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ABSTRACT
The National Small Flows Clearinghouse (NSFC) was originally established by the 1977 Clean
Water Act and funded by the U.S. Environmental Protection Agency (EPA) to protect the public
health and environment of the nation’s small communities. The NSFC provided objective
information about innovative and alternative technologies to address wastewater issues
characteristic of small communities and rural areas across the country. Some of us fondly
remember NSFC and the services it provided in terms of information exchange and technical
assistance to all groups of people interacting with onsite systems, from users to practitioners to
decision-makers. For almost a decade, most of NSFC’s activities have been discontinued due to a
lack of funding. What remains is access to past issues of NSFC’s publications, Small Flows and
Pipeline, and reference materials related to wastewater and drinking water. The toll-free hotline is
no longer available; however, a regular number will reach an employee of West Virginia
University’s Energy Institute.
At Texas A&M University (TAMU), we believe it’s time to renew efforts to fund a new generation
information center devoted to supporting education, training, research, and demonstration
activities related to onsite water issues, through the National Onsite Water Information Center,
or NOWIC (pronounced as “Now I see”). Just like the initial funding for NSFC from the Clean
Water Act (CWA), we have an opportunity to fund NOWIC through the recently enacted
America’s Water Infrastructure Act of 2018 (AWIA). This paper and the presentation to follow,
provides a brief history of the NSFC and its current status, details about TAMU’s ongoing
activities related to onsite water, and a collaborative plan to address today’s water issues
continuing to plague our nation’s small communities and those living outside the reaches of
centralized systems. With the support of NOWRA and its membership, we must continue to
advocate for our fellow citizens and bring attention to the fact there is still an overwhelming
population of our country not being provided basic water (i.e., wastewater and drinking water)
treatment services. NOWIC (or the NOW Center) will consist of a collaborative effort between
various land grant institutions with the purpose to provide assistance to small communities, rural
and suburban areas, and individuals concerning current water issues. The land grant institutions,
or Regional Centers working in conjunction with NOWIC, will be appropriate to address regionspecific challenges that play a hinderance to adequate water services.
INTRODUCTION
Managed onsite water and wastewater systems play, and will continue to play, an important role
in our nation’s water infrastructure (US EPA Report to Congress, 1997). Advances in water and
wastewater treatment technologies are allowing available water to be kept in a localized,
hydrological cycle closer to facilities where water is needed and reducing adverse impacts of
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climate change on water availability. Texas, along with many other states, needs to increase
reliable water supplies and make their water infrastructure resilient (climate-proof) through better
management of surface / groundwater sources, inclusion of alternative water sources (i.e., rain,
atmospheric, and desalinated water), and improvement of overall water-use efficiency through
wastewater reuse.
The One Water concept (Figure 1) allows for integration of stormwater management, wastewater
treatment, and potable water supply into a single system. Managing water onsite is an integral part
of the One Water concept; hence, we are referring to it as the Onsite, One Water (O2W) concept
to include Innovation, Information, and Training (I2T). Despite the importance and funding given
to water infrastructure for our nation, the American Society of Civil Engineers (ASCE)
infrastructure report card assigned a grade of “D” for water and “D+” for wastewater infrastructure.
(Report Card for America’s Infrastructure, ASCE, 2017). Trillions of dollars are expected to be
spent (invested) refurbishing our aging 19th and 20th century water infrastructure; however, very
little of these funds, if any, will be considered for more efficient and cost-effective decentralized
approaches. The time is now to implement the O2W concept to existing and planned water
infrastructure projects, an important and vital step for communities to become sustainable and
resilient. We believe NOWIC could go beyond to become NO2WI2TC.

Fig. 1. The One Water Concept as developed by Brown and Caldwell for the Water Research
Foundation (Image: © by Brown and Caldwell).
2

Over the next few years, billions of dollars will be spent on centralized approaches to upgrade
water infrastructure resulting in costly per customer rates. Little consideration, if any, will be given
to decentralized or onsite solutions. A systematic approach for applied research, information
dissemination, education, workforce development, and training related to One Water does not
exist; but, its existence would impact water infrastructure outcome by providing alternative options
for communities to consider potentially leading to reduced project costs or additional customers
served (i.e., more bang for the buck).We are making a case to establish a National Onsite One
Water Innovation, Information, and Training Center (NO2WI2TC) with several regional centers
to systematically promote integration of managed onsite water systems in both centralized and
decentralized water infrastructure with the goal of making water infrastructure more resilient to
climate change, supportive of economic development, and improve quality of life.
NSFC
The National Small Flows Clearinghouse (NSFC) is known to many in the onsite industry, its
contributions during 1980s and 1990s are well known. As a matter of fact, NSFC hosted one of
the planning meetings to form NOWRA on the WVU Campus in Morgantown, WV. Both the
authors of this paper started their career in the onsite industry at the NSFC and are still working in
the field of onsite water. A few years ago, the National Environmental Services Center (NESC)
published the history to celebrate its 30 years of helping small communities (NESC Media Room,
2011) As the article indicates, NSFC was established 40 years ago in 1979 by Professors Willem
Van Eck and Raul Zaltzman with a goal for “protecting the public health and environment of the
nation’s small communities by providing wastewater information and assistance.” The need for
such a center was recognized in the Clean Water Act of 1977. With the funding from the U.S.
Environmental Protection Agency (EPA), NSFC was set up at WVU with the help of West Virginia
Senator Jennings Randolph and Professors van Eck and Zaltzman. Other faculty and students from
WVU supported NSFC’s activities related to information dissemination. NSFC operated a tollfree phone line to offer technical assistance to small communities facing wastewater challenges.
In 1980, the first issue of Small Flows was published, and its publication continued through the
2000s. In mid-1990, NSFC started a second publication, The Small Flows Journal, that contained
a collection of professional papers on the studies of onsite and small community wastewater issues.
Both the publications (Photo 1) were circulated among onsite industry professionals at no cost. In
1991 two new programs were added, the National Drinking Water Clearinghouse (NDWC) and
the National Environmental Training Center (NETC) for small communities Also, in 1993 the first
of the National Onsite Demonstration Projects began in Gloucester, MA. This eventually grew to
become the National Onsite Demonstration Program (NODP) under which alternative wastewater
treatment technologies were showcased at numerous sites across the country.
In 2016, NESC transformed into the Appalachian Community Technical Assistance and Training
(ACTAT) Program, in partnership with the University of Kentucky’s Water Resources Research
Institute and the University of Tennessee-Knoxville’s Water Resources Research Center. The
partnership between the three universities WVU, UKY, and UTK offers a model for providing
face-to-face training and technical assistance for improving conditions of water infrastructure and
services in small, rural communities.
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Photo 1. Two publications many in the onsite industry are familiar with were developed by the
NSFC.
ACTAT team members from all three universities are using the Rural and Small Systems
Guidebook to Sustainable System Management (USEPA, 2017) and the companion Workshop in
a Box: Sustainable Management of Rural and Small Systems Workshop (USEPA, 2016) both
documents developed as a joint effort between US EPA and the United States Department of
Agriculture (USDA) as the basis for a step-by-step process leading to outreach, technical
assistance, training, and community water system improvement activities. Communities in West
Virginia, Kentucky, and Tennessee are serving as “trailblazer” sites to validate the model. Subject
matter experts and community outreach capabilities available through land-grant institutions are
leveraged to improve community water infrastructure, provide water services that meet state and
federal regulations, and promote economic development. Having a resilient and sustainable water
infrastructure is important for rural communities’ economic and social development.
The question now is should the project like ACTAT be expanded to serve rural communities all
over the country using a partnership among the water resources institutes? We believe it should be
done, and the focus should be on One Water that encourages communities to manage their
drinking water, storm water, agricultural water, and wastewater incorporating onsite/decentralized
technologies for treatment and reuse. During the late 1990s, numerous technologies were
developed for onsite and decentralized water and wastewater management, with similar progress
made for stormwater management technologies. Familiarity with more than one water service
yields many cases of same technologies being utilized for different purposes. However, innovation
for integrating these technologies for applications in One Water infrastructure is greatly needed.
Moreover, training of the new generation of designers, installers, and operators and service
providers is also needed for successful long-term implementation of One Water in small
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communities. Thus, we believe now is the time for establishing a National Onsite One Water
Innovation, Information, and Training Center (NO2WI2TC) with several regional centers to
systematically promote integration of managed onsite water systems.
NOWIC and NO2WI2TC
In September 2018, the 115th United State Congress passed the “America’s Water Infrastructure
Act of 2018” (AWIA) in which NOWRA successfully introduced the following three provisions
(NOWRA Act, 2018):
•
•
•

Information Clearinghouse. EPA is directed to set up a technology clearinghouse on the
cost-effectiveness of alternative wastewater technologies, especially onsite/decentralized
wastewater treatment.
Disseminate Information to Local Governments. EPA must share information about the
cost-effectiveness of onsite/decentralized wastewater treatment with local governments
and non-profits seeking federal funding.
Report to Congress. One year from now (and every three years thereafter), EPA must tell
Congress how well it has met the first two objectives and describe what other actions it has
taken to increase deployment of onsite/decentralized treatment.

In late October 2018, President Trump signed AWIA making it into the Public Law 115-270
(Law), that provides funds for water infrastructure improvement throughout the country as well
for technical assistance to small communities. Just like any other public laws, AWIA is long and
complicated. It is difficult to understand how it could offer funds for setting up center(s) to offer
technical assistance to small communities related to information, innovation, and training for One
Water. We found a few sections in Title 2 of the Law that are applicable specific to drinking
water:
1. Section 2007: INNOVATIVE WATER TECHNOLOGY GRANT PROGRAM,
2. Section 2017: REVIEW OF TECHNOLOGIES, and
One additional section in Title 4 of the Law that is applicable:
3. Section 4304: WATER INFRASTRUCTURE AND WORKFORCE INVESTMENT.
The Law gives “Authorization of Appropriation” for just the above three sections, combined it is
$32,000,000. There may be more sections giving similar authorization. However, it is not clear
if funds authorized were appropriated in the EPA’s budget or how those funds would be used to
fulfill obligations. Support from the NOWRA member groups (educators, regulators, engineers,
contractors, manufacturers, suppliers, service providers, and other interested parties) would build
momentum in securing funding for establishing One Water to support technology innovation and
research, information dissemination, training, and workforce development.
NOWRA’s success in raising the awareness related to the onsite/decentralized wastewater
treatment in the AWIA is commendable; however, it is time for the NOWRA membership to
embrace a One Water concept that includes all water resources (e.g., rainwater harvesting,
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drinking water treatment, and wastewater reuse) moving from the current model of a singlesource, single-use onsite water concept to a multi-source, multi-use onsite water concept that
sustains the fresh water resource.
Rainwater harvesting is gaining momentum in Texas with many new homes being built where
rainwater is the only source of water. Excess rainwater is stored in storage tanks for future use.
The Texas A&M AgriLife Extension Service offers an education and training program for
homeowners to design a rainwater harvesting system (Texas A&M AgriLife Rainwater Harvesting
Website). Jantrania, et. al, (2017) presented a hypothetical case study of an individual home in
Texas where the average annual rainfall is not enough to meet the daily water demand. The OnSite Sewage Facility (OSSF) program at the Texas A&M AgriLife Extension is currently assessing
the feasibility of developing a water treatment train that would purify highly treated wastewater to
drinking water quality. Onsite One Water technologies are not too futuristic, and with the support
of both wastewater (septic/decentralized) and drinking water (well) industries, it is possible to
bring a prototype One Water technology into the marketplace within a couple of years. Figure 2
illustrates the concept of integrating rainwater harvesting and wastewater reuse into a
decentralized, One Water infrastructure concept.
The Texas A&M University RELLIS Campus offers a great opportunity to establish the National
Onsite One Water Innovation Information and Training Center. Already home to one of the oldest
and still operating onsite wastewater treatment training centers in the country (Texas A&M
AgriLife OSSF Website), the RELLIS Campus is undergoing a multi-million-dollar renovation
project that will bring several new academic and research facilities requiring a brand-new water,
wastewater, and stormwater infrastructure.

Fig. 2. Managing all water onsite as One Water to sustain freshwater resources.
If the onsite water and wastewater industries are looking for an opportunity to demonstrate the
application of the Onsite One Water infrastructure concept in real world, then establishing a
permanent national center to focus on research, innovation, training, and information
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dissemination while using the RELLIS Campus as a “living laboratory” is the way to do it. Texas
Water Resources Institute (TWRI) is ready to lead and offer to house the center if/when funding
becomes available. Texas Commission on Environmental Quality (TCEQ), the state regulatory
agency has rejuvenated research funding for onsite systems and the onsite team at TAMU has
successfully secured the first round of funding to support three research projects, one of which will
focus on reuse of treated wastewater. A five-year, federally funded program started this year gives
fellowship to eight undergraduate students to learn about onsite reuse water quality and get handson experience in research and extension programs (Texas A&M REEU Program Website).
With the focus on research, education, extension, and training projects, Texas A&M University’s
onsite wastewater team is ready to embrace the onsite One Water infrastructure concept and to
serve as the national center with other land grant institutions to serve as regional centers such that
together, all small communities nationwide can be served efficiently and effectively. Funding from
the AWIA for an initial five-year start-up would provide the seed money to initiate One Water
and leverage other federal, regional, industry, and private funding with the goal to become selfsupporting by the fifth year.
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