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Study Purpose

“the U.S. Environmental Protection Agency
(EPA) conducted the 2000 Community Water
System (CWS) Survey to obtain darta to sup-
port its development and evaluation of drinking water
regulations. EPA developed the survey database to
provide critical data to support regulatory development
and implementation. The Agency plans to use the data
for regulatory, policy, implementation, and compliance
analyses.

Reguistory Development Analyses. EPA must satisfy
the requirements of various statutes and regulations for
analyses of proposed regulations under the Safe Drinking
Water Act (SDWA). The survey provides data on water
system opetations and finances that are critical to the
preparation of these analyses.

Policy Development Analyses. The survey is designed
to collect financial and operational data on the full range
of water systems to support a variety of policy and
guidance initiatives. EPA also uses the data to respond
to periodic requests from Congress, federal agencies,
and the public for information on the water supply
industry.

Regulatory implementation Analyses. The survey
data, along with data from the Drinking Water Infrastruc-
ture Needs Survey, can be used to assess the financial
capacity of water systems in general, and of small systems
in particular.

Comgpliance Analyses. EPA may use the survey data to
develop profiles of operational and financial characteristics
for different types of water systems, which can be com-
pared to the Agency's database of compliance records in
the Safe Drinking Water Information System (SDWIS).
The objective of these analyses would be to identify
characteristics of systems that may lead to compliance
problems in the future. (The data from the survey will
not be used in any enforcement actions.)

Trends and Key Findings

Most of the operating characteristics of community
water systems are unchanged from 1976, when the
first CWS Survey was conducted. The vast majority of
systems are small and privately owned, but most
people still receive their water from large publicly
owned systems.

Nevertheless, there have been important changes since
the first survey was conducted. They include an
increase in the percentage of systems that treat their
water and an overall improvement in water system
financial performance. Key findings of the 2000 Survey
include the following:

°  While systems continue to make substantial
capital investments to fund water quality im-
provements, totaling more than $50 billion over
the past 3 years, investment in treatment ac-
counts for only 22 percent of systems’ total
capital investments. Among publicly owned
systems, 23 percent of investment was for treat-
ment. Sixteen percent of privately owned systems’

Treatment

Dist/Trans




investment was for treatment. The largest share of
the investment went toward distribution mains
and transmission lines. Storage capacity
accounted for an additional 12 percent of the
total investment. The data suggest that differences
between publicly owned and privately owned
systems have more to do with size—publicly
owned systems tend to be larger—than with
ownership. (See page 18 and Volume II, Tables
69-78.)

The percentage of systems operating at a loss
declined for most size categories berween 1995
and 2000. Overall, average revenue and expenses
increased by slightly more than inflation over the
past 5 years, although many systems witnessed

real declines in both revenue and expenses per
gallon. The percentage of systems operating at a
loss or with a deficit across all size categories is 30
percent, down from approximately 40 percent in
1995. (See page 36 and Volume I1, Tables 46-66

for details on system revenue and expenses.)

The Drinking Water State Revolving Fund is an
important source of funds for capital improve-
ments. Although most of the money for capital
spending comes from other sources, the Drinking

Population Served Percentage
Less than 500 28%
501-3,300 35%
3,301-10,000 5%
Al Systems <800 - 16,000 9%

Water State Revolving Fund (DWSRF) has
become an important source of funds for the few
years it has existed. In the years of the program
included in this report, approximately 17 percent
of publicly owned systems relied on the DWSRF
to finance at least a portion of their capital
improvements. This includes systems that
received traditional DWSRE loans and systems
that received loans in which all or a portion of the
principal repayment is forgiven. Nearly 20
percent of all capital costs for publicly owned
systems serving populations of 10,000 or fewer
were financed through the DWSRE (See page 18
and Volume II, tables 79-81.)
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"The percentage of systems that provide treatment
rose between 1976 and 2000. This trend is
consistent with SDWA’s emphasis on water
quality monitoring and treatment. By the time of
the 1996 Amendments to the Act, substantial
progress had been made in reducing the number
of systems that do not provide treatment. This
trend continued through 2000 among small
systems, but slowed among larger systems. The
end of the decline among larger systems may
suggest that they now have treatment in place.

(See page 35 and Volume II, Table 9.)

Very few small systems use increasing block rate
structures. Only 7 percent of systems serving
500 or fewer persons use an increasing block rate
to charge for water. Small systems are much more
likely to use uniform rates or to charge a flat fee
for water. Larger systems are more likely to use
increasing block rates, with over 25 percent of
systems serving more than 100,000 persons
using these rates. (See page 29 for further derail.)

Population Served Pergentage
Less than 500 7.0%
501-3,300 15.4%
3,301-10,000 13.4%
10,001-100,000 18.3%
More than 100,000 27.5%

More than
80 Years

4%

40-80 Years -~

Less than
40 Years

While the total number of community water
systems increased between 1995 and 2000, the
number of small systems declined. The number
of systems serving populations of 100 or fewer
declined by 8 percent. The number of systems
serving more than 3,300 persons, on the other
hand, increased by 20 percent. (See page 35 for
further derail.)

Systems continue o invest considerable funds in
their distribution networks. Over the past 5 years,
systems replaced over 50,000 miles of the more
than 1.8 million miles of pipe in their networks,
at a cost of more than $4 billion. The pipe in the
ground is relatively new; most of it is less than 40
years old, while less than 5 percent is more than
80 years old. (See page 14 and Volume II, Tables
35-38.)




Survey Nethodology

This is the fifth edition of the CWS Survey. EPA
previously collected data in 1976, 1982, 1986, and
1995. As with past surveys, the Agency collected
information on the most important operational and
financial characteristics of community water systems.
EPA took Steps 1O LMmprove response rates, ensure
accurate responses, and reduce the burden of the
survey on systems, especially small systems serving
3,300 or fewer persons. EPA sent water system experts
from the Cadmus Group and 3 other companies o

collect data from small systems. It mailed the survey to
medium and large systems, and provided extensive
assistance through a toll-free telephone hot line.

EPA started the 2000 Survey in the summer of 1999
with the development of preliminary questionnaires
and a sampling plan. The survey was designed to
collect data for the year 2000. Full-scale data collec-
tion occurred from June to October 2001. The overall
response rate was 69 percent; 90 percent of small
systems selected participated in the survey.




{he U.S. Environmental Protection Agency

(EPA) defines a community water system as a
public water system that serves at least 15
service connections used by year-round residents or
regularly serves at least 25 year-round residents.
Community water systems are a tremendously diverse
group that resists being described in terms common to
all. They range from very small, privately owned
systems whose primary business is something other
than water supply (such as mobile home parks) to
huge, publicly owned systems serving millions of

people.

The unusual architecture of the Thomas Hill Standpipe in
Bangor, Maine (cover illustration) illustrates this
diversity and the difficulty of characterizing large
numbers of systems in more or less uniform groups.
The Thomas Hill Standpipe is hardly everyone's idea
of what a water storage facility should look like. Yet
distinguishing and unusual features are to be found in
water systems throughout the country. Because EPA is
charged with protecting the water quality of over
50,000 of these systems, the challenge of this report is
to describe water systems according to certain basic
characteristics while still recognizing their incredible
diversity.

EPA periodically collects information on the financial
and operating characteristics of the public water supply
industry to support the regulatory development process.
The Agency conducted the 2000 Community Water
System (CWS) Survey as part of this efforc. EPA will use
the information from this survey to prepare Economic
Analyses (EAs) in support of regulatory development and
to analyze economic and operating factors that affect
national drinking water quality.

This report presents the information collected from the
2000 CWS Survey in two volumes. Volume I, the
Overview, provides perspective on the industry by
extrapolating the survey data to present a national picture
of water systems. It presents the data by system size,
ownership, and source of water. It also compares the 2000

data to similar data from the CWS Surveys of 1995,
1986, 1982, and 1976. Volume II, the Detailed
Report, summarizes the survey findings in a series of
tables that display national estimates of water system
characteristics with particular application to regulatory
development. Volume II also provides a detailed
methodology and copies of the survey instruments.

Background

The CWS Survey was designed to collect operating and
financial information from a representative sample of
community water systems. To reduce the survey’s burden
on small systems, the data were collected from systems
serving 3,300 or fewer persons through site visits by
water system professionals. Systems serving more than
3,300 persons received questionnaires in the mail. Water
system professionals were assigned to each system that
received a mailed questionnaire to help the system
respond to the survey’s questions. A toll-free telephone
number and an e-mail address also were provided to the
systems for technical support.

Planning and design of the survey began in the summer of
1999. Through a series of planning sessions, preliminary
versions of the survey instrument were developed. A
separate version of the questionnaire was developed for
systems serving more than 500,000 persons. These
systems were asked additional questions about concen-
trations of several contaminants in raw and finished
water and about average well depth. Questions that
would not apply to very large systems were excluded
from their version of the questionnaire. A pre-test of
the questionnaires was conducted in July 2000 to
gauge respondents’ reactions to the draft question-
naires. This was followed by a full-scale pilot test in
April and May 2001. Two clusters of small systems
were selected for site visits and questionnaires were
mailed to 40 systems.

The 2000 Survey collected some new data. Detailed data
on source capacity were collected for the first time. New




Summary of Question

: Contact information, including name, telephone number, and e-mail address of person completing the
+ questionnaire

1 Year for which operating and financial data are provided

: System ownership
. Form of government for publicly owned systems

Annual water deliveries, including unaccounted for water

Names of other water systems that purchased this system's water
Annual production, by source

Maximum water produced in a 24 hour period

System schematics

} Data on water source by type, including daily production by source
Indicates whether system treats its water

Average daily production, peak production, and design capacity for system’'s treatment facilities

Treatment objectives

: Treatment practices

Contaminant concentrations (asked only of sysiems serving more than 500,000 people)
Water treatment waste residual management

. Treatment plant operators and SCADA

Water storage, including type of storage and capacity’

Distributic_m mains, including miles of pipe in place by diameter, miles replaced and its cost, and age of pipe
Number of connections and customers served, by customer class

Map of service area

Indicate whether system has a cross-connection control program

Indicate type of cross-connection control program

Indicate elements included in cross-connection control program

: Water sales and water related revenues, by customer class
Non-water related revenue

Average annual water bill

Billing structure

Use lifeline rates

| Water system expenses

Water system capital investment for previous 5 years

*New information




data on treatment were collected, including treatment
objectives and the management of water treatment
residuals. Data on contaminant concentrations were
collected for systems serving over 500,000 persons.
New information was collected on the type of storage
and its capacity, as well as elements of cross-connection
control programs.

The survey also collected system schematics and maps.
Some information collected in the past was not col-
lected in the 2000 Survey, including data about source
water protection, operator certification, and systems’
financial assets and liabilities.

The survey sample was drawn from the approximately
52,000 systems in the 50 states and the District of
Columbia in the Safe Drinking Water Information
System (SDWIS). The survey used a stratified random
sample design to ensure the sample is representative.
The sample was stratified to increase the efficiency of
estimates based on it. Systems were grouped based on
the populations they serve and their sources of water.
(Details of the sampling plan are provided in Volume
II) To limit travel costs, systems serving up to 3,300
persons were selected in geographic clusters in a two-
stage design. A sample of 1,806 systems was selected,
including a census of all systems serving populations of
100,000 or more.

Full-scale data collection was conducted during the
summer of 2001. Site visitors were sent to approximately
600 small systems and questionnaires were mailed to
approximately 1,200 medium and large systems. Approxi-
mately 69 percent of the sampled systems responded to
the survey. The above table summarizes the final status of
the systems in the sample. Fach completed questionnaire
was subject to a thorough review by senior water system
experts before being processed for data entry.

Data Presentation

Volumes I and II of the CWS Survey Report present
tabulations of the data collected by the CWS Survey.
In Volume II, the data are generally presented accord-
ing to eight service categories denoted by size. Systems
are assigned to each size category based on the popula-
tion served, either directly (i.e., retail customers), or
through the sale of water to other public water suppli-
ers (i.e., wholesale customers). The detailed size
categories are:

e 100 or fewer

° 101-500

° 501-3,300

° 3,301-10,000

° 10,001-50,000

° 50,001-100,000

° 100,001-500,000
o More than 500,000

Systems serving up to 10,000 persons are considered
small. The eight size categories are different from the
categories used in 1995. The 1995 Survey split the 501-
3,300 category into two: 501-1,000 and 1,001-3,300.
The 1995 Sutvey also combined the 100,001-500,000
and greater than 500,000 categories. Volume I presents
data by fewer size categories:

° 500 or fewer

° 501-3,300

° 3,301-10,000

° 10,001-100,000

° More than 100,000

These size categories support the Agency’s various
analytic requirements, as discussed below. Data on
trearment plants also are presented by the average daily




production, in millions of gallons. These darta are
shown by seven size categories:

° 0.01 millions of gallons per day (MGD) or fewer
. 0.01-0.10 MGD

° 0.1-1.0 MGD

° 1-10 MGD

° 10-100 MGD

° More than 100 MGD

Data tabulations also are presented according to
ownership (public or private) and primary water
source. Systems are classified based on their primary




Without an accurate baseline, changes imposed by
regulations cannot be measured. Analyses such as these
support EPA’s estimates of the cost of complying with
new regulations. Toward this end, data will be used in
the development of the next edition of the Baseline

Handbook.

The CWS Survey also collected data on production
capacity, system storage capacity, pipe, population
served, connections, and treatment facilities to support
the development of SDWA burden estimates in
Information Collection Requests (ICRs).

The RFA and SBREFA require the Agency to demon-
strate that SDWA regulations do not impose unreasonable
economic and financial burdens on small businesses or
governments. The analyses required by the RFA and
SBREFA can be supported by many of the same CWS
Survey data elements as the EA and ICR analyses.

Policy Development Analyses




in SDWIS. The objective of this analysis is to identify
the operational and financial characteristics that may
result in future compliance problems. EPA can then
develop guidance to target systems that may exhibit
these characteristics. (While the data will support analyses
of compliance issues, they will not be used in any
enforcement action.)

Organization of the Report

This report has two volumes. Volume I presents an
overview of the data and the key findings of the survey.
It is composed of an Executive Summary, which
summarizes the key findings and highlights of the
survey results, and three chapters:

°  Chapter 1. Introduction. Chapter 1 describes
the background, purpose, survey methodology,
intended uses, and the organization of the overall
report.

o Chapter 2. Nalional Projection Summary.
Chapter 2 provides an aggregate perspective on
basic water industry demographics and operational
and financial characteristics of the industry. It
presents a national profile of water systems, their
customers, and their operating and financial
characteristics.

e Chapter 3. Key Findings and Trends. This
chapter discusses the principal findings of the
CWS Survey. It summarizes the operational and

financial survey findings and compares them to
the 1995, 1986, 1982, and 1976 Surveys.

Volume II presents a derailed summary of data col-

lected in the CWS Survey. No narrative descriptions
accompany these tabulations. The results are divided
between operating and financial characteristics. The

order of presentation generally corresponds to the
order and organization of the survey questionnaire. The
tables on system operation generally track the movement
of water through the system, presenting data on
source, then treatment, storage, distribution, and
cross-connection control. The financial tables present
data on revenue, billing rates and structure, expenses,
and capital expenditures.

Volume II also describes in detail the survey methodol-
ogy. It provides information on sample design and
weighting, the small system site visits, the mail survey,
and quality assurance. Copies of the survey question-
naires are supplied in an appendix.




the 2000 CWS Survey collected operational and
financial data for a representative, but diverse
group of water systems. The systems rely on
various sources of water, use a number of treatment
practices, and serve populations of various sizes and
customer classes. They face a variety of financial
challenges. This chapter presents an overview of the
operations and finances of these systems, providing a
broad description of the water industry. Using data
from the sample, industry totals are presented in order
to establish themes and patterns that will be explored
in greater detail in Chapter 3.

Poputation
Servad
{in millions
of persons}

Water System Profiles

Nearly 170,000 public water systems provide water to
over 258 million people throughout the United States,
according to the latest inventory of systems. Public
water systems include community and non-commu-
nity water systems.

The survey estimates there are 52,186 community
water systems in the 50 states and the District of
Columbia, which is consistent with the latest inven-
tory data. (The differences imply some systems in the

current inventory may not be active community water
systems. See Table 1 in Volume II for additional detail on
the estimated number of community water systems. The
survey's estimate of the population served by community
water systems also is slightly lower than the current
inventory data, as will be shown below.) Nearly 70
percent of public water systems are non-community
systems, but the vast majority of people are served by
community water systems. This is essentially unchanged
from 1995.

Because community water systems provide the most
exposure to risks from contaminants, they are the focus
of this survey. The tables that follow, and the data re-
ported in Volume I1, deal only with community water
systems.

Water Source, System Ownership, and
System Size

The water industry in the United States is characterized
chiefly by its diversity. It includes publicly owned
systems, private for-profit and not-for-profit systems,
and systems that provide water only as an ancillary
function of their primary business. It includes systems
serving as few as 25 persons and relying largely on
ground water, to large wholesalers that provide treated
surface water to several million customers.

There are many ways to classify water systems. EPA
regulatory analyses categorize systems by the source of
water, ownership, and size of the population served.
Source water characteristics are used in EPA analyses to
account for operational configurations, potential
sources of contamination, regulatory requirements, and
costs associated with different water quality conditions.
The Agency takes water system ownership into account
when estimating the potential cost impacts of drinking
water regulations. Publicly and privately owned
systems differ in rate structure, sources of funds for
capital improvements, source of water used, and size of
service population. The size of the population served
by a system affects the quantity of water needed; it also
affects production requirements, treatment practices,




Primarily
Purchased Water

Primarily
Surface Water

operations, and financial capacity. Water production
tends to involve large fixed-costs, so water systems
typically exhibit economies of scale as their service
populations increase. Thus, the unit cost of providing
water varies according to system size.

Nearly 75 percent of the nation’s community water
systems rely primarily on ground water. Almost 11
percent rely primarily on surface water, while the
remaining 15 percent purchase either raw or treated
water as their primary source.

Fifty percent of all water produced by systems comes
from surface sources, including flowing streams, lakes
and reservoirs, and ground water under the direct
influence of surface water (GWUDI). Approximately
two-thirds of surface water comes from lakes or reser-
voirs. An additional 31 percent comes from flowing
streams, and 1 percent is GWUDIL.

Twenty percent of water is purchased. Over 75 percent
of the water purchased is treated. The remaining 30
percent of the water produced by systems comes from
ground sources. The ground water is drawn from more
than 105,000 wells that feed into approximately
88,000 entry points to the nation’s distribution
systems. (Table 2 in Volume II provides further detail
on the number of systems by water source.)

Community water systems are evenly split between
public and private ownership. The overwhelming
majority of publicly owned systems are owned by
towns, cities, counties, or other forms of local govern-
ment. Of the 51 percent of systems that are privately
owned, 27 percent are run as for-profit businesses and
34 percent are not-for-profit entities. Approximately
39 percent of privately owned systems, or 20 percent

Streams
16%
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of all systems, are ancillary systems (i.e., systems whose
primary business is not water supply but who provide
water as an integral part of their principal business).
These systems tend to serve small populations, pro-
duce smaller quantities of water, and often do not bill
customers separately for water. (See Table 3 in Volume
11 for further detail on system ownership.)

Most systems that rely mainly on surface or purchased
water are publicly owned. Publicly owned systems are

also more likely to rely primarily on purchased or
surface sources.

The vast majority of water systems are relatively small;
systems that serve 3,300 or fewer persons account for
83 percent of all water systems. Ten percent of systems
serve 3,301 to 10,000 persons. Systems serving more
than 100,000 persons account for less than 1 percent
of all community water systems. Yet, most people get
their water from large systems, as will be shown in the

60.0%

50.0% - | B Systems % Connections

8 Population !

40.0%

30.0% -

% of systems
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next section. And because publicly owned systems
tend to be larger, most people get their water from
publicly owned systems. In fact, many of the differ-
ences between publicly and privately owned systems
may be due to scale, rather than ownership, since most
small systems are privately owned.

Water System Production, Cusiomers, and
Connections

According to the survey,
community water systems
directly serve more than 254
million individuals. They
serve nearly 75 million
customer connections, 91
percent of which are for
residential customers. Be-
cause most connections are
residential, the number of
connections and the popula-
tion served are correlared.
The balance are commercial,
industrial, or other nonresi-
dential connections. Many
systems sell water wholesale

Private

of all service connecrions. (Table 4 in Volume II
provides detail on water production by system size and
primary source of water.)

Wholesale deliveries account for more than one-quarter
of all water delivered. The remaining deliveries are for
residential and nonresidential retail customers. Resi-
dential customers account for two-thirds of retail water
"~ deliveries, and nonresiden-
tial customers account for
the balance. Commercial
and industrial customers
receive 39 percent of the
nonresidential retail water
deliveries, or 13 percent of
all retail deliveries. Agricul-
tural and other customers
receive the balance of the
nonresidential retail deliver-
ies. (See Table 41 in Volume
I for further detail on retail
water deliveries.)

Systems deliver 119,000
gallons annually per resi-
dential connection, or

to other public water suppli-
ers. Some systems both buy and sell water.

While systems serving more than 100,000 persons
comprise less than 1 percent of all systems, they
provide water to nearly 40 percent of the customer
connections. On the other hand, more than one-half of
all community water systems serve fewer than 500
persons, but they provide water to less than 3 percent

Nonresidential

approximately 325 gallons
per day. While residential customers are the majority
of all connections, each customer (not surprisingly)
receives far less water than each nonresidential custom-
er. Nonresidential customers receive 618,000 gallons
annually, or nearly 1,700 gallons per day. Despite the
fact that nonresidental customers comprise only 9
percent of all connections, they consume more than
one-thitd of the water delivered.




