 

(PO4)

Z����������
�� A colorimetric indicator of chlorine re�

sidual in which a yellow colored compound is produced.

Z�������1. The point, location or structure where waste�

water or drainage discharges from a sewer, drain, or oth�

��	 ����"���	 ��	 )!�	 ����"��	 �������	 ��	 �!�	 �����	 ��������	

point or area. 

Z������+���� A sewer that receives wastewater from a 

collection system or from a wastewater treatment plant 

���	�������	��	��	�	�����	��	"�������	��	�����	����!����	��	

the environment. See “outfall.” 

Z������ Downstream opening or discharge end of a pipe, 

culvert, or canal. 

Z"�����/�����A criteria for the design of settling tanks 

in treatment plants. It is stated as the settling velocity of 

particles that are removed in an ideal basin if they en�

���	��	�!�	�"������	[(��"��	��	����	���	"���	�����	�"�����	

area of the tank.)

Z$�����
��Oxidation is the addition of oxygen, removal 

of hydrogen, or the removal of electrons from an element 

or compound. In the environment, organic matter is oxi�

dized to more stable substances. The opposite of reduc�

tion. 

Z$�����
�;������)!�	�@�������	����!	��	�	��������	����	

of the activated sludge process. The ditch consists of two 

channels placed side by side and connected at the ends 

��	����"��	���	������"�"�	����	��	����������	����	���	

a brush rotator assembly placed across the channel to 

provide aeration and circulation. 

Z$�����
Q/������
� )���
���� �Z/)�� The electrical po�

tential required to transfer electrons from one com�

pound or element (the oxidant) to another compound or 

element (the reductant); used as a qualitative measure 

of the state of oxidation in wastewater treatment sys�

tems. ORP is measured in millivolts, with negative values 

indicating a tendency to reduce compounds or elements 

and positive values indicating a tendency to oxidize com�

pounds or elements.

Z$�����
��,��
���Any substance, such as oxygen (O2) or 

chlorine (Cl2), that will readily add (take on) electrons. 

The opposite is a reducing agent. 

Z$&��
� �Z��� A chemical element used by all known life 

forms for respiration.

Available	�	�!�	���"��	��	����	�@����	��	�!�	������

Balance	 �	 �!�	 ��������	 $������	 �!�	 `��	 ��	 �	 ������

����	�����	����"���	���	�!�	�(����$��	�@����	��	�!�	

receiving body.

����������	 �	 �!�	 ����������	 +"������	 ��	 �@����	 ���

quired to satisfy the BOD in a sample.

Z$&��
� ������
�� An atmosphere that has less than 

19.5% oxygen. Such an environment puts a worker at 

risk of asphyxiation.

Z$&��
�M���D��/����Z��
�� The amount of oxygen used 

by an activated sludge system per unit time. A molecu�

���	����	��	�@����	��������	��	�!���	�����	[��\�	����	�	

strong disinfecting agent 0hich leaves no residual.

)Z*��)�\����&� Z
��� *������
�� ���D�� A treatment 

works which is owned by a state, municipality, city, 

town, special sewer district or other publicly owned and 

��������	 ������	 ��	 �������	 ��	 �	 ���(�����	 [���"������\	

�����	 ���������	 ���������	 )!��	 ����������	 ����"���	 ���	

devices and systems used in the storage, treatment, recy�

cling and reclamation of municipal sewage (wastewater) 

or industrial wastes of a liquid nature. It also includes 

sewers, pipes and other conveyances only if they carry 

wastewater to a POTW treatment plant. The term also 

means the municipality (public entity) which has juris�

diction over the indirect discharges to and the discharg�

es from such a treatment works. 

))@��)����
����������"���%�����
��� Clothing, like hard 

hats, safety glasses, gloves, etc., that are designed to pro�

tect workers from hazards. 

)��
�������+%�����	
������������������)+	��� The pres�

sure within a closed container or pipe measured with a 

gage in pounds per square inch. 

)*,=�	^��#����	��������	����������������	�������

)��D����� ,��� =�
����
���	 ��������	 ����������������	

unit including refrigeration compressor, cooling coils, 

�����	 �������	 �"�������	 ���������	 ����	 �����$���	 ����	 ���	

casing.

)��D����� E������ Boiler shipped complete with heating 

equipment, mechanical draft equipment, automatic con�

trols, and accessories; usually shipped in one or more 

major sections.
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)��D���E���+���\\��� Vertical or horizontal vessels, par�

������	������	���!	���#���	��	��(����	��	�����	�"�����	�����	

used for the continuous contact of liquid and gas such 

that absorption can take place. Frequently the scrubber 

liquid or liquor has had chemicals added to react with 

the absorbed gas.

)��D����*������
��)��
�� A small wastewater treatment 

plant often fabricated at the manufacturer’s factory, 

hauled to the site, and installed as one facility. The pack�

age may be either a small primary or a secondary waste�

water treatment plant. 

)��������Z������
��Wastewater being treated is split and 

�	�������	�����	��	���	���������	"���	�!���	�!�	�������

���	�����	��	����!��	�������	���������	"����

)�������� E��������� Parasitic bacteria are those bacteria 

which normally live off another living organism, known 

as the “host.”

)�����������State of matter in which solid or liquid sub�

stances exist in the form of aggregated molecules or par�

ticles.

)�����)���������
��))��� A measurement of concentration 

on a weight or volume basis. This term is equivalent to 

milligrams per liter (mg/L) which is the preferred term. 

)���Q*������� The passage of untreated pollutants 

through a publicly owned treatment works (POTW) 

which could violate applicable water quality standards 

or National Pollutant Discharge Elimination System (NP�

�X\	����"���	������������	

)������
��� Disease causing or harmful to man.

)������
��� Z���
����� Organisms, including bacteria, 

viruses or cysts, capable of causing diseases (giardiasis, 

cryptosporidiosis, typhoid, cholera, dysentery) in a host 

(such as a person). There are many types of organisms 

which do not cause disease. These organisms are called 

�������!�������	

)��D�;���
�� The maximum momentary load placed on 

a water treatment plant, pumping station or distribu�

tion system. This demand is usually the maximum aver�

���	����	��	���	!�"�	��	�����	$"�	���	$�	���������	��	�!�	

instantaneous load or the load during some other short 

time period. 

)��D�
��K�������:����	��	�	��@��"�	����	��	�!�	�(�����	

�����	 �"�!	 ��	 ��@��"�	 !�"���	 ����	 ��	 ��@��"�	 �����	

����	��	�!�	�(�����	�����	�����	

)����
�� +�������
�� The amount of a substance that is 

dissolved in a solution compared with the amount that 

could be dissolved in solution, expressed as a percent.

)��������
�	 )!�	 ����	 ��	 ��+"��	 �!��"�!	 �	 ���������	 ���

dium.

)�������\��� @$������� B����� �)@B��	 )!�	 ��@��"�	 ��!�"�	

time weighted average of any airborne contaminant 

(such as dust, mist, vapor, gas, noise) to which an opera�

tor may be exposed. At no time may the exposure level 

exceed the ceiling concentration for that contaminant. 

Ceiling levels of regulated contaminants are listed in the 

Code of Federal Regulations (CFR) Title 29 Part 1910, 

Subparts G and Z. Also see “Time Weighted Average 

(TWA).” 

)�����Q/�%������=�
�
���+�������	��������	�����	�!��!	

has the potential for some sort of serious hazard, like a 

hazardous atmosphere, electrical hazard or drowning 

danger, that may cause serious injury or death.

)����
��� G&���
�� Personal health habits, like hand 

washing, which prevent infection.

�G��pH is an expression of the intensity of the basic or 

acidic condition of a liquid. The pH may range from 0 to 

14, where 0 is most acidic, 14 most basic, and 7 neutral. 

Natural waters usually have a pH between 6.5 and 8.5. 

Phase Converter:  A device that derives three phase 

power from single phase power. Used extensively in ar�

eas (often rural areas) where only single phase power is 

available to run three phase equipment.

)���������� A nutrient that exists in both dissolved and 

solid form that when present in excess, leads to poor 

water quality, including algal blooms and poor aquatic 

habitat.

)�����&
��������A process in which chlorophyll contain�

ing organisms convert carbon dioxide (CO2) and inor�

ganic matter to oxygen (O2) and new cell material, utiliz�

ing sunlight as energy.

)�&������������*������
��)��������Physical waste treat�

ment processes include use of racks, screens, commi�

�"�����	 ����������	 [�������������	 ���	 ���������\	 ���	 ����

tration. Chemical or biological reactions are important 

treatment processes, but not part of a physical treatment 

process. 

)��D���B�����Actual load for heating the system following 

setback.

)����:�����	��	�	����	���	�!��!	��	�	$"������!����	��(���	

made of hard rubber or similar material. This device is 
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used to clean pipes. It is inserted in one end of a pipe, 

moves through the pipe under pressure, and is removed 

from the other end of the pipe. 

)�����+�����+���&��A method of studying different ways of 

treating wastewater and solids or to obtain design crite�

���	��	�	�����	�����	��	�!�	������	

)���� =������&�� *�	 �	 ���(��������	 �����	 �������	 ����	 ���

pacity is the total amount in gallons a pipe is able to pass 

��	�	��������	����	�������	

)����=���
�
���Removing grease, grit, roots and other de�

bris from a pipe run by means of one of the 

hydraulic cleaning methods. See “balling,” “hydraulic 

cleaning,” and “kite.” 

)����;���������The nominal or commercially designated 

inside diameter of a pipe, unless otherwise stated. 

)���� ���
���A place where two sections of pipe are cou�

pled or joined together. 

)����+����
� A single length of pipe between two joints 

or couplers. 

)��
� J���� A diagram or photo showing a facility as it 

would appear when looking down on top of it. 

)�����*�\�� Small bore tube inserted perpendicular to a 

�������	������	���!	���	�������	������	�!�	������	��	����

sure total pressure.

)��
�� G&�������� =������&�� )!�	 ����	 ��	 �����	 ��	 ��������	

of gallons per day (or portion thereof), that a treatment 

plant is designed to handle. 

)����� G���� @$���
���� Fixed plates which separate and 

#���	��������	�!�	!��	���	����	��"����

)��
���� In an air distribution system, that part of the 

casing to or from which the air duct system delivers con�

ditioned air.

)����K�����	����	��	����	�!��	���"��	��	���#��	$�����	��	

reactors when a slug of wastewater moves through a 

tank without ever dispersing or mixing with the rest of 

�!�	����������	�������	�!��"�!	�!�	���#�

)��
�� +������� Sources of water pollution that may be 

traced to a single point such as a discharge pipe or chan�

nel.

)������
���Any substance which causes impairment (re�

duction) of water quality to a degree that has an adverse 

������	��	���	$���������	"��	��	�!�	������	

)������
�� The impairment (reduction) of water quality 

by agricultural, domestic or industrial wastes (including 

thermal and radioactive wastes) to a degree that the nat�

"���	�����	+"�����	��	�!�����	��	!�����	���	$���������	"��	

of the water or render it offensive to the senses of sight, 

������	��	�����	��	�!��	�"��������	���"���	��	������	����

ate or pose a potential threat to human health or the en�

vironment. 

)��&��������&���	 �	 !��!������"��������!�	 [������(���	

heavy) substance having points of positive or negative 

electrical charges that is formed by either natural or 

manmade processes. Natural polyelectrolytes may be 

of biological origin or derived from starch products and 

cellulose derivatives. Manmade polyelectrolytes consist 

of simple substances that have been made into complex, 

!��!������"��������!�	 �"$��������	 ]���	 ���!	 ��!��	

chemical coagulants to aid in binding small suspended 

���������	��	������	�!������	�����	���	�!���	����(��	����	

water. Often called a “polymer.” 

)��&�����A long chain molecule formed by the union of 

many monomers (molecules of lower molecular weight). 

Polymers are used with other chemical coagulants to aid 

in binding small suspended particles to larger chemical 

�����	���	�!���	����(��	����	������	

)�
��
����	���������	���"�����	��	����#����	�������	�!��	

the hollow spaces (voids) become plugged to the ex�

����	�!��	�����	�������	�!��"�!	�!�	������	��	�����+"����	

Ponding may be the result of excessive slime growths, 

trash, or media breakdown. 

)�������
� @%��"���
�� A means of expressing the 

strength of organic material in wastewater. Domestic 

wastewater consumes, on an average, approximately 0.2 

lbs of oxygen per person per day, as measured by the 

standard BOD test.

)����"��)���������In a building, pressure greater than the 

pressure outside.

)���Q;�
���������
�� Biological wastewater treatment 

process for nitrogen removal that utilizes an anoxic zone 

�������	 ��	 �!�	 ����"���	 ���	 ��	 ��	 ��������	 ���#�	 �"�	 ��	

lack of organic carbon, methanol addition is typically re�

quired.

)���������
���
�� The addition of chlorine to the plant 

����"����	���������	�����	����������	���	������������	�"��

poses. 

)���\��� ������� Water that does not contain objection�

able pollution, contamination, minerals, or infective 

agents and is considered satisfactory for drinking. 

)��Q,�����
��The addition of air at the initial stages of 
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treatment to freshen the wastewater, removes gases, add 

�@�����	���	�������	���������	��	�������	���	���	����"���

tion. 

)��Q;�
���������
�� Biological wastewater treatment 

process for nitrogen removal that utilizes an anoxic zone 

�������	��	 �!�	 ����"���	���	��	��	��������	���#�	�������	

matter present in the wastewater serves as a carbon 

source for denitrifying bacteria.

)��������
���
�������������The addition of chlorine in 

the collection system serving the plant or at the head�

works of the plant prior to other treatment processes 

mainly for odor and corrosion control. Also applied to 

aid disinfection, to reduce plant BOD load, to aid in set�

tling, to control foaming in Imhoff units and to help re�

move oil. 

)����������
�� When a substance dissolved in a liquid 

passes out of solution and into solid form.

)��������#*G���Natural organic compounds found in all 

surface and groundwater. These compounds may react 

with halogens (such as chlorine) to form trihalometh�

anes (THMs); they must be present in order for THMs 

to form. 

)������� =����� A coil within an air handling unit which 

preheats incoming air up to a minimum temperature. 

This coil is usually followed by a second heating coil.

)������
��&� *������
��� The removal of metal, rocks, 

rags, sand, eggshells, and similar materials which may 

hinder the operation of a wastewater treatment plant. 

Preliminary treatment is accomplished by using equip�

ment such as racks, bar screens, comminutors, and grit 

removal systems. 

)���������The total load or force acting on a surface, per 

unit area.

Atmospheric	 �	 �!�	 �����"��	 �@�����	 $�	 �!�	 �����

sphere on a given point. It decreases as the elevation 

above sea level increases.

Hydrostatic	�	�!�	�����"���	(��"��	���	"���	�����	�@�

erted by a body of water at rest.

Negative	�	�	�����"��	����	�!��	������!�����

)�������� /�����
�� J��"��� Valve used to reduce a high 

supply pressure to a usable level.

)���������
�� K������&�� Industrial wastewater treatment 

plant consisting of one or more treatment devices de�

������	��	����(�	�"��������	����"�����	����	�����������	

��	�����	��	���"����	��	������	���!	����"���	������	����$�

lished by the US EPA General and Categorical Pretreat�

ment Regulations or locally derived prohibited discharge 

��+"��������	���	�����	����"���	�������	����������	���!	

����"���	������	������	���	�	�����	����!����	��	�	^�)��	

)���������
��	
���������A person who conducts inspec�

tions of industrial pretreatment facilities to ensure pro�

tection of the environment and compliance with general 

and categorical pretreatment regulations. Also called an 

“industrial pretreatment (waste) inspector” and an “in�

spector.” 

)��"�
�"�� ���
��
�
��� Regularly scheduled servic�

ing of machinery or other equipment using appropriate 

tools, tests and lubricants. This type of maintenance can 

prolong the useful life of equipment and machinery and 

��������	���	����������	$�	���������	���	����������	���$�

lems before they cause a breakdown of the equipment. 

)�����&�=���������A wastewater treatment device which 

consists of a rectangular or circular tank that allows 

those substances in wastewater that readily settle or 

�����	��	$�	���������	����	�!�	����������	$����	��������	

)�����&�*������
�� A wastewater treatment process that 

takes place in a rectangular or circular tank and allows 

those substances in wastewater that readily settle or 

�����	��	$�	���������	����	�!�	�����	$����	��������	

)������&� )������
���� The EPA has proposed a list of 126 

priority toxic pollutants. These substances are an envi�

ronmental hazard and may be present in water. Because 

of the known or suspected hazards of these pollutants, 

industrial users of the substances are subject to regula�

tion. The toxicity to humans may be substantiated by hu�

man epidemiological studies or based on effects on labo�

ratory animals related to carcinogenicity, mutagenicity, 

���������������	��	������"������	)�@�����	��	���!	���	�����

life may be related to either acute or chronic effects on 

the organisms themselves or to humans by bioaccumula�

����	��	����	���!�	^����������	[����"����	��$�����	���	���

gradability) and treatability are also important factors. 

)�������J����\��� A physical or chemical quantity that is 

usually measured and controlled in the operation of a 

wastewater treatment plant or an industrial plant.

)���������K�
��Fan in which the air enters and leaves the 

impeller in a direction substantially parallel to its axis.

Protozoa: A group of motile microscopic animals (usu�

����	�������������	���	����$��\	 �!��	��������	��"����	 ��	

colonies and often consume bacteria as an energy source.

)������
�E�����A paste or liquid used to show a contact 

area.
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)�&�����������E�������� A group of bacteria that grow and 

thrive in temperatures below 68°F (20°C).

)������	���!������	��(���	"���	��	������	�����	)!���	���	

two types:

Centrifugal	 �	 �	 �"��	 �!��!	 �������	 ��(�����	 $�	

centrifugal force. Flow variation in this type of pump 

is easily accomplished by throttling the discharge 

valve. If the valve is shut, the pump will reach its 

��!"�����	!�����	���������	��"����	��	�������

Positive Displacement	�	�	�"��	�!��!	�������	��(��

ment by drawing in a given volume and physically 

�"�!���	 ��	 �"�	 �!�	 ����!����	 ����	 �	 |���	 ����	 ����	

this type of pump is relatively constant, regardless of 

head, and if it is operated against a closed discharge 

valve, something will break.

)���� +����
� Installation of pumps to lift wastewater 

��	�	!��!��	���(�����	��	������	�!���	����	����	��"��	���

quire excessively deep sewer trenches. Also used to raise 

wastewater from areas too low to drain into available 

collection lines. These stations may be equipped with 

������������	�/������	��	�������"���	�"����	X��	�����	����

tion.” 

)������ Removal of unburned gases from a combustion 

chamber.

)��������
� The removal, by natural or other methods, 

of pollution from a given medium.

)���������
� Biological decomposition of organic matter 

���"�����	��	�!�	����"�����	��	��"����������	����"���	���

sociated with anaerobic conditions.

)�������\��� Putrescible material will decompose under 

anaerobic conditions and produce nuisance odors.

`�������� )��������
���� A person that is knowledgeable 

in the principles and practices of stormwater manage�

ment and treatment, such as a licensed Professional En�

gineer, licensed Landscape Architect or other NYSDEC 

endorsed individual(s). Individuals preparing SWPPPs 

�!��	��+"���	�!�	�����������"�����	����������	�������

ment practice component must have an understanding 

of the principles of hydrology, water quality manage�

ment practice design, water quantity control design, and 

the principles of hydraulics in order to prepare a SWPPP 

that conforms to the NYSDEC technical standards.  All 

components of the SWPPP that involve the practice of 

������������	��	�������	$�	�!�	
�X	�"������	����	�"��	

be prepared by, or under the direct supervision of, a li�

censed Professional  Engineer.

`���D����� A granular material, composed primarily of 

calcium oxide (CaO) or calcium and magnesium oxide 

(MgO) and capable of slaking with water.

/��D� Evenly spaced parallel metal bars or rods located 

��	 �!�	 ����"���	�!�����	 ��	����(�	�����	 ���#��	���	����	

from wastewater. 

/������
��Transmission of energy by means of electro�

magnetic waves emitted due to temperature.

/���������Terminal unit used in hot water or steam sys�

tems to deliver heat to a space (but primarily by convec�

tion and not radiation).

/�� ����������� ^����	 ����"���	 ��	 ����������	 $�����	

any treatment. 

/����
���A substance which takes part in a chemical re�

action and is used to detect and measure another sub�

stance.

/������
���
���	���������(���	�������	��	�!��!	�!�	����

cium carbonate in sludge is converted to lime by heating 

to 1,800°F (980°C).

/����\�
���
�� A process in which carbon dioxide is 

bubbled into the water being treated to lower the pH.

/����"�
�� E��&�� A stream, lake or other waterway into 

which treated or untreated waste is discharged.

/����"�
�� ������ A stream, river, lake, ocean, or other 

surface or groundwater into which treated or untreated 

wastewater is discharged. 

/������������,��� Air taken from a space and returned to 

that space, usually after being passed through a condi�

tioning system.

/����������
�	 )!�	 ���"��	 ��	 ����	 ��	 �!�	 ����"���	 ����	 �	

���������	�������	��	�!�	��������	�����

/�����
��,��
�� Any substance, such as base metal (iron) 

��	�!�	�"�����	����	�!��	����	�������	������	[��(�	"�\	�����

trons. The opposite is an oxidizing agent.

/������
� Reduction is the addition of hydrogen, remov�

al of oxygen, or the addition of electrons to an element 

or compound. Under anaerobic conditions (no dissolved 

�@����	�������\�	�"��"�	�����"���	���	���"���	��	�����

����"����	!�������	�"�����	[��X\	���	��!��	�����"����

/��������&�� A material having the ability to retain its 

shape and chemical composition when subjected to high 

temperatures, or the area of an incinerator or similar 

equipment which contains the high temperatures.

/��������
���In a refrigerating system, the medium of hat 
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transfer which picks up heat by evaporating at a low tem�

perature and pressure, and gives up heat on condensing 

at a higher temperature and pressure.

/��������
�� =���������� Component of a refrigerating 

system which increases the pressure of a compressible 

�����������	��"��	���	���"������"���	���"���	���	(��"���	

�!���	��(���	��"��	�!��"�!	�!�	��(����

/���������
�� +&������ System which, in operation be�

tween a heat source (evaporator), and a heat sink (con�

denser), at two different temperatures, is able to absorb 

heat from the heat source at the lower temperature and 

reject heat to the heat sink at the higher temperature.

/����������A device used in combined sewers to control 

��	���"����	�!�	��(������	��	�����	

/������=���� Heating coil installed downstream of cool�

ing coil.

/������
���"�� +������ A sample portion of material, 

water, or waste stream that is as nearly identical in con�

tent and consistency as possible to that in the larger 

body of material or water being sampled. 

/�����=�
������Control method using a remote or exter�

nal signal to modify the set point of a controller.

/�������� =�����
��� The amount of free and/or available 

chlorine remaining after a given contact time under 

���������	�����������	

/��������
��The process in which an organism uses oxy�

gen for its life processes and gives off carbon dioxide. 

/���������� A device designed to protect the wearer from 

a hazardous atmosphere

/���
��
�*�����The time water, sludge or solids are re�

������	 ��	 !���	 ��	 �	 ���������	 ��	 �������������	 ���#�	 X��	

“detention time.” 

/����
�,�������	��������	�	�����	����	��	�����������������	

heating, or ventilating apparatus.

/����
� +������� The recycled sludge in a POTW that is 

�"����	����	�	���������	���������	��"���	!�����	��	�!�	

aeration tank. 

/����
�+������/�����/�`���The ratio of the return sludge 

����	��	�!�	����������	�����

/������The use of water or wastewater after it has been 

discharged and then withdrawn by another user. Also 

see “recycle.” 

/����Q��QR
�� B���� �������	 �:��!����������	 ������

lation requires employers to inform employees (opera�

tors) of the possible health effects resulting from contact 

with hazardous substances. At locations where this leg�

islation is in force, employers must provide employees 

with information regarding any hazardous substances 

which they might be exposed to under normal work 

conditions or reasonably foreseeable emergency condi�

tions resulting from workplace conditions. OSHA’s Haz�

ard Communication Standard (HCS) (Title 29 CFR Part 

1910.1200) is the federal regulation and state statutes 

���	������	���#��	:��!���������	�����	

/���
��+������ Rising sludge occurs in the secondary clar�

������	��	����(����	��"���	������	�!��	�!�	��"���	�������	

��	 �!�	 $�����	 ��	 �!�	 ����������	 ��	 ����������	 ���	 �!��	

starts to rise to the surface, usually as a result of deni�

������������	

/����&� )���� A type of displacement pump consisting 

essentially of elements rotating in a pump case which 

�!��	 �������	 ����	 )!�	 ��������	 ��	 �!���	 ��������	 ������

nately draws in and discharges the water being pumped. 

Such pumps act with neither suction nor discharge 

valves, operate at almost any speed, and do not depend 

on centrifugal forces to lift the water. 

/������	 ~����������	 �"����������	 ������	 �!��������'��	

by short cilia on the front end.

/����� The portion of an electrical motor or generator 

which rotates.

/�
�F��That part of rain or other precipitation that runs 

off the surface of a drainage area and does not enter the 

����	��	�!�	�����	������	��	�������	

/�
�F�/������
��The process whereby practices are im�

plemented to minimize the quantity of stormwater run�

off generated, and/or attenuate runoff near its source 

"����	��������	������������	���>��	"���#�	$�	(����������

+,/,��Superfund Amendments and Reauthorization Act 

of 1986. The Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), commonly 

known as Superfund, has enacted in 1980. The Super�

fund Amendments increase Superfund revenues to $8.5 

billion and strengthen the EPA’s authority to conduct 

�!��������	[����(��\�	���������	[��������\	���	��������

ment actions. The Amendments also strengthen state 

involvements in the cleanup process and the Agency’s 

commitments to research and development, training, 

health assessments, and public participation. A number 

��	���	����"����	�"�!��������	�"�!	��	����"����	:��!��

��������	���	����	����$���!���	
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+=,;,� +&������ Supervisory Control and Data Acquisi�

����	 X������	 ����"�������������	 �������	 ���������	

control and data acquisition systems used by operators 

to monitor and adjust their treatment processes and 

monitor their operations. 

+=E,��X�������������	`����!���	�������"��	�	����������	

including an air cylinder which supplies breathing air to 

the wearer.

+	=�=�����X�������	*��"������	��������������	�����	�	����	

number system used to identify various types of indus�

tries. In 1997, the United States and Canada replaced the 

SIC code system with the North American Industry Clas�

����������	X�����	[
�*�X\�	~�@���	�������	�!�	
�*�X	��	

1998. 

+);@+�� State Pollutant Discharge Elimination System.  

The system established pursuant to Article 17 of the En�

vironmental Conservation Law and 6 NYCRR Part 750 

for issuance of permits authorizing discharges to the wa�

ters of the state.

+J	��See Sludge Volume Index.

+��)� Stormwater Management Program.  Develop�

ment of a Stormwater Management Program plan sum�

marizing and documenting all aspects of the MS4 pro�

gram and providing a runoff history of all progress and 

compliance efforts is a requirement of the MS4 permit.

+�)))� Stormwater Pollution Prevention Plan.  A set 

of documents that describes the scope of a proposed 

construction or development project, bodies of water 

and natural resources to be protected, and erosion and 

sediment control and stormwater practices that will be 

utilized to protect the resources during the project.  Con�

sists of narrative, maps, construction drawings and per�

mit documents. 

+����&��)!�	��������������	���	�������	��	!�'����	��	����

tect workers from harm.

+����&�J��"���Pressure relief valve actuated by inlet pres�

sure, and characterized by rapid opening or pop action.

Sample: A portion of a larger quantity used as represen�

tative of the whole.

Composite	 �	�����	��������	���"�����	$�	����	���>

��	����	�����	���$����	����	�	������	(��"��	���	"���	

to represent the average conditions over that time.

Grab	�	�	������	�����������"�	������	"���	��	������

sent the conditions at that moment only.

+�
����&�=�������
�+&����� The pipe system for collect�

���	 ���	 ��������	 ��+"��	 ���	 ��+"����������	 ������	 ����	

domestic sources to a wastewater treatment plant. Also 

see “wastewater collection system.” 

+�
����&� +���� A pipe or conduit (sewer) intended to 

carry wastewater or waterborne wastes from homes, 

businesses, and industries to the POTW (Publicly Owned 

Treatment Works). Storm water runoff or unpolluted 

water should be collected and transported in a separate 

system of pipes or conduits (storm sewers) to natural 

watercourses. 

+������&����� Organisms living on dead or decaying or�

ganic mater. They help natural decomposition of the or�

ganic solids in wastewater.

+������&����Living on dead or decaying organic matter.

+������&���Z���
������Organisms living on dead or de�

caying organic matter. They help natural decomposition 

of the organic solids in wastewater.

+����� A combination of mineral salts and bacterial ac�

cumulation that sticks to the inside of a collection pipe 

under certain conditions. Scale, in extreme growth cir�

�"���������	�������	����������	��������	����	��	�!�	����	��	

water. Scale may also accumulate on surfaces other than 

pipes. 

+�������#�������� A sizing system of numbers that speci�

����	�!�	*�	[������	��������\	���	��	[�"�����	��������\	

for each diameter pipe. The schedule number is the ratio 

��	��������	�����"��	��	���	��(����	$�	�!�	������$��	��$��	

stress multiplied by 1,000. Typical schedules of iron and 

steel pipe are schedules 40, 80, and 160. Other forms of 

piping are divided into various classes with their own 

schedule schemes. 

+���������D���A layer of trapped matter at the surface of 

�	����	����	������	��	�!��!	�	�����	���"������	��	������

organisms develops. These microorganisms within the 

����	 ��	 ���	 ����	 ��	 ���	 $���#	 ����	 ��������	 �������	

material trapped in the mat. In doing so the microorgan�

isms both remove organic matter and add mass to the 

mat, further developing the mat and increasing the phys�

ical straining action of the mat. 

+������� A sewer cleaning tool whose cleansing action de�

pends on the development of high water velocity around 

the outside edge of a circular shield. The metal shield is 

rimmed with a rubber coating and is attached to a frame�

work on wheels (like a child’s scooter). The angle of the 

�!����	��	����������	$�	�	�!����������	������	�!��!	���"�

lates the head of water behind the scooter and thus the 

���������	(�������	��	�!�	�����	�������	���"��	�!�	�!�����	
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+����
��A device used to retain or remove suspended or 

��������	�$/����	��	�����������	)!�	������	!��	��������	

that are generally uniform in size. It retains or removes 

objects larger than the openings. A screen may consist 

of bars, rods, wires, gratings, wire mesh, or perforated 

plates. 

+���\\���� System to reduce noxious substances from a 

�������	������	��	����	"�"����	������	���!	������	��	���#�

����	�!��"�!	�!��!	���"$$���	��"��	�����	��"�����"�����	

��	�������"�����	��	�!�	���!	��	�!�	������������	����

+������	�����	��	����	��	�������	������	[�"�!	��	�������	

oil) that has risen to the surface of water or wastewater; 

a residue deposited on the ledge of a sewer, channel, or 

wet well at the water surface; a mass of solid matter that 

������	��	�!�	�"������	

+������;����	�	�����	�!���	����	�!��	��	"���	��	����"��	�!�	

clarity or transparency of water. The disc is lowered into 

the water by a rope until it is just barely visible. At this 

point, the depth of the disc from the water surface is the 

recorded secchi disc transparency.

+���
���&� =��������� A wastewater treatment device 

which consists of a rectangular or circular tank that al�

lows those substances not removed by previous treat�

����	���������	�!��	������	��	�����	��	$�	���������	����	

the wastewater being treated. 

+���
���&�@����
�� The secondary measuring device or 

����	�����	"���	���!	�	�������	����"����	��(���	[����

����\	��	����"��	�!�	����	��	 ��+"��	�����	*�	����	�!���

����	 $"$$����	 ���	 ������	 ���	 ���������	 ���������	 ����

ferential pressure measuring devices are the secondary 

elements in pipes or pressure conduits. The purpose of 

the secondary measuring device is to (1) measure the 

liquid level in open channels or the differential pressure 

in pipes, and (2) convert this measurement into an ap�

���������	 ����	����	���������	��	�!�	#����	��+"��	 ��(��	

��	������������	�����"��	���	����	����	���������!��	��	�!�	

�������	 ����"����	 ��(����	 )!��	 ����	 ����	 ���	 $�	 �����

grated (added up) to obtain a totalized volume, transmit�

ted to a recording device, and/or used to pace an auto�

matic sampler. 

+���
���&� *������
��� A wastewater treatment process 

used to convert dissolved or suspended materials into 

a form more readily separated from the water being 

treated. Usually the process follows primary treatment 

by sedimentation. The process commonly is a type of bi�

ological treatment process followed by secondary clari�

�����	 �!��	 �����	 �!�	 ������	 ��	 ������	 �"�	 ����	 �!�	 �����	

being treated. 

+�����
�� Soil that has washed or eroded from a land 

surface.

+�����
����
�������������The process of settling and 

depositing of suspended matter carried by wastewater. 

Sedimentation usually occurs by gravity when the veloc�

ity of the wastewater is reduced below the point at which 

it can transport the suspended material. 

+�����
����
� E���
�	 ����������	 X�������	 )��#�	 �	 ���#	 ��	

basin in which wastewater is held for a period of time 

during which the heavier solids settle to the bottom and 

�!�	���!���	���������	�����	��	�!�	�����	�"������	

+����+������ In wastewater treatment, seed, seed culture 

or seed sludge refers to a mass of sludge which contains 

populations of microorganisms. When a seed sludge is 

mixed with wastewater or sludge being treated, the pro�

cess of biological decomposition takes place more rap�

idly. 

+��������&�;���"���+&����� A system whose power is de�

rived (or taken) from a generator, transformer or con�

verter.

+��������The sludge produced in septic tanks. 

+���������������� A condition produced by anaerobic 

bacteria. If severe, the wastewater produces hydrogen 

�"������	 �"���	 $���#�	 ��(��	 ���	 ��"�	 ������	 ��������	 ������	

or no dissolved oxygen, and the wastewater has a high 

oxygen demand. 

+����� *�
D�� A system sometimes used where waste�

water collection systems and treatment plants are not 

available. The system is a settling tank in which settled 

��"���	 ���	 ������$��	 ��"�	 ���	 ��	 ��������	 �������	 ���!	

�!�	����������	�������	�!��"�!	�!�	���#	���	�!�	�������	

solids are decomposed by anaerobic bacterial action. 

]���	 ��	 �����	 ����������	 ���	 ����"��	 ��	 ����"���	 �!��	

�����	����	�	�"$�"�����	����!���	[���������	���	��������\	

system where additional treatment takes place. Also 

referred to as an “interceptor;” however, the preferred 

term is “septic tank.” 

+�����*�
D�@���
��)�����+*@)��+&����� A facility where 

����"���	��	�"����	����	�	������	���#	����	�	�����"��'��	

����������	 ������	 �!��!	 ���	 ����	 ����	 �	 ���(���	 ������	

treatment plant, or subsurface leaching system. 

+������&��The condition in which organic matter decom�

�����	��	����	��"����������	����"���	����������	���!	�!�	
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absence of free oxygen. If severe, the wastewater pro�

�"���	!�������	�"������	�"���	$���#�	��(��	���	��"�	������	

contains little or no dissolved oxygen, and the wastewa�

ter has a high oxygen demand. 

+������ Z������
�� ����������	 $����	 �������	 �����	

�!��"�!	���	���������	"���	���	�!��	�����	�!��"�!	���

other similar treatment unit. 

+��"�����Any individual person, group of persons, thing, 

or groups of things served with water through a single 

pipe, gate, valve, or similar means of transfer from a 

main distribution system. 

+��"����;���� Overhead conductors from the last pole to 

the building being served. 

+��"���� )���� The pipeline extending from the water 

main to the building served or to the consumer’s system. 

+��� )��
�� In process control systems, a point at which 

the desired value of the controlled variable is set.

+��\��D� Reduction of heating or cooling during hours 

when a building is unoccupied.

+�����\��� +������� The portion of the suspended solids 

�!��!	���	��	�"��������	��'�	���	����!�	��	������	��	�	��(��	

period of time, usually one hour.

+�����	 )!�	 "���	 !�"��!���	 �����	 ���	 �������������	

������	 �!��	 ����	 ��	 ������	 ��	 �	 ����������	 ���������	

plant. The preferred term is “wastewater.” 

+���� A pipe or conduit that carries wastewater or 

drainage water. The term “collection line” is often used 

also. 

+���� ����� Gas in collection lines (sewers) that result 

from the decomposition of organic matter in the waste�

water. When testing for gases found in sewers, test for 

lack of oxygen and also for explosive and toxic gases. Any 

gas present in the wastewater collection system, even 

though it is from such sources as gas mains, gasoline, and 

��������	��"���	

+�������
��A sewer pipe to which building laterals are 

connected. Also called a “collection main.” Sewerage: 

System of piping with appurtenances for collecting, mov�

ing and treating wastewater from source to discharge. 

+���D� B���� ����������� The arrival at a plant of a 

�����	�!��!	��	��@��	��	���������	��	�"��������	+"������	

or strength to cause operating problems. Possible prob�

lems include odors and sloughing off of the growth or 

�����	��	�!�	����#����	�������	������	�������	��	!����"���	

overloads also can cause a shock load. 

+����Q=������
�� A condition that occurs in tanks or ba�

sins when some of the water travels faster than the rest 

��	�!�	�������	������	)!��	��	"�"����	"�������$��	�����	��	

may result in shorter contact, reaction, or settling times 

in comparison with the theoretical (calculated) or pre�

sumed detention times. 

+������
�� A mechanical treatment process which cuts 

large pieces of wastes into smaller pieces so they won’t 

plug pipes or damage equipment (comminution).

+����+������	����������	�����	�!��	��(����	����	��!��	

storage or treatment facilities. This wastewater may or 

may not need additional treatment. 

+��
����
��K�������The number of accurate numbers in a 

measurement. If the distance between two points is mea�

�"���	��	�!�	�������	!"������!	���	��������	��	������	

�����	�!�	����"������	!��	��(�	�����������	���"����

+��
����
�� 	
���������M���� �+	M��	�	X����������	 *��"������	

User (SIU) includes: all categorical industrial users, 

and any non categorical industrial user that discharges 

25,000 gallons per day or more of process wastewater 

(“process wastewater” excludes sanitary, noncontact 

cooling and boiler blow down wastewaters), or contrib�

"���	�	�������	�����	������	�!��!	��#��	"�	��(�	�������	

or more of the average dry weather hydraulic or organic 

(BOD, TSS) capacity of a treatment plant, or has a reason�

able potential, in the opinion of the Control or Approval 

Authority, to adversely affect the POTW treatment plant 

[��!�$������	������!��"�!	��	����"������	��"���	��������

nation, or endangerment of POTW workers). 

+��
����
��>�
�������
��� An industrial user is in signif�

icant noncompliance if its violation meets one or more of 

the following criteria: 

�	 Chronic violation of wastewater discharge limits, 

�������	!���	��	�!���	 ��	�!��!	��	�������	��	����	

��	���	��	�!�	����"�������	��#��	�"����	�	��@�����!	

period exceed (by any magnitude) the daily maxi�

mum limit or the average limit for the same pollut�

ant parameter 

�	 )��!�����	:�(���	��������	 [):�\	(����������	�������	

!���	��	�!���	��	�!��!	��	�������	��	����	��	���	��	

the measurements for each pollutant parameter 

��#��	�"����	�	��@�����!	������	�+"��	��	�@����	�!�	

product of the daily maximum limit or the average 

limit multiplied by the applicable TRC (TRC = 1.4 for 

BOD, TSS, fats, oil and grease, and 1.2 for all other 

pollutants except pH) 
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�	 ���	��!��	(��������	��	�	������������	����"���	�����	

[�����	 ��@��"�	 ��	 �����������	 �(�����\	 �!��	 �!�	

Control Authority determines has caused, alone or 

in combination with other discharges, interference 

or pass through (including endangering the health of 

POTW personnel or the general public) 

�	 Any discharge of a pollutant that has caused immi�

nent endangerment to human health, welfare or to 

the environment or has resulted in the POTW’s ex�

ercise of its emergency authority to halt or prevent 

such a discharge 

�	 Failure to meet, within 90 days after the schedule 

date, a compliance schedule milestone contained in 

a local control mechanism or enforcement order for 

starting construction, completing construction, or 

���������	�����	����������	

�	 |���"��	 ��	 ���(����	 ���!��	 ��	 ����	 �����	 �!�	 �"�	

date, required reports such as baseline monitoring 

��������	 ������	 ����������	 ��������	 ��������	 �����

monitoring reports, and reports on compliance with 

compliance schedules 

�	 Failure to accurately report noncompliance 

�	 Any other violation which the Control Authority de�

termines will adversely affect the operation or im�

plementation of the local pretreatment program 

+�
�� ��"��	 �	 ��(�����	 �������������	 ��	 �	 �������

frequency, periodic oscillation, which can be shown as 

a function of amplitude against angle and in which the 

value of the curve at any point is a function of the sine of 

that angle.

+��D�� To mix with water so that a true chemical combi�

nation takes place.

+������ A highly viscous substance formed by microbial 

growth.

+������
��� )!�	 ��������	 ����	 ��	 $������	 �!��	 ���"��	

��	 ����#����	 �������	 ���	 ��������	 $���������	 �����������	

X��"�!���	���"��	�!��	$������	��	�!�����	����	�!�	����#�

����	������	��	:`�	������

+������ The settleable solids separated from liquids dur�

ing processing or the deposits of foreign materials on the 

bottoms of streams or other bodies of water. 

+������;������
��The process of changing organic mat�

ter in sludge into a gas or a liquid or a more stable solid 

form. These changes take place as microorganisms feed 

on sludge in anaerobic (more common) or aerobic di�

gesters. 

+���������������
��A process in which soluble and par�

ticulate organic matter are converted into gas by an�

aerobic decomposition. The resulting gas bubbles can 

become attached to the settled sludge and cause large 

��"���	��	��"���	��	����	���	�����	��	�!�	�����	�"������

+������J������	
��$��+J	�� This is a calculation used to 

indicate the tendency of activated sludge solids (aerated 

������\	��	�!�	���������	���������	��	�!��#��	��	��	$�����	

concentrated during the sedimentation/thickening pro�

cess. To determine SVI, allow a mixed liquor sample from 

�!�	 ��������	 $����	 ��	 ������	 ���	 ��	 ���"����	 ����	 ������

mine the suspended solids concentration for a sample 

of the same mixed liquor. Calculate SVI by dividing the 

measured (or observed) wet volume (mL/L) of the set�

tled sludge by the dry weight concentration of MLSS in 

grams/L. When mixed liquor has an SVI well above 100 

mL/gram of solids, it tends to form a thin slurry or bil�

lowing sludge blanket or to form bulky sludge.

+����� Intermittent releases or discharges of wastewater. 

+��D�� *����� �	 ���!��	 ��	 $������	 ���#�	 ����	 �	 �������

off section of a sewer system to locate sources of surface 

�������	

+������ )�������� Computer programs; the list of in�

structions that tell a computer how to perform a given 

task or tasks. Some software programs are designed 

and written to monitor and control municipal water and 

wastewater treatment processes.

+���
����J��"���Valve that is closed by gravity, pressure, 

or spring action and opened by the magnetic action of an 

electrically energized coil, or vice versa.

+�������+���Material not in liquid or gaseous form.

Colloidal	�	����	�����	���������	������������	$������	

suspended and dissolved solids, or the difference be�

tween the total suspended solids and the settleable 

solids.

Dissolved	 �	 )��!�������	 ��	 ���������	 ����	 �����	 ���	

the solids are not in true solution. The , as used, is 

���	�!�	������	�!��!	����	�!��"�!	�!�	������	���	��	�	

Gooch crucible.

Inorganic	�	������	�!��!	���	�����	���	���	�"$/���	��	

decay.

Organic	�	�������	���������	�����������	����	�������	

and plants, which contain carbon, hydrogen, oxygen 

and other nutrients and are combustible during the 

volatile solids test.

Settleable	 �	 ������	 ��	 �"��������	 ��'�	 ���	 ����!�	 ��	
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settle in one hour in an Imhoff cone.

Suspended Solids (SS)	�	������	�!��!	���	(���$��	���	

in suspension in the water; or the solids which are 

��������	��	�!�	������	���	��	�	����!	��"��$���

Total	�	���	�!�	������	��	�!�	�����������

Volatile	�	$"���$���	�	����"��	��	�������	��������

+������ =�
��
�����
� The solids in the aeration tank 

which carry microorganisms that feed on wastewater. 

+������/���
��
�*���� An expression of the average time 

that a microorganism will spend in the activated sludge 

process.

+���\���EZ;��Soluble BOD is the BOD of water that has 

$���	��������	��	�!�	��������	�"�������	������	�����	

+������� ���"��&� �+��� The ratio of the weight of a given 

volume of a substance to the weight of an equal volume 

of water.

+�����+&����� Air conditioning system with remote con�

denser or remote condensing unit.

+��\�������
� Processes that convert organic materials 

to a form that resists change. Organic material is stabi�

lized by bacteria which convert the material to gases and 

other relatively inert substances. Stabilized organic ma�

terial generally will not give off obnoxious odors. 

+��\������� ������ A waste that has been treated or de�

composed to the extent that, if discharged or released, its 

rate and state of decomposition would be such that the 

waste would not cause a nuisance or odors. 

+���D� Portion of the exhaust system downstream of the 

draft diverter, draft hood, or barometric draft regulator.

+�������Stagnation or inactivity of the life processes with�

in organisms.

+�����)���������^����"��	�@�����	$�	�	��"��	��	�����

+������ The stationary part of an electric generator or 

motor.

+�����E�������Enclosed vessel in which water is convert�

ed into steam.

+�����*�����Device for allowing the passage of conden�

sate and preventing the passage of steam, or for allowing 

the passage of air as well as condensate.

+���� =�
��������� ~"������������!	 �����$��	 ��	 �!��!	 �	

moving element trips multiple output steps successively.

+���QK����,�����
�	X��������	��������	��	�	������������	

��	 �!�	 ���(��������	 ����(����	 ��"���	 ��������	 *�	 �����

����	���������	�������	����"���	������	�!�	��������	���#	

at several points along the length of the tank, rather than 

���	��	 �!�	�������	����"���	��������	��	 �!�	$��������	��	

!���	���	��	�!�	���#	���	�������	�!��"�!	�!�	������	���#�

+����������
� The removal or destruction of all microor�

ganisms, including pathogenic and other bacteria, veg�

etative forms and spores. Compare with “disinfection.” 

+������������An instrument used to magnify sounds and 

convey them to the ear.

+�����=�������
�+&������A system of gutters, catch ba�

sins, yard drains, culverts and pipes for the purpose of 

conducting storm waters from an area, but intended to 

exclude domestic and industrial wastes. 

+����� /�
�F� The amount of runoff that reaches the 

point of measurement within a relatively short period 

of time after the occurrence of a storm or other form of 

precipitation. Also called “direct runoff.” 

+�����+�����A separate pipe, conduit or open channel 

(sewer) that carries runoff from storms, surface drain�

age, and street wash, but does not include domestic and 

industrial wastes. Storm sewers are often the recipients 

of hazardous or toxic substances due to the illegal dump�

ing of hazardous wastes or spills created by accidents in�

volving vehicles and trains transporting these substanc�

es. Also see “sanitary sewer.” 

+���D��A stuck digester does not decompose organic mat�

ter properly. It is characterized by low gas production, 

high volatile acid to alkalinity relationship, and poor liq�

"���������	�����������	�	��������	 ��	�	��"�#	���������	��	

sometimes called a “sour” digester.

+�����The term “sump” refers to a structure which con�

nects an industrial discharger to a public sewer. The 

���"��"��	[�"��\	��"��	$�	�	������	$�@�	�	���������	��	��	

intercepting sewer. 

+����
���
��������������Liquid removed from settled 

sludge. Supernatant commonly refers to the liquid be�

tween the sludge on the bottom and the scum on the 

surface of an anaerobic digester. This liquid is usually re�

�"����	��	�!�	����"���	���	����	��	��	�!�	�������	����������	

+��������� Sewers are surcharged when the supply of 

water to be carried is greater than the capacity of the 

�����	��	�����	�!�	�����	)!�	�"�����	��	�!�	����������	��	

manholes rises above the top of the sewer pipe, and the 

sewer is under pressure or a head, rather than at atmo�

spheric pressure. 

+�������B����
���One of the guidelines for the design of 



A1-36

Handbook on Wastewater Management

��������	���#�	���	����������	��	���������	�������	]���	$�	

���������	��	���������	��	���#�	���	����������	���	!����"�

�������	[����\	�(���	��	"�����������	����	������	�(������	

rate.

+������� /�
�F�� The precipitation that cannot be ab�

���$��	$�	�!�	����	���	�����	������	�!�	�"�����	$�	���(�

ity. The water that reaches a stream by traveling over the 

soil surface or falls directly into the stream channels, in�

cluding not only the large permanent streams but also 

the tiny rills and rivulets. Water that remains after in�

�����������	�������������	���	�"�����	�������	!��	$���	���

ducted from total precipitation. 

+�������
��	 �$$��(������	 ���	 �"����������(�	 ������	 )!�	

active agent in detergents that possesses a high cleaning 

ability. 

+����
���� ������ )��������� Wastewater treatment 

processes in which the microorganisms and bacteria 

treating the wastes are suspended in the wastewater 

$����	��������	)!�	������	����	���"��	���	�!��"�!	�!�	

suspended growths. The various modes of the activated 

sludge process make use of suspended growth reactors. 

)!���	 ��������	 ���	 $�	 "���	 ���	 `��	 ����(���	 ����������

����	���	����������������	

+����
����+���������	X�����	 �!��	���!��	 �����	��	�!�	�"��

face or are suspended in water, wastewater, or other liq�

"����	���	�!��!	���	�������	����(�$��	$�	��$�������	����

tering. 2. The quantity of material removed from water in 

a laboratory test, as prescribed in Standard Methods for 

the Examination of Water and Wastewater, and referred 

��	��	)����	X"�������	X�����	�����	��	���ª	��	���ª��	

+����
���
��A solution having small particles dispersed 

throughout.

*�;B� Total Maximum Daily Load.  The sum of the allow�

able loads of a single pollutant from all contributing point 

and nonpoint sources.  It is a calculation of the maximum 

amount of a pollutant that a water body can receive on a 

daily basis and still meet water quality standards; and, 

an allocation of that amount to the pollutant’s sources.

*++��See Total Suspended Solids.

*�
D����	����������	���������	��	�!��!	��+"���	���	!���	��	

detained.

*�����������=�
���������Device which responds directly 

or indirectly to deviation from a desired temperature by 

actuating a control or initiating a control sequence.

*����������� +�
����� A device that opens and closes a 

switch in response to changes in the temperature. This 

device might be a metal contact, or a thermocouple that 

generates minute electric current proportional to the 

difference in heat, or a variable resistor whose value 

changes in response to changes in temperature. Also 

called a “heat sensor.” 

*�����&�*������
�� Any process of water renovation that 

"�������	�������	����������	��	����	��������	��"��	���

quirements. May include general cleanup of water or re�

��(��	��	��������	�����	��	������	���"����������	����(��	

by conventional treatment processes. Typical processes 

����"��	�!������	���������	���	�����"��	�����������	����	

called “advanced waste treatment.” 

*�������)�������
� Refers to an electrical device which 

!��	 ��!�����	 ����������	 ����	 �(���!�������	 )��������	 ��	

the form of a bimetal strip which bends when heated to 

a certain point. When the bimetal strip is used as a part 

of appliance’s circuitry, the circuit will open when the bi�

metal bends, breaking the circuit.

*������������ junction of two wires of dissimilar mate�

rials, not necessarily metal, with the property of gener�

ating an electrical voltage related to the temperature of 

their junction.

*����������� Instrument for measuring temperature.

*������������E���������A group of bacteria that grow and 

�!��(�	 ��	 ��������"���	 �$�(�	 ���ª|	 [��ª�\�	 )!�	 �����

mum temperature range for these bacteria in anaerobic 

�������������	��	���ª|	[��ª�\	��	���ª|	[��ª�\�

*���������� Automatic control device responsive to tem�

perature used to maintain constant temperature.

*���D�
�
�� Treatment to remove water from the sludge 

mass to reduce the volume that must be handled. 

*�����G�����A digester sampling well.

*����Q�&� J��"��� Valve having either a single inlet and 

two outlets (diverting) or two inlets and a single outlet 

(mixing), in which either one or the other of the two in�

lets or outlets is open or partially open. Usually used for 

temperature control purposes.

*��������Laboratory procedure in which a chemical solu�

����	��	#����	�������!	��	������	����	$�������	��	�	����

ple until an end point is reached (usually a color change 

or the formation of a precipitate).

*�
�	 [��	 �������������\	 ���������	 ��	 �������	 �+"��	 ��	

12,000 Btu/hr

*�����R��������>������
��*R>�� Nitrogen continued in or�
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ganic compounds such as proteins or their decomposi�

����	 ����"��	 ��������	 ��	 ����"���	 $�	 �!�	 �/����!�	

Method.

*����� Z���
��� =��\�
� �*Z=��� A measure of the amount 

of carbon contained in organic compounds in water or 

wastewater.

*�����)��������	 *�	 ��"��	 �����	 �!�	�"�	��	 �!�	������	�����

sure and velocity pressure.

*����� K���� )!�	 �����	 ����	 �������	 �	 ��������	 �����	 ��	

����"������	��	�!�	����������	������	�"����	�	���������	

period of time. 

*����� /�������� =�����
��� The amount of available chlo�

rine remaining after a given contact time. The sum of the 

combined available residual chlorine and the free avail�

able residual chlorine. Also see “residual chlorine.” 

*�����+����
����+������ See Suspended Solids.

*����������An instrument which maintains a running total 

of the measured variable.

*�$��� A substance which is poisonous to a living organ�

ism. 

*�$����&��The relative degree of being poisonous or toxic. 

A condition which may exist in wastes and will inhibit 

or destroy the growth or function of certain organisms.

*��
�������� A device for converting energy from one 

form to another, such as optical energy to electrical en�

ergy.

*���
��� 	
��"������� An employee from a contracting 

[������"�����\	 ����	 �!��	 !��	 �����(��	 ��"�	 [�\	 !�"��	 ��	

training endorsed by NYSDEC, or from a Soil and Water 

������(�����	���������	�^X��	*����	��	��!��	
�X������

dorsed entity

*��
�������� A device which uses magnetic force to 

transfer electrical energy from one coil of wire to anoth�

er. In the process, transformers can also change the volt�

age at which this electrical energy is transmitted.

*��
�������
��The electrical transfer of a signal, message 

or other form of data from one location to another.

*�����1. In the wastewater collection system of a building, 

plumbing codes require every drain connection from an 

���������	��	��@�"��	��	!�(�	�	�����	)!�	����	��	�!��	����	��	

a gooseneck that holds water to prevent vapors or gases 

in a collection system from entering the building. 2. Vari�

ous other types of special traps are used in collection 

systems such as a grit trap or sand trap. 

*���D��
��K�������A treatment process in which the waste�

water trickles over media that provide the opportunity 

for the formation of slimes or biomass which contain 

organisms that feed upon and remove wastes from the 

water being treated. 

*���D��
��K�������������Rocks or other durable materials 

�!��	��#�	"�	�!�	$���	��	�!�	�������	X���!����	[���"����

tured) media have been used successfully. 

*�����������
��� �*G���� Derivatives of methane, CH4, 

in which three halogen atoms (chlorine or bromine) 

are substituted for three of the hydrogen atoms. Often 

formed during chlorination by reactions with natural or�

ganic materials in the water. The resulting compounds 

(THMs) are suspected of causing cancer. 

*��\����&�� The cloudy appearance of water caused by 

the presence of suspended and colloidal matter. In the 

��������#�	 ������	 �	 �"�$�����	 ����"������	 ��	 "���	 ��	

indicate the clarity of water. Technically, turbidity is an 

optical property of the water based on the amount of 

���!�	���������	$�	�"�������	����������	)"�$�����	������	

be directly equated to suspended solids because white 

���������	 �������	 ����	 ���!�	 �!��	 ���#��������	 ���������	

���	����	�����	���������	����	�������	����	���!�	�!��	��	

equivalent large particle. 

*��\����&������� An instrument for measuring and com�

paring the turbidity of liquids by passing light through 

�!��	 ���	 �����������	 !��	 �"�!	 ���!�	 ��	 ���������	 $�	

the particles in the liquid. The normal measuring range 

is 0 to 100 and is expressed as Nephelometric Turbidity 

Units (NTUs). 

*��\����&� M
���� �*M�� Turbidity units are a measure of 

the cloudiness of water. If measured by a nephelometric 

[���������	���!�\	�����"������	������"���	�"�$�����	"����	

are expressed in nephelometric turbidity units (NTU) 

or simply TU. Those turbidity units obtained by visual 

methods are expressed in Jackson Turbidity Units (JTU) 

which is a measure of the cloudiness of water; they are 

used to indicate the clarity of water. There is no real con�

nection between NTUs and JTUs. The Jackson turbidim�

eter is a visual method and the nephelometer is an in�

���"������	���!��	$����	��	���������	���!��	

*��\���
����$���� Devices that mix air bubbles and water 

and cause turbulence to dissolve oxygen in the water. 

M+�@),��United States Environmental Protection Agency. 

*������)�����A type of cable in which pairs of conductors 

are twisted together to produce certain electrical prop�

erties. See also shielded twisted pair and unshielded 
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twisted pair.

*�Q+�����K�������	)��	�������	���	"����	���"���	����	�!�	

�����	������	����	��	�!�	������	�������	���!��	��������	��	���!	

�	���������	$������	�!�	���	��������

M������������
���	���$����	�������	�������	"���	���	�!�	

removal of some organic compounds in an aqueous (wa�

tery) solution. 

M
���������� B�\���������� �MB��	 �	 ����������	 ������'��

tion that was established by the insurance industry to 

test devices, materials and systems for safety, not satis�

factory operation. It has begun to set standards. Items 

that pass the tests are marked UL Approved.

M
�
����������)����+����&��M)+�� Designation of a pow�

er supply providing continuous uninterrupted service.

M
��� G������� Heater consisting of a fan for circulating 

air over a heat exchange surface or coil, all enclosed in a 

common casing.

M
���)������� A distinct and separate portion of the total 

wastewater treatment system.

M
���J�
�������	|�������	"���	���#���	��(����	���	������

cations in which the use of outdoor and return air mixing 

is intended to satisfy tempering requirements and venti�

lation needs.

M����� ;�������� An upset digester does not decompose 

organic matter properly. An upset digester is character�

ized by low gas production, high volatile acid/alkalinity 

���������!���	 ���	 ����	 ��+"����������	 �����������	 �	 ���

gester in an upset condition is sometimes called a “sour” 

or “stuck” digester.

M��������� )!�	 ���������	 �������	 �!�	 ����	 ��	 ������	 ���	

toward or in the higher part of a sewer or collection sys�

tem. 

M�\�
�����,�����For the purposes of this document, the 

����	�"�$���'��	�����	������	������������	��	�����	������

�����	 $�	 �!�	 ����	 ]�X�	 ����"�	 ��	 ����������	 �"��������	

population density (1,000 people or more per square 

����\	���	�"��������	������"���	��	�	���"������	������	��	

50,000 people or more, to be designated as “urbanized” 

and automatically subject to regulation as an MS4 under 

the SPDES program.

J,J� Variable air volume

J������E���D����A device which relieves the partial vac�

uum in pipelines to prevent back siphonage.

J�
��,$����K�
�����������	�!���	���!��	�	���������	�	���	��	

air guide vanes located either before or after the wheel, 

and including driving mechanism supports either for 

belt drive or direct connection.

J����\��� =����� ������������ Costs that a utility must 

cover or pay that are associated with the actual collec�

tion, treatment, and disposal of wastewater. The costs 

(���	��	��"��"����	����	���	���@��	�������	

J,J�\�$��Variable air volume terminal device.

J������&�)��������	*�	�	��(���	��"���	�!�	�����"��	�"�	��	

�!�	(�������	���	�������	��	�!�	��"���

J�
��� Opening in a tank or other piece of equipment, 

sealed to prevent escape of material within normal pres�

sures, but arranged to open automatically to relieve ex�

cessive pressure.

J�
�����
��Process of supplying or removing air by nat�

ural or mechanical means to or from any space. Such air 

may or may not have been conditioned.

J�
��������Device for replacing air inside a room by out�

side air.

J��������A volatile substance is one that is capable of be�

ing evaporated or changed to a vapor at relatively low 

temperatures. Volatile substances also can be partially 

removed by air stripping. In terms of solids analysis, 

volatile refers to materials lost (including most organic 

������\	"���	��������	��	�	�"����	�"�����	���	��	���"���	

at 550°C. Natural volatile materials are chemical sub�

stances usually of animals or plant origin. Manufactured 

or synthetic volatile materials such as ether, acetone, and 

carbon tetrachloride are highly volatile and not of plant 

or animal origin.

J�������,����� Fatty acids produced during digestion that 

���	���"$��	��	�����	���	�!��	���	$�	���������������	��	���

mospheric pressure. Also called “organic acids.” Volatile 

acids are commonly reported as equivalent to acetic acid.

J������� +������� Those solids in water, wastewater, or 

other liquids that are lost on ignition of the dry solids at 

550°C for 60 minutes.

J�������;���� Voltage reduction due to wire resistance.

J������ =�
����� ;������ Device mounted in a duct or 

�������	"���	��	(���	�!�	(��"��	��	���	�������	�!��"�!�

J���������� Measurement by volume; as opposed to 

gravimetric, which is measurement by weight.

J������� A spiral shaped casing, surrounding the impel�

ler of a centrifugal pump, which collects the liquid dis�

charged by the impeller.

J��
���\����&�,�������
��������� An evaluation of drink�
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ing water source quality and its vulnerability to contami�

nation by pathogens and toxic chemicals. 

������,��"�����+��������,+�#����B��The excess growth 

of microorganisms which must be removed from the 

process to keep the biological system in balance. 

����������� �	 ����"����%�	 "���	 �����	 ���	 ������

carried solids (including used water from industrial 

���������\	 �!��	 ����	��	�	 ���������	������	X����	������	

�"�����	 ������	 ���	 ���"�������	 ������������	 ����	 ���	

be included in the wastewater that enters a wastewa�

ter treatment plant. The term “sewage” usually refers to 

household wastes, but this word is being replaced by the 

term “wastewater.” 

����������=�������
�+&����� The pipe system for col�

�������	 ���	 ��������	 �����	 ���	 �������������	 ������	

from domestic and industrial sources to a wastewater 

treatment plant. 

���������� K��������� The pipes, conduits, structures, 

equipment, and processes required to collect, convey, 

and treat domestic and industrial wastes, and dispose of 

�!�	����"���	���	��"����	

����������Z���
�
����The basic document granting au�

thority to administer a pretreatment inspection program. 

This ordinance must contain certain basic elements to 

provide a legal framework for effective enforcement. 

���������� *������
�� )��
�� An arrangement of pipes, 

equipment, devices, tanks and structures for treating 

wastewater and industrial wastes. A water pollution 

control plant. 

������ =&���� The process of evaporation of water into 

the air and its return to earth by precipitation (rain or 

snow). This process also includes transpiration from 

plants, groundwater movement, and runoff into rivers, 

streams and the ocean. Also called the “hydrologic cycle.” 

������G������ Closed vessel in which water is heated by 

the combustion of fuels, electricity, or any other source 

and is withdrawn for use external to the system at pres�

sures not exceeding 160 psig, including the apparatus 

by which heat is generated, and all controls and devices 

necessary to prevent water temperatures from exceed�

ing 210 F.

������ *������
��� Process that alters supply water so 

that it can be used for proecess or HVAC purposes with�

out deleterious effect.

���� The unit of measurement of electrical power or 

rate of work. One amp represents the amount of current 

at a pressure of one volt.

��"������ Characteristic shape of an electrical current 

or signal. The ace output from an inverter.

��"���
���� The distance between the same two points 

on adjacent waves; the time required for a wave to com�

plete a single cycle.

�����������The region or land area that contributes to 

�!�	 ��������	 ��	 ����!�����	 ����	 �$�(�	 �	 ��������	 �����	

on a stream or river. 

������A wall or plate placed in an open channel and used 

��	����"��	�!�	����	��	������	)!�	����!	��	�!�	����	�(��	

�!�	����	���	$�	"���	��	����"����	�!�	����	�����	��	�	�!���	

��	���(������	��$��	���	$�	"���	��	���(���	����!	��	�����	

�	����	��	�$���"�����	"���	��	�������	����	[����	��������	

���#�	 ���	 ����������\	 ��	 ���"��	 �	 "������	 ����	 ����	 ���	

�(���	�!��������"������	

����� ;��������� ����"���	 ����������	 !�(�	 �	 ����"���	 ����	

���!��	 !�	 �"�����	 ����	 ��	 �!�	 ����������	 ���	 ���	 ��	 �!�	

�����	 ���(���	�!�	���������	 �����	�(��	�!��	�����	)!��	���

ameter is the length of a line from one edge of a weir to 

the opposite edge and passing through the center of the 

circle formed by the weir.

����#� )�������
���� A specially shaped weir in which 

�!�	����	�!��"�!	�!�	����	��	��������	������������	��	�!�	

head.

�����������	���#	��	�!��$��	��	�!��!	�!�	����	��	��+"��	

is contained and to which the suction of a pump is con�

nected.

���Q\��\�*������������Temperature indicated by a psy�

chrometer when the bulb of one thermometer is covered 

with a water saturated wich over which air is caused to 

�����

�#�������/�����An experimentally determined constant 

used to express the unit growth rate of bacteria in terms 

of mass per mass of organic matter degraded (i.e., mg per 

mg BOD5).

Zone: Space or group of spaces within a building with 

!������	��	�������	��+"��������	�"����������	�������	�!��	

comfort conditions can be maintained by a single con�

trolling device.

 �������� K���� A complex population of organisms that 

����	�	������	�����!�	��	����#����	������	�����	���	$���#	

down the organic matter in wastewater. These slimes 

consist of living organisms feeding on organic matter 
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in wastewater, dead organisms, silt, and other debris. 

“Slime growth” is a more common term.

 ����������������������#�	������	��	$�������	��"��	��	$��!	

�!�	����#����	������	���	����(����	��"���	����������	)!���	

masses may be formed for or function as protection 

against predators and for storage of food supplies.

@	��\��	��	�����	Q���	��]��	����	���	^�	>_@	������	��	=�����	
������	��	`����Q����	���	{���]��+	=�����	{���]��+	=����	`"��-
sary. 
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The following “Glossary of Financial Terms” was excerpted from: A 
Guidebook of Financial Tools: Paying for Sustainable Environmental Systems. 
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,�����������;����������
� Any depreciation method that 

allows for greater deductions or charges in the earlier 

years of an assets depreciable life, with charges becom-

ing progressively smaller in each successive period. Ex-

amples would include the double declining balance and 

sum-of-the-years digits methods. 

,�������,����
��
���������	�	����	��	���������	�������	

or losses based on: the consummation of a transaction 

being accepted by form of contract or invoice without 

the realization of cash or an expense that has been in-

curred but has not yet been disbursed. 

,������� E������ The practice of record keeping by which 

income is recorded when earned and expenses are re-

corded when incurred, even though the cash may be re-

ceived or paid out later. 

,�� J������� *�$� A tax based on the assessed value of 

property. Counties, school districts, and municipalities 

usually are authorized to levy ad valorem taxes. Special 

districts can also be authorized to levy ad valorem taxes. 

,����������
� A breakdown of periodic loan payments 

into two components: a principal portion and an inter-

est portion. The gradual reduction of a debt by means of 

�+"��	��������	��������	�"��������	��	����	�"�����	������

est and liquidate the debt at maturity. When the debt in-

volves real property, often the periodic payments include 

�	�"�	�"��������	��	���	��@��	���	!�'���	���"������	

,

���������
� The process of adjusting a utility com-

����%�	 ���"��	 !���������	 �����������	 ��	 �������	 �	 �"��	

12-month period for known changes reasonably ex-

pected to continue into the future. Annualization adjust-

ments are routinely made in developing a utility compa-

ny’s total cost of service. 

,����������
� The increase in the value of an asset in ex-

cess of its depreciable cost which is due to eco¬nomic 

and other conditions, as distinguished from increases in 

value due to improvements or additions made to it. 

,����� Anything owned by an individual or a business, 

which has commercial or exchange value. Assets may 

�������	��	��������	��������	��	������	�������	��!����	 ��	

contrast to obligations due others. (See also Liabilities). 

,�����E�����B�
��
�� A loan to an individual or company 

�����������'��	$�	�	��������	�����	��	���"�	��	�������	)����

cally asset based loans do not require real property as 

collateral. 

,����� +����� An asset sale is the transfer of ownership 

of government assets, commercial-type enterprises, or 

functions to the private sector. In general, the govern-

����	!��	��	����	��	�!�	���������	�"������	�����������	

or oversight of a sold asset. However, if the asset is sold 

to a company in an industry with monopolistic charac-

teristics, the government may regulate certain aspects of 

the business, such as utility rates. 

,�����
���)�������
���E�
��
�� Performance or assur-

ance bonding is a requirement that users of environmen-

tal resources place in an escrow account a sum of money 

adequate to cover potential future environmental dam-

ages. 

,�������&��B�����/�"�
���� A bond secured by the lease 

between the authority and another agency. The lease 

payments from the “city” to the agency are equal to the 

debt service. 

E�
�� ��	 ���������$������	 �����������	 ���"��	 $�	 ��(����

ments and corporations when they borrow money. The 

���"��	 ������	 ��	 ���	 �	 ��@��	 ���������	 �"�	 ��	 �	 ������

����	 ����	 [�!�	 ���"����	 ����\	 ���	 ��	 �	 ���������	 ����	 ��	

interest. In measuring municipal bond volume, a bond is 

a security maturing more than one year from issuance; 

shorter-term obligations are usually termed notes or 

commercial paper. 

E�
�� ,
���������
� >���� �E,>�� A note issued by public 

��������	 ��	 ���"��	 ���������	 [�����	 �������\	 ���������	

���	�	���/���	 �!��	����	�(���"����	$�	 �"���	 ��������	[���	

the BAN repaid) through the sale of bonds. 

E�
��E�
D��A state-chartered organization that purchas-

es the bonds of local governments and secures its own 

debt with the pool of local bonds. This arrangement cuts 

borrowing costs for the local issuers because the bond 

bank’s debt usually carries higher ratings than that of 

the municipalities, whose issues are usually too small 

to be rated anyway. Credit enhancements, such as bond 

insurance, are also cheaper when purchased for larger 

issues. Localities’ use of the bond bank is voluntary. 

E�
�� =��
���� A lawyer who reviews the legal docu-

ments and writes an opinion on the security, tax-exempt 

,���
��$���
K�
�
������������&
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status and issuance authority of a bond or note. 

E�
�� ;�����
�� The excess of the face value of a bond 

over the price for which it is acquired or sold. The price 

does not include accrued interest at the date of acquisi-

tion or sale. 

E�
��@�����
� The process by which voters approve or 

reject bond issues. 

E�
�Q@%��"���
�������� The annualized yield to maturity 

computed by doubling the semiannual yield. 

E�
��K�
�� A fund formerly used to account for the pro-

ceeds of general-obligation bond issues. Such proceeds 

are not accounted for in a capital-projects fund. 

E�
��	
��
����� The contract that sets forth the promis-

es of a corporate bond issuer and the rights of investors. 

E�
��	
����
��� Insurance that can be purchased by an 

���"��	 ���	 ���!��	 ��	 ������	 ���"�	 ��	 ��������	 ���"�������	

which guarantees the payment of principal and/or inter-

est. This security usually provides a higher credit rating 

and thus a lower borrowing cost for an issuer. 

E�
��	������ Bond sold. 

E�
��)������� The excess of the price at which a bond 

is acquired or sold over its face value. The price does not 

include accrued interest at the date of acquisition or sale. 

E�
��)�������� The money the issuer receives from its 

bond sale. 

E�
����;�\�� That portion of indebtedness represented 

by outstanding bonds. 

E�
���,�����������
��M
Q������� Bonds that have been 

legally authorized but not issued and which can be is-

sued and sold without further authorization. This term 

must not be confused with the terms “margin of borrow-

ing power” or “legal debt margin,” either one of which 

represents the difference between the legal debt limit of 

a government and the debt outstanding against it. 

E�
��#�;�\�
����� A form of long-term loan included in 

debt capital, which is secured by the general credit wor-

thiness of the utility. 

E�
��#���������� A form of long-term loan, included in 

debt capital, which is secured by the utility’s property. 

E������ A budget is an itemized listing of the amount of 

all estimated revenue which a given business anticipates 

receiving, along with a listing of the amount of all esti-

mated costs and expenses that will be incurred in obtain-

ing the above mentioned income during a given period 

of time. A budget is typically for one business cycle, such 

��	�	�����	��	���	��(����	������	[�"�!	��	�	��(�	����	�������	

budget). 

=����\��� E�
�� A bond that can be redeemed by the is-

suer prior to its maturity. Usually a premium is paid to 

the bond owner when the bond is called. 

=������� Funds necessary to establish or operate a busi-

ness. 

=�����������
� ����	������	���������	��(�����	�������	������	

�!��	�������	��$�	��	�����	��������'�����	���	�!"�	�������	

the extent to which a corporation is trading on its equity. 

These ratios can be interpreted only in the context of 

the stability of industry and company earnings and cash 

�����	

=������� E������ This is the estimated amount planned 

��	 $�	 �@������	 ���	 �������	 �����	 ��	 �	 ��(��	 ������	 ����-

���	 �������	 �����	 ���	 ��@��	 ������	 �"�!	 ��	 ����������	 ���	

equipment, the cost of which is normally written off over 

�	�"�$��	��	������	��������	)!�	�������	$"�����	!���(���	

is limited to the expenditures which will be made within 

�!�	������	����	�������$��	��	�!�	�������	���������	$"�-

gets. 

=�������=����� Expenditures that typically result in the ac-

+"�������	��	��������	��	��@��	������	�!��	!�(�	�	"���"�	����	

of over one year and a cost greater than a threshold value 

established by the owner. Capital costs include expendi-

tures for replacements and major additions, but not for 

repairs. 

=�������B����� A lease that meets at least one of the fol-

lowing criteria, and therefore must be treated essentially 

as a loan for book accounting purposes: title passes au-

tomatically by the end of the lease term; lease contains a 

bargain purchase option; lease term is greater that 75% 

of estimated economic life of the equipment; present val-

ue of lease payments is greater than 90% of the equip-

ment’s fair market value. 

=������� Z����&� Expenditures that result in the acquisi-

����	��	��	��������	��	��@��	�������	

=������Q)�������� K�
�� �	 �"��	 �������	 ��	 ����"��	 ���	 ��-

nancial resources to be used for the acquisition or con-

struction of major capital facilities (other than those 

��������	 $�	 �����������	 �"����	 �������	 �"����	 ���	 ��"��	

funds). 

=@/=B,� Comprehensive Environmental Response, Com-

pensation and Liability Act. 

=���������� Assets pledged as security against a loan in 
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case of default. The intangible or tangible property given 

as security to the lender by the account credit for any 

obligations and indebtedness of account creditor. 

=����������B��
� A loan from a privately-owned bank at 

market rates. 

=����
��&� ������ +&����� A water system which sup-

plies drinking water to 25 or more of the same people 

year-round in their residences. 

=�

����
�K����A charge assessed to new users of a util-

ity system to cover the costs of constructing capacity for 

their use. 

=�
�����
��Z��� Contracting out is the hiring of private-

������	�����	��	����������	������'������	��	���(���	�����	

or service for the government. Under this approach, the 

��(�������	�������	�!�	���������	���	!��	����������	

and policy control over the type and quality of goods or 

services to be provided. Thus, the government can re-

place contractors that do not perform well. 

=�������=������� The weighted-average cost of funds that a 

����	���"���	����	$��!	��$�	���	�+"���	��"����	��	�����	

��	�"��	���	�������	)!�	"��	��	�	����%�	����	��	�������	��	��-

sential in making accurate capital budgeting and project 

investment decisions. 

=����
�/�����)!�	��������	����	���������	��	��������	��"-

pons attached to a bond. The term is synonymous with 

nominal interest rate. 

=�"������ The ratio of revenue available for debt service 

to the average annual debt service requirements of an 

issue of revenue bonds. 

=����
��,������ Current assets are those assets of a com-

pany which are reasonable expected to be realized in 

cash or sold, or consumed during the normal operating 

cycle of the business (usually one year). Such assets in-

clude cash, accounts receivable and money due usually 

within one year, short-term investments, US government 

bonds, inventories, and prepaid expenses. 

=����
��B��\������� Liabilities to be paid within one year 

of the balance sheet date. 

;�\�
�����E�
����See Bonds, Debenture. 

;�\�� An obligation resulting from the borrowing of 

money or from the purchase of goods and services. Debts 

��	��(��������	����"��	$�����	����	���������	���	�����-

ing debt. 

;�\�����@%���&�/���� A return on investment; an invest-

ment created by a form of debt, i.e., bank loan, investor 

�"����	����	��	�!��!	��	���(�����	��	������	�!��	��������	

in earnings which is referred to as “owner” or “stock-

holder” equity. 

;�\��K�
�
��
���Raising funds for a business by borrow-

ing, often in the form of bank loans. 

;�\��B����� �=����
���� The legal maximum debt-incurring 

power of a State or locality. Debt limits are often imposed 

by constitutional, statutory, or local charter provisions. 

;�\�#�B�
�Q������Debt that is payable more than one year 

from the date it was incurred. 

;�\�� )��� =������� Bonds divided by population. When 

compared with other jurisdictions, this statistic serves 

as an indicator of the use of public debt capacity in the 

area in question. 

;�\��/�����The ratio of an issuer’s debt outstanding to a 

measure of property value. 

;�\��+��"�����The amount of money necessary to pay in-

terest and principal charges on an outstanding debt. 

;�\��+��"����K�
���A fund created by a bond indenture 

and held by the trustee, usually amounting to principal 

and interest payment for one year, and used only if nor-

���	��(��"��	���	���	�"��������	��	���	��$�	���(����	

;�\��+��"����K�
��/�%������
����The amount of revenue 

that must be provided for a debt service fund so that all 

principal and interest payments can be made in full on 

schedule. 

;�\�� +��"���� /�%������
���� The amount of money re-

quired to pay interest on outstanding debt, serial maturi-

ties of principal for serial bonds, and required contribu-

tions to accumulate monies for future retirement of term 

bonds. 

;�\��+��"����/����"��K�
���A fund created by a bond in-

denture and held by the trustee, usually amounting to 

principal and interest payment for one year, and used 

����	 ��	 ������	 ��(��"��	 ���	 ���	 �"��������	 ��	 ���	 ��$�	

service. 

;�\�#�+����Q������Debt that falls due in a period of under 

a year. 

;��������The failure to make timely payment of interest 

or principal on a debt instrument; or the occurrence of 

an event as stipulated in the indenture of trust resulting 

in an abrogation of that agreement. An issuer does not 

default until it fails to make a payment. 

;���������
�� The amount of expense charged against 

earnings by a company to write off the cost of a plant or 
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machine over its useful life, giving consideration to wear 

and tear, obsolescence, and salvage value. If the expense 

is assumed to be incurred in equal amounts in each busi-

ness period over the life of the asset, the depreciation 

method used is straight line (SL). If the expense is as-

sumed to be incurred in decreasing amounts in each busi-

ness period over the life of the asset, the method used is 

said to be accelerated. Two commonly used variations of 

the accelerated method of depreciating an asset are the 

sum-of-years digits (SYD) and the double-declining bal-

ance (DDB) methods. Frequently, accelerated deprecia-

tion is chosen for a businesses’ tax expense but straight 

����	��	�!����	���	���	���������	���������	�"�������	

;������=�����A cost that can be economically traced to a 

single cost object. 

;�����
��/�����The time value of money or the rate of in-

terest a company wants to earn on its investments. 

@�����
���In most states, an easement is a legal restric-

tion contained within a deed that prohibits certain land 

uses in perpetuity. For example, an easement might pro-

hibit development of more than one house on 20 acres 

of oceanfront property. Private landowners who place 

easements on their property for natural resources pro-

tection can take a tax write-off representing the value 

lost on the property due to the deed restrictions. 

@�����D�
��� Statutory or constitutional dedication of 

��(��"��	��	��������	��(�������	���/����	��	programs. 

@��
�����B�������B������)������&��The estimated period 

during which the property is expected to be economical-

ly usable by one or more users, with normal repairs and 

maintenance for the purpose for which it was intended 

at the inception of the lease. 

@
"���
��
����=����,����
�
�� The addition of environ-

mental cost information into existing cost accounting 

procedures and/or recognizing embedded environmen-

tal costs and allocating them to appropriate products 

and processes. 

@�������� M������ B����� The period in which an asset is 

expected to be useful in trade or business. Equity: Eq-

"���	��������	�!�	��������	��	�!�	������$"����	��	�!�	�"��-

ing burden for an AFM among individuals. Equity can be 

approached from two directions: those who create or 

contribute to environmental problems should bear the 

funding burden (the “polluter” pays), or those who ben-

����	����	�������	����(�����	�!�"��	$���	�!�	�"�����	$"�-

���	[�!�	�$�����������	�����\	

@%�����
�� B����
�� Contracting to pay monthly fees to 

use equipment, instead of buying it. 

K����A fee is generally a charge for services rendered. Al-

though laws vary widely, many states require that fees be 

set at rates that will cover only the costs of the services 

provided. 

K�
�
��� B����� �	 �����	 "���	 ��	 �������	 �!�	 �"��!���	 ��	

equipment; not a true lease. Finance leases are generally 

considered to be capital leases from an accounting per-

spective and non-tax leases from a tax perspective. 

K�
����
��)�
�������Fines and penalties require offend-

ers to pay monetary damages for violating government 

laws or regulations. 

K�$��� ,������� Those assets of a permanent nature re-

quired for the normal conduct of a business, and which 

will not normally be converted into cash during the en-

�"����	 ������	 �������	 |��	 �@������	 �"����"���	 ��@�"����	

�����	 ���	 $"�������	 ���	 ���	 ��@��	 �������	 ����(���	 ��-

counts receivable and inventory are not. 

K�$��� =����� Fixed costs are operating expenses that are 

incurred by facilities and organizations which are kept 

in readiness to do business without regard to actual vol-

umes of production and sales. Fixed costs remain rela-

tively constant until changed by managerial decision. 

Within general limits they do not vary with business 

(��"���	@������	��	��@��	�����	�������	��	�����	��������	

taxes, and interest expense. 

K����=����,����
�
��	�	���!��	��	���������	���	������-

ment accounting that allocates all direct and indirect his-

torical costs to a product or process. 

K���� =���� /���"��&�� Full cost recovery means charging 

fees to completely cover costs incurred by a particular 

activity or service. Some state and local governments, as 

well as local utilities, are beginning to practice full cost 

recovery by legislatively requiring that fees be set to cov-

er the complete cost of services rendered. 

K���� K����� �
�� =������� The pledge of the general taxing 

power of a government to pay its debt obligations. 

K����)�&����B������A lease in which the total of the lease 

payments pay back to the leaser the entire cost of the 

�+"������	����"����	����������	�(��!����	���	�	������-

able rate of return, with little or no dependence on a re-

sidual value. 

K�
����	������	���	����"�����	������	���!	�	�����$��������	

���	 ��	 ����"���	 ���������	 ���!	 ���	 ��!��	 ���������	 ��-
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sources, together with all related liabilities and residual 

equities or balances, and changes therein, which are seg-

�������	���	�!�	�"�����	��	��������	��	��������	����(�����	

or attaining certain objectives in accordance with special 

regulations, restrictions, or limitations. 

��
����� Z\������
� E�
��� A security backed by the full 

faith and credit of a state or locality. In the event of de-

fault, the holders of general obligation bonds have the 

right to compel a tax levy or legislative appropriation in 

order to satisfy the debt obligation. 

���
���A monetary sum awarded to a State or local gov-

�������	 ��	 ����������	 ������'�����	 �!��	 ����	 ���	 ����	

to be repaid. Typically, grants are awarded by the federal 

government to State or local governments or by States 

��	 �����	��(���������	 ��	�������	�	������"���	����(���	��	

facility. 

���
�� ,
�������
� >����� ��,>��� Notes issued by pub-

���	 ��������	 ��	 ���"��	 ���������	 ���������	 ���	 ���/����	

awaiting the receipt of permanent funding through gov-

ernmental grants. The GAN is repaid from grant pro-

ceeds. 

������ ;������ ;�\�� The total amount of bonded debt of 

a government (general obligation bonds plus revenue 

bonds). 

�����
���#����
��Promise to take responsibility for pay-

ment of part or all of a debt if the person borrowing the 

money fails to pay off the loan. 

�����
�&� ��� �����
�&� ,������
�� The agreement of a 

third party to pay debt service on a debt in the event of 

default by the issuer. 

	������K����A fee assessed against private developers in 

compensation for the new capacity requirements their 

projects impose upon public facilities. 

	
��������Q/�"�
��� E�
��� Bonds issued by govern-

ments, the proceeds of which are used to construct fa-

cilities for a private business enterprise. Lease payments 

made by the business enterprise to the government are 

used to service the bonds. Such bonds may be in the form 

of general-obligation bonds, combination bonds, or rev-

enue bonds. 

	
������E�
���A municipal bond backed both by the cred-

it of the municipal issuer and by commercial insurance 

policies. 

	
������� The charge or cost of borrowing money, mea-

sured in terms of a percentage per annum of the princi-

pal amount. 

	
���
���/�������/����
��A return on an investment great-

er than the amount described in a contract or any other 

investment instrument. The internal rate-of-return is 

measured by the ability of the investor to reduce inter-

nal expenses during the course of managing the invest-

ment; which means the investor actually makes more 

than what is outlined in the contract or other investment 

instrument. 

B������A contract through which an owner of equipment 

(the leaser) conveys the right to use its equipment to 

����!��	�����	[�!�	������\	���	�	���������	������	��	����	

[�!�	�����	����\	���	���������	��������	���������	

B�����)���������Full payout, net leases structured with a 

term equal to the equipment’s estimated useful life. Be-

cause many Lease Purchases include a bargain purchase 

option for the lessee to purchase the equipment for one 

dollar at the expiration of the lease, these leases are of-

ten referred to as dollar buyout or buckout-leases. Lease 

purchases are generally considered to be Capital Leases 

from an accounting perspective and non-tax leases from 

a tax perspective due to their bargain purchase option 

and length of lease term. 

B����� /�
���� E�
���� Bonds for which the principal and 

interest are payable exclusively from rental payments 

from a lessee. Rental payments are often derived from 

earnings of an enterprise that may be run by the lessee 

or the leaser. Rental payments may also come from taxes 

levied by the lessee. 

B����� +��������� A schedule to a Master Lease agree-

ment describing the leased equipment, rentals and other 

terms applicable to the equipment. 

B�������The party to a lease agreement who is obligated 

to pay the rentals to the leaser and is entitled to use and 

possess the leased equipment during the lease term. 

B������ The party to a lease agreement who has legal or 

tax title to the equipment (in the case of a true tax lease), 

grants the lessee the right to use the equipment for the 

lease term and is entitled to receive the rental payments. 

B�"�������Debt in relation to equity. 

B�"�����
��� The use of grant or loan funds as reserve 

funds for the issuance of debt. Leveraging is used by sev-

eral states participating in the Water Pollution Control 

State Revolving Fund program to increase the amount of 

funds available for loans. 
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B��\����&��Claim on the assets of a company. 

B��\����&�,����
��
�� Liability assigned through common 

law or statute, whereby individuals or companies may 

$�	!���	 �����������	��������$��	 ���	��(����������	���-

age resulting from their activities. 

B��
� An attachment, voluntary or involuntary. A lender 

will apply a lien to encumber real or personal property. 

The lien can be granted by an abstract judgment ren-

dered by a court of law. 

B����=&����=���
���B==���A systematic process of evaluat-

ing the life-cycle costs of a product, product line, process, 

system, or facility by identifying life-cycle consequences 

and assigning monetary values to those consequences. 

Also called Life Cycle Cost Assessment (LCCA). 

B���Q=&���� ,�������
��,
��&���� �B=,��� A holistic ap-

proach to identifying the environmental conse¬quences 

of a product, process, or activity through its entire life 

cycle and to identifying opportunities for achieving envi-

���������	�����(�������	^�	���������	��"�	��/��	����-

es in a life-cycle of a product, process, or activity: raw 

materials acquisition, manufacturing, consumer use/re-

use maintenance, and recycle/waste management. LCA 

focuses on environmental impacts not costs. 

B������Q*�$� ��
����� Z\������
� E�
�� A general obliga-

tion bond that is limited as to revenue sources. 

B�
�Q*����;�\�� Debt that is payable more than one year 

from the date it was incurred. 

������Z\������
�E�
���A state or municipal bond that is 

not backed by the full faith and credit of the issuer. The 

issuer of a moral obligation bond asserts the intent of 

�!�	���������(�	$���	��	��#�	��������������	�"��������	��	

�"��	���	����������	��	������	��+"����	��	����	��$�	���-

vice, but the issuer has no legally enforceable obligation 

to do so. 

��
�������E�
�� A debt obligation issued by a state, state 

agency or authority, or a political subdivision, such as 

county, city, town or village. They may be issued for gen-

eral governmental needs or special projects. Issuance 

must be approved by referendum or by an electoral body. 

��
������� E�
�� 	
����
��� Insurance policies that pro-

tect investors if a municipal bond should default–the 

bonds will be purchased from investors at par. The in-

surance may either be purchased by the issuer or the 

investor. Two major insurers of municipal bonds are 

the Ambac Indemnity Corporation and the Municipal 

Bond Insurance Association (MBIA). Insured municipal 

bonds usually have the highest ratings. Subsequently, the 

bond’s marketability increases, which lowers the costs 

to their issuers. However, the yield on an insured bond 

is usually lower than similarly rated uninsured bonds–

the cost of the insurance is passed on to the investor. To 

obtain the extra degree of safety, many investors do not 

care if the yields are slightly lower. 

��
������� 	����"���
�� =����������� ������������	 ���"��	

��	 ���"	 ��	 $����	 ���	 �!�	 ���������	 ��	 �������	 �����(�-

������	 ��	 �	 ���"���	 �!���	 ������������	 ���	 ������	 ��	 �!�	

contractor’s hands for collection from the special assess-

ment payers. 

��
������� B����� A lease designed to meet the special 

needs of state and local governments. The lease contains 

a non-appropriation clause which states that the only 

condition under which the entity may be released from 

its payment obligations is when the legislature or fund-

ing authority fails to appropriate funds. Since the lessee 

is a municipality or an organization supporting the gov-

ernment, it is exempt from paying federal income taxes. 

For this reason, the IRS does not charge the leaser in-

come taxes on leases to these customers. 

>�
Q*��
���
�#� >�
Q=����
��&� ������ +&����� A water 

system which supplies water to 25 or more of the same 

people at least six months per year in places other than 

their residences. Some examples are schools, factories, 

������	$"��������	���	!��������	�!��!	!�(�	�!���	���	��-

ter systems. 

Z�����
�� =����� Costs that are directly related to ren-

dering of services, sale of merchandise, production and 

disposition of commodities, collection of revenues, and 

other ongoing activities. 

Z�����
��B����� A lease which is treated as a true lease 

(as opposed to a loan) for book accounting purposes. As 

�������	��	|�X`	���	��	���������	�����	�"��	!�(�	���	��	

the following characteristics. 

�	 lease term is less than 75% of estimated eco-

nomic life of the equipment 

�	 present value of lease payment is less than 90% 

of the equipment’s fair market value 

�	 lease cannot contain a bargain purchase option 

(i.e., less than the fair market value) 

�	 ownership is retained by the leaser during and 

after the lease term. 

An operating lease is accounted for by the lessee with-

out showing an asset (for the equipment) or a liability 
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(for the lease payment obligations) on his balance sheet. 

Periodic payments are accounted for by the lessee as op-

erating expenses of the period. 

Z����
���	�����;�����
���Z	;���When a long-term debt in-

strument is issued at a price that is lower than its stated 

redemption value, the difference is called Original Issue 

Discount (OID). 

)�&��
�Q�
QR�
���)	R��E�
���A bond that gives the issuer 

an option (during an initial period) either to make cou-

pon payments in cash or to give the bondholder a similar 

bond. 

)����� /���� The interest rate banks charge their best 

customers. 

)��"������
� �)�\���Q)��"���� )���
�������� Under a pub-

lic-private partnership, sometimes referred to as a joint 

(���"���	 �	 ��������"��	 �����������	 ��	 ������	 $������	

public and private-sector partners that can include a va-

riety of activities that involve the private sector in the 

��(���������	 ����������	 ������!���	 ���	 ���������	 ��	 �	

public facility or service. It typically includes infrastruc-

ture projects and/or facilities. In such a partnership, 

public and private resources are pooled and responsi-

bilities divided so that the partners’ efforts complement 

one another. Typically, each partner shares in income 

resulting from the partnership in direct proportion to 

the contracting in that the private-sector partner usu-

ally makes a substantial cash, at-risk, equity investment 

in the project, and the public sector gains access to new 

revenue or service delivery capacity without having to 

pay the private-sector partner. Leasing arrangements 

can be used to facilitate public-private partnerships. 

)��"����)������
���The sale of stock in a company direct-

ly to a pre-selected buyer, often an institutional investor. 

)�\���Q)��"���� )���
������� These partnerships involve 

a variety of techniques and activities to promote more 

sector involvement in providing traditional government 

services. They can include involving a private partner in 

������"������	����������	����������	���>��	������!��	��	

a facility. 

)�\���� ������ +&����� �)�+�� Any water system which 

provides water to at least 25 people for at least 60 days 

annually. There is more than 170,000 PWSs providing 

water from wells, rivers and other sources to about 250 

million Americans. The others drink water from private 

wells. There are differing standards for PWSs of different 

sizes and types. 

/��
��� Credit quality evaluation of bonds and notes 

made by independent rating services and brokerage 

����	���������	����������	�	!��!��	$���	������	������	�!�	

interest rate expected by debtors for repayment, and 

therefore overall capital costs. State and local govern-

ments can improve their bond ratings by using credit 

enhancement mechanisms. 

/��������� A type of borrowing in which the borrower 

(as a leaser funding a lease) is fully at risk to the lender 

for repayment of the obligation. The recourse borrow-

er (leaser) is required to make payments to the lender 

�!��!��	��	���	�!�	������	�"������	���	�$��������	"����	�!�	

lease agreement. 

/���
���� E�
��� Also called a pre-refunded bond, one 

that originally may have been issued as a general obliga-

tion or revenue bond but that is now secured by an “es-

crow fund” consisting entirely of direct US Government 

�$���������	 �!��	���	�"��������	 ���	������	 �!�	$���!���-

ers. 

/����
� Z
� ,������ �/Z,��	 �	 ������	 ����"��	 ��	 ������-

ability based upon the amount of assets invested; ROA is 

equal to the ratio of either 1) net income to total assets 

or 2) net income available to common stock¬holders to 

total assets. 

/����
�Z
�@%���&��/Z@�� �	����"��	��	�������$�����	�����-

ed to the amount of invested equity; ROE is equal to the 

ratio of either 1) net income to owner’s equity or 2) net 

income available to common stockholders to common 

equity. 

/�"�
���,
�������
�>����� �/,>����Notes issued in an-

ticipation of non-tax revenues, generally from other gov-

ernmental entities (i.e., state aid to a school district). 

/�"�
��� E���� The revenue base is the value of the 

product, income, property, or the number of popula-

tion against which a fee or tax is charged. For example, 

the revenue base for a state tax per ton of fertilizer sold 

would be the tons of fertilizer sold in the state, while the 

revenue base for a motor vehicle license fee would be 

the number of vehicles licensed in the state. The size and 

characteristics of the revenue base, along with the rate 

of the fee or tax, determine the revenue potential of fee 

and tax programs. 

/�"�
���E�
��� Bonds whose principal and interest are 

payable exclusively from earnings of a public enterprise. 

/�"�
��� )���
����� A measure of the amount of money 

�!��	���	$�	������	$�	�	������"���	���������	���!������	
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For fee and tax programs, revenue potential is a function 

of the rate of the fee or tax and the size of the revenue 

base. State and local governments need to consider the 

revenue potential of an AFM in their jurisdiction in order 

��	���������	��	��	�����	�!���	���������	������	

/�"�
��� +��\����&�� Revenue stability refers to the pat-

tern of revenues from a particular revenue source. Some 

sources provide revenues in stable amounts annually. 

Other revenue sources are unstable, providing only one-

time or erratic revenues from year to year. State and lo-

cal governments should match ongoing program costs to 

stable revenue sources, while non-recurring costs can be 

matched to less stable revenue sources. 

/�"��"�
��K�
�� A revolving loan fund program may con-

sist of several accounts or revolving funds that make 

loans or other types of assistance available for various 

projects. Typically, the fund is initially capitalized by ap-

propriations, grants, or other monies. After the initial 

loans are made, future loans are supported by repay-

ments, making the fund “revolving.” 

+������E�
��� Bonds whose principal is repaid in periodic 

installments over the life of the issue. Corporate bonds 

��������	 ��	 �!��	 ���������	 ���������	 ���"���	 $�����	

�"�	��	���������	������	:������}	)���	`�����	

+���� )��������������� � A sole proprietorship is a 

form of business organization. The distinguishing 

charac¬teristics of this form are only one owner for the 

business and the business is unincorporated. 

+������� ,

���&� E�
��� Serial bonds in which annual 

installments of bond principal are arranged so that the 

combined payments for principal and interest are ap-

proximately the same each year. 

+������� ,�������
�� A charge imposed against certain 

����������	��	������	����	��	���	��	�!�	����	��	�	���«�����	

�����(�����	 ��	 ���(���	 ������	 ��	 ���������	 $������	

those properties. 

+�������,�������
��E�
��� Bonds payable from the pro-

ceeds of assessments imposed against properties which 

!�(�	$���	���������	$��������	$�	�!�	������"�����	��	�"$-

lic improvements. 

+�������,�������
��K�
���A fund used to account for the 

���������	��	�"$���	�����(������	��	���(����	������	��	

$������	 ���������	 �!�	 ����������	 �������	 �!��!	 �������	

assessments are levied. 

+������� ;��������� An independent unit of local govern-

ment organized to perform a single governmental func-

tion or a limited number of related functions. A single 

purpose or local taxing district can be organized for a 

�������	�"�����	�"�!	��	�	�����	������	 ����������	��	����	

district. Special districts usually have the power to incur 

debt and levy taxes. 

+�������;��������E�
��� Bonds issued by a special district. 

+�������*�$�E�
���A bond that is secured by a special tax, 

such as a liquor tax. 

+�������� B�
�� �������� �	 ���	 ��	 ���"��	 ������������	 ���	

property that ratably deducts the same amount for 

each year in the recovery period. The rate (in percent-

age terms) is determined by dividing 1 by the number of 

years in the recovery period. 

+�\����
�����;�\�
�����E�
���An unsecured bond that 

ranks after secured debt, after debenture bonds, and of-

ten after some general creditors in it claim on assets and 

earnings. Related: Debenture Bond, Mortgage Bond, Col-

lateral Trust Bonds. 

+�����
�\���;�"������
���The concept of using resourc-

es in an ecologically sound manner so that they will be 

sustainable over the long term. Put another way by the 

Executive Secretary of the UN Economic and Social Com-

�������	 ���	 ����	 ���	 �!�	 ^�������	 ��	 ��	 ���	 �������!	 ��	

progress that meets the needs of the pres¬ent without 

compromising the ability of future generations to meet 

their needs.” 

*�$��A tax is generally a charge against sales, income or 

property. Unlike fees, most jurisdictions do not require 

that there be a direct relationship between a tax and the 

use of funds. 

*�$�,
�������
�>������*,>����Short-term debt that will 

be retired with taxes to be collected at a later date. 

*�$�E�����See revenue base. 

*�$�	
�����
��K�
�
��
���The dedication of incremental 

increases in real estate taxes to repay an original invest-

ment in improved public facilities that created increased 

real estate values. 

*����E�
����Often referred to as bullet-maturity bonds 

or simply bullet bonds, bonds whose principal is payable 

at maturity. Related: Serial Bonds. 

*���� 	
�������� A life interest in property, an interest in 

property for a term of years, or an income interest in a 

trust. It generally refers to a present or future interest in 

income from property or the right to use property which 

terminates or fails upon the lapse of time, the occurrence 
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of an event or the failure of an event to occur. 

*��
���
�#� >�
Q=����
��&� ������ +&����� A system 

which provides water in a place such as a gas station or 

campground where people do not remain for long time 

periods. These systems do not have to test or treat their 

water for contaminants which pose long-term health 

risks because fewer than 25 people drink the water over 

a long period. They still must test for microbes and sev-

eral chemicals. 

*����� K�
�� Funds created by State and local govern-

ments to receive revenues generated by a tax or other 

mechanism, and disburse funds for the purposes for 

which the revenues are collected. Unadjusted Deprecia-

ble Basis: The basis of an item of property for purposes 

��	���"����	����	��	�	����	���!�"�	��#���	����	����"��	���	

depreciation taken in earlier years but with adjustments 

for amortization, the section 179 deduction, any deduc-

tion claimed for clean-fuel vehicles or clean-fuel vehicle 

refueling property, and any electric vehicle credit. 

M������B�����An estimate of how long an item of property 

can be expected to be usable in trade or business or to 

produce income. Under MACRS, you recover the cost of 

property over a set period. The recovery period is based 

on your property’s property class. Your property’s class 

is usually determined by its class life. The class life for 

most property is set and listed in IRS Appendix B. 

M����K���� User fees require those who use a government 

service to pay some or all of the cost of the service, rather 

than having the government pay for it through revenues 

generated by taxes. The fees charged for entry into pub-

lic parks are an example of a user fee. 

J������ �	 ����	 �!��!	 �������	 �!�	 ����!	 ��	 ��	 �$/���	 ��	

item. Value is usually preceded by a word(s), such as 

|���	��	|���	~��#���	���	�������	��	�!�	���"����	�!���	

found. Not all value for an item is the same. 

���D�
��=��������The cash available to a company for the 

ongoing operations of the business. 

 ���Q=����
� E�
���� Zero-coupon bonds are bonds 

priced at a large discount from face value. The bonds 

mature at full face value so the difference between the 

original issue price and the face value represents inter-

est income. The issuer of the zero coupon bond saves on 

���!	����	�����	�!�	��������	���%�	����	�"�	"����	�!�	���	��	

the bond holding period. 
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