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National Overview of the 104(g)(1)

Program

he Operator Training Program

funding was authorized under section

104(g)(1) of the 1982 reauthorization
of the Clean Water Act (CWA). The
104(g)(1) Operator Training Program pro-
vides on-site operator training, financial
management, troubleshooting, and other
operations and maintenance assistance
designed to address the chronic problem of
non-compliance by small, publicly-owned
wastewater treatment plants. These plants
discharge less than 5 million gallons per day,
serve populations of less than 10,000, and
often are in danger of being out of compliance
with their discharge permit requirements.

This 1999 Wastewater Operator Training
Program Evaluation reviewed historical data
and surveyed all 104(g)(1) grantees about
their work in fiscal years 1995 through 1998.
The survey requested information about
funding, program successes, program limita-
tions, and case studies. Survey questions are
included as an appendix to this report. Key
findings are summarized at the end of the
Executive Summary.

History and Background

The 104(g)(1) program was designed origi-
nally to protect the huge investment of federal
funds spent on construction and upgrades of
small publicly-owned wastewater treatment
plants. An October 1999 Congressional

Research Service report indicates that since
1972 Congress has provided $69 billion to
help communities with municipal wastewater
treatment plant construction. In addition,
state and local governments have invested
more than $25 billion in capital improve-
ments at municipal wastewater plants.

As early as the 1980s, compliance problems at
wastewater treatment plants were extensively
documented in a series of reports published by
the General Accounting Office (GAQO). A
GAQO report published in November 1980
pointed out that many of the country’s out-of-
compliance municipal wastewater treatment
plants had been built with Construction
Grants Program funds authorized under the

CWA.

The report estimated that between 50 and 77
percent of major municipal plants with at least
secondary treatment capability were reporting
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high incidences of non-compliance with their
National Pollutant Discharge Elimination
System (NPDES) permits. As of 1980, federal
funds of $34 billion had been appropriated for
the Construction Grants Program, making it
the second largest public works program in
U.S. history. Despite the significant funding,
many small systems still lacked the financial
resources needed for capital improvements
and for optimal operation. The continued
widespread failure to meet standards was
described in the report as “the potential waste
of tens of millions of dollars in federal, state,
and local funds.” Performance problems were
attributed primarily to design and equipment
deficiencies, infiltration and inflow, industrial
waste overloads, and operation and mainte-
nance deficiencies. Small treatment plants
continue to struggle with many of these
problems today.

In December 1983, another GAO report
estimated that 82 percent of all dischargers
exceeded their permit limits at least once
during the 18-month period reviewed. The
report also stated that municipal dischargers
were in significant non-compliance more than
twice as often as industrial dischargers.

The CWA Construction Grants Program’s
substantial expansion of treatment capacity
and upgrading of treatment standards from
primary to secondary was expected to lead to
improved effluent quality. However, the GAO
and others documented that many of the
systems which received funding continued to
exceed their permit levels for pollutants. This
finding led Congress to appropriate funds for
operator training and technical assistance,
with the motive of protecting the country’s
vast investment in wastewater treatment
infrastructure. As a result, the 104(g)(1)
program was implemented.
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“The key to the success of the [104(g)(1)]
program is knowing that building wastewater
treatment systems alone will not protect and
preserve water quality—educating people on
how to operate and maintain them does.”

—Michael Jefferson, 104(g)(1) outreach coordinator
for Missouri's technical assistance program

Since its inception in 1982, the 104(g)(1)
program has received annual appropriations of
about $2 million each year. Funding has not
grown to keep pace with inflation. In fact,
EPA’s budget request for the program has
shrunk to a mere $294,000 in recent years.
Each year, members of Congress who recog-
nize the program’s benefits have added more
than six times the requested amount to the
104(g)(1) appropriations during the final
Conference Report preparation, bringing the
appropriation to $1.794 million for the past
eight fiscal years. For FYQO, the congressional
add-on was reduced by about five percent,
eliminating nearly $75,000 from the program’s
allocation.

Fortunately, considerable non-federal funds
have been leveraged with federal 104(g)(1)
dollars, increasing the program’s services and
even expanding the types of technical assis-
tance and training services offered. These
funds have come from state governments,
private organizations, and professional associa-
tions for wastewater operators. Many states use
a combination of federal and other funding to
provide comprehensive, long-term, on-site
assistance, as well as classroom training, for
wastewater operators. The focus of these
additional services is to move plants beyond
compliance, to a position where they can
proactively address challenges that might
contribute to future non-compliance.



Before the pristine waters of the South Branch
Potomac River, near Smoke Hole, West Virginia,
reach the Chesapeake Bay, they will pass more than 40
wastewater treatment plants in three states.

A number of state training programs which
began with shoestring funding from the
104(g)(1) Operator Training Program have
been able to leverage additional funding for
expanded training and technical assistance for
wastewater treatment professionals. Many
state training programs now also receive
separate funding to provide complementary
training for drinking water treatment plant
operators and managers and other environ-
mental protection systems operators.

Since 1982, the 104(g)(1) program has helped
the operators of more than 6,000 small
systems develop and implement sound process
control strategies, forward-looking preventive
maintenance procedures, good housekeeping,
record keeping, correct NPDES reporting, and
better budgeting. The net result has been to
help ensure the compliance longevity of
treatment facilities, and thus protect both the
environment and the investments in infra-

structure construction.

Although CWA construction grants have now
ended, public investments in infrastructure
continue under the Clean Water State Re-
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volving Loan Fund (SRF) program. The 1987
CWA Amendments authorized the new SRF
program to provide federal funds to states. The
states, which deposit a 20 percent match of
the federal funds, offer loans to be used for
wastewater construction. These loans are
repaid by borrowers to the state, so that funds
are available on a “revolving” basis for future

construction in other communities.

EPA’s 1996 Clean Water Needs Survey
(CWNS) described the water quality program
needs for small communities as “significant,”
noting that “there is a greater requirement in
small communities for basic infrastructure,
when compared to the needs for larger com-
munities.” It is important to note that, be-
cause of smaller tax bases, the cost for
upgrades presents a greater taxpayer burden on
the typical small system user. Small commu-
nity systems are therefore often eligible for
public funds and, in fact, make up 71 percent
of the total number of communities which are
eligible for SRF monies for capital costs.

However, small systems need help in taking
advantage of these types of funding opportuni-
ties. The Congressional Research Service said
in its October 1999 briefing on CWA reautho-
rization that:
“Many small towns did not participate
in the previous [construction] grants
program and consequently are likely
to require major projects to achieve
compliance with the law. Yet these
communities often lack an industrial
tax base and thus face the prospect of
very high per capita user fees, if their
citizens are required to repay the full
capital cost of sewage treatment
projects.”
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[t is precisely because of these communities’
limited resources that the 104(g)(1) program
is needed. The assistance offered is at no cost
to communities because it is fully funded by
federal, state, and local monies. The program
can also help communities locate and secure
additional sources of financial aid to meet
needs that are identified during technical

assistance.

With funding of $1.794 million and 988
facilities assisted across the country in FY99,
the average federal cost per project was less
than $2,000. The clear benefits include
improved operations, reduced operating
expenses, and enhanced protection of public
health and environmental resources.

The 104(g)(1) program successes are evident
in the data reported to EPA for FY99. Nine
hundred and eighty-eight facilities received
assistance. Of these, 915 had either achieved,
improved, or maintained compliance. These
figures show the program’s success rate at
almost 93 percent for last year.

Program Approaches to
Improving Compliance

Operator Professionalism

As plants built secondary treatment systems
funded under the CWA Construction Grants
Program, the 104(g)(1) program marshalled
assistance to address compliance problems at
plants struggling with new technologies and
more stringent regulations. The vigorous and
successful crisis intervention through the
104(g)(1) program addressed the chronic
violations that occurred due to a lack of
professional capacity and financial resources.
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Top Five Causes of Non-Compliance at
Wastewater Treatment Plants

1. Poorunderstanding and application of process
control by operator (first choice of 76 percent of
survey respondents)

Inflow and infiltration

Staffing

Solids handling and sludge disposal
Operability/maintainability considerations

e N

Source: responses to 1999 National Program
Evaluation Survey of 104(g)(1) grantees and technical
assistance providers

At the 104(g)(1) program’s beginning in
1982, many factors contributed to the need for
greater professionalism of the wastewater
treatment workforce. Communities faced
more stringent discharge requirements,
necessitating more careful process manage-
ment. In addition, the adoption of secondary
discharge standards brought wide application
of activated sludge and other secondary
treatment technologies. At that time, these
processes were new to most small system
operators and had to be learned and mastered
within very short periods of time. The opera-
tors of small wastewater treatment systems
faced a period of rapid technical change and
needed capable assistance. Many of the same
challenges which drove the need for training
in the 1980s continue to stress small systems
even today.

For example, in a typical small community the
wastewater operator may be a veritable “jack
of all trades,” who, in addition to being the
wastewater treatment plant operator, may also
be the drinking water treatment plant opera-
tor, the streets superintendent, or the recy-
cling and solid waste collection manager.
These varied duties intensify the challenges of
complying with stringent regulations and
operating wastewater treatment plants in a

safe, cost-effective, and responsible manner.



The 104(g)(1) program continues to address
the changing technologies and process control
training needs of small system operators. For
example, many systems are upgrading to
sophisticated nutrient removal systems that
require advanced treatment skills. In response
to the 104(g)(1) program’s recent customer
service survey, 73 percent of respondents
indicated that controlling treatment processes
continues to be a problem. When surveyed for
the program evaluation, 76 percent of
104(g)(1) technical assistance providers
confirmed this statistic by choosing process
control as the leading performance limiting
factor at the plants they assist.

The number of days committed to each
technical assistance project varies between one
and almost 50, but the national average is 3
days of assistance, sometimes carried out in
small blocks of time over a period of months or
even years.

Effective process control requires careful
monitoring and adjustment. It can be affected
by outside forces, such as industrial and
population growth, that put great pressure on
treatment systems, many of which were
originally designed for smaller capacity and
lower standards. Nationally, a large number of
systems that were constructed with CWA
Construction Grants Program funding are
now, more than twenty years later, reaching
the theoretical end of their useful design life.
[t is especially important to optimize the
performance of these plants to maintain
compliance. The 104(g)(1) assistance program
helps operators find low-cost solutions to
treatment problems, design deficiencies, and
inadequate capital funding.
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Another key challenge related to operator
professionalism is the difficulty associated with
recruiting, paying, and keeping trained
operators in small communities. Lack of
financial resources for salaries and training can
lead to increased turnover in small systems, as
operators leave for more lucrative and career-
enhancing positions at larger facilities.

To address these challenges, the 104(g)(1)
program provides long-term, on-site assis-
tance. The number of days committed to each
technical assistance project varies between
one and almost 50, but the national average is
3 days, sometimes broken down to a few hours
at a time and carried out over a period of
months or even years. During these long-term
projects, the trainer often develops strong
professional relationships with the operators
and superintendents, local officials, and
community leaders. The trainer working on a
long-term project has the opportunity to work
on-site with the operator to optimize plant

Plant Superintendent, Jon Castro, with Maryland
Department of the Environment Compliance Specialist
Larry Schultz, holds up a beaker of his WW/TP plant’s
effluent. The Chesapeake Beach WW TP has received
104(g)(1) assistance to help its dedicated operators
meet one of the most stringent discharge permits in
Maryland. Effluent consistently tests at less than
15-20 percent of its permit limits for suspended solids
and biochemical oxygen demand and less than 50
percent of its limits for total nitrogen and phosphorus.
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performance during a variety of changing
conditions, including changes of seasons; wet
weather events; changes in flow volume,
contaminant type, and concentration; equip-
ment failure, maintenance, and replacement;
and even plant upgrade and startup. Notably,
technical assistance providers often get at the
root of problems by helping local officials
improve the management structures which
support small system operators.

Cost Effectiveness and Savings for
Communities

The 104(g)(1) program operates cost-
effectively, with an average federal cost per
project of only $1,816 in FY99. The modest
federal investment of $1.794 million also
ensures the continued flow of funding from
other sources. The 104(g)(1) grants to states
require matching funds or in-kind contribu-
tions equal to at least 25 percent of the federal
cash grant. This match requirement is a
challenge for many of the grantees, but the
availability of federal funding does create an
incentive for the contribution of additional
funds from other sources.

Many small systems also face serious financial
challenges. They often lack financial manage-
ment skills and have difficulty funding plant
construction and upgrades. The 104(g)(1)
program has been able to help communities
with limited resources seek capital funding, as
well as ensure that their operators learn to
optimize treatment efficiencies and thus save
money. As the plants built with CWA Con-
struction Grant Program funds reach the end
of their design life, some are experiencing
significant compliance problems, further
stressing operating budgets.

The 104(g)(1) assistance is offered at no cost
to communities except for their willingness to
participate, and technical assistance often
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This site near Hooper’s Island in Maryland and other
backwaters surrounding the Chesapeake Bay are
critical nurseries for many fish species, including the
regional favorite, the rockfish.

results in dramatic improvements in compli-
ance. As noted earlier, more than 90 percent
of systems that receive assistance under the
Operator Training Program maintain, im-
prove, or achieve compliance, thereby im-
proving surface water quality and protecting
public health. The improved compliance has
remarkable cost savings for small communities
that could otherwise be subject to thousands
of dollars in fines each day and require costly
private assistance. Additionally, by optimizing
treatment, it is often possible to reduce plant
operating expenses and pass on the savings to
customers or reinvest the savings into plant

improvements.

Many 104(g)(1) technical assistance providers
offer help not only with improving plant
compliance but also with helping systems
discover opportunities to move beyond mere
permit compliance. These voluntary, “spin-
off” programs abound and include pollution
prevention, energy audits, and mentoring or
“twinning” to facilitate training and informa-
tion exchange. More than 85 percent of
104(g)(1) grantees offer complementary
training and technical assistance for environ-

mental professionals.



A large, stable, well-networked bank of
providers has been developed to offer training
for publicly-owned facilities. The average
assistance provider in the program has many
years of operations experience, much of it
with small systems. Many technical assistance
providers have worked in this program for
more than a decade, and some have been
involved since the program’s beginning. The
educational background of providers varies
from high school to doctorate, but most
providers have at least a bachelor’s degree.
Length of service in the program, educational
background, experience, and networking
capabilities all represent a significant invest-
ment in development of technical expertise.

The unique technical qualifications of
104(g)(1) assistance providers, coupled with
their long-term experience in the program
and, therefore, substantial expertise with small
systems, make their assistance cost effective.
This expertise enables 104(g)(1) trainers to
help system operators optimize plant opera-
tion, sometimes deferring costs for engineering
services and expensive upgrades, while ex-
tending the design life of older plants.

Partnerships Between Agencies to Meet
Water Quality Goals

Regulatory agencies often lack staffing,
expertise, and funding to address the many
responsibilities facing them—addressing non-
compliance, developing of regulations, and
assisting industry. For example, it has been
well documented that some regulatory agen-
cies perform facility inspections and other
interventions almost exclusively in response
to public complaints, violations noted in
monitoring reports, or other crises. However, a
proactive approach to compliance is more
effective than a reactive one. Early referral of
non-complying systems and at-risk plants to
the 104(g)(1) program enables timely and
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appropriate intervention to correct and
prevent compliance problems.

Referrals to the 104(g)(1) program from state
and local regulators, via inspection referrals
and review of discharge monitoring reports,
result in increased regional capacity to address
small communities’ wastewater treatment
problems. Regulatory inspectors and permit
writers rarely have the funding or time to
provide assistance needed at small systems.
The close partnership that often exists be-
tween regulators and 104(g)(1) technical
assistance providers contributes to effective
problem solving and resolution of compliance
difficulties. The assistance providers work
with regulators to pinpoint problems and
devise appropriate solutions. In some cases, a
system’s agreement to accept technical assis-
tance is a component of an enforcement
action against a system and results in reduced
or suspended fines, delivery of appropriate
assistance to system operators, and protection
of public health and water quality within the
community.

Much of the success of the 104(g)(1) program
hinges on these partnerships between federal,
state, and local regulatory agencies, the
regulated communities, assistance providers,
and other interested parties. Although the
104(g)(1) program has limited EPA staffing at
regional and national levels, EPA regional
coordinators provide a wide range of services,
including collection of data, monitoring of
referrals, reporting, follow-up, and even a
modest amount of direct delivery of technical
assistance. The regions are given flexibility in
the way that they administer their own
programs, so that they can set up delivery
systems that most effectively meet the needs
of small systems in their areas. Current efforts
to standardize regional and national data
collection will facilitate 104(g)(1) program
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reporting and evaluation and enable the use of
environmental outcome measures to deter-
mine which technical assistance methods are
working and why. EPA’s national and regional
104(g)(1) coordinators were recognized with a
commendable service award from EPA in 1999
for their accomplishments in this program.

Adequate and effective communication seems
to be one of the keys to the program’s success.
Each year one of the EPA regions and its
states host the National Wastewater Operator
Trainers’ Conference, which brings together
key people working in the program to network
and exchange information. Periodic program
evaluations and community surveys are also
used to gather data and report program
successes and needs.

Community Assistance

One of the 104(g)(1) program’s greatest
successes is helping communities stretch their
limited financial resources. The program helps
communities protect their significant invest-
ments in system infrastructure and keep their
utility service rates low. Communities also
receive unbiased advice about system opera-
tion, maintenance, capital improvement
planning, rate setting, and plant upgrades.
Assistance providers, who often have worked
with operators for extended periods and who
are familiar with specific plants and the needs
of their owner—communities, often are able to
provide impartial assistance in devising
engineering procurement documents such as

requests for proposals.

Another way the program helps communities
is to ensure that their systems are operating
optimally, so that they can accept increased
flows of waste from residential and business
growth. Technical assistance enhances man-
agement of treatment facilities and their
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relationships with industrial dischargers. The
104(g)(1) program teaches operators ways to
avoid negative impacts from industrial dis-
charges, so that an inability to effectively treat
industrial wastes does not limit economic
development in the community. The
program’s technical assistance providers work
with industrial pretreatment programs to
ensure effective treatment and local protec-
tion of public health, water quality, and
economic development.

The 104(g)(1) program teaches operators ways
to avoid potential negative impacts from
industrial discharges. This is important because
the ability to effectively treat wastes from
industry may enhance economic development
inthe community.

In many cases, the 104(g)(1) technical
assistance has increased the ability of the
community to accommodate industrial and
residential growth without expansion of
existing treatment facilities. Communities
have testified that the program’s technical
assistance often helps to improve existing
sewer infrastructure capacity, which enhances
development opportunities in small communi-
ties. Optimized plants can accommodate
additional flow from new residential and
commercial sewer hookups. Thus, assisted
communities have voiced strong support for
the program. Many of the 104(g)(1) grantees
surveyed during the program evaluation sent
letters of support and appreciation from the
communities they helped.

The 104(g)(1) program’s technical assistance
is uniquely structured to provide tools so that
the community can solve its own problems.

Assistance providers work not only on-site at



the plants with operations staff—they also
work with local officials and the public to
ensure that problems are solved in an effective
and sustainable manner. They may attend
town meetings and work with local officials,
planners, and financial experts to ensure long-

term system viability and optimized operation.

Descriptions of 104(g)(1) technical assistance
projects, approaches, successes, and challenges
are included in the ten regional sections
which follow this overview. More information
about the 104(g)(1) Operator Training
Program can be obtained from the national
coordinator and from regional coordinators

throughout the country.

U.S. Environmental Protection
Agency

National Office

Curt Baranowski

EPA National Program Coordinator
Mail Code 4204

Office of Wastewater Management
Municipal Assistance Branch

1200 Pennsylvania Avenue, NW
Washington, DC 20460

(202) 260-5806
baranowski.curt@epa.gov
http://www.epa.gov/owm/tomm.htm

Region 1

David Chin

EPA Region 1 Coordinator
Office of Ecosystem Protection
John E Kennedy Federal Building
Boston, MA 02203-0001

(617) 918-1611
chin.david@epa.gov
http://www.epa.gov/region1
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Region 2

John Mello

EPA Region 2 Coordinator
Wastewater Management Division
290 Broadway, Room 2435

New York, NY 10007-1866

(212) 637-3836
mello.john@epa.gov
http://www.epa.gov/region2

Region 3

James Kern

EPA Region 3 Coordinator
Mail Code 3WP23

Water Management Division
1650 Arch Street
Philadelphia, PA 19106
(215) 814-5788
kern.jim@epa.gov
http://www.epa.gov/region3

Region 4

James Adcock

EPA Region 4 Coordinator
Mail Code GPTSB-4WMD
Municipal Facilities Branch
Sam Nunn Atlanta Federal Center
61 Forsyth Street

Atlanta, GA 30303-8960
(404) 562-9900
adcock.james@epa.gov
http://www.epa.gov/region4

Region 5

Russell Martin

EPA Region 5 Coordinator
Mail Code WN-16]

77 West Jackson Boulevard
Chicago, IL 60604-3507
(312) 886-0268
martin.russell@epa.gov
http://www.epa.gov/region5
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Region 6

Billy Black

EPA Region 6 Coordinator
Mail Code WQ-AP

Water Management Division
Fountain Place, 12th Floor, Suite 1200
1445 Ross Avenue

Dallas, TX 75202-2733
(214) 665-7168
black.billy@epa.gov
http://www.epa.gov/region6

Region 7

Rao Surampalli

EPA Region 7 Coordinator

Mail Code WWPD/NFMB
Wastewater Management Division
901 North 5th Street

Kansas City, KS 66101

(913) 551-7453
surampalli.rao@epa.gov
http://www.epa.gov/region7

Region 8

Pauline Afshar

EPA Region 8 Coordinator

Mail Code P-W-MS

Office of Partnerships and Regulatory
Assistance

999 18th Street, Suite 500

Denver, CO 80202-2466

(303) 312-6267

afshar.pauline@epa.gov

http://www.epa.gov/region8
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Region 9

Helen McKinley

EPA Region 9 Coordinator
Mail Code WTR-6

Water Management Division
75 Hawthorne Street

San Francisco, CA 94105
(415) 744-1943
mckinley.helen@epa.gov
http://www.epa.gov/region9

Region 10

Terry Moan

EPA Region 10 Coordinator

Water Division-Financial Assistance Section
1200 Sixth Avenue

Seattle, WA 98101

(206) 553-1837

moan.terry@epa.gov
http://www.epa.gov/region10



