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ERRATA
• In “Meeting USEPA’s Operator Certification Guidelines in Virginia” by

Carrie A. Adam et al (August 2001), the Internet address listed in the references
for the Department of Professional and Occupational Regulation should have
been <www.state.va.us/dpor/indexie.html>.
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his small water system research project was conducted to assist the
Virginia Department of Health (VDH) in determining the policies and
procedures necessary for the implementation of the US Environ-
mental Protection Agency (USEPA) final guidelines for the certification
and recertification of the operators of community water systems

(CWSs) and nontransient–noncommunity (NTNC) public water systems
(PWSs). These regulations will apply to small water systems serving more than
15 connections or 25 people and fewer than 3,300 people (USEPA, 1999b).
These final guidelines were published in the Federal Register in February
1999 by USEPA and require that each state must have adopted or implemented
a public small water system operator certification program by Feb. 5, 2001.
If a state has not adopted or implemented an approved program, the USEPA
will withhold 20% of the capitalization grants to which the state is entitled
from the Drinking Water State Revolving Fund (DWSRF).

USEPA developed these regulations because systems serving 25–500 peo-
ple tend to have many more violations per 1,000 people served than any
other size category. For every 1 million customers of CWSs serving fewer than
500 people, there are 800 maximum contaminant level (MCL) violations
and 7,164 total violations. In systems serving more than 500 but fewer than
10,000 people, there are only 2 MCL violations and 10 total violations per
1 million customers. In addition, 93% of these systems tend to use ground-
water and have a potential source of contamination within 2 mi (3.2 km) of
their well(s) (USEPA, 1999a).

B Y  C A R R I E  A .  A D A M , A N D R E A  M .  D I E T R I C H ,

D A N I E L  L .  G A L L A G H E R , A N D R E W  J .  W H E L T O N ,

G R E G O R Y  D .  B O A R D M A N , A N D  M A R C  A .  E D W A R D S

MEETING USEPA’S

OPERATOR
CERTIFICATION

GUIDELINES IN VIRGINIA

A  4 2 - Q U E S T I O N  S U R V E Y  M A I L E D  T O

2 , 0 1 1  S M A L L  P U B L I C  W A T E R  S Y S T E M S

I N  V I R G I N I A  S H O W E D  T H A T  T H I S  I S  A

D I V E R S E , W E L L - E D U C A T E D  G R O U P  O F

W A T E R  S Y S T E M  O W N E R S  A N D

O P E R A T O R S  W H O  C O U L D  R E C E I V E

T H E I R  T R A I N I N G  F O R  V I R G I N I A ’ S  N E W

L I C E N S E  C L A S S I F I C A T I O N  T H R O U G H

R E G I O N A L  W O R K S H O P S , T H E

I N T E R N E T , D I S T A N C E  L E A R N I N G

C L A S S E S , A N D  T R A D I T I O N A L

T E X T B O O K - B A S E D  M E T H O D S .

T



52 AUGUST 2001  |   JOURNAL AWWA  |   PEER-REVIEWED  |   ADAM ET AL

small systems

The new USEPA regulations
require that each operator certifica-
tion program include essential ele-
ments from nine baseline standards.
These standards require a state to
have the legal authority to implement
a program and require that systems
comply with the appropriate regula-
tions. The program must also clas-
sify systems, facilities, and operators.
Operator qualifications under these
standards include requiring opera-
tors to pass a validated exam, have a
high school diploma/general equiv-
alency diploma (GED), and possess
the defined minimum amount of on-
the-job experience. If a state chooses
to implement a grandparenting
clause, USEPA also specifies addi-
tional requirements. The standards
require that a state’s program be
enforced and that it have the
resources necessary to fund and sus-
tain it. Other key standards include
meeting requirements for certifica-
tion renewal and recertification. The
final standards ensure stakeholder

involvement and a review of the pro-
gram. The regulations also ensure
that public health objectives will be
met, and they feature an antiback-
sliding clause, which ensures that a
state’s standards will not be relaxed. 

Currently VDH has responsibil-
ity for regulating drinking water qual-
ity and water systems. In addition,
VDH is responsible for DWSRF
grants, which provide funding for
construction projects and various
technical assistance activities related
to drinking water. If 20% of DWSRF
grants were withheld because of non-
compliance with the new certifica-
tion and recertification regulations,
then a loss of $3 million would be
incurred by the commonwealth of
Virginia. The Virginia Board for
Waterworks and Wastewater Oper-
ators (VBWWO) is responsible for
regulating plant operators within the
commonwealth through classifica-
tion, licensing, and prosecution.
VBWWO is one of the boards regu-
lated by Virginia’s Department of

Professional and Occupational Reg-
ulation (DPOR). DPOR has the
responsibility to oversee all non-
medical professional licensing in Vir-
ginia. DPOR acts as an administra-
tive agency that processes licenses
and provides recordkeeping, but it
does not set policy. VBWWO and
DPOR work together to oversee the
licensing process in Virginia. Table
1 describes the classification system
of water facilities and water system
operators used in Virginia.

Before February 2001, Virginia
had five classes of licensed opera-
tors for water systems, and VBWWO
needed to incorporate a sixth class
for small water systems. VDH
requires all water systems serving
more than 400 people and providing
any sort of treatment to have at least
one licensed operator who is in
charge of and responsible for the sys-
tem at all times (CV, 1995). There-
fore, the new regulations will mostly
affect these smaller systems that serve
fewer than 400 people, which were

FIGURE 1 Dot density map of small public water systems in Virginia
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One dot equals one facility; data were provided for 447 of 830 zip codes as of Aug. 25, 1999.
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not previously regulated. Approxi-
mately 1,100–1,300 previously un-
regulated small systems in Virginia
will now have to be regulated. Exam-
ples of these small systems include
systems in mobile home parks,
schools, day care centers, and
selected state parks, campgrounds,
and rest areas.  To determine train-
ing, testing, and certification needs,
VDH needs to know the character-
istics of these systems and their own-
ers/operators.

The goals of this research project
were as follows:

• review and analyze the appro-
priate federal and state regulations;

• conduct interviews with per-
sonnel from USEPA, VDH, and
DPOR to gain additional insights
about the interpretation of regula-
tions and problem areas and to
review the issue of licensure versus
certification;

• develop a geographic informa-
tion system map of Virginia indicat-
ing the locations of small drinking
water systems;

• develop a survey and conduct
analysis of the responses; and

• provide insight on a practica-
ble plan for VDH.

METHODS
Information was gathered from

interviews with drinking water pro-
fessionals, a telephone and e-mail
survey of those administering cer-
tification programs in 15 other
states, and a mail survey sent to
2,011 small drinking water systems
in Virginia.

Interviews with drinking water pro-
fessionals. Representatives from
VDH, DPOR, USEPA, and other
agencies were interviewed to gain
insight on how the new regulations
could be best implemented and where
problem areas could develop.

Other states’ programs. Fifteen
other states were contacted by tele-
phone or e-mail to ascertain how
small water system certification/licen-
sure was being handled across the
United States. The states contacted
were Arkansas, California, Con-
necticut, Florida, Illinois, Kentucky,
Maryland, Massachusetts, Montana,
New Hampshire, New Jersey, Penn-
sylvania, South Dakota, Tennessee,
and Wyoming.

Location of  small  systems in
Virginia. A dot density plot was cre-
ated using postal zip codes for the
2,011 small drinking water systems

to evaluate the spatial distribution
of small systems in Virginia.

Mail survey. A 42-question survey
was developed and conducted using
the approach suggested by Dillman
(1978).  VDH provided a mailing list
of 2,011 small systems that served
fewer than 3,300 people throughout
Virginia. Small systems included both
public and private water systems cat-
egorized as CWSs, NTNC water sys-
tems, and transient–noncommunity
(TNC) water systems. An identifica-
tion number was utilized on the sur-
veys to ensure anonymity and to
track the survey responses. Each of
the 2,011 systems was sent a ques-
tionnaire in September 1999. Re-
minder postcards and additional
mailings were also used to increase
the response rate. The reminder post-
cards were sent out one week after
the initial mailing. The second mail-
ing was sent out to systems that had
not responded by approximately one
month after the initial mailing; this
was followed by a second set of
reminder postcards a week later.

An eight-page booklet with a
cover letter was used for the survey.
It was divided into 3 sections and
featured 42 questions. The first sec-

FIGURE 2 Licensed and unlicensed operators of Virginia small
public water systems by size of population served
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tion, covering owner/operator infor-
mation, featured 11 questions on job
duties and past training. The second
section, covering facility character-
istics, had 18 questions related to
unit operations, licensing, and
employment. The final section, cov-
ering opinions, included 12 questions
that dealt with training times and
costs, as well as interaction with state
agencies.

RESULTS
Interviews with drinking water pro-

fessionals. Training suggestions
regarding the new regulations
included offering training through-
out Virginia, having the common-
wealth assume some of the cost, and
offering the licensure/certification
exam at least twice each year. The
recommendations regarding licens-
ing were to add a class VI license to
DPOR regulations and to make the
license fee affordable.

Other states’ programs. Out of the
15 states surveyed, 10 already had
small system programs in place, and
7 states used certification rather than
licensure. The average renewal period
of the 15 states for certification/licen-
sure was 2 years. The average initial
cost was $36, and the average
renewal cost was $22.

Location of  small  systems in
Virginia. The survey found that small
PWSs were distributed across the
commonwealth. Small PWSs were
common in both urban and rural
areas. However, many small PWSs
were clustered around larger cities
such as Danville, Roanoke, Rich-
mond, and Norfolk and in Northern

Virginia around the cities of Alexan-
dria, Arlington, Fairfax, and Man-
assas and in the counties of Arlington
and Fairfax (Figure 1).

Owner/operator characteristics.
Most of the respondents (88%) were
either an operator or an owner/oper-
ator of the facility. Small PWS
respondents had many occupations.
School employees, engineers, blasters,
town government and service
employees, homeowner association
representatives, mayors, and utility
employees were only a few of the job
descriptions provided. Several respon-
dents indicated that they had no prior
training before becoming the opera-
tors of their water systems. For exam-
ple, one respondent wrote “I am mar-
ried to the owner of the trailer park.
I got the job of the well when my
mother-in-law died. I know very lit-
tle about our system except through
the State Water Control Board.”
Most respondents (83%) had worked
at a small PWS four or more years.
Forty percent of survey respondents
reported working for only one water
system serving fewer than 3,300 peo-
ple, whereas 27% reported working
for five or more such water systems.

Owner/operators of small PWSs
had a high level of formal education
(Table 2). Ninety-five percent of the
respondents had at least a high school
diploma or GED, and more than two
thirds had at least some college edu-
cation. In addition to their formal
education, many respondents had
received training related to the drink-
ing water industry. More than half
of the respondents (55%) had taken
classroom-based water-related train-

SURVEY
COMMENTS
INDICATE

MONEY IS AN
ISSUE

Representative comments

from owner/operators who

completed the survey regard-

ing the costs of operating

their systems included the

following:

The water system that I own

is small with only 20 houses

being served. I am not making

any money with the water

system after all the bills are

paid. It’s all just one great big

pain with no returns!

We need more money and

assistance to upgrade and to

improve water quality. Grants

are needed to help cut costs

on customers’ bills.

We are a small, nonprofit

church day care center and

could not afford any big

expenses.

These f inal  guidel ines by USEPA require that  each state 

must  have adopted or  implemented a publ ic  smal l  water  system 

operator  cert i f icat ion program by Feb.  5 , 2001.



ADAM ET AL  |   PEER-REVIEWED  |   JOURNAL AWWA  |   AUGUST 2001  55

small systems

ing courses, and 27% had taken
water-related correspondence courses.

Approximately half (46%) of the
respondents possessed a license to
operate a water system, with the dis-
tribution according to water system
classification as follows: class I—2%;
class II—4%; class III—14%; class
IV—12%; and class V—4%. VDH
requires that any system that serves
more than 400 people or applies any
type of treatment (e.g., chlorination)
must have at least one licensed oper-
ator on duty at all times. Survey results
showed that 48% of the small system
respondents apply chlorine and should
therefore have at least one licensed
operator. The majority (77%) of re-
spondents from systems serving fewer
than 100 people did not have a license.
This is significant when compared
with the systems serving 101–1,000
people—in which more than half
(57%) of the respondents possessed
an operator’s license (Figure 2).

The owner/operators of small
water systems reported having many
responsibilities related to drinking
water. Greater than half (52%) of all
responding operator/owners per-
formed other job-related duties in
addition to operating the water sys-
tem. Most of the respondents (72%)
dealt with their water systems’
administration, and 63% performed
bacterial testing. About half of the
respondents were responsible for
pump maintenance, meter reading,
customer assistance, flow measure-
ment, grounds maintenance, con-
sumer confidence reports, pipe main-
tenance, and maintenance of
chlorination equipment. Between
20% and 40% of the respondents
tested water for pH, turbidity, hard-
ness, and/or corrosion control,
whereas only 10–20% sampled for
trihalomethanes, tested for alkalin-
ity, or performed other duties.

FIGURE 4 Compensation of owner/operators of Virginia small public water systems by
size of population served
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Capacity
Class Treatment at Water System Population Served mgd

V May or may not have chlorine x* � 400 NA†
disinfection only

IV Disinfection, corrosion control, x � 5,000 NA
iron/manganese removal, softening,
slow sand filtration, rechlorination,
and other approved methods of
treatment; any combination. 
No fluoridation

III Chemical coagulation, sedimentation, x � 5,000  x � 0.5
filtration other than slow sand
filtration, disinfection, fluoridation,
aeration, corrosion control; any
combination

II Identical to class III 5,000 < x � 50,000 0.5 < x � 5.0

I Identical to class III x > 50,000 x > 5.0

*x describes the number of people or the capacity.
†NA—not applicable

TABLE 1 Classification system of water facilities and water system
operators in Virginia

Response
Highest Education Level %

Less than high school graduate 5

High school or general equivalency diploma 20

Trade or vocational school after high school 6

Some college 24

College graduate 30

Graduate or professional school 15

TABLE 2 Distribution of highest level of formal education achieved
by the survey respondents
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Most survey respondents (82%)
believed that the owner should pay
the certification or licensing fee.
Almost two thirds of the respondents
believed that paying a certifica-
tion/licensing fee of $50 or less per
year would be reasonable.  Sixty-

two percent of the respondents
believed their system could not
afford any increase in the operator’s
salary if certification or licensing was
required. 

Facility characteristics. Almost all
of the respondents surveyed (95%)
operated and/or owned a CWS or
NTNC PWS. The majority (66%) of
the systems were CWSs. Only 2% of
the respondents identified themselves
as TNC PWSs, and 3% of the
respondents were not sure of their
system’s classification.

For most (85%) of the systems,
groundwater was the source water;
70% of the responding small PWSs
used a single water source. Those
systems that did not use groundwater
either purchased water from another
system or used surface water (which

included springs, rivers, creeks,
ponds, lakes, or reservoirs). A distri-
bution of small PWSs by size of pop-
ulation served was developed from
the survey data (Figure 3). Sixty-four
percent of the CWS respondents
served 400 or fewer people.

Approximately two thirds of small
drinking water systems employed two
or fewer people. Nearly half of the
small PWSs did not have any full-
time employees (47%); 13% had one
full-time person. Only 6% of PWSs
had two full-time employees, and the

remainder had three or more full-
time employees. About one third of
the operators (37%) were not paid to
operate the small PWSs. Figure 4
shows the percentages of owner/oper-
ators who are paid, who are not paid,
or who volunteer to operate small
PWSs according to the number of
people served.

Close to 70% of systems serving
25–100 people did not employ a per-
son full time. Further, 44% of the
systems serving 25–100 people did
not have any employees. Figure 5
shows the small PWSs with a full-
time operator according to the num-
ber of people served.

About half of the small systems
(45%) did not have an annual oper-
ations and maintenance (O&M)
budget. However, as the number of
people served increased, the system
was more likely to have such a budg-
et. CWSs were the most likely to have
such a budget (65%), followed by
TNC systems at 38% and NTNC
systems at 34%.

Whereas 59% of respondents
stated that customers of their water

systems were metered, 40% did not
meter their customers, and 2% did
not know whether their customers
were metered. The majority (65%)
of the CWSs were metered, about
half (52%) of the NTNC systems
were metered, and only 38% of the
TNC systems were metered. Differ-
ences are apparent when the systems
serving 25–100 people are compared
with the systems serving 101–1,000
people. Nearly two thirds of the
smaller systems did not meter their
customers, whereas 62% of the larger

N i n e t y - f i v e  p e r c e n t  o f  t h e  r e s p o n d e n t s  h a d  a t  l e a s t  a  h i g h  s c h o o l  d i p l o m a  o r  g e n e r a l

e q u i v a l e n c y  d i p l o m a , a n d  m o r e  t h a n  t w o  t h i r d s  h a d  a t  l e a s t  s o m e  c o l l e g e  e d u c a t i o n .

FIGURE 5 Virginia small public water systems with a full-time operator by size of
population served
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systems metered their customers. Fig-
ure 6 shows the distribution of water
systems with metered customers
according to the number of people
served.

Many of the survey respondents
were concerned about the costs of
operating their water system and the
potential increased cost to meet the
new certification rules (see the side-
bar on page 54).

Training. Small systems in Virginia
currently receive technical assistance
from a wide variety of sources (Fig-
ure 7). Nearly two thirds of the
respondents contact VDH when they
have a problem. Other sources of
information included plumbers, other
operators, well drillers, consultants,
the Virginia Rural Water Associa-
tion, and AWWA. Systems serving
25–100 people were more likely to
contact another operator first, then
VDH, then a plumber, and then a
well driller.

Forty-two percent of respondents
preferred that any type of training
occur during the winter. A little more
than 20% of survey respondents pre-
ferred that training occur during the
spring, and less than 20% of the
respondents preferred that training
occur during summer or fall. Almost
three fourths of the respondents
(72%) preferred a one-day training
session. Only 10% of the respon-
dents preferred that a training ses-
sion last for at least a week or for
several evenings throughout a week
or weekend. Some of the survey
respondents’ opinions on training are
reported in Table 3.

Only 28% of small system owner/
operators preferred to receive training
through the Internet. However, more
than two thirds of respondents
(68%), regardless of system size or
system category, did have access to
the Internet at work, at home, at both

work and home, or at another loca-
tion. This would seem to indicate that
the Internet could serve as a valuable
resource for offering courses, access-
ing the locations and times of licens-
ing exams, taking practice exams, and
learning relevant information about
upcoming training sessions.

DISCUSSION
Implementing licensure in Virginia.

Under current Virginia law, VDH
regulates drinking water facilities,
and VBWWO, in conjunction with
DPOR, licenses and regulates the
operators of those PWSs. VBWWO
has the power to fine an operator
and suspend or revoke a license when
appropriate.

Many survey respondents said
they are most familiar with VDH.
More than half of the survey respon-
dents selected VDH as the organiza-
tion that they would prefer for over-
seeing a certification program, and
close to three fourths of the respon-
dents contacted VDH first when
seeking technical assistance. Clearly,

VDH was perceived as a resource on
which small PWSs could rely in pro-
viding safe drinking water to their
communities.

In December 2000, Virginia
approved a class VI designation for
water facilities and water system oper-
ators. The regulations were published
in the Virginia Register in January
2001 and became effective in Febru-
ary 2001. Specific requirements for
licenses are published by DPOR at
<www.state.va.us/dpor/indexie.html>
(DPOR, 2001).

VDH is currently reviewing about
1,200 nonclassified small systems to
determine which water systems will
be designated as class VI; this cate-
gory will include facilities serving
fewer than 400 people that deliver
untreated high-quality groundwater
or facilities designated as class VI by
VDH. The requirements for licens-
ing as a Virginia class VI water sys-
tem operator are as follows:

• pass a board-approved exami-
nation, which is given three times per
year, and

FIGURE 6 Virginia small public water systems with metered customers by size of
population served
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• have a high school diploma or
GED and at least six months of expe-
rience as an operator-in-training or
have no high school diploma and at
least one year of experience as an
operator-in-training.

In Virginia, all water system
licenses are issued for two years at
an initial fee of $85; a renewal is $45.
According to the survey, more than
two thirds of the respondents pre-
ferred fees of $50 or less. Beginning
in 2003, all Virginia class VI opera-
tors will be required to have at least
4 hours of continuing professional
educational credits per two-year
renewal period.

From the poll of 15 states refer-
enced earlier in this article, it was
found that the majority of the states
administer paper exams for PWS
operator applicants.  Depending on
the state, the certification/licensure
exams are offered 2–21 times per
year at 1–20 locations.

Data gathered from the 15 states
also indicated that states have either
one- or two-year certification/licens-
ing cycles and that the mean cost of
initial small systems certification was
$36 (with a range of $0 to $200).
Many states require operators to
renew their certifications; on-the-job
experience and passing an exam were
frequently required to obtain or
renew a certification/license. The
mean renewal cost for the 15 states
was $22 (with a range of $0 to $75).

A little more than half of the sur-
vey respondents believed that their
system would certify existing per-
sonnel in order to meet the new reg-
ulations. This presumption seems rea-
sonable because more than 80% of
the respondents had worked four or
more years at their current systems
and about half of the respondents
were licensed. Certification/licensure
could give operators the ability to
render their services to other CWSs

and NTNC PWSs, which could
increase operator self-esteem (Kerri,
1998). At a regional meeting of the
Virginia Section of AWWA (2000),
experienced, licensed operators
expressed interest in becoming cir-
cuit riders, which would allow them
to function as the licensed operator
for several small systems. This is con-
sidered one possible way for small
systems to meet the licensed operator
requirement, although appropriate
agencies in Virginia will have to
clearly define the limits for the oper-
ator in responsible charge.

Small water system diversity. Small
water systems are typically defined
as systems serving fewer than 3,300
people. However, this category
encompasses a variety of water sys-
tems from day care centers with one
well to small housing developments.
CWSs, NTNC PWSs, and TNC
PWSs are all part of the small sys-
tem classification.

When the survey results were fur-
ther analyzed by number of people
served by a system, significant dif-
ferences were found between systems
serving 25–100 people, 101–1,000
people, and more than 1,000 peo-
ple. For example, only 23% of the
employees at systems serving 25–100
people possessed a license to oper-
ate a water system. However, 57% of
the employees at systems serving
101–1,000 people and 87% of the
employees at systems serving more
than 1,000 people did have a license.
Approximately 70% of the systems
serving 25–100 people did not have
a full-time employee, and 44% of
that group did not have any employ-
ees. Sixty-six percent of the systems
serving 25–100 people were CWSs,
25% were NTNC systems, and 3%
were TNC systems.

Differences can also be found
between the system size and the pres-

FIGURE 7 Virginia small public water systems’ use of technical assistance providers by
size of population served
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ence of an annual O&M budget as
well as the metering of customers.
The majority (62%) of systems serv-
ing 25–100 people did not meter their
customers, which was in contrast to
an unmetered customers figure of
only 38% for systems serving
101–1,000 people and one of 6% for
systems serving more than 1,000 peo-
ple. This reflected the national trend.
A survey, National Characteristics of
Drinking Water Systems Serving
Under 10,000, found that very small
systems tended to be unmetered—
with only 37% of all connections of
systems serving 25–100 persons being
metered (USEPA, 1999a). Only 38%
of the systems serving 25–100 people
had an O&M budget, whereas 53%
of the systems serving 101–1,000
people and 80% of the systems serv-
ing more than 1,000 people had an
O&M budget.

One of the biggest challenges fac-
ing most state and federal agencies
is certifying operators of very small
systems (determined by many states
to be those systems serving fewer
than 100 people) because the classi-
fication includes both NTNC sys-
tems and CWSs such as mobile home
parks (USEPA, 1999a). Previously,
only 19 states required a certified
operator at these very small systems,
but since February 2001 the remain-
ing states have also been required to
establish such a program (DeNileon,
2000).  If the commonwealth of Vir-
ginia is to successfully implement an
operator certification/licensure pro-
gram and provide the appropriate
training for this unique category, it is
crucial that the diverse nature of
small systems be recognized.

Financial status of Virginia’s small
PWSs. Nationwide, operator certifi-
cation will be a challenge for many
small systems because they often lack
sufficient resources and expertise to

comply with drinking water regula-
tions (NRC, 1997). Most small PWSs
in Virginia have not set aside funds to
cover operator certification and train-
ing expenses. Many PWS owner/
operators who responded to the sur-
vey commented on a lack of labor,
funds, time, and/or operators regard-
ing their efforts in meeting the
upcoming operator certification
requirements. Small drinking water
systems usually have a small cus-
tomer base and thus do not gener-
ate a large amount of money. This
small customer base results in higher
unit prices for goods and services,
and these increased costs have a
greater impact on water rates
(Haught et al, 2000). Nationally, the
median total water revenue per con-
nection for CWSs serving 25–100
people is zero, which indicates that at
least half of the smallest systems do
not charge for water through rates
or fees (USEPA, 1999a). Results from
the Virginia survey mirrored this
trend—only 38% of the smallest sys-
tems had metered customers.

Two thirds of all small drinking
water systems in Virginia stated that
if a certified/licensed operator was
required, they could not afford any
increase in operator salary. One third
of the small PWSs did not pay their
operators, possibly because:

• many PWSs do not have an
annual O&M budget (45%), and 

• PWSs lack the capital needed
to upgrade a facility and the revenue
needed for day-to-day O&M (Wil-
liams & Walker, 2000).

If PWSs do not have an annual
O&M budget, they make them-
selves unavailable for loans and
grants because loans and grants are
usually not available to systems
without sufficient operating bud-
gets and/or sufficient water rates
(NRC, 1997). If a small PWS was
able to adopt an annual O&M
budget, it could be more competi-
tive for grants and loans, it might
find it easier to certify/license/hire
PWS operators, and it could pro-
vide money for maintenance.

Training. Ninety percent of the sur-
vey respondents believed a PWS
owner should pay for training ses-
sions, and 20% believed that the cost
per training session should be $50
or less. Training by videotape, text-
book, or a combination of the two
were the preferred training methods
selected by small PWS owner/opera-
tors who responded to the survey.
USEPA’s final operator certification
guidelines (USEPA, 1999b) require
all PWS operators to take training
courses before renewing their certi-
fication; however, many operators

Chosen
Preferred Training %

Textbook 51

Videotape 58

Internet 28

Distance to workshop less than 200 mi (322 km) 6

Distance to workshop less than 100 mi (161 km) 29

Distance to workshop less than 50 mi (80 km) 51

*Multiple responses chosen

TABLE 3 Distribution of preferred training activities chosen by respondent*
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will need training in order to be cer-
tified or licensed the first time.

According to survey respondents,
an ideal training session would be
offered as a one-day training session
in the winter. Virginia currently has
training programs for operators that
are offered throughout the state for
all PWSs. In the future, some of these
programs will  incorporate more
training for small system operators.
Existing Virginia training programs
include a one-week operator short
school at Virginia Polytechnic Insti-
tute and State University at Blacks-
burg (Virginia Tech), correspondence
courses, apprenticeships, college and

university courses, private sector
training, distance learning short
courses, and video conferencing. At
present, a cooperative program
between Virginia Tech and VDH uses
distance learning to provide monthly
3-hour lectures on water-related top-
ics in the areas of  treatment, opera-
tions, management, and regulations.
These lectures are distributed by a
two-way audio/video system to 10
statewide locations—usually com-
munity colleges. After the broadcast,
the videotapes are available for loan
from the VDH central office or six
field offices. The map in Figure 1 was
used to determine the areas of Vir-
ginia that have the highest density of
small systems and would thus bene-
fit the most from regional training
programs.

Training materials used with exist-
ing programs include videotapes,
textbooks, slides/overheads, materi-
als presented on the Internet, CD-
ROMs, and television. However, the
remote locations of some water sys-

tems and the part-time or volunteer
status of most small system opera-
tors can work to discourage these
operators from taking advantage of
many training resources. In addition,
most current training programs are
designed for operators of medium
and large water treatment systems
and therefore fail to provide small
system operators with the combina-
tion of broad general knowledge and
hands-on practical training that they
need (NRC, 1997).

CONCLUSIONS
Through this project, a survey was

conducted of the owner/operators at

2,011 CWSs and NTNC and TNC
PWSs that serve 3,300 or fewer peo-
ple. On the basis of the 987 useful
responses, the owner/operators were
determined to be an educated group
in which 95% possessed a high school
education and more than half had
some college education. Forty-six per-
cent of the respondents possessed a
license to operate a water system,
which means that only about half of
those surveyed will be affected by the
new regulations for certification.

Survey results showed that small
systems in Virginia encompass a
diverse group of water systems and
owner/operators. Some respondents
seemed to be aware of the proposed
regulations, and they stated their con-
cerns about increased regulation in
the water industry. Many respondents
wrote statements similar to the fol-
lowing: “Additional government reg-
ulations are constantly being added to
water systems without additional
compensation or help in dealing with
customers.” Numerous other survey

respondents were unaware that new
operator certification/licensure regu-
lations were imminent, and they often
did not even consider themselves as
owning/operating a small water sys-
tem. As one survey respondent noted,
“We are a church that has a day care
and a preschool. Wish we did not
have to be classified as a water-
works.”  Significant differences were
also found when the survey results
were analyzed by the number of peo-
ple served by a water system. Systems
serving 25–100 people tended to not
have a licensed operator, not have a
full-time employee, not meter their
customers, and not have an O&M

budget. As system size increased, the
likelihood of each characteristic being
present also increased. Each category
of system size also had its own unique
set of characteristics.

To certify all operators of CWSs
and NTNC PWSs under the new reg-
ulations, Virginia built on its  frame-
work of cooperation between VDH
and VBWWO/DPOR. A new class
VI license was implemented for PWSs
that serve fewer than 400 people and
use high-quality groundwater that
does not require treatment. VDH, in
conjunction with other organizations,
provides technical assistance and
training to any Virginia PWSs, includ-
ing small systems. Three fourths of
the respondents indicated that they
call VDH for assistance first. In order
to train those small system operators
who will need to be licensed, VDH
and others will need to target their
training efforts to the specific needs
and backgrounds of those who are
seeking a class VI license. The train-
ing materials will need to reflect the

T w o  t h i r d s  o f  a l l  s m a l l  d r i n k i n g  w a t e r  s y s t e m s  i n  V i r g i n i a  s t a t e d  t h a t  i f  a  c e r t i f i e d / l i c e n s e d

o p e r a t o r  w a s  r e q u i r e d , t h e y  c o u l d  n o t  a f f o r d  a n y  i n c r e a s e  i n  o p e r a t o r  s a l a r y .  
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duties/requirements of this group.
The owner/operators of small sys-
tems who responded to the survey
indicated that they preferred one-day
training events in the winter held at
locations within 50 mi (80 km) of
their facilities. They indicated that
the most desirable cost range was
less than $50 per event and textbooks
or videotapes were the preferred
types of training materials. Electronic
materials, i.e., training via the Inter-
net, might be used to reach these
small systems. Most have access to
the Internet, but few are familiar with
web-based training.

By licensing CWS and NTNC
PWS operators, states will give
recognition to these people. Because
Virginia’s DPOR manages licensing
of operators, licensure rather than
certification will be implemented in
Virginia. Licensure will substantiate
that these operators have the knowl-
edge and ability to operate CWSs
and NTNC PWSs in Virginia.
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