


Mars Experiments with Wetlands 
and Water Reuse
Marilyn Noah

Engineers at the Mars candy factory in Waco, Texas, have
gone a step further by designing and constructing an ex-
perimental wetland facility to test capabilities of purify-
ing the factory’s effluent for secondary use onsite, such
as irrigation and replacement water for cooling towers.

An additional section is designed to dewater biosolids, leaving
the solids to compost in place.
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A Private Market Approach 
to Onsite Wastewater 
Treatment System 
Maintenance

John Herring, Ph.D.

Maintenance of existing on-
site systems remains the weak
link in many community

wastewater management programs.
This article discusses the limitations
of traditional regulatory approaches
to onsite system management. The
author proposes an alternative private
market approach using catastrophic
onsite wastewater treatment system
insurance.
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With prompting from local
wastewater professionals,
three states—Florida, Ten-

nessee, and West Virginia—have
established or are working to es-
tablish new onsite wastewater
training centers. All of these cen-
ters will offer courses and
demonstration sites featuring
different onsite wastewater tech-
nologies for hands-on training.
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one could affect virtually every region and state

in the country.

The rule would have required states to develop

a TMDL, or clean-up plan, within 10 to 15 years of

a waterbody being placed on a state’s list of im-

paired waters. The rule also called for restoration ac-

tions to occur during the subsequent 10 to 15 years.

In 1998, states identified approximately 21,000 wa-

terbodies as impaired by approximately 37,000 pol-

lutants.

According to EPA, more than 40 percent

of assessed waters in the U.S. still do not

meet the water quality standards that

states, territories, and authorized tribes

have set for them. This means that ap-

proximately 300,000 miles of rivers

and shorelines and 5 million acres of

lakes cannot be used for the purpos-

es that the states have designated.

Many of these waterbodies are im-

paired by nonpoint sources of pol-

lution. 

Whitman stressed that even

with the Clinton rule in

abeyance, the EPA was contin-

uing to regulate industry and

issue permits to control the

discharge of pollution as re-

quired by the CWA. The

American Farm Bureau Fed-

eration, the National Cattle-

men’s Beef Association, the

fertilizer industry, utilities, and

big businesses have challenged the

rule as unlawful and, potentially, a devastating fi-

nancial burden. But environmentalists said the ad-

ministration’s decision would undermine a pro-

gram critical to cleaning up the nation’s water-

ways.

In the face of mounting controversy, in July

2000, Congress attached a rider to an emergency

appropriations bill that prohibited EPA from spend-

ing funds to implement the July 2000 rule. In Oc-

tober 2000, Congress ordered the National Acad-

emy of Sciences (NAS) to assess the scientific

basis of the overall water cleanup program. An

academy panel issued a report in June recom-

mending a more science-based approach and sug-

gesting that some of the rivers and streams be

dropped from a cleanup list until better standards

and monitoring are devised. The panel agreed that

water pollution remains a serious problem and

that the program forcing cleanup should be con-

tinued despite scientific uncertainties.
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C A T E G O R YN E W S  &  N O T E S

On July 16, 2001, the U.S. Environmental Pro-

tection Agency (EPA) and the Justice Department

filed a motion asking the U.S. Court of Appeals

for the D.C. Circuit to delay action on a legal chal-

lenge to the July 2000 Total Maximum Daily Load

(TMDL) Rule. In a Federal Register notice on Au-

gust 9, EPA proposed to delay the effective date

of the rule for 18 months as it seeks more public

input, reviews, and rewrites the rule. A final rule

delaying the effective date is expected some-

time before the end of October.

Published in the Federal
Register on July 13, 2000, the

final TMDL rule revised the

EPA’s TMDL program regula-

tions in an attempt to provide

a complete national account-

ing of impaired waters and

achieve national consistency in

all elements of the program. The

2000 rule sought to address the

large number of water-

b o d i e s

t h a t

states had

identified as im-

paired (those not meeting

water quality standards), as well as the

many legal actions against EPA concerning

the slow pace of state TMDL development

and EPA’s role in the process.

Section 303 (d) of the Clean Water Act (CWA)

requires that states identify waters that do not

meet state water quality standards. States must

provide this list to EPA for approval. A TMDL

is then required for that waterbody.

A TMDL is a calculation of the maximum

amount of a pollutant that a water body can re-

ceive while still meeting water quality standards,

and is also a measure of the total amount of pol-

lutant that sources are allowed to discharge into

a waterbody. The TMDL program was designed

to identify polluted waters and determine the nec-

essary reduction in pollutants to meet water qual-

ity standards. 

EPA Administrator Christie Whitman said that

to ensure that the nation’s bodies of water are

cleaned up, an effective national program is need-

ed that involves the active participation and sup-

port of all levels of government and local commu-

nities. But, she said, many feel the current pro-

gram “falls short of achieving the goals.” The reg-

ulation was among dozens of environmental rules

issued by the previous administration that Bush

officials have reviewed since taking office. This

EPA To Review TMDL Rule



To the Editor

Not unlike many others, the article by Bennette Burks and Michael Price
(Spring 2001 Small Flows Quarterly) seems to miss the point about the
concerns related to the use of onsite wastewater treatment technolo-
gies. There is nothing that is new in the world of onsite wastewater
treatment except the lack of concern about prevention when it comes to
utilizing these systems. I found the comparison of sampling for private
wastewater treatment systems to that of municipal systems to be partic-
ularly illustrative of this point.

Municipal wastewater treatment systems discharge into surface waters,
while typical onsite systems discharge below grade and ultimately into
groundwater. No one expects to be able to use surface water without
pretreatment, whereas virtually everyone expects to be able to use
groundwater without pretreatment. Therefore, the same averaging that
is perfectly acceptable for municipal treatment cannot be equally ap-
plied to onsite treatment if protection of public health and groundwater
quality is the goal. It is hard for me to believe that anyone concerned
about public health or groundwater quality would imply that it is ac-
ceptable for a system discharging into sensitive areas to exceed accept-
able limits on any number of days as long as the 7- or 30-day average is
OK.

Additionally, as several articles in the Spring issue point out, no matter
how well the treatment system is designed and installed, the system can-
not meet the design standards if the necessary maintenance is not per-
formed. Thus, the more we rely on technology to treat domestic waste-
water, the greater the risk to public health and groundwater. It is typi-
cal for authors of these articles to emphasize the need for proper main-
tenance and operation, but suggestions for effective ways to achieve
that goal are noticeably absent.

The few ideas that are offered include an operating license, ongoing serv-
icing agreements, etc. These “solutions” look good on paper, but are not
very effective in reality. Regulatory agencies cannot realistically be ex-
pected to be the enforcers of servicing contracts or operator’s licenses
unless they have the luxury of a large staff and enjoy playing cat-and-
mouse. Even when a system is brought back into compliance, the envi-
ronment has lost while the system was improperly operated. These solu-
tions rely heavily on penalties for after-the-fact violations—they do not
work as true preventive mechanisms.

I look forward to the day when the cheerleaders for these not new, but
higher risk technologies step forward with the hard and fast truth that
if prevention is a goal of wastewater treatment, the payment for the
servicing and maintenance of these systems must be assured in the same
manner that funding for municipal treatment systems is assured; name-
ly, through a special assessment or other assessed fee. If people are
eager to use the technology, receiving the bill for the annual operating
costs up front will not discourage them. The real benefit of this mecha-
nism is that the public health assurance will be there, and potential mal-
function will be related to mechanical, not human, frailties. At least me-
chanical devices can be equipped with alarm systems to warn us when
they don’t do what we expect.

Sincerely,
James P. Clark, R.S., Director
Environmental Health Section
Public Health Division
Department of Human Services
Dane County, WI
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Whitman emphasized that the NAS

recommendations will be studied at the

same time there is a public process

going forward to consult with all inter-

ested parties. Over the next several

months the EPA will conduct a stake-

holder process. It intends to propose

necessary changes by spring 2002 and

hopes to adopt such changes within the

18-month time frame.

For more information about the

EPA’s TMDL program, visit the TMDL

Web site at www.epa.gov/owow/tmdl/.

For an overview of how TMDLs re-

late to local governments, including re-

cent news, regulatory and legislative up-

dates, and online publications, visit the

Local Government Environmental Assis-

tance Network (LGEAN) Web site

(TMDL Hot Topic Web page) at

www.lgean.org/html/hottopics.cfm. 

With contributions from Water Tech-

nology Online, 7/17/2001

N E W S  &  N O T E S

EPA Releases
New Collection
of Nonbinding

Guidance 
Documents

The U.S. Environmental Protection

Agency (EPA) has posted a new collec-

tion of nonbinding guidance materials

online at the EPA Web site. Called the

Interpretive Documents Collection, the

site contains documents issued to re-

gions, states, and/or the regulated com-

munity that explain and interpret envi-

ronmental regulations and statutory re-

quirements. The collection presently

contains only nonbinding guidance ma-

terials issued by EPA headquarters of-

fices since January 1, 1999, and does

not include materials released by EPA

regional offices. The collection may not

include all guidance documents issued

during this period. If EPA identifies ad-

ditional guidance documents, they will

be added to the collection. You can

search through the collection at

www.epa.gov/guidance/.



Journal of Light Construction
(JLC) Live Training Show 
Journal of Light Construction
December 7–8
Portland, Oregon 
(802) 244-6257—Edward Brennan

JANUARY

NGWA’s 2001 Groundwater
Expo
National Groundwater 
Association
December 7–9
Nashville, Tennessee
(800) 551-7379

The InspectionWorld 2002
American Society of Home 
Inspectors 
January 14–16
New Orleans, Louisiana 
(847) 759-2820

FEBRUARY

USEPA SWMM, and PCSWMM
2002, Stormwater Modeling
Workshops
Computational Hydraulics Int.
February 18–20
Toronto, Ontario
(519)-767 0197—Lyn James
Fax: (519) 767-2770
info@chi.on.ca
www.chi.on.ca

Conference on Stormwater and
Urban Water Systems Modeling
Computational Hydraulics Int.
February 21–22
Toronto, Ontario
(519) 767-0197—Lyn James
Fax: (519) 767-2770
info@chi.on.ca
www.chi.on.ca

APRIL 

NSF International Symposium
on HPC Bacteria in Drinking
Water: Public Health Implica-
tions
NSF International 
April 22–24
Geneva, Switzerland 
(734) 827-6818—Keri Broughton 
www.nsf.org/conference/hpc

Competitiveness for Municipal
Water and Wastewater 
Enterprises
Urban Water Institute
November 14–16
San Francisco, California
(949) 760-6071 
Fax: 949-760-6073
urbanwater1@aol.com

EMECS 2001: 5th Internation-
al Conference on the Environ-
mental Management of En-
closed Coastal Seas (EMECS)
EMECS
November 19–22
Kobe, Japan
81-78-252-0234
2001@emecs.or.jp

2001 ACWA Fall Conference
Association of California Water
Agencies (ACWA)
November 28–30,
San Diego, California
(888) 666-2292 
Fax: (916) 325-2316
mmdepartment@acwanet.com

DECEMBER

The Remediation Course
Princeton Groundwater, Inc.
December 3–7
Orlando, Florida
(813) 964-0800 
Fax: (813) 964-0900
info@Princeton-
Groundwater.com

Kentucky Onsite Wastewater
Association 7th Annual Con-
ference and Exhibit 
Kentucky Onsite Wastewater 
Association 
December 4–6
Louisville, Kentucky 
(270) 358-8665—Kate Peake 
thepeake@msn.com

Triple Play 2001 Realtors
Convention and Trade Expo
The New Jersey, New York, and
Pennsylvania Association of 
Realtors
December 4–6
Atlantic City, New Jersey
(732) 494-4720—Cheryl Kindon
www.realtorstripleplay.com

WWEMA 93rd Annual Meeting
Water and Wastewater Equipment
Manufacturers Association
(WWEMA)
November 8–10
Destin, Florida
(703) 444-1777
Fax: (703) 444-1779
wwema@erols.com

WEFTEC Latin America 2001
Water Environment Federation
November 11–14
San Juan, Puerto Rico
confinfo@wef.org

Water Quality Technology 
Conference
American Water Works Association
November 11–15
Nashville, Tennessee
(303) 347-6194 
chaas@awwa.org

Annual Water Resources 
Conference
American Water Resources 
Association
November 12–15
Albuquerque, New Mexico
(540) 687-8390

Virginia Water Research 
Symposium 2001
Virginia Water Resources 
Research Center
November 14–16
Charlottesville, Virginia
jupoff@vt.edu 

2001 Groundwater Foundation
Annual Conference and Ground-
water Guardian Designation
Ceremony
The Groundwater Foundation,
Pennsylvania Water Resources Edu-
cation Network, and Pennsylvania
Rural Water Association
November 14–16
Pittsburgh, Pennsylvania
(724) 465-4978 
Fax: (724) 465-4953
sherenehess@yourinter.net
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N E W S  &  N O T E S

If your organization is sponsoring an event that you would like us to promote in this calendar, please send information to the Small Flows Quarterly, Attn.
Tim Suhrer, National Small Flows Clearinghouse, West Virginia University, P.O. Box 6064, Morgantown, WV  26506-6064. Or you may contact Mr. Suhrer at
(800) 624-8301 or (304) 293-4191, ext. 5587, or via e-mail at tsuhrer@wvu.edu.

Calendar of Events
NOVEMBER

Realtors Conference and Expo
The National Association of 
Realtors
November 2–5
Chicago, Illinois
(800) 628-6338—Peter 
Cumming
www.narconference.org

BATIMAT International Build-
ing Exhibition 2001
National Association of 
Homebuilders
November 5–10
Paris, France
(800) 368-5242 ext. 109

Restoring Native Ecosystems
National Conference
The National Arbor Day 
Foundation
November 6–7
Nebraska City, Nebraska
(888) 448-7337

Up Front Solutions to Back-
yard Problems/17th Annual
Onsite Wastewater Treatment
Conference 
North Carolina State University 
November 7–9
Raleigh, North Carolina 
(919) 513-1678—Joni Tanner 
www.soil.ncsu.edu/training/

Municipal Waste Management
Association Fall Summit
Municipal Waste Management 
Association
November 7–9
Austin, Texas
(202) 861-6760—Susan Jarvis
www.usmayors.org/mwma

Pretreatment Coordinator’s
Workshop
Association of Metropolitan
Sewerage Agencies (AMSA)
November 7–9
Nashville, Tennessee
(202) 833-AMSA 
Fax: (202) 833-4657
info@amsa-cleanwater.org



Drinking Water and Wastewater 
Operator Information Center
www.dep.state.pa.us/dep/deputate/wa-
terops/redesign/indexgoodflash.htm

This site, maintained by the Pennsyl-

vania Department of Environmental

Protection (DEP), provides weekly up-

dates of state environmental and regu-

latory news. There are also pages de-

voted to biosolids, wastewater opera-

tor certification review quizzes, free on-

line technical assistance for wastewater

operators, the Penn-Step Community

Self-Help Program, and links to the

Web sites of Pennsylvania DEP region-

al offices. The reader can access online

forms for wastewater permits. There is

also a page that announces DEP-spon-

sored training sessions and one that

guides applicants through the waste-

water operator certification process.

The site offers classified pages where

announcements about employment,

sales, and events can be posted.

Envirofacts: Data Warehouse and 
Applications
www.epa.gov/enviro/index_java.html

Envirofacts is a single point of ac-

cess to select U.S. Environmental

Protection Agency (EPA) envi-

ronmental data. The EPA creat-

ed the Envirofacts Warehouse to

provide the public with direct

access to information contained

in several of its databases. The

Envirofacts Warehouse allows

you to retrieve environmental

information from EPA databas-

es on Air, Chemicals, Facility In-

formation, Grants/Funding, Haz-

ardous Waste, Risk Management Plans,

Superfund, Toxic Releases, Water Per-

mits, Drinking Water, Drinking Water

Contaminant Occurrence, and Drink-

ing Water Microbial and Disinfection

Byproduct Information (Information

Collection Rule [ICR]).  Online queries

allow you to retrieve data from these

sources and create reports, or you may

generate maps of environmental infor-

mation by selecting from several map-

ping applications available through

EPA’s Maps On Demand. 

Florida Water and Pollution Control
Operator’s Association (FWPCOA)
www.fwpcoa.org/main.html

The FWPCOA is an organization of

members who are engaged in produc-

ing, treating, and distributing drinking

water; collecting, treating, and dispos-

ing of wastewater; and/or collecting

and treating stormwater. It seeks to pro-

tect public health and preserve natural

resources by advancing the profession-

al status of water and wastewater oper-

ators, providing a licensing system, and

arranging training programs. Their Web

site has a job board, a message board,

and pages containing information

about continuing education. The train-

ing section lists FWPCOA-approved

continuing education courses, state

short courses given in cooperation with

the Florida Department of Environmen-

tal Protection, and regional training

schedules. It also offers access to train-

ing manuals.

Constructed Wetlands Page
www.usouthal.edu/usa/civileng/wet-
lands.htm

The University of South Alabama

Department of Civil Engineering main-

tains this Web page. The page is divided

into sections that discuss where construct-

ed wetlands can be used, size and design

requirements, performance data from ex-

isting constructed wetlands, and stormwa-

ter treatment. The site also offers informa-

tion about current research projects

involving constructed wetlands and a se-

lected list of publications.

Nonpoint Education for Municipal 
Officials (NEMO)
nemo.uconn.edu/default.htm

NEMO is an educational program

for local land use officials that address-

es the relationship of land use to natu-
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Wastewater on the

Web

www.nesc.wvu.edu

W E B  W A T C H

ral resource protection. The original

stimulus for NEMO was the creation of

a land cover database for the state of

Connecticut, for the purposes of esti-

mating nonpoint source loadings of ni-

trogen to Long Island Sound. NEMO

was created in 1991–1992 as a collab-

oration between three branches of the

University of Connecticut: the Cooper-

ative Extension System, the Natural Re-

sources Management and Engineering

Department, and the Connecticut Sea

Grant College Program. The Web site

describes NEMO’s statewide work-

shops and regional educational pro-

grams. Results of NEMO research in

landscape effects on the environment

also are presented.

Water Strategist Community
www.waterchat.com/

Water Strategist Community is the

online version of Water Strategist, a

monthly publication that offers news

and in-depth analysis of marketing, leg-

islation, litigation, and financial informa-

tion about water resources. Reporting

covers 17 western states, federal agen-

cies, Indian water resources, and envi-

ronmental and water quality concerns.

Besides news and advertising (directo-

ries of water professional and organiza-

tions), Water Strategist Community pro-

vides an online forum for discussions

about water and wastewater issues, as

well as a page devoted to conferences

and meetings. There is a search engine

for news items according to topic, and

a page for the publication, Water Strate-
gist from which the reader can sub-

scribe to the publication and order

back issues.
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Wastewater infrastructure includes a continu-

um of approaches that range from highly central-

ized systems serving densely populated urban

areas to decentralized onsite systems serving

sparsely populated rural areas. 

Centralized systems serve approximately 75

percent of the population and generally include

gravity piping networks that convey wastewaters

from remote generation to centralized treatment

plants. There, engineered, tank-based biological

processes are supported by physicochemical

processes, and the effluent is disinfected and dis-

charged to a receiving surface water near the plant

location. 

Onsite and decentralized systems serve ap-

proximately 25 percent of the U.S. population and

are characterized by collection distances that are

short or negligible. Tank-based pretreatment fol-

lowed by natural systems for advanced treatment

before discharge to the land with recharge to

groundwater. In the past, onsite systems have

often been viewed as a temporary approach to

wastewater management and acceptable for use

only until a centralized approach could be imple-

mented. Yet there are many situations within the

U.S. (and more so in developing countries) where

centralized systems are neither cost-effective nor

sustainable due to a variety of factors (e.g., low-

density development, rugged topography, limited

water and energy supplies, and lack of skilled

labor). In these situations, decentralized systems

can and should be considered as long-term solu-

tions (EPA, 1997).

Decentralized approaches to wastewater infra-

structure are based on the use of onsite waste-

water systems (OWS). These have evolved greatly

during the 20th century from early cesspool and

seepage pit designs that were focused simply on

waste disposal to contemporary OWS designs that

include unit operations to achieve advanced treat-

ment as well as disposal and, in some cases, ben-

eficial reuse. OWS can now be designed from a

rapidly increasing array of options. These include

engineered tank and packed-bed reactors, as well

as natural system treatment operations that can

be tailored for a given application to yield high

treatment efficiencies over a long service life at

low cost while protecting public health and envi-

ronmental quality (Crites and Tchobanoglous

1998, Siegrist et al. 2001). 

Today, there is a considerable knowledge base

regarding OWS design, implementation, and per-

formance that enables experienced practitioners

to effectively implement most commonly used

systems. While much is known through research

and field experiences, the current state-of-knowl-

edge does not fully support rational system design

to predictably and reliably achieve specific per-

formance goals. 

It is often difficult for someone unfamiliar with

the field of OWS to understand how systems are

identified, evaluated, designed, and implemented

for a service life that often is expected to be 10

to 20 years or more. Moreover, it is often difficult,

if not impossible, to discriminate between option-

al OWS approaches in order to make decisions

that will lead to a cost-effective approach for re-

ducing wastewater related risks to an acceptable

level. Two possible outcomes of the current state

of OWS science and engineering are that (1) cur-

rent onsite system technology is not being ex-

ploited fully and effectively and that innovations

are being stymied and not being rapidly deployed,

or (2) inappropriate and even harmful applications

may occur. 

Advancing the science and engineering of on-

site wastewater systems involves at its core, funda-

mental and applied research and testing to in-

crease the understanding of a given wastewater

system or its components, as well as the transla-

tion of that understanding into decision aids and

modeling tools that enable a rational design and

implementation practice. In addition, advancing

the science and engineering of this field involves

gaining acceptance for a given OWS practice and

thereby encouraging its widespread use.

Current State of OWS Science and Engineering
Scientific understanding of OWS has been

gained through fundamental and applied re-

search, field testing, and practical experiences.

The knowledge base has been documented and

Perspectives on the Science 
and Engineering of Onsite 

Wastewater Systems

F O R U M

CONTRIBUTING WRITER

Robert L. Siegrist, Ph.D., P.E.
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disseminated through student theses and disser-

tations, technical reports, conference proceedings

papers, peer-reviewed journal articles, and in guid-

ance documents and manuals (e.g., SSWMP,

1978; Siegrist et al., 2000; Van Cuyk et al., 2001;

EPRI, 2001; Siegrist et al., 2001; EPA, 1980). Un-

fortunately, too much of the scientific understand-

ing of OWS process function and performance has

not been fully and clearly documented. Rather,

there are ubiquitous studies and observations pub-

lished in the gray literature while other knowledge

is not published at all, but simply retained in (or

worse yet, lost from) the memory  of researchers

and practitioners. Also, observations made during

research or field applications have not been used

to develop mathematical models to represent

processes and enable extrapolation and predic-

tion. As a result there have been, and continue to

be, controversial and unresolved views of OWS

science and engineering, which unavoidably leads

to highly varied practices. 

To the uninformed but intelligent scientist or

engineer new to the OWS field, who might con-

sider applying OWS, the absence of more funda-

mental understanding embodied in mathematical

models and employed as part of a rational design

practice would almost certainly suggest that OWS

are not well understood nor predictable in their

application and performance. How does one in-

formed and knowledgeable about conventional

or alternative OWS explain the wide variability in

practices today? 

For example, it is difficult to document the

basis for how small differences from a highly im-

precise hydraulic test of a soil horizon (e.g., 10 vs.

15 minute per inch percolation rate) can provide

adequate insight into soil properties to enable se-

lection of 2.4 centimeters per day (cm/d) rather

than 2.2 cm/d for septic tank effluent (STE) load-

ing rates to an OWS using soil infiltration. Similar-

ly, it is difficult to state why in some areas, 1.2 me-

ters of unsaturated soil to groundwater or season-

al saturation is required, while in others, as little

as 0.3 meters is all that is needed. It is also diffi-

cult to show what the basis with respect to purifi-

cation is for allowing hydraulic loading rates for

aerobic treatment unit effluent discharged to an

OWS in sandy soils to be increased by 10-fold or

the depth of unsaturated soil to be reduced by 50

percent.

In years past, without sound scientific under-

standing, practices evolved somewhat blindly and

resulted in widespread performance failures. Ex-

amples include (1) the upscaling of soil-based

OWS whereby the design practice and experi-

ences from small, single-family home applications

were used for large, multifamily or commercial ap-

plications and (2) OWS to serve restaurants and

other commercial facilities with higher strength

STE being designed with  hydraulic loading rates

similar to those used for household STE.

While much is known about the science and

engineering of OWS, there are gaps in the cur-

rent knowledge base. Ideally we would under-

stand how and why processes functioned in a cer-

tain way and be able to account for all the rele-

vant influences on performance, including system

design, siting, usage, installation/operation, and

environmental factors. However, we do not have

this understanding at present, and thus we lack

the ability to describe in quantitative terms how

a system of a given design functions and what can

be done to modify design or operation factors to

achieve a given performance goal. 

To illustrate the breadth and depth of perceived

science and engineering needs, the outcome of a

recent national research needs conference is in-

sightful. This 2-day conference, funded by the

Research ApplicationTestingDevelopment Demonstration

Advancing Science and Engineering

Theories and
models,
bench-scale
experiments

Extension of
research results
to working
models

Pilot- and field-
scale testing to
determine per-
formance under
set environmen-
tal conditions

Full-scale test-
ing under actual
field conditions
to document
performance

Rational 
design basis 
and predictable
performance

Ideas, proof of
concept, early

R&D

Becomes part of
standard of 

practice

Stages in technology development and application.

Figure 1
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U.S. Environmental Protection Agency (EPA),  was

convened in May 2000 in St. Louis, Missouri, and

invited experts were asked to review the state-of-

knowledge and make recommendations regard-

ing areas of research needs (EPRI 2001). The re-

search needs presented totaled 61 needs, some

of which are illustrated in Table 1.

So, as the future is upon us, we are in the

midst of a dilemma of sorts. There is a clear and

recognized need for continued, if not expanded,

use of OWS as a component of a sustainable

wastewater system infrastructure in the U.S. Yet,

to enable effective and sustainable use of OWS,

there is a current and continuing need for under-

standing. External forces, such as groundwater

disinfection concerns, source water protection

initiatives, and watershed total maximum daily

loads (TMDLs) are intensifying the scrutiny of

OWS and the demands for scientific understand-

ing and rational engineering practice. 

Advancing OWS Science and Engineering
Advancing OWS science and engineering de-

pends fundamentally on a logical strategy, as illus-

trated in Figure 1. This is a classic approach for

technology advancement proceeding from the ini-

tial bright idea through research and develop-

ment, technology testing and demonstration, until

it evolves into broad use in a standard of practice.

As illustrated in Figure 1, advancement requires a

logical process of inquiry leading to sufficient un-

derstanding that performance can be reliably de-

1Research needs developed at the EPA-funded national conference in St. Louis, Missouri, during May 2000.

Area  

Example research needs presented at the 2000 National Research Needs Conference1

“Design and Performance of Soil 
Absorption Systems . . .”
by R.L. Siegrist, E.J. Tyler, & P.D.
Jenssen
(21 needs listed)

• What is the effect of pretreatment on soil clogging, OWS purification, 
and hydraulic performance?

• How is treatment efficiency affected by transient/extreme environmental 
conditions?

• What models are appropriate for predicting performance as a function of 
siting, design, and operation?

• What methods can be used to estimate the contribution of new or existing 
OWS to pollutant loads in a watershed?

• What are the time-varying characteristics of emerging tank-based treatment units?
• What short-term tests can be used to predict long-term performance?

“Fate and Transport of Pathogens . . .”
by D.O. Cliver
(16 needs listed)

• What are the basic methods by which pathogens are contained or inactivated by
basic septic systems?

• What are the effects of biomat development on pathogen retention in the soil
and on alternative engineered infiltrative surfaces?

• Quantify the survival and transport of pathogens in saturated soil.
• How does pathogen discharge result from the abrupt failure of an innovative 

system?
• How will catastrophic events impact cluster systems, and how long will it take

for adequate performance to be re-established?  

“Fate and Transport of Nutrients . . .”
by A.J. Gold and J.T. Sims
(12 needs listed)

• What micro-scale site features affect the long-term performance of nutrient 
removal?

• How does aerobic pretreatment impact long-term denitrification and hydraulics?
• What conditions and designs promote denitrification in different alternative OWS?
• What is the long-term removal expected from plant uptake and microbial 

immobilization in root zone and wetlands systems?
• What are the site factors and management practices that impact the capacity of

streamside areas to remove nutrients from groundwater flow? 

“Economics . . .”
by C. Etnier, V. Nelson, and R. Pinkham
(12 needs listed)

• Can national performance standards increase OWS acceptance?
• What are the actual lifespans and failure rates of onsite and decentralized 

systems?
• When are management and remote monitoring systems cost effective?
• How can decentralized treatment be used in the service of smart growth goals?
• How can decision-making models used by communities to evaluate wastewater

management choices be improved? 

Table 1

Example Research Needs
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signed for and predicted. Consistent with this, we

need to increase the depth and breadth of our

scientific understanding and enable development

of mathematical relationships and modeling tools

at the micro- to macro-scales. 

It must be acknowledged by technology de-

velopers, designers, regulators, and others that

application of the process illustrated in Figure 1

to OWS can be extremely challenging for varied

reasons, including: (1) performance can be affect-

ed by numerous design and environmental con-

ditions, (2) certain aspects of performance can be

difficult to rigorously monitor and measure, and

(3) the system service life and time frame for eval-

uation can be exceedingly long (e.g., up to 20

years for a soil treatment system), and (4) man-

agement is a variable to be considered in per-

formance studies. 

Research into natural systems whose perform-

ance can be affected by environmental factors is

especially difficult, time-consuming, and costly.

Unlike accelerated testing schemes that can be

• Cannot control most factors that influence per-
formance, so performance observed cannot be
linked to a specific factor.

• Ability to discriminate small, but important, dif-
ferences can be masked by inherent variations. 

• Due to the sample size required based on inher-
ent variability, sampling and monitoring can be
difficult and costly.

• Can be difficult to locate adequate numbers of
suitable sites to yield required sample sizes.

• Changes in effluent flow can confound interpre-
tation of results.

• Atypical weather can impact results (e.g., hurri-
cane).

• Use of some tracers/surrogates may not be pos-
sible.  

I. 
Controlled lab-
oratory experi-
mentation 
employing:

(A) 1-D columns
(B) 2-D tanks
(C) 3-D tanks 

Type/
Description Pros Cons

• Can control variables to be studied and can repli-
cate conditions such that small differences can 
be determined.

• Can be designed to elucidate mechanisms and
process behavior.

• Can be implemented relatively quickly and at
lower cost.

• Monitoring and measurements can be readily 
accomplished.

• Tracer and viral surrogate studies can be done
without concern over environmental release.

• Avoids travel to field sites and adverse weather
or seasonal constraints.

• Does not require physical access to private 
property.

• Difficult to use for structured soils such as silt
loams.

• If operated at ambient lab climate conditions,
it does not embody diurnal or seasonal patterns
in temperature, moisture regime, etc.

• Have to transport effluent from a source to 
the lab.

• There can be scale effects on flow and transport
in small diameter columns, though these can be
offset in larger columns (e.g., 15-cm diameter
or larger). 

II. 
Semi-controlled
field testing 
employing:

(A) Pilot-scale
(B) Full-scale 

• Can isolate variables of interest to some extent.
• Can be used with structured soils and situations

difficult to mimic in the laboratory.
• Can be designed to embody soil and climatic con-

ditions that may affect performance.
• Transport of effluent from the source to the lab

is not required.
• Can be viewed by some as more representative of

true performance.

• Environmental variations can mask real 
differences.

• Can be more costly and time consuming to 
complete.

• Requires accessible field sites with adequate 
effluent flow, which does not change too 
much during the period of study.

• Due to cost, test cell or site replication can 
be difficult.

• Can be more difficult to monitor and make 
measurements.

III. 
Uncontrolled
studies of ex-
isting systems
by:

(A) Records re-
view and walk-
over observa-
tions

(B) Hands-on
probing, sam-
pling, and moni-
toring and
measurements

• OWS implemented in practice embody all con-
tributing factors to performance such as design,
siting, installation, usage, O&M.

• Can be viewed by some as most representative of
true performance.

Contrasting approaches to testing and evaluation of OWS function and performance

Table 2
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used to evaluate the structural integrity of an ob-

ject due to physical and chemical forces, OWS

involve biological processes and aging phenom-

ena, and they may be subject to upset by usage

fluctuations or operational dysfunctions. As a re-

sult, they may not be amenable to rapid, yet in-

sightful testing. For example, testing and evalua-

tion of soil-based OWS (and many other types of

OWS as well) can be generally categorized to in-

clude: (1) controlled laboratory experimentation,

(2) semi-controlled field testing, and (3) relatively

uncontrolled field surveys and investigations

(Table 2). As outlined herein, these approaches

have pros and cons and the best approach is de-

pendent on the question(s) to be answered, the

breadth and extent of extrapolation needed, and

what level of confidence is desired in the conclu-

sions drawn from the work. Depending on the

question, one or more testing and evaluation ap-

proaches may be most appropriate. In any event,

however, the quest for knowledge and certitude

is fraught with time and cost that must be offset

Many organizations have committees that focus on onsite and small community issues (e.g., WEF, ASAE, NOWRA)  
1The information provided in this table is intended to illustrate the range of organizations and activities ongoing and is not in-
tended to be comprehensive nor to provide any endorsements.
2NSFC = National Small Flows Clearinghouse; NETCSC = National Environmental Training Center for Small Communities, 
WEFTEC = Water Environment Federation Technical Exhibition and Conference; ASAE = American Soc. of Agricultural Eng.; 
NOWRA = National Onsite Wastewater Recycling Association.

Example activities that support the advancement of OWS science and engineering1,2

Table 3

Organization/Activity Description

Consortium of Institutes for Decentralized 
Wastewater Treatment

• Information exchange and strategic planning
• Education and training initiatives
• Research and development activities

National Decentralized Wastewater Water 
Resources Capacity Development Project

• EPA-funded project to advance the state of management, technology,
and practice of decentralized wastewater

• Grants and contracts are provided to support training, research, and
development efforts

Research and Development Projects • There are numerous research and development projects recently com-
pleted or ongoing that are funded by states, regional EPA offices,
federal agencies, private industry, and other sources  

National Onsite Demonstration Program (NODP) • Encourages use of alternative, decentralized technologies in small and
rural communities

• Seven phases have been funded since 1993

U.S. EPA Environmental Technology Verification
(ETV)

• ETV Source Water Protection program addresses verification of decen-
tralized wastewater treatment technologies including nutrient reduc-
tion, high strength waste treatment units, and disinfection units.

U.S. EPA Design Manual for Onsite Systems • The 1980 manual has been in the process of revision for more than
five years and should be finalized and released during 2001

National Small Flows Clearinghouse (NSFC) • Databases and information sources

U.S. EPA Management Guidelines • Voluntary national guidelines on management of decentralized waste-
water systems

Training Centers for Onsite & Small Community
Wastewater

• Exist nationwide often associated with the Consortium
• Some coordination of activities through the NSFC and NETCSC

Workshops and Conferences • Routinely convened at the local, state, regional, and national level
• Events can include onsite system facets within larger programs (e.g.,

WEFTEC) or are dedicated to onsite systems (e.g., ASAE, NOWRA)



to achieve advanced treatment;

• perception that centralized systems are not

subject to performance dysfunctions while

widely scattered and intermittent OWS dys-

functions and repair are a negative reflec-

tion on the OWS technology; 

• inability or unwillingness to recognize the

value of wastewater and the beneficial

reuse that can be realized through OWS;

and

• lack of education among current and future

system users, scientists/engineers, and reg-

ulator/policy makers.

Fortunately, none of the above factors are in-

surmountable constraints, and most are being ad-

dressed in one manner or another as illustrated

in Table 3.

Conclusions
Onsite wastewater systems have been and will

remain a necessary and appropriate component

of sustainable wastewater infrastructure in the

U.S. While much is known about OWS process

principles, design, and performance, gaps remain

in OWS science and engineering that must be

filled to fully exploit the potential of OWS while

preventing inappropriate and even harmful appli-

cations from occurring. These gaps have been

identified, in part, and efforts are ongoing to ad-

vance the science and engineering of OWS.
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by the value of information to be gained by the

research and testing undertaken.

Mathematical models provide a powerful tool

for understanding wastewater treatment process-

es and describing the performance of OWS as a

function of design, operational, and environmen-

tal factors. Proper and careful use of single-site

process models can enable optimization of sys-

tem design and operation, as well as provide a

quantitative understanding of how design, opera-

tional, and environmental factors affect pollutant

treatment. Site-scale models include simple

spreadsheet-based equations as well as complex

numerical models that can simulate unsaturated

flow and reactive transport. At the other end of

the spectrum of spatial scales are calibrated wa-

tershed models that can allow prediction of the

impacts of OWS on water quality as well as assist

in determining TMDLs for a watershed and regu-

lating population growth in the watershed. Water-

shed models range from simple mass-balance

methods, to geographic information system (GIS)

mapping methods, to complex numerical models

that attempt to account for many different treat-

ment processes. 

Apart from a solid scientific foundation and

the engineering ability derived there from, there

are factors that could and often do impact and

constrain realization of the OWS advancements,

such as:

• absence of peer-reviewed publications doc-

umenting research and investigative findings

with widespread dissemination;

• absence of explicit performance goals for

which generic or site-specific technologies

or designs can be developed and tested

against;

• current difficulty of cost-effectively monitor-

ing OWS for process control and perform-

ance assessment;

• absence of effective and reliable manage-

ment to ensure system function occurs as

specified;

• prescriptive and normally conservative local

regulatory codes enforced in a restrictive

manner through regulators and stakehold-

ers;

• lack of systems analysis methods for evalu-

ating cost-effectiveness of OWS;

• perception that OWS should be simple, re-

quire no maintenance, last forever, and be

cheap;

• assuming that results derived from investiga-

tions of, or experiences with, older disposal-

based OWS as representative of contempo-

rary OWS that have been and are designed
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“Sometimes it’s blue, sometimes it’s red, and

sometimes it smells like chocolate and even has

peanuts in it,” Dean Hill, wastewater technician,

laughs as he describes the processing water as it

comes from the M&M/Mars candy factory in

Waco, Texas. Dealing with this extremely high-

strength wastewater is an ongoing project at the

plant.

To help reduce disposal and energy costs, en-

gineers have designed and constructed an experi-

mental wetland project to test its capabilities of pu-

rifying the factory’s effluent for reuse. In addition,

a separate section is designed to dewater biosolids,

leaving the solids to compost in place. As Norman

Burgess, engineer, explained, “The thought was to

avoid sewer and water purchases by further clean-

ing of the water. Other sites within the Mars cor-

poration have also experimented with wetland

concepts because of the advantages of low ener-

gy and their natural cleaning ability. We piggy-

backed on their experiences and developed this

design for our application here in Waco.”

Mars saw wetland technology as a cost-effec-

tive and environmentally sound way to purify the

candy factory effluent for secondary use onsite,

such as irrigating lawns and grounds or as replace-

ment water for cooling towers. The pilot facility

was built to test these ideas and to verify full-scale

design parameters. 

The Mainstream Treatment Plant
The high-strength wastewater that results from

cleaning manufacturing equipment for a factory

that produces SNICKERS®, SKITTLES®, STAR-

BURST®, and MILKYWAY® candies is first sent to

an activated sludge pretreatment plant. 

Depending on the candy being manufactured

that day, the wastewater stream may contain high

levels of sugar, milk, or chocolate, Hill explained. “It

is very similar to dirty dishwater with a high grease

content and a large proportion of food particles.”

To remove the floating fats, the wastewater is

passed through a grease trap and then through a

rotary screen to remove coarse particles, such as

Mars Experiments 
with Wetlands and 

Water Reuse
Marilyn Noah

NSFC STAFF WRITER



seed the water there. The remaining majority goes
to an aerobic digester, where the water is decant-
ed off. The sludge is hauled away by tanker truck
for land application at a state-permitted site two or
three times a week. The effluent from this process
is discharged to Brazos River Authority’s Waco
Metropolitan Area Regional Sewerage System. 

“Treatment plant operators work hard to cre-

ate a biosolid that is concentrated past two per-

cent, since one of the major operating costs is

biosolids disposal,” said Burgess. “Under optimal

conditions, concentrations up to four percent can

routinely be achieved. Savings in disposal costs

due to these higher concentrations are substan-

tial.”

Reuse at the Pilot Facility
To address the possibility of biosolids disposal

on the site, a vertical-flow, reed bed pilot facility

has been built to test an alternative method for

dewatering the material. 

The reed bed consists of a lined, 4-foot deep

gravel bed planted with Phragmites reeds. As tech-

nician Mike Everett explained, “Biosolids are

flooded over the surface of the bed every couple

of days, where the water is allowed to filter down

through the gravel media. The bottom of the grav-

el bed is contoured to collect the filtrate in a col-

lection well, where it is pumped back into the

front end of the activated sludge treatment plant,

where the nutrients are recycled by the bacteria.

More than 99 percent of the solids are removed

through this filtering action.”

“The solids are left on the surface of the grav-

el bed,” Everett continued. “The reeds aerate

them as they sway in the wind, drawing oxygen

from the air, and the plants’ roots keep it perme-

able. This material breaks down to rich compost,

reducing its volume by 92 percent. All of this oc-

curs without any objectionable odors and a mini-

mum energy requirement.” 

Little or no work is necessary to maintain these

reed beds. Hill explained that when the top

growth dies down in winter, it is cut and hauled

away to a composting area, where it decomposes
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peanuts or even screws or washers picked up

from equipment in the plant. A dissolved air flota-

tion unit removes the more stable oils and grease,

such as peanut oil, hydrogenated soybean oil, and

cocoa butter. 

While the peanuts and fats are carbonaceous

items and technically could be handled by the re-

maining processes, Hill explains that, with a flow

rate of 150,000 gallons per day (gpd) of effluent,

there simply isn’t enough time for such coarse

items to break down. The current detention time—

from start to finish—for one gallon of wastewater

through the complete system is seven to eight days.

From the dissolved air flotation unit, the waste-

water flows into the equalization basins. At this

point, the nutrients, and pH are equalized for

maximum bacterial growth. The water is aerated

and nutrients, such as ammonia and phosphate,

essential for maximum bacteria growth, are

added. Wastewater is tested twice a day to keep

track of nutrient levels, temperature, pH, and dis-

solved oxygen uptake rate. Technicians also test

for suspended solids and conduct settling tests. 

Hill explained that the chemical oxygen de-

mand test determines how the bacteria are work-

ing. They usually test for nutrients in order to keep

them at optimum levels. A pH of 7.5 is preferred.

The temperature of the wastewater is 90 degrees

F as it comes from the plant; effluent of between

80 and 90 degrees F is optimal for the growth of

the preferred mesophillic bacteria. During the

winter, Hill has seen basin temperatures drop

down to 63 degrees F, even with the use of steam

sparging and heat gain from diffused aeration.

While biological activity slows a good bit, some

digestion still occurs.
The dissolved oxygen uptake rate is another

factor that reveals to the technicians that the bac-
teria are successfully treating the wastewater. On
days when the wastewater has a high sugar con-
tent, bacteria need increased amounts of oxygen
to do their work. 

Technicians use the settling test to keep track
of the “good bacteria.” Hill explained that they
must cultivate bacteria forms that settle out rather
than the filamentous type that are more buoyant
and float on the surface of the water. 

Burgess reported that loading rates for this sys-
tem are relatively high. Peak loads during manu-
facturing plant shutdowns reach 20 thousand
pounds of chemical oxygen demand (COD) per
day, with flows reaching 300,000 gallons of water.
That, he said, is 40 times the strength of the typi-
cal load the local sewage treatment plant treats.

From the equalization basin, the water is sent
to the activated sludge aeration basin. At this
point, 98 to 99 percent of the waste has been bro-
ken down, and there is very little for the bacteria
to feed on. A small amount of untreated water is
added to the waste stream to stimulate growth. 

The clarifier is the next step. There, the re-
maining biosolids are mechanically pushed into a
hopper area located at the bottom of the clarifi-
er, from which they are then pumped out. Some
of this is sent back to the equalization basin to re-

Dean Hill, wastewater technician at the Waco, Texas, Mars
plant, shows decomposed biosolids in the reed bed. 
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naturally. The finished composted prod-

uct is used as mulch for the ornamen-

tal flowerbeds around the buildings.

A portion of the water from the ac-

tivated sludge pretreatment plant’s

daily effluent is sent to the constructed

wetland facility. As Everett explained,

“About 5,000 gallons of the 150,000

gallons of total daily effluent flows in

the ‘water garden.’ After moving

through a living clarifier section cov-

ered by floating vegetation, the water

runs through a series of recirculating

tanks called ‘ecological fluidized beds’

where the bacteria reduces nitrates to nitrogen

gas. The water then passes through a horizontal

flow, subsurface wetland planted with reeds, cat-

tails, and bulrushes.”

The water takes about two days to travel

through this bed, where it comes into contact with

naturally occurring bacteria that live among the

roots and gravel. Approximately 94 percent of or-

ganic materials are removed from the waste stream

by using absorption, microbiological activity of the

bacteria, and other chemical and biochemical re-

actions. Weak electrical charges on the plant root

hairs also help to attract and hold solid particles. At

this point, the wastewater is cleaned well enough

to meet requirements for surface discharge.

The water then enters a display pond for stor-

age and eventual reuse. The display pond is the

delight of the many visiting school children that

visit the factory and the treatment system. This

pond is stocked with Japanese Koi fish that love

to lunge at food tossed their way. In addition to

aesthetic and entertainment value, the fish help

balance the miniature ecosystem by eating algae.

The several hundred brilliantly colored Koi are

thriving in this water although as Hill points out,

the water isn’t very clear because the large fish

population keeps the bottom stirred up. The Texas

Natural Resource Conservation Commission has

issued a permit to allow reuse of this water for ir-

rigation on factory grounds. Mars has not yet im-

plemented that process.

The ultimate plan is to expand the scale of this

5,000-gpd plant to accept the entire 150,000 gpd

produced. Burgess said that he doesn’t foresee

any fundamental design changes, except for using

more robust and permanent piping systems, con-

trols, and monitoring instrumentation. 

The wetland and reed beds have met the ex-

pectations of reducing waste disposal and energy

costs for the company. Everett said, “This project

allowed Mars to learn what works and what does-

n’t in this type of process and has proved that the

system does work. Not only is it an attractive ap-

proach from an environmental standpoint, it also

makes good business sense. At Mars, waste isn’t

a problem—it’s an opportunity.” 

References
For more information about this project, con-

tact Hill or Everett at (254) 751-5684 or Burgess

at (254) 751-5656.

The Mars company’s reed bed at
Waco, Texas, under construction:
(left) shaping the sand and (below)
pulling the liner into position. 

Photos courtesy of Norman Burgess.
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New Interactive NPDES Web Site Available
The U.S. Environmental Protection

Agency (EPA) has launched a new Web

site to provide easy access to informa-

tion about its national permitting pro-

gram, the National Pollutant Discharge

Elimination System (NPDES). Local gov-

ernments who own and operate waste-

water treatment plants are required to

apply for and obtain an NPDES permit.

These permits contain a variety of re-

quired elements, including discharge

limits; monitoring, reporting, and

record keeping requirements; and re-

quirements for managing residuals. 

The site uses state-of-the-art data-

base technology to manage documents,

regulations, and contact information.

Users are able to select a variety of ways

to enter and view the Web site. These

include a general interests format and a

detailed topics list for those more famil-

iar with the NPDES program. The site

also allows users to create and sort spe-

cialized lists of publications, guidance

materials, and regulations. 

This Web site can be accessed at

cfpub1.epa.gov/npdes/?program_id=

6. For any further questions or com-

ments, contact Ross Brennan at bren-

nan.ross@epa.gov.

www.nesc.wvu.edu

When you’re looking for community water and

wastewater information on the Web, be sure to

visit the National Environmental Services Center’s

(NESC) newly redesigned Web site. At

www.nesc.wvu.edu you can learn about treat-

ment technologies, management and financial

strategies, current and changing environmental

regulations, and other issues related to running a

small community water or wastewater system.

NESC also provides information about environ-

mental training for educators.

Formerly called West Virginia University’s En-

vironmental Services and Training Division, NESC

is made up of four national programs. Each part-

ner maintains its own section of the Web site.

• National Drinking Water Clearinghouse (NDWC)

www.ndwc.wvu.edu

• National Small Flows Clearinghouse (NSFC)

www.nsfc.wvu.edu

• National Environmental Training Center 

for Small Communities (NETCSC)

www.netc.wvu.edu

• National Onsite Demonstration Program (NODP)

www.nodp.wvu.edu

The new NESC Web site offers online servic-

es just like those you already count on, such as

access to our free environmental magazines and

newsletters, hundreds of free and low-cost prod-

ucts, database searches, and technical assistance.

We also provide online discussion groups for in-

teractive conversations about small community

environmental problems.

Visit the NESC Web site. Let us help you and

your community find answers to drinking water

or wastewater questions.

National Environmental Services Center
NSFC   NDWC   NETCSC   NODP
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Ed Festa, a general contractor in

Connecticut for 20 years and an onsite

wastewater treatment manufacturer in

Florida for the past 15 years, knows

business and is making the onsite in-

dustry his business.

He may not have a best selling

“how to” book on the New York Times
list, but he has been riding the onsite

wastewater treatment lecture circuit for

the past five years, teaching the virtues

of good business, education, and bot-

tom-line common sense.

Festa owns Eco-Pure Wastewater

Systems of Fort Myers, Florida, (a com-

pany that manufactures a peat moss

biofilter), and he has been lecturing for

various conferences and organizations

including the National Onsite Waste-

water Recycling Association

(NOWRA), Florida Environmental

Health Association, Florida Onsite

Wastewater Association, American So-

ciety of Agricultural Engineers, and Al-

abama Onsite Wastewater Association. 

In addition, Festa has spoken at

training centers from Florida to New

York about the steps a newcomer

needs to take to make it in the onsite

wastewater treatment industry today.

“In our industry, I find that there

isn’t much emphasis on knowledge,”

said Festa. “Most contractors just de-

cide one day to buy equipment and

start a business. And consequently,

most contractors do not make money

because they don’t know how to run

a business, and they don’t know the

technology.”

In his presentations, Festa’s main

emphasis is on teaching contractors

how to make money in the business.

“There is a good reason for that,” he

said. “If a contractor goes out and per-

forms a service and can’t make money

doing it, a couple of things are going to

happen. First, the job will be of poor

quality because the guy is losing

out the importance of advertising that

will specifically reach the target audi-

ence, whether it’s through trade maga-

zines or local means, such as newspa-

pers and radio.

Financing is also an important ele-

ment of success, according to Festa. Be-

fore borrowing money for startup costs,

future contractors should research low-

interest, small business loans rather than

settling for a bank’s or equipment deal-

er’s high-interest loan.

Inflation also should be taken into

consideration. Festa said inflation rates

need to be calculated into bids, adding

that many contractors are still charging

the same fees they applied 10 years ago.

The average annual income of a

system installer today is $25,000.

“That’s tough for a guy who has inten-

sive capital costs. These people should

be making $50,000 to $60,000 per

year, but they don’t. The reason is they

charge $2,000 for a job that costs

them $1,800 to do,” he added.

Festa adds that computers are ex-

tremely important to properly run a

business, particularly in regard to

record keeping. Written contracts that

are signed and dated protect both con-

tractors and customers. “Nothing

should be done on a hand shake or ne-

gotiated verbally,” he added.

The contract proposals should list

specifically what the contractor will be

doing, size of the tank, depth of the

digout, size of the drainfield, size of the

pump chamber, type of soil replace-

ment, and whether it is a new system

or a repair. It also should state what the

contractor will not do—such as sodding,

backfilling, hand raking, or grading.

In addition, the contract should

state if charges are included for permits,

reinspections, engineering costs, rock

removal, and excessive dewatering.

The contract also needs to state

who will pay if the site conditions are

money. Second, the contractor is not

doing what he is supposed to do, which

is protecting the environment and work-

ing in the best interest of his client.”

Do’s and Don’ts
The first step in business should be

creating a business plan that includes

long- and short-term goals with a de-

tailed target marketing strategy outlin-

ing competition and what prices need

to be charged to cover costs. 

Festa lectures about the need to

closely integrate marketing and sales ef-

forts with a consistent image of the

company. Along with that, he points

Making Money Onsite– 
A Manufacturer Advises

Contractors
Natalie Eddy

NSFC STAFF WRITER

“In our industry, I find

that there isn’t much

emphasis on knowl-

edge,” said Festa. “Most

contractors just decide

one day to buy equip-

ment and start a busi-

ness. And consequently,

most contractors do not

make money because

they don’t know how 

to run a business, and

they don’t know the

technology.”

– Ed Festa
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2.5 million septic systems were report-

ed as malfunctioning or having com-

pletely broken down. The AHS is con-

ducted by the U.S. Commerce Depart-

ment’s Census Bureau and sponsored

by the U.S. Department of Housing and

Urban Development (HUD). 

Festa added, “Most states don’t even

know where their systems are located,

and 30 percent are more than 30 years

old. Yet the EPA estimates that 38 to 40

percent of all new wastewater treatment

construction is going to be onsite sys-

tems. That is a huge number. And we

continue to dump 4 billion gallons of

wastewater into the ground a year.”

With numbers like that, Festa said

it is imperative that people in the in-

dustry know what they are doing. “The

regulatory body needs to work more

closely with the industry, and the man-

ufacturers need to work much closer

with installers,” he said.

“Installers are the key. They are the

people in the field working hard and try-

ing to ensure a safer environment, but

because of a lack of training, most of

them aren’t accomplishing that task.”

Another problem is the “misinforma-

tion” that is given to the public about

the wastewater industry as a whole.

Festa said the only information the pub-

lic receives about onsite systems comes

from two commercials from Rid-X and

toilet paper advertisements. “It’s a huge

failure on everyone’s part that the actu-

al end user has no information as to how

these systems function,” he added.

Festa plans to put a presentation to-

gether to balance the misinformation

presented in these commercials and ads.

The End Result
If the industry doesn’t fix itself,

Festa believes the end result will be se-

vere consequences for the nation’s

drinking water in the years ahead. “The

industry is still trying to utilize the same

systems from 30 years ago at the same

cost. It’s time to move ahead with the

times,” he said. 

“The bottom line is you can’t put a

price on the public’s health or the en-

vironment. People need to wake up

and realize what an important service

those in the wastewater treatment in-

dustry provide. And we, in the indus-

try, need to realize that we are profes-

sionals performing a vital job to pro-

tect the public’s health.”  

For more information, contact Festa

at Eco-Pure Wastewater Systems, 17305

Pine Ridge Road, Fort Myers, FL 33931

or call (888) 999-0936.

different from the plan and if there are

delays. And it should contain a liabili-

ty clause exempting the contractor

from blame for broken water, electri-

cal, telephone, and cable lines, and

damage caused to sidewalks, drive-

ways, and landscaping due to heavy

equipment. 

Also to protect the contractor, the

agreement should specifically state that

the septic system remains the property

of the company until paid in full.

He also recommends that contractors

use work sheets to ensure proper bidding.

“When bidding, you have to ask

yourself what it costs to run your busi-

ness,” Festa added. “You have to look

at the useful life of your equipment

and what the cost is to run your equip-

ment without overhead and profit.” 

In making bids, contractors also

should consider their machinery costs,

such as insurance, equipment storage,

taxes, and interest.

He added that many contractors

make the mistake of thinking they

should keep their employees busy.

“You’re not going to get every job, and

you shouldn’t worry about being the

lowest bidder,” he added. 

Assigning Blame
Festa has been researching the indus-

try for several years. He believes a mutu-

al relationship exists between the manu-

facturer and contractor. “If a manufactur-

er’s product is as good as he says it is,

and the contractor doesn’t understand

how to make money, then the manufac-

turer’s product is worthless,” he said.

When the joint relationship fails,

Festa believes it is

everyone’s fault —

not just the man-

ufacturer and

the contrac-

t o r .

“It is an overall lack of education that

trickles down from unlicensed state

regulators to just general misinforma-

tion,” he added.

Engineers share in the blame, too.

Festa noted that many engineers today de-

sign systems with outdated codes in mind.

“Everyone needs more understand-

ing about how important education is

to the survival of this industry. The

manufacturer needs to educate the in-

staller about the product. In turn, state

health offices need to place more em-

phasis on the training of installers. And

the public needs to be educated.” 

Self-Image Problem
Part of the public education

process should be aimed at improving

the industry’s image. Once considered

a temporary fix until big sewers could

come along, Festa said that now the

U.S. Environmental Protection Agency

(EPA) asserts that with proper manage-

ment, onsite systems can be a perma-

nent alternative to sewers.

He added that the industry’s image

problem is inherent to the type of serv-

ices it provides. “The general public

looks at people in the wastewater in-

dustry as the lowest form of service

provider because of what we do. No-

body likes to admit that they go to the

bathroom. When you are dealing with

this type of commodity, it is difficult to

maintain a high self-image,” he said.

“People look down on our industry

and consider it less than professional.

That being said, it’s our fault because

we don’t educate the public about

how valuable our profession is, and

many times we have not taken the time

to get the proper training. I found that

when you educate the end users, they

are generally more than glad to spend

the extra money for the proper instal-

lation to protect the environment.”

Festa said his concern about the in-

dustry not doing enough to promote it-

self is based on fact, as illustrated by

statistics from the American Hous-

ing Survey (AHS), which states

that in 1995 more than
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Editor’s Note: This article first ap-
peared in the Summer 2001 issue of E-

train, a quarterly newsletter published by
the National Environmental Training Center

for Small Communities.

At least a quarter of U.S. homes are

not hooked up to central sewer systems.

Most of these homes are located in

small communities and rural areas

and depend upon septic systems or

other onsite systems for wastewater

treatment. When onsite wastewater

systems malfunction, raw wastewater

can pond in backyards and seep into ground and

surface waters, potentially exposing family, neigh-

bors, and pets to dangerous pathogens, threaten-

ing public health and the environment.

Although onsite systems often are the most

economical and environmentally sound waste-

water treatment options for small communities,

like all treatment systems, they must be properly

designed, constructed, installed, and maintained

to function properly. The success of onsite waste-

water systems begins with well-trained and edu-

cated professionals. 

With prompting from local wastewater profes-

sionals, three states—Florida, Tennessee, and

West Virginia—have established or are working to

establish new onsite wastewater training centers.

All of these centers will offer courses and demon-

stration sites featuring different onsite wastewater

technologies for hands-on training.

Florida Onsite Wastewater Training Center—
Polk City

In response to Florida’s increasing demand for
onsite wastewater technologies and skilled pro-
fessionals to install, maintain, and repair them,
the Florida Onsite Wastewater Association
(FOWA) and the Florida Department of Health’s
Bureau of Onsite Sewage Programs teamed up

to establish a new training center. The Florida On-
site Wastewater Training Center officially opened
in April 2000 and is located midway between
Tampa and Orlando in Polk City, conveniently
only one mile from Interstate 4. 

According to Kevin Sherman, FOWA’s execu-
tive director, the association’s members were in-
strumental in planning the center and bringing the
project to fruition. 

“The center is partially funded through a $5
repair permit fee, which is collected from onsite
wastewater permits in the state,” said Sherman.
“The state allowed the FOWA to take a lead role
in developing the center and designing the hands-
on instruction. This type of hands-on learning is
perfect for onsite industry professionals—most of
whom agree that even a bad day in the field is
better than a good day in the office.”

In Florida, onsite system contractors have sev-
eral options for obtaining continuing education
credits needed to renew their licenses, and the
training center has become a popular choice be-
cause of the field instruction. The center operates,
in part, on fees generated from workshops and
seminars offered to registered septic tank contrac-
tors, master septic tank contractors, and the pub-
lic. In addition, all the certified environmental
health professionals Florida’s health departments
employ are required to receive orientation train-
ing at the center, and advanced training and cer-
tification courses are provided four times per year.

Sonia Cruz of the Florida Department of
Health says that, during the first contract year, 186
state employees participated in all the courses of-
fered at the center’s Accelerated Certification
Training Program, and 196 participated in ad-
vanced training and certification courses. 

“One important aspect of the center for com-
munities is that it promotes technologies that have
lower construction costs and consume less ener-
gy,” said Cruz.

The center leases its 18-acre site from the state
for $1 per year. An additional 2.5 acres of adjacent

Three States 
Build New 
Onsite 
Wastewater 
Training Centers 
Cathleen Falvey

NSFC WRITER/EDITOR
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the center will provide traditional classes as well

as hands-on instruction. The faculty also will trav-

el to different areas in the state and the region to

provide training.

Residences on the site that house the agricul-

tural experiment station employees who take care

of the crops and do the harvesting will generate

the wastewater for the demonstration systems.

Mote is working with TOWA members to en-

courage manufacturers to donate their systems,

equipment, sweat, and expertise to the project.

Mote has applied to the U.S. Environmental

Protection Agency for a $500,000-319 Clean

Water Grant. He also is working with Kent Taylor

and Greg Upham of the Tennessee Department

of Environment and Conservation’s Division of

Groundwater Protection and James Watson of

the Tennessee Valley Authority. Both of these or-

ganizations have pledged funds to match the 319

Grant funds when approved.

For more information about Tennessee’s On-

site Training Center, contact Mote at (865) 974-

7105 or e-mail cmote@utk.edu or TOWA’s sec-

retary, Brian Corwin, at (615) 790-5751. 

West Virginia Onsite Wastewater Training 
Center—Morgantown

Regular Small Flows Quarterly readers are no

doubt aware that Morgantown, West Virginia, is

home to the National Small Flows Clearinghouse

and its partner organizations, the National Envi-

ronmental Train-

ing Center for

Small Communi-

ties, the National

Drinking Water

Clear inghouse,

and the National

Onsite Demon-

stration Program

(NODP). They

may also know

that the NODP

has installed sev-

eral demonstra-

tion onsite waste-

water systems at nearby Chestnut Ridge State

Park. But what they may not realize is that dur-

ing the past two years, the NODP has been work-

ing hard to establish a comprehensive onsite

wastewater training center in West Virginia to

serve the state and the region.

According to NODP Phase III Program Coor-

dinator Mike Aiton, the planning for the training

center began two years ago, and the center start-

ed preliminary site development last summer.

“The first curriculum we developed was to

train West Virginia Class II designers and in-

stallers, utilizing both classroom and hands-on ex-

ercises,” said Aiton. (Class II systems in West Vir-

ginia refer to alternative onsite wastewater sys-

tem designs.) “The first offering took place four

days in December 2000. A second offering was

land was purchased to serve as the site of an ad-
ministrative center, called the parsonage, which
houses FOWA headquarters and other center ac-
tivities. Sherman lives full-time at the parsonage and
provides around-the-clock services and security.

“All the systems at the site were donated by
manufacturers,” said Sherman. “We called every
manufacturer we knew so we didn’t have to pay
for any systems.” In addition, local contractors and
wastewater professionals played a key role by do-
nating time and assisting in constructing the site

Sherman said that the systems are charged
with plain drinking water, rather than wastewater,
for instructional purposes. He is especially proud
of the center’s curriculum.

“We developed well-defined training scripts for
each of the systems,” said Sherman. “This ensures
that everyone who comes to the center receives
consistent information and that all the major points
about the systems are covered regardless of who
teaches the course.”

For more information about the Florida Onsite
Wastewater Training Center, e-mail Sonia_
Cruz@doh.state.fl.us or call her at (407) 317-
7325. Sherman can be contacted by e-mail at
osmc2001@yahoo.com, or by phone at (863)
956-5540. 

Onsite Wastewater System Training Center—
Tennessee Agricultural Experiment Station,
Spring Hill

Tennessee’s new onsite wastewater training
center is currently only in the planning stages and
has not been officially named. But according to
Bob Pickney of the Tennessee Onsite Wastewater
Association (TOWA), a state chapter of the Na-
tional Onsite Recycling Association (NOWRA), his
organization is committed to making certain the
center soon becomes a reality.

“Our members have supported the idea for a
training center from the start,” said Pickney. “In
Tennessee, we don’t have any requirements for
training installers and other onsite system profes-
sionals. We want to raise the level of training in
onsite wastewater professionals in the state.”

The group is working closely with C. Roland
Mote, Assistant Dean of the University of Ten-
nessee’s Agricultural Experiment Station, who has
been involved with onsite and decentralized
wastewater systems since 1974. Mote is spear-
heading the planning and funding of the center,
which he says is much needed.

“Our center will be much more than just a fa-
cility,” said Mote. “It will be a comprehensive ed-
ucation and research program of the University
of Tennessee (UT). We will be constructing train-
ing facilities and experimental systems as needed
both to educate and learn more about different
onsite technologies.”

A primary training facility of the center will be

located at the Middle Tennessee Agricultural Ex-

periment Station in Spring Hill. Land and other re-

sources of UT’s 11 branch experiment stations dis-

tributed across the state are available to support

the center.  There will be a permanent faculty, and CONTINUED ON PAGE 49

Bill Rawlins gives
instruction on sus-
pended growth aero-
bic systems to stu-
dents at the Florida
Onsite Wastewater
Training Center.
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Caigan M. McKenzie

NSFC STAFF WRITER

Eighty-five percent of the homes in

Sussex County, New Jersey, relied on

onsite systems for wastewater disposal.

Many of these systems were old, poor-

ly designed, and installed in soil unsuit-

able for onsite systems. Converting

summer residences to year-round use

compounded the problem by overload-

ing systems.

Failing onsite systems in this north-

west corner of New Jersey posed a vari-

ety of potential problems for residents.

Pollution of wells, streams, and lakes

could cause health problems. Contami-

nation of water sources would cause

property values to drop and require resi-

dents to pay high costs to replace sys-

tems that might have been saved had

failures been detected in time.

To resolve these potential problems,

the New Jersey Department of Environ-

mental Protection (NJDEP) awarded Sus-

sex County a $450,000 grant in 1986 to

fund a pilot demonstration program to

learn about septic system management.

Selecting Pilot Areas
In 1988, the Sussex County Planning

Department invited all municipalities to

apply for participation in the pilot pro-

gram. Communities would be chosen

based on their understanding of the is-

sues; level of support for the program

from local government and the commu-

nity; and contribution of administrative,

technical, and legal resources.

The Sussex County Planning Depart-

ment chose four sites that represented

typical situations in which septic manage-

ment would be helpful: 

• lake communities and communities

with groundwater concerns (Sparta

Township/Byram Township/Cran-

berry Lake), 

• a community with a local health

department (Hoptacong), 

• a community with an active home-

owner’s association (Frankfort

Township/Culver Lake), and 

• areas in which housing develop-

ment varies from dense (Sparta

Township/Cranberry Lake) to wide-

ly scattered (Byram Township/Cran-

berry Lake).

Agreement Between Pilot Areas and
the County

Pilot areas agreed to set up a steer-

ing committee, provide septic system

information to residents, pass neces-

sary ordinances to support the pro-

gram, and assist the county’s project

team with

public educa-

tion efforts. In

return, the

c o u n t y

agreed to de-

velop and

implement

a septic sys-

tem man-

agemen t

p ro g ra m

for one

year, formulate ordinances, and provide

a qualified consultant for guidance.

The NJDEP grant  would pay for

technical assistance, engineering help,

and the services of onsite inspectors in

the pilot areas.

Culver Lake (Frankfort Township)
Pilot

Years before the pilot program

began, Culver Lake residents conduct-

ed a water pollution study that con-

firmed their fears about the lake’s de-

teriorating quality.

The area had originally been devel-

oped as a summer resort, with 800 in-

dividual lots, some very small, sur-

rounding the freshwater lake. Now,

Sussex County, New Jersey—

A CaseA Case
StudyStudy
in Onsite 
Management
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most homes have been converted to

year-round use, overloading the old,

under-designed septic systems located

in poor soils.

Steering Committee Sets Goals
The local board of health appointed

its president and three community rep-

resentatives to the steering committee

because of their extensive knowledge

about Culver Lake’s water quality issues.

The committee focused on devel-

oping a process to detect, correct, and

prevent septic malfunctions in the pilot

area for existing septic systems and to

educate the public about septic system

maintenance and operation. New sep-

tic systems would be regulated through

an amendment to the Realty Improve-

ment Sewage Facilities Act (N.J.A.C.

7:9A, effective January 1, 1990), which

mandates statewide management of

new septic systems.

Septic System Management Program
Presented to Homeowners

Homeowners supported the idea of

a septic system management program

but opposed being charged an annual

fee to administer the program. They

also rallied against licensing existing

septic systems, fearing that the town-

ship would require them to replace all

existing systems.

Ordinance Backs Management 
Program

The steering committee and its at-

torney asked the board of health to

pass an ordinance to enforce the sep-

tic system management program. The

adopted ordinance (July 16, 1990) re-

quired residents to submit a plot sketch

of their system to the board of health

within 90 days of enacting the ordi-

nance; to pump, inspect, and repair

systems on a property prior to sale;

and to follow the N.J.A.C. 7:9A regula-

tions for new septic system designs,

construction, operation, and mainte-

nance. In addition, the ordinance cre-

ated the Septic Waste Management

Program (SWMP) committee to distrib-

ute educational materials, maintain a

computerized database, and oversee

septic systems inspections. The SWMP

committee included members of the

original steering committee and two

part-time employees.

Community Education
Over the course of a year, public ed-

ucation covered a wide range of septic
system information. A variety of meth-

ods were used to educate the public, in-
cluding seminars, manuals, brochures,
reports, and reference cards. Education
also helped dispel misconceptions some
residents harbored about the program’s
goals and objectives.

Results
The program continued beyond its

planned ending date, using funds left

over from other pilot projects. By the

end of the three-year pilot, Culver Lake

had 42 inspections at point of sale and

nine voluntary inspections. The failure

rate in 1991 was 37 percent, and it

reached 41 percent in 1992 and 1993.

No project funds were available for re-

mediation, which homeowners had to

pay for themselves. However, the

township was able to help some resi-

dents with this cost by applying jointly

with them for low-income grants from

the state’s small communities grant

program.

In its report, the consulting group

recommended the following steps:

• Continue the SWMP project in

order to see a positive effect on

water quality.

• Upgrade a significant number of

septic systems.

• Continue both the volunteer and

realty transfer inspection programs.

• Regularly pump out systems to

prevent additional system failures.

• Continue educational efforts to

keep residents aware of septic

system operation and mainte-

nance.

In looking back over the pilot pro-

gram, steering committee member

Peter Trachtenberg pointed out that the

steering committee focused entirely on

establishing the validity of the program

and not on implementing it once the

evidence was clear.

“We should have started to prepare for

implementation when we began Phase II

and not relied on the results to speak for

themselves,” said Trachtenberg.

Phase II extended from January 1,

1993 to December 1993. It added real-

ty inspections and continued the home-

owner education work done in Phase I.

Hopatcong Pilot
In the late 1960s, Hopatcong expe-

rienced a building boom because a

new interstate connected Hopatcong

to the major urban centers to the east.

The increased population caused sum-

mer homes to be used year round and

small lots to be used for constructing

new homes. The small lots, poor soils,

and undersized systems caused many

septic systems to fail, accounting for

more than 40 percent of the incoming

pollution to Lake Hopatcong.

In 1980, the Lake Hopatcong Re-

gional Planning Board conducted a lake

diagnostic and management study. The

study found that a septic system man-

agement district was needed to protect

the lake and groundwater.

Steering Committee Looks at 
Options

Hopatcong appointed a 30-mem-

ber steering committee. Committee

members included the health depart-

ment administrator, the mayor (who

was both an environmental attorney

and former member of the local board

of health), borough council members,

and a member of the environmental

commission.

Program Obstacles
Problems began when the borough

and county computer systems were un-

able to handle data because the com-

puter systems were incompatible. The

board of health refused to spend money

on a different computer, fearing funds

to support it would be exhausted once

the pilot program concluded.

The board of health and the steer-

ing committee disagreed about specif-

ic points to be included in the ordi-

nance that would enforce the manage-

ment program. The committee wanted

the ordinance to require homeowners

and homebuilders to become licensed

system operators, to pump out systems

before renewing their licenses, and to

submit an inspection report to the

board of health.

The board of health branded the or-

dinance the committee drafted as bur-

densome. Citing a lack of manpower

to enforce the ordinance, the board of

health rewrote the ordinance. The com-

mittee didn’t feel the board made the

ordinance tough enough to support the

management program. Neither side

would budge, causing the SWMP to

come to a halt.

Management Program Doesn’t
Get Off the Ground

Onsite system management did not

occur under the pilot program. Rea-

sons for its failure included a lack of

commitment on the part of some mem-

bers of the steering committee, difficul-

ty in continuing project financing at the

local level, and discouraging legislative

battles at the state level.
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Hopatcong expects sewers to be
the answer to their problem and has
received an offer of $8.6 million from
federal sources and $5 million from the
state to be applied to the match re-
quired by the locality. The project is
likely to be built by 2003.

Byram and Sparta Townships 
(Cranberry Lake) Pilot

Cranberry Lake relies solely on on-
site, subsurface disposal systems for
wastewater treatment. Failing systems,
small lot sizes, conversion of summer
homes to year-round residences, soil
limitations, and lack of management
are some of the reasons for Cranberry
Lake’s wastewater problems.

The steering committee for Byram
Township was composed of the town
manager, the board of health presi-
dent, and representatives from the
Cranberry Lake Association and Byram
Environmental Commission.

Key points the committee pushed
were residents’ need for financial assis-
tance to repair or replace systems,
guidance in choosing appropriate and
cost-effective technologies for the area,
and educating the public about septic
system operation and maintenance.

As in the other pilot sites, rumors
spread that the county was going to
demand that all septic systems be re-
placed. To counter this fear, the com-
mittee held several public meetings to
explain the program’s objectives, to an-
swer questions about inspections and
costs, and to allay fears of replacing all
existing systems.

The ordinance that was passed Au-
gust 28, 1990, to support the manage-
ment program stated that 

• all homeowners within the pilot
area must obtain a three-year sep-
tic system operator’s permit from
the board of health,

• educational materials would be
given to homeowners when a per-
mit was issued,

• renewing the initial operator’s per-
mit would require the homeowner
to submit a plot plan showing the
location of the septic system and
well on the property and to provide
proof that the septic system had
been pumped out, and 

• homeowners must submit proof for
subsequent permit renewals that
the septic system had either been
pumped out or inspected by a li-
censed professional.

Public education about septic sys-
tem operation and maintenance was ac-
complished through a variety of semi-
nars, manuals, brochures, reports, and
reference cards.

“It took people time to come to the
realization that it was in their own self-
interest to do this. After we provided a
great deal of information and patience,
they came to see the management pro-
gram was not so much out to penalize
the bad guys as it was to protect the
good ones,” said Ronald F. Gatti, Byram
Township manager. “In the beginning,
people asked, ‘Why me?’ Now that
they see they are getting better service
from the township, others in surround-
ing areas are asking, ‘Why not me?’“

Of all the pilot communities, Cran-
berry Lake was the only one to suc-
cessfully operate a septic system waste-
water management district.

Lake Mohawk
Lake Mohawk is a private Sussex

County lake community of 8,000 peo-
ple in 2,600 homes. Since only property
owners have access to the lake, enforce-
ment is much easier than it is in commu-
nities that are open to the public.

Lake Mohawk wasn’t a part of the
pilot programs. But the residents could
see for themselves that something
needed to be done to protect the 770-
acre lake from turning green in the sum-
mer because of alga growth. In the
1980s, Frances Smith, manager of the
Lake Mohawk Country Club, spear-
headed a movement to establish a
management program.

“It took nearly 10 years of educating
our people before we felt they were
ready for an ordinance,” said Smith. She
took a gentle approach in moving peo-
ple toward behavioral changes, such as
using dishwashing and laundry deter-
gent that didn’t contain phosphorus and
being careful not to spill fuel into the
lake when filling fuel tanks on boats.

Lake Mohawk Country Club, the
governing body of the community,
used a variety of methods to educate
its residents. They copied relevant in-
formation from publications, put to-
gether their own materials, published
discussions members of the country
club had with township officials, health
departments and private pumpers, and
brought in speakers.

Lake Mohawk developed a data sys-
tem to list and track septic systems. Dur-
ing this time, Smith worked to educate
the public and met with local govern-
ments to review their ordinances. Devel-
oping an ordinance took months of hard
work but was overwhelmingly accepted
by the residents in January 1999.

Key provisions of the ordinance in-
cluded requiring that systems be
pumped every three years and prohibit-
ing fertilizers containing phosphorus.

NSFC Resources

The Spring 1996, Volume 7, Number 2
issue of Pipeline offers strategies for
developing centralized programs for op-
erating, maintaining, or monitoring de-
centralized systems. This issue explains
how management programs help com-
munities protect public health and the
environment by giving communities
more control over wastewater treat-
ment. Included are tools and strategies
that are helpful in setting up and main-
taining a management program, as well
as two examples of established manage-
ment programs. The price of this NSFC
newsletter is 25 cents. Additional ship-
ping charges apply. Request Item
#SFPLN05.

The Fall 1999, Volume 10, Number 4
issue of Pipeline is dedicated to help-
ing small communities locate funding
for important wastewater treatment
projects. This issue outlines the most
commonly used sources of funding from
the EPA and other federal agencies. It
also provides information about less-
known avenues of funding, such as re-
gional programs and nonprofit organi-
zations. It even includes information
about funding sources for homeowners
who want to install or repair onsite
wastewater treatment systems. The
price of this NSFC newsletter is 25
cents. Additional shipping charges
apply. Request Item #SFPLNL19.

Sussex County, New Jersey, Selected
for Inclusion in NODP IV Database

Phase IV of the National Onsite
Demonstration Program (NODP), fund-
ed by the U.S. Environmental Protec-
tion Agency (EPA), and has been track-
ing  Sussex County’s efforts.

Their management techniques have
been entered into NODP IV’s database
as management models from which
other communities can draw to create
their own wastewater management sys-
tems.

NODP IV’s mission is to promote,
develop, and demonstrate manage-
ment strategies for onsite wastewater
treatment in small communities in the
U.S. The focus is on integrating tech-
nology and management to assist com-
munities in funding, installing, monitor-
ing, and effectively managing onsite
wastewater systems as cost-effective vi-
able alternatives to full centralized
sewage systems.

For more information about the Sus-
sex County project from the NODP IV
database, call Project Coordinator Gra-
ham Knowles at (800) 624-8301 or
(304) 293-4191.
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Wood County, Wisconsin, is using a unique

data and reporting system to track liquid waste

from the collection point to the disposal location.

The Carmody Waste Recording Service is an Inter-

net-based system that documents the maintenance

history of each registered wastewater system.

Located in the central portion of the state,

Wood County is a mostly rural county, ranging

over 812 square miles, with an estimated popula-

tion of 74,000. A majority of the onsite waste-

water treatment systems in this part of Wisconsin

are either adjacent to floodplains, wetlands, or the

shorelines of one of many streams. Regular sys-

tem maintenance is vital to ensuring the purity of

the ground and surface water.

Illegal disposal is common practice
Liquid holding tanks are the predominant han-

dling systems for wastewater. These tanks are de-

signed to be emptied by professional waste

haulers and the waste disposed of properly. How-

ever, to evade this service cost, property owners

often dispose of the waste onto the surface of the

ground.

“Even though the cost of waste removal is not

exceptionally expensive ($70 to pump and $150

to treat), homeowners often choose to save their

money by illegal disposal, often conducted at

night or on weekends,” explained Duane Greuel,

environmental specialist with the Wood County

Department of Planning and Zoning.

Marilyn Noah

NSFC STAFF WRITER

Solves Maintenance 
Reporting Problems

Internet-Based 
Recording Service
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Illegal wastewater disposal has been identified

as a major cause of the unusual number of viral

diarrhea cases in the county, especially among

children. When health professionals at the Marsh-

field Clinic in Marshfield, Wisconsin, could reli-

ably predict a major jump in cases of intestinal in-

fections after periods of heavy rain, they decided

to investigate. Their research has produced data

indicating that for each holding tank added to a

40-acre parcel, there is a 22 percent increase in

viral diarrhea cases in children as they are exposed

to the untreated wastewater.

New reporting system tracks liquid waste
In response to this health threat, and in an at-

tempt to have accurate, timely records of waste

management practices to protect water resources,

the Wood County Board of Supervisors approved

an ordinance amendment on February 15, 2000,

allowing the Planning and Zoning Department to

regulate all holding tanks in the county under a uni-

fied reporting system. Prior to this action, holding

tanks had been administered nine different ways.

“Prior to our system, the various records of

maintenance, pumping, installation, etc., were all

kept by different agencies, between the Depart-

ment of Natural Resources, county health officials,

and the Department of Commerce,”

said Scott Carmody, president of Car-

mody Data Systems, Inc. “Problems

arose because there was no cross-ref-

erencing of this data. When wells be-

came polluted from illegal discharge or

overflowing tanks, county regulatory

officials were caught in the middle

without the proper records to track the

problems.” 

The Carmody Waste Recording Ser-

vice is a uniquely designed data and re-

porting system that records the pickup

and disposal of waste, detects overdue

maintenance, and maintains required

documentation for the state Depart-

ment of Natural Resources (DNR), the

Department of Commerce, and the

counties. 

Carmody’s system reduces paper

handling. Liquid waste carriers were re-

quired to fill out three of four cards of

information that then had to be sent to the vari-

ous agencies involved. Now, under the new sys-

tem, when carriers return to their office, they just

log on, enter the secure area, and fill in the perti-

nent information. 

“They just fill in the blanks and hit ‘Process,’”

Carmody said. “Carriers can also register new

clients, and licensed installers can enter all serv-

ice events so there is a running maintenance

record of the system.”

County regulatory officials, as well as state

DNR representatives, can log on and see the en-

tire database with its daily entries. This ability for

all the agencies to have access to all the data has

been very helpful. 

In the past, when improper dumping or failing

systems were found to be affecting nearby water

sources, the records were kept by so many agen-

cies in different locations, that by the time the

source could be tracked down, it was often too

late to prosecute. The timeliness of this system

and the centralization of records helps regulatory

officials and DNR agents do their job. 

“Since October of 2000, two thousand homes

using holding tanks have been brought into this

system, and all new holding tanks are registered

as they are permitted,” Greuel said. “Sixty-three

thousand gallons per day are recorded daily. We

expect this to rise to 100,000 by the end of the

year. We are working in partnership with 100

percent of the major liquid waste carriers operat-

ing in the county to create a check-and-balance

system for waste discharge and treatment.”

Initially, the seven-year contract with Carmody

included placing automatic sensors in every hold-

ing tank. And even though the major proponents

of the system held special informational meetings

countywide, and the hearing process went

smoothly, the suggestion of these sensors really

stirred up the opposition. 
“Because these sensors would have automati-

cally sent tank levels to our office, the homeown-

ers who are inclined to dump their own tanks il-
legally would have been caught. Residents
thought it just went too far, so the department
backed down from incorporating the hardware
portion of the system at this time,” said Greuel. 

When the program was first introduced, the

liquid waste industry was also reluctant to take

part, concerned that this close monitoring system

would catch them doing something wrong; but

their fears have proved unwarranted. Overall, the

waste haulers have been pleased by the reduction

of paperwork and by the easy design of the data-

entry site. 

Wood County Environment Specialist Duane Greuel (right) explains the Carmody
system to Wood County Code Administrator Marv Krzykowski (left) and Wood 
County Planning and Zoning Director Gary Popelka (center). 
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being used to fund the program. Regulators and

service providers are not charged to use or access

the program, and Carmody expects the cost of

service to drop as the business grows.

While it is still in the early stages, everyone

seems quite pleased with how the online system

is operating. Carmody explained that they are de-

veloping software that will create reports from the

pumpers accounting program. This will allow the

pumper to complete their pumping reports and

accounting at the same time. Presently the only

county in the state using such a coordinated sys-

tem, everyone is watching for their success. 

Overall, Carmody has been happy with how

well the system was accepted and how well it has

worked. The system has only been online since Oc-

tober 2000, but he is confident that as regulators

and health department administrators become fa-

miliar with the setup, they will appreciate the ad-

vantages of being able to access real-time data.

Greuel noted that sharing this maintenance in-

formation between all the involved entities should

reduce illegal disposal and failing or poorly main-

tained systems. “Cleaner groundwater means a

healthier population, and this state-of-the-art sys-

tem helps to ensure that,” he said.  

For more information, contact Duane Greuel,

environmental specialist, Wood County Depart-

ment of Planning and Zoning at (715) 421-8471

or e-mail dgreuel@co.wood.wi.us. You can also

call Scott Carmody, president, Carmody Data

Systms Inc., at (608) 846-0267 or e-mail scottcar-

mody@carmodydata.com.

Accurate record keeping helps homeowners
As pumping records are kept this accurate and

current, it makes it an easy job to send out re-

minders for homeowners when it’s time to have

their system pumped. “We can be proactive in

helping our residents rather than having to re-

spond to an unpleasant emergency,” Greul said.

“In addition, we are encouraging the installation

of pretreatment systems instead of holding tanks.

These pretreatment setups require routine mainte-

nance. This recording system helps us generate

the maintenance reminders to keep the systems

working safely and properly.” He added that aero-

bic treatment units and sand filter systems are

gradually reducing the number of holding tank

permits as onsite waste installers become familiar

with their use.

In addition, wastewater system maintenance

records for the past 40 years or so have been en-

tered into the system. “This review of old records

has helped us verify the accuracy of ownership

and the accuracy of property locations.” Gruel

said. “Pumpers are often unclear about where the

county lines fall, and some residents have been in-

correctly identified as residents of Wood County.”

And now, to the bottom line. The cost to the

county for the program was $36,000, because

the county board of supervisors chose to pay for

the initial data entry fee instead of passing the

cost on to the holding tank owner. All new hold-

ing tank owners are required to pay an additional

$20 entry fee. A $36 annual fee, or $3 monthly

fee billed to each participating homeowner, is

Sponsored by U.S. Geological Sur-
vey, U.S. Environmental Protection
Agency, National Ground Water Asso-
ciation, and Jefferson County, Colorado

Conference Goal and Motivation
The goal of Fractured-Rock Aquifers

2002 is to foster communication be-
tween policy makers, land-use planners,
and groundwater scientists to promote
the sustainable use of vulnerable natu-
ral resources. This conference is an op-
portunity for researchers and planners
to discuss meaningful issues related to
groundwater in fractured-rock settings.

Abstracts are solicited for the fol-
lowing conference topics:

Water management policy in 
fractured-rock settings
• Land-use planning
• Water use and sustainability
• Completion of Source Water As-

sessment Programs and transition
to source water protection

• Water quality issues—naturally oc-
curring and anthropogenic con-
taminant issues

• Individual sewage disposal sys-
tems (ISDS)
• Performance and suitability in

fractured-rock settings
• Innovative technologies, de-

signs, and remediation
Characterization of fractured-rock
aquifers from borehole to water-
shed scales
• Geophysical and remote sensing

techniques
• Field-based geologic framework

and visualization
• Hydrologic data collection, moni-

toring, and simulation
• Recharge rates
• Geochemical characterization

and ground-water dating
• Computer simulation of water-

shed and aquifer dynamics

Case studies

Electronic Abstract Submission and
Guidelines

Abstracts and manuscripts must be
submitted in electronic format (disk or
e-mail as an attached file). Word 7.0
documents are preferred. Please sub-
mit abstracts by e-mail as an attached
file to dguth@ngwa.org. If sending the
abstract on a disk via regular mail, a
hard copy should also be mailed with
the submittal form. Please indicate the
topic and subcategory (by letter desig-
nation) for which the abstract is being
submitted and include full mailing ad-
dresses, phone, fax, and e-mail address-
es of contributing authors. Additional
instructions will be provided upon no-
tification of acceptance.

USGS contact: Suzanne Paschke, Hy-
drologist, USGS, P.O. Box 25046, MS
415, Denver Federal Center, Lakewood,
CO 80225. Phone: (303) 236-4882 x258,
Fax: (303) 236-4912, fracrock@usgs.gov
For questions and sponsorship informa-
tion, call Bob Masters at NGWA (800)
551-7379, rmaste@ngwa.org.

Call for Papers: Fractured-Rock Aquifers 2002
March 13–15, 2002—Adams Mark Hotel–Denver, Colorado
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While the future requirements will

still contain some original accounting

information, GASB 34 mandates a

more comprehensive approach to fi-

nancial statement preparation. GASB

34’s main goal is to make financial

statements reflect the financial health

of government offices. An informed

user should be able to review this new

statement format and determine the

overall condition of a government or a

public water system, especially con-

cerning its progress toward infrastruc-

ture repair or replacement. 

How will GASB 34 be implemented?
Under the current reporting

method, revenue and expenditures are
recorded in the fiscal year in which they
are received or paid (cash-basis ac-
counting). Under the GASB 34 method,
governments must account for rev-
enues and expenditures for the period
in which they are earned or incurred
(accrual-basis accounting). In addition,
all current and long-term assets and lia-
bilities, such as infrastructure and gen-
eral obligation debts, need to be re-
ported within the balance sheet.  

GASB defines infrastructure assets

as long-lived capital assets associated

with governmental activities that are

permanent in nature and have a longer

useful life than most capital assets.

Water systems are one example of in-

frastructure assets. Buildings are not in-

cluded unless they are an ancillary part

of the infrastructure network. 

All public government agencies,

which include public water systems,

will experience a significant change in

accounting over the next several years.

The change is called Governmental Ac-

counting Standards Board Statement

No. 34, Basic Financial Statements and

Management’s Discussion and Analy-

sis for State and Local Governments—

or “GASB 34” as it’s more commonly

known. And this statement may cause

public water system accountants, fi-

nancial advisors, and auditors to

scramble for new technical and ac-

counting information so that they can

understand the differences between

these two terms: 

• “cash-based accounting” (cur-

rently used in government agen-

cies and municipalities) and

•“accrual-based accounting” (com-

monly used in the private sector).

Accounting changes may happen

faster for some public water systems

than others, but it will depend upon

their size. (See the table on page 29

for more information about when sys-

tems must adopt GASB 34 standards.)

Regardless of the size of your water

system, now is the time to prepare:

proper planning and implementation

of the GASB 34 system are the keys to

keeping pace with public water sys-

tems of the future.

What is GASB?
GASB is a private, nonprofit organ-

ization formed in 1984 to develop and

improve accounting and financial stan-

dards for state and local governments. 

The board has seven members and

is supported by a full-time staff. The

board’s members include users, pre-

parers, and auditors of state and local

government financial statements, as

well as an academic advisor. The

board is the government equivalent of

the Financial Accounting Standards

Board (FASB), which sets accounting

standards for the private sector.  

GASB is responsible for setting gen-

erally accepted accounting principles

(GAAP) for both state and local gov-

ernments. These GAAP set the criteria

that the government must follow—or in

this case public water system—when

obtaining “clean opinions” from their

auditors. A clean opinion means you

have good credit and is very important

when a state or local government

wants to issue bonds, procure financ-

ing for long-term construction projects,

and obtain performance bonds.

In June 1999, GASB approved

GASB 34, the latest in a series of stan-

dards that the board has issued. This

proclamation requires that state and

local governments begin to report on

the value of their infrastructure assets—

including roads, bridges, dams, and

water and sewer facilities—and to de-

velop procedures and methods for

asset management systems. 

CONTRIBUTING WRITERS

What on Earth is
GASB 34, and why
should you care?
New Accounting System Will Impact Small Systems

Patrick A. Taylor, P.E. and Linda Jordan,
West Virginia Department of Health and Human Resources

Reprinted from Summer 2001 On Tap
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Local governments and
small water systems can 
explore a number of
sources to learn more 
about GASB 34 
requirements.

Here are three:
GASB offers an Implementation Guide
that further discusses issues, provides
additional illustrations, and presents
nearly 300 questions and answers that
have arisen about GASB 34. Go to the
GASB Web site at accounting.rut-
gers.edu/raw/gasb/, or call (203)
847-0700 to learn more. 

In December 2000, GASB issued an Ex-
posure Draft: Basic Financial State-
ments—and Management’s Discussion
and Analysis—for State and Local Gov-
ernments: Omnibus, an Amendment of
GASB Statements No. 21 and No. 34.
This amendment clarifies provisions
that are not clear enough to be consis-
tently applied. The GASB intends to re-
lease it soon as GASB Statement No. 37.  

The American Institute of Certified
Public Accountants (AICPA), offers
guidance via Understanding and Im-
plementing GASB's New Financial Re-
porting Model. This publication may
be ordered online at the AICPA Web
site at www.aicpa.org/index.htm or
by calling AICPA toll-free at (888)
777-7077.

Other authoritative guidance may be
found with the Government Finance
Officer’s Association (GFOA). The
GFOA, a professional association of
state, provincial, and local finance of-
ficers in the U.S. and Canada, recent-
ly issued an updated book, Govern-
mental Accounting, Auditing, and Fi-
nancial Reporting. This book is com-
monly referred to as The Blue Book or
GAAFR.  It has been revised to include
instruction about the new reporting
model.  In addition, the GFOA offers
technical bulletins and services, and
other information on their Web site at
www.gfoa.org.

CONTINUED ON PAGE 49

Phase Government Revenue Implementation Dates
Phase 1  $100 million or greater Beginning after June 15, 2001
Phase 2  Between $10 million and $100 million Beginning after June 15, 2002
Phase 3   Less than $10 million Beginning after June 15, 2003

Phase Revenue Implementation Dates
Phase 1 $100 million or greater Beginning after June 15, 2005
Phase 2 Between $10 million and $100 million Beginning after June 15, 2006
Phase 3 Less than $10 million N/A

Agencies with less than $10 million in annual revenues are not required to report in-
frastructure values retroactively. While not required, the state and local governments
are encouraged to conform.

GASB 34 is designed to help inform

the general public as to how well the

government maintains infrastructure as-

sets using preventive maintenance vers-

es replacement. GASB 34’s reporting re-

quirements are designed to provide

more information about the govern-

ment’s ability to repay its debts and care

for the infrastructure asset once built.

The effective GASB 34 compliance

date depends upon the size of the gov-

ernment, measured by the govern-

ment’s total annual revenues in the first

fiscal year ending after June 15, 1999.

Larger systems need to begin using

GASB 34 this year, while medium-sized

and smaller systems will start in subse-

quent years.

In the first year that agencies are re-

quired to report the value of infrastruc-

ture assets, they only need to report

the value of newly acquired or recent-

ly built infrastructure assets. This is

called GASB 34’s prospective report-

ing requirement.

Once the appropriate initial phase

is determined, governments must

retroactively capitalize and report all

general infrastructure assets acquired,

renovated, or improved since 1980.

(See the table on this page for imple-

mentation dates.)

The 1996 Amendments to the Safe

Drinking Water Act require capacity

development programs to be in place

for all states. Capacity development

means that a state helps its drinking

water systems improve their finances,

management, infrastructure, and oper-

ations so they can provide safe drink-

ing water consistently, reliably, and

cost-effectively. (See the Fall 1998 issue

of Water Sense, for more information

about capacity development.) State

agencies implementing capacity devel-

opment programs should be able to

help with GASB 34 requirements, and

also help determine the cost and de-

preciation of systems. State agencies

responsible for capacity development

programs will need to become suffi-

ciently knowledgeable about GASB 34

in order to help provide assistance.

Why is it important for a municipal
or public water system to comply?

Under the U.S. Environmental Pro-

tection Agency’s drinking water state re-

volving fund (DWSRF), where funds are

allotted to the states in order to provide

drinking water loans, one eligibility cri-

teria is that each water project undergo

financial analysis to ensure the ability

to repay the loans. The financial analy-

sis will give a more complete picture of

the overall financial stability of the state

and local governments once the GASB

34 conversion is completed. This analy-

sis will give auditors the necessary in-

formation to decide whether current-

year revenues were sufficient to cover

the costs of current-year services. This

information also will allow the analyst

to determine whether the rates current-

ly charged are adequate to meet the fu-

ture needs for loan repayments.

Implementation Requirements for GASB 34

Retroactive Implementation Requirements for GASB 34
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n the U.S., approximately 25

million private residences

rely on onsite wastewater

treatment systems (OWTS),

such as septic tanks with leachfields

(Bureau of the Census, 1993,165,

Table 12). When properly designed,

sited, constructed, and maintained,

such systems can provide an excel-

lent, low-cost means of treating waste

with little risk to human health or en-

vironmental quality. However, inade-

quate system care can result in system

failure, with consequent environmen-

tal and public health risks.

Virtually all jurisdictions in the U.S.

have regulations or programs to assure

proper OWTS siting, design, and con-

struction—but maintenance, the final

step in OWTS management, is much

more troublesome to control and is

the most frequent source of system

decay and failure. 

John Herring, Ph.D.
CONTRIBUTING WRITER

Editor’s Note: This article was first published in the winter 1996 issue of the

Small Flows Journal, the National Small Flows Clearinghouse’s (NSFC) peer-re-

viewed publication which preceded the Small Flows Quarterly. The article and

its subject, using insurance as a tool for onsite wastewater system management,

has sparked renewed interest among many in the field. The NSFC would like to

note that this article presents only one of many possible private-market ap-

proaches to managing onsite systems. Communities interested in learning about

more options should contact National Onsite Demonstration Program Phase IV

Coordinator Graham Knowles at (304) 293-4191 or (800) 624-8301.

In response to problems with fail-

ing systems, some communities regu-

late and control OWTS maintenance

through management districts and

other community programs. While

these programs can be very effective,

their successful implementation often

depends on widespread community

support.

In this article, some of the advan-

tages and limitations of current OWTS

management programs in the U.S. and

Canada are discussed, and an idea for

an alternative, insurance-based strate-

gy for managing OWTS maintenance

is offered. The proposed strategy al-

lows for individual participation by

homeowners living in communities

where management districts are im-

practical or unpopular.

ABSTRACT: Malfunctioning or failing
onsite wastewater treatment systems
(OWTS) are a significant source of
pollutants, adversely affecting hun-
dreds of waterbodies nationwide. Cur-
rently, system design, siting, and con-
struction are fairly well-managed, with
maintenance of existing systems the
remaining weak link. In this article,
some limitations of traditional regula-
tory approaches to OWTS manage-
ment are discussed, and an alternative
approach using private-market cata-
strophic OWTS insurance is proposed
and developed. Possible advantages
of an OWTS insurance approach in-
clude improved water quality, risk re-
duction for homeowners and lending
institutions, increased incentives for
additional research regarding OWTS
management practices, and reduction
in the need for publicly funded regu-
latory programs.
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cluded failed systems and direct dis-

charge to ditches. In Guysborough a

survey found that only 10 percent of

the systems did not drain to ditches or

surface water. In Woods Harbour

many systems were determined to be

malfunctioning.

Limitations of Current Programs
While the aforementioned exam-

ples of managed OWTS maintenance

have largely been successful, expan-

sion of such direct regulatory pro-

grams to cover all onsite systems is

highly unlikely. One reason is that, in

many areas, the immense cost associ-

ated with such an expansion would re-

quire a significant increase in public

funds. 

New York State, for example, has

approximately 1.5 million residential

OWTS, with Suffolk County account-

ing for more than 20 percent of that

total (Bureau of the Census, 1993,

224–230, Table 66). Straightforward

calculations assuming four inspections

per person per day, or 1000 per year,

mean that New York would need

1,500 new inspectors if annual inspec-

tions were implemented. Even inspec-

tion on a three-year cycle, as is rec-

ommended under the Management

Measures Guidance for the Coastal

Nonpoint Pollution Control Program

(EPA, 1993, 4.114), would require 500

inspectors. Adding salary and benefits

to other program costs, such as office

space, staff support, materials, etc.,

leads to a cost estimate of at least $15

to $20 million per year. Whether gen-

erated through fees for required servic-

es, as part of a community’s general

OWTS MANAGEMENT 
PROGRAMS

Regulating Maintenance
Typically, state or local health de-

partments promulgate standards for

OWTS design and siting criteria.

Sound OWTS construction is usually

achieved through onsite inspection

during the construction phase by

health department personnel, local

building inspectors, watershed inspec-

tors, or some other regulatory authori-

ty. In many instances, backfill over a

system is prohibited until such an in-

spection occurs. 

However, direct regulatory pro-

grams aimed at managing OWTS

maintenance are rare and usually focus

on remediation of a direct threat to

public health or property values, or the

protection of a specific highly-valued

waterbody.

An example of a preventive man-

agement program aimed at protecting

a highly valued waterbody is an inter-

municipal agreement among six towns

and two villages sharing frontage on

Keuka Lake, one of the New York Fin-

ger Lakes. The agreement requires in-

spections for systems within 200 feet

(61 meters) of the shoreline at least

once every five years as a means of

protecting the high quality of this ex-

traordinarily valuable resource (KWIC,

1993). Shoreline properties in this wa-

tershed are economically critical. For

several of the municipalities, shoreline

properties constituting only a few per-

cent of total land area contribute more

than half of all property tax revenues.

Keuka Lake OWTS inspections, per-

formed by municipal officers, include

verification of adequacy of baffles,

checks for holes or cracks, and a de-

termination of whether pumping is

needed. Funding for these inspections

is provided by fees for services and by

municipal support.

Many of the other successful

OWTS management programs dis-

cussed in the literature were devel-

oped precisely because of real or per-

ceived threats to public health or eco-

nomic well-being. For example, the

Stinson Beach Water District in Stin-

son Beach, California, is the result of

direct threats to public health in an

area heavily dependent on water-

based recreation (Richardson, 1989).

Groundwater sampling and testing of

the residences in the Stinson Beach

area indicated 10 percent of the sys-

tems were malfunctioning.

Other examples include the onsite

management program in Fountain

Run, in south central Kentucky, where

there was greater than a 30 percent

failure rate for existing systems, with

many additional systems undersized

by current standards and “expected

to fail in the near future” (Otis,

Robertson, and Kleinschmidt, 1981).

The Westboro, Wisconsin, district

was developed to deal with a situa-

tion in which more than 80 percent

of all systems discharged directly into

a small stream (Otis, Robertson, and

Kleinschmidt, 1981). And in Virginia,

the Arlington County Chesapeake

Bay Preservation Ordinance, which

requires five-year pumping cycles for

onsite systems (EPA, 1993, 4.116),

clearly bases its legitimacy on the

issue of protecting the highly signifi-

cant Chesapeake Bay.

Other examples of OWTS man-

agement programs show the same

general trend. Mooers and Waller

(1994), in their survey of Nova Sco-

tia’s OWTS management districts,

noted only three successful districts

since the 1982 legislation authorizing

their formation. In each case, signifi-

cant problems led to formation of the

districts. In Port Maitland problems in-

Economically critical shoreline
properties on Keuka Lake, New
York, are protected by an intermu-
nicipal onsite wastewater treat-
ment maintenance agreement.

Photo courtesy of the Finger Lakes Association, Inc.
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budget, or through some form of spe-

cial tax, these costs would be borne by

the public.

Assigning responsibility to existing

agencies, such as watershed inspectors

or local health departments, would

simply mean an increase in workload

such that significant staff additions

would be necessary. It also should be

noted that these estimated costs mere-

ly focus on inspections and do not in-

clude the potential costs of remediat-

ing inadequate systems.

In the absence of significant per-

ceived benefits, such a program is un-

likely to gain widespread community

support, especially because its suc-

cesses (early detection of OWTS prob-

lems) imply an additional cost, some-

times substantial, to affected home-

owners. Mooers and Waller (1994)

note that in some communities in

Nova Scotia, the lack of a public per-

ception that OWTS problems even

exist has resulted in the failure to adopt

onsite management programs. There-

fore, while the concept of a district or

other public utility as a mechanism for

onsite system maintenance has obvi-

ous advantages, it is not a panacea. It

appears to be an attractive alternative

only if at least one of the following

conditions can be met:

• there is a serious threat to health

or property values that a district

might reduce at less expense

than central sewers,

• there is a widespread perception

of a threat to public health or the

environment and a perception

that central sewers would be

more expensive, or 

• the area is undergoing significant

nance despite such benefits. The au-

thor has been unable to locate any for-

mal studies showing voluntary high lev-

els of homeowner OWTS mainte-

nance in the absence of the same pre-

existing conditions listed earlier as

being important in management dis-

trict formation. 

In a survey conducted at the begin-

ning of the process leading to the

Keuka Lake intermunicipal agreement,

a systematic random sample of the

records of 839 systems in the water-

shed showed that fewer than 40 per-

cent of systems had been inspected in

the previous 10 years. Nearly 22 per-

cent of systems in the watershed had

not been inspected in more than 20

years (Powell, Herring, and Anderson,

1988). These findings, together with

those of colleagues (Lemley, 1995)

and anecdotal information from

pumpers, regulators, and others work-

ing in the field, lead to the conclusion

that it is not uncommon for home-

owners to ignore OWTS maintenance

until after gross failures occur. 

Because properly designed and

sited systems do not require mainte-

nance often, homeowners are unlikely

to incorporate system maintenance as

routine. Also, when faced with the

choice between the  certainty of

spending a small amount of money

now versus the possibility of having to

spend a large amount in the future,

time preferences for money reinforce

the desire to avoid spending money

when there is no immediate benefit.

The fact that OWTS maintenance

can often be delayed without immedi-

ate repercussions can also lead to neg-

new development, so that district

formation is a part of an overall

development package.

In a few instances, however, it ap-

pears that districts can be developed

and supported by a community in the

absence of a real or perceived imme-

diate threat, given a population that is

exceptionally committed to minimiz-

ing environmental impacts.

ADVANTAGES OF EFFECTIVE
OWTS MAINTENANCE

Despite the costs and limitations of

a public management district or utility

approach, the concept of controlling

OWTS maintenance is attractive from

both individual and societal perspec-

tives. Societally, the pollution avoided

through routine inspection and main-

tenance will improve water quality in

hundreds of waterbodies nationwide.

In New York State alone, it is estimat-

ed that OWTS pollution is the primary

cause for over 180 waterbodies failing

to meet designated use standards.

OWTS failures are a secondary cause

of pollution for an additional several

hundred waterbodies (DEC, 1993).

For the individual system owner,

routine inspections also can provide

significant benefits. Early detection of

many malfunctions, such as loss of in-

tank baffles, allows early and inexpen-

sive maintenance. In addition, inspec-

tion normally includes tank pumping,

itself an important factor extending a

system’s useful life. 

For a variety of reasons, it seems

that most homeowners do not perform

appropriate routine OWTS mainte-

hypothetical example of levels of OWTS insurance coverage

Table1

Policy

Low–Cost

Standard

Deluxe

Coverage provided

Repair and replacement
costs up to $2,500

Repair or replacement of
existing system up to $5,000

Repair and replacement
costs up to $10,000. Up to
$1,000 design permitting
costs for alternative onsite
or special systems.

Deductible

High

Medium

None

Services Included

none

Inspection of system at three-to 
five-year intervals

Annual inspection of system
Annual household plumbing
and water-use audit
Pumping of tanks as needed
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lect. Also, homeowners are sometimes

unaware that OWTS maintenance is

necessary, or even that they rely on on-

site treatment. 

Education programs regarding

OWTS maintenance are sponsored by

many political jurisdictions, education-

al associations, and other groups (see

Mancl and Magette, 1991). While such

programs can address some of the

homeowner maintenance issues dis-

cussed previously and are virtually al-

ways a component of OWTS manage-

ment programs, education programs

are, at best, rarely completely effective

in changing behavior. Education and

outreach efforts are necessary but are

not usually sufficient in preventing neg-

lect, just as the posting of speed limit

signs does not obviate the need for en-

forcement.

Preventing OWTS Failure
For the reasons above, it is not un-

common for homeowners to focus on

OWTS maintenance only after gross

failures occur. When a system fails no-

ticeably (for example, with surface dis-

charge), owner inconvenience from

such factors as odor is usually suffi-

cient to assure relatively prompt reme-

diation. Unfortunately, remediation by

owners is often predicated on a clear

and inconvenient failure, and correc-

tive measures can be significantly

more expensive than preventive ones.

The first problem with preventing

OWTS failure is related to the difficul-

ty of clearly defining “failure.” Reliance

on owner action tends to imply a defi-

nition based on obvious inconven-

ience, such as odor problems, surface

discharge, etc. Even obvious symp-

toms of incipient failure, such as tran-

sient surface ponding directly over

leach lines, may well be missed or ig-

nored by the homeowner. Symptoms

recognized by the homeowner usually

appear well after more subtle symp-

toms of failure. Water quality impacts,

threats to public health, and costly sys-

tem damage can occur well before the

more obvious symptoms of failure.

Implications of the increased

OWTS remediation costs include over-

all increased expenses for the home-

owner (public funds for the remedia-

tion of failing private onsite systems are

small and are likely to remain so) and

the problem that some individuals will

not be able to remediate at all. Regu-

latory officials are thus placed in the

position of enforcing against individu-

als who already perceive themselves as

victims and who cannot afford to re-

mediate. 

Given such undesirable alternative

solutions as property condemnation,

regulatory agencies are faced with sim-

ply attempting to ameliorate problems.

While the creative use of alternative

onsite systems can resolve problems in

many instances, cases still remain in

which the results are unsatisfactory

from both environmental and public

health perspectives.

A Private Market Alternative
One approach that could offer a

workable OWTS maintenance alterna-

tive for individual homeowners would

be the development of a private mar-

ket in catastrophic OWTS failure insur-

ance. Private insurers could offer poli-

cies, perhaps as riders to existing

homeowner policies, that would cover

the cost of OWTS repair or replace-

ment. Clearly, insurers would have an

incentive to develop expertise to as-

sess and reduce risks of system failure

in order to maximize their profits. An

obvious approach to doing so is to es-

tablish minimum maintenance stan-

dards that void the policy when not

met. Systems maintained according to

these minimums would, in fact, have a

reduced likelihood of failure, protect-

ing environmental and public health,

as well as reducing overall costs to

homeowners.

The concept of using insurance pro-

grams to reduce pollution potential

from private homes is already being

considered in New York. In response to

concern over pollution potential in the

New York City watershed system, New

York State has announced that legisla-

tion will be introduced authorizing the

creation of “. . . a voluntary program of

homeowner insurance for underground

home heating oil tanks. Such insurance

would cover the cost of necessary soil

and groundwater remediation and

thereby encourage homeowners to in-

vestigate and report on the conditions

of their underground tanks, and reme-

diate identified problems” (New York

State, 1995, 10). The impetus for this

program is concern over public health—

the New York City water supply system

provides drinking water to more than

nine million people. Similar logic could

be used to extend the program to ad-

dress OWTS maintenance issues.

Insurers of onsite systems might

offer a range of options with policies,

such as varying deductibles. Thus, a

very low-priced policy with a high de-

ductible would not cover routine costs

such as periodic pumping, while a

more expensive policy could (for a hy-

pothetical example of OWTS cover-

age, see table 1). Such policies would

be, from the homeowner’s perspec-

tive, analogous to a utility district, al-

lowing the homeowner to trade a

lower regular payment for protection

from larger unexpected costs. For ex-

ample, the Georgetown Divide Public

Utility in California includes inspec-

tions for onsite systems in a large sub-

division among its services. Home-

owners are charged $12.50 per month

for the management of single-family

systems (Dix, 1992). 

To compare the private market

plan to that of public districts or utili-

ties, first consider a situation in which

all homeowners participate. The sys-

tems would have equal beneficial im-

pacts, in that maintenance would be

uniformly addressed. In each case, the

homeowner would pay a relatively

low fee to avoid the possibility of a

much larger cost should the system

fail. The only difference under the full

participation scenario is that the fee

would be paid to a private insurer in

one case and a public utility in the

other. 

However, if support for OWTS

maintenance is not universal, the two

systems would differ. With the insur-

ance approach, there is a direct corre-

lation between those supporting

OWTS maintenance and participa-

tion. Under the district plan, those

supporting maintenance can, if suffi-

ciently numerous and vocal, force a

maintenance program on those reluc-

tant to participate. The result under

the district plan would be high partici-

pation, assuming adequate enforce-

ment of the regulatory program is in-

cluded. If, however, those supporting

OWTS maintenance are not sufficient-

ly numerous or well-organized, their

desire for a district will be frustrated.

In such a case, the only maintenance

that will occur is that which can be at-

tained through voluntary means, such

as education. 

The above comparison assumes,

for both options, that each OWTS

contributes equally to pollution prob-

lems, or that the relationship between

likelihood of polluting and support for

OWTS management is random. In

most instances, a relatively small por-
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tion of systems constitute the majority

of pollution potential. This serves to in-

crease the difference between the two

approaches. If we assume that those

owners most likely to pollute are also

most likely to oppose required mainte-

nance (because of the repair costs it

would impose), the insurance strategy

would provide some benefits but not

adequately deal with the highest-risk

cases.

On the other hand, the district ap-

proach could be expected to have one

of two results. If a sufficient majority

of homeowners were interested in re-

quired maintenance (i.e., the propor-

tion of high-risk systems were low),

they could force the creation of a pro-

gram that would address the high-risk

situations. If, however, those opposing

the district were capable of blocking

formation, there would be no required

maintenance for anyone. In this sense,

the district strategy may be seen as a

high-risk, high-payoff strategy.

Advantages of OWTS Insurance
The following are several points of

interest and possible benefits of the pri-

vate insurance approach to OWTS

maintenance:

• An insurance plan may allow for

the application of market forces to

minimize the costs associated with

OWTS management.

Just as individuals frequently com-

pare costs and services for autos or

homes, a private market system will

offer the opportunity for competi-

tion to improve prices and service

to the homeowner. Estimates of the

cost of such insurance are, of

course, heavily dependent on as-

sumptions regarding such issues as

system life cycle and the extension

to be expected through routine

maintenance, definitions of system

failure, and so on.

Observed OWTS failure rates usu-

ally range between one and five

percent per year (EPA, 1993, 4.114).

Assuming a catastrophic failure rate

of one percent per year with reme-

diation costs averaging $4,000, a fee

of $40 per year should cover claims.

Premiums must be higher to allow

for overhead costs and profit. In ad-

dition, at least in the initial stages of

such a program, a significant margin

for error would be needed. This mar-

gin would presumably be reduced

as expertise accumulated. It thus

event. This problem would be

much less important under an in-

surance plan, as individual insurers

might establish their own systems

of evaluation. Insurers would thus

balance the increased protection

from setting high standards (very

early warning of possible problems)

with the increased costs associated

with the risk reduction. It is to be

expected that, over time, some

standardization would occur. At a

minimum, certain failure “trigger

points” would be set so as to meet

relevant public health and environ-

mental standards, so that the insur-

ance would actually protect the

homeowner. Clear trigger points

would probably include those cur-

rently applicable in regulation, such

as surface discharge, and other pos-

sible criteria, such as the physical

integrity of tanks and lines (avoid-

ing cracks), evidence of solids flow

into leach lines, etc.

• An insurance approach may en-

courage and generate funding for

further OWTS research.

Because of the direct econom-

ic implications of setting specific

points of failure, insurers would

have a significant incentive to im-

prove knowledge of such factors as

efficiency and life span of differing

types of systems under differing

conditions and the effectiveness of

various best management prac-

tices. As a further parallel to exist-

ing insurance mechanisms, such in-

formation might be generated in

many ways. For critical questions,

insurers might themselves fund re-

search. The Insurance Institute for

Property Loss Reduction, for exam-

ple, funds research aimed at reduc-

ing property losses due to natural

disasters, such as hurricanes and

earthquakes (McLean, 1995). In

other instances, research done

under other auspices could be

used. The incentive to improve un-

derstanding of OWTS operation

should improve both the insurance

market and OWTS maintenance

over time.

Benefits of OWTS failure insurance

to the environment and insurers are

clear. The chief advantage for home-

owners is in terms of risk reduction. As

such, acceptance of the plan will de-

pend on homeowner perceptions of

seems that a premium of $100 per

year, competitive with costs of

some existing governmental dis-

tricts, is feasible. If policies were in-

corporated as riders on existing

homeowner policies, administrative

costs would be minimized. With 25

million such systems in the U.S., the

potential market is significant.

• Private insurers can be expected

to set maintenance standards for

OWTS policies in order to reduce

their costs.

Just as an insurer may encour-

age proper maintenance for a

home in order to avoid later claims,

OWTS insurance would provide an

incentive for insurers to work with

their customers to improve routine

maintenance. Examples of ap-

proaches include offering differen-

tial premiums, distributing educa-

tional pamphlets, and establishing

minimum maintenance require-

ments. Again, as with traditional

homeowner policies, the insurer

may reject or limit claims if reason-

able and customary maintenance is

not performed by the owner (e.g.,

if the OWTS is never pumped or

inspected). Both insurer and in-

sured thus have strong incentives

to improve maintenance and re-

duce the likelihood of failure.

• Private insurance holds the prom-

ise of allowing tailoring to site-spe-

cific conditions, always an impor-

tant factor in OWTS management.

Insurers might consider site con-

ditions such as soil porosity and

proximity to water supplies (which

affect the risk an individual OWTS

poses) in determining premium

rates, the frequency of appropriate

inspections, and action levels for

remediation. Insurers might elect to

require that inspections be per-

formed by their staff or by individ-

uals with specified credentials, such

as registered sanitarians.

• Individual insurers would have the

burden of determining at what

point a system can be considered

in failure.

One major difficulty facing any

traditional OWTS regulatory in-

spection program is the determina-

tion of failure, because OWTS fail-

ure is most often a continuum

rather than a single catastrophic
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risk. An insurance program would pro-

vide additional opportunities for educa-

tion programs. Also, because insurance

premiums are predictable, there would

be an increased recognition that OWTS

management is needed and can have

direct economic impact. Therefore, the

insurance strategy should not be con-

sidered a replacement or substitute for

educational programs. Instead, they are

complementary.

OWTS Mortgage Insurance
Perceived risk reduction as a driv-

ing force is not limited to the home-

owner. Approximately two-thirds of

the owner-occupied, one-family hous-

ing units in the United States are cur-

rently covered by a mortgage or other

lien (Bureau of the Census, 1993,

224–230, Table 66). Financial institu-

tions may be expected to recognize

the risk reduction potential of such an

insurance plan and take steps to en-

courage participation. Just as most

lending institutions require insurance

to protect against other value-reduc-

ing problems such as fire, they might

require OWTS insurance.

Because OWTS management has

not historically been a major issue for

such institutions, an education pro-

gram for lending institutions would

probably be necessary. Such a target-

ed program might be developed by

water quality experts as a long-term

means of improving water quality. Al-

ternatively, private groups, whether

they be environmental interest groups

or associations focusing on the insur-

ance industry, might also assume the

role of educating lenders.

Adoption of OWTS insurance re-

quirements by such federal lenders as

the Department of Housing and

Urban Development (HUD) and  Rural

Development would both introduce

the concept to the private sector and

establish a market, justifying private in-

surers in taking action to develop their

offerings. Alternatively, having OWTS

insurance might translate into a small

rebate on mortgage costs, reflecting

the risk reduction. This possibility is

unlikely, however, unless a similar re-

duction were applied to mortgages for

homes served by public sewerage.

One factor affecting lending insti-

tution acceptance of OWTS insurance

is the recent growth of the secondary

mortgage market. This has led to pres-

sure to standardize mortgage terms

and conditions, so that groups of mort-

gages may more readily be “bundled”

for resale. This will initially act to dis-

courage lender requirements for

OWTS insurance. However, if the in-

surance provides adequate risk reduc-

tion, some institutions are likely to re-

quire it. Other factors, such as proxim-

ity to potable water supplies, may be

important in the determination of risk

reduction. Once OWTS insurance is

required for some mortgages, the

same tendancy toward standardiza-

tion should act rapidly to increase the

number of institutions requiring the in-

surance.

CONCLUSION
Existing regulations to ensure ap-

propriate OWTS maintenance are in-

adequate, and public support for ex-

pansion of regulatory authority

through mechanisms, such as waste-

water management districts or utilities,

is limited except in specialized circum-

stances. Voluntary programs, such as

education programs developed by co-

operative extension offices, cannot be

completely effective. Voluntary pro-

grams also must overcome inherent

disincentives for establishing routine

maintenance or remediating failed sys-

tems, because it is less expensive in

the short-term for unconcerned sys-

tem owners to do nothing. What is

needed to ensure OWTS maintenance

in areas without community pro-

grams, then, is an institutional mecha-

nism that internalizes the cost of

OWTS maintenance, thus reducing

failure rates and consequent public

health and environmental problems.

In summary, a private market sys-

tem for catastrophic OWTS failure in-

surance could provide an alternative

approach to improving OWTS main-

tenance, the major problem in overall

OWTS management. The insurance

approach would offer risk reduction

for the homeowner, avoid the need

for a large and expensive governmen-

tal entity, and internalize costs which

are currently external. This strategy

could create new incentives for the

development and refinement of bet-

ter OWTS maintenance practices, and

may also affect siting and design prac-

tices. Improved environmental quali-

ty and reduced threats to public

health are possible benefits of such a

system. Risk reduction aspects of the

proposal may also trigger support

from lending institutions, despite re-

cent pressure for standardization of

mortgage provisions.
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Editor’s Note: This column is based on
calls received over the National Small
Flows Clearinghouse (NSFC) technical
assistance hotline. If you have further
questions concerning biomat formation
or soil clogging in general, call (800)
624-8301 or (304) 293-4191 and ask to
speak with a technical assistant.

Although the septic tank settles out,

and in fact, digests a large portion of the

solids from household wastewater, the

effluent from the septic tank still has a

high biochemical oxygen demand

(BOD) because of the presence of

biodegradable organics and high bacter-

ial content that may include pathogens.

Therefore, septic tank effluent (STE)

is not suitable for direct discharge into

surface waters or onto land surfaces. Fur-

ther treatment is needed to remove

these harmful pathogens and reduce the

BOD. The most common way to accom-

plish this and dispose of the treated

wastewater is through subsurface soil ab-

sorption.

Effluent flowing out of the septic tank

enters a subsurface disposal area

through a distribution network of perfo-

rated pipe that can be pressurized or

gravity fed. Final treatment of the STE oc-

curs as it percolates through the soil. The

effluent is purified mainly by three

processes: absorption, filtration, and mi-

crobiological decomposition.

As the effluent is discharged into the

soil absorption system (SAS), a restric-

tive layer, the biomat, develops beneath

the distribution lines of the SAS at the

gravel-soil or bed-soil interface. Several

terms refer to this phenomena: clogging

mat, clogging zone, biocrust, and bio-

mat are the most common. There are

two phases of biomat formation: 1 ) ac-

cumulation of suspended solids, and 2)

bridging of the solids and soil particles

by the bio-produced material that slow-

ly accumulates over time.

Characterized as a “black slimy layer”

in the infiltrative surface and anaerobic

in nature, the biomat is composed of

accumulated suspended solids, miner-

als, bacterial cells, microorganism frag-

ments, polysaccharides, and

polyuronides. Most matter found in the

biomat is organic and biodegradable;

however, only partial decomposition of

the organic matter occurs because of

the environment of the biomat.

Ranging from less than 1 centime-

ter to several centimeters thick, the bio-

mat acts as an active biological site for

treatment of STE. The biomat helps en-

sure the conditions for optimal treat-

ment of the effluent by restricting the

infiltration rate into the soil, inducing

unsaturated soil conditions, and reduc-

ing the chances of rapid dispersion

below the system.

Because the biomat is very active

biologically, it is responsible for remov-

ing a larger portion of the BOD from

the STE. The constantly changing mi-

croorganism population uses the dis-

solved and suspended organic matter

(including other microorganisms) as

a food source, resulting in the effluent

plume having a relatively low BOD.

However, the plume will contain ni-

trates and possibly ammonia.

Biomats are also highly effective in

removing bacteria and pathogens from

the STE. Biodegradation and filtration

combine to limit the travel of pathogens.

Microflora present in the biomat trap

the pathogens until they are either con-

sumed or die. A study conducted at the

Technical University of Nova Scotia

showed no trace of fecal coliform 4

inches from the gravel-soil interface

under optimum conditions, although

under adverse conditions, travel of con-

taminants can be much greater.

Mature biomats can also detain

viruses that can be present in the efflu-

ent. Biomats are said to be the most

important part of the treatment

process and the main line of defense

for human protection against the bac-

teria and pathogens present in STE.

The biomat controls infiltration of the

wastewater into the soils. The clogging

reduces the soil pore-volume and re-

duces the hydraulic capacity of the soil

absorption field. Water still flows

through the clogging zone but at a con-

siderably lower rate than in the natural

soils beneath the field.

Loading of the soil absorption field

dictates the method of the biomat for-

mation. Two general methods of biomat

maturation exist: creeping (or progres-

sive) and pressure distributed. In the

creeping method, biological growth

starts near the perforations where efflu-

ent is discharged. As the system ages

and the soil “clogs,” the maturation sur-

face progresses down-slope along the

distribution lines. This movement pro-

gresses until the bottom of the soil ab-

sorption area is clogged or crusted, ef-

fluent becomes ponded in the bed, and

unsaturated conditions occur below the

crust or clogged layer.

In the pressurized system, the efflu-

ent is distributed evenly throughout the

soil absorption area; thus, biological

growth occurs uniformly near each per-

foration and will eventually mature

along the entire bottom of the soil ab-

sorption field. The biocrust layer restricts

liquid flow, inducing unsaturated condi-

tions, and, therefore, aeration in the un-

derlying soil. Contact between the pol-

lutant present in the effluent and the

mineral particles will be increased with

increased clogging, resulting in a better

renovation ability of the soil.

Flow through this clogging layer im-

proves effluent filtration and purifica-

tion, provided that adequate infiltration

into and percolation through the soil is

maintained. However, a clogging mat is

not necessary for successful wastewater

treatment because the soil moisture

regime can be controlled by wastewater

distribution methods.

The Role of Biomats in Wastewater Treatment

What is a “biomat” and how is it formed? Does the biomat have an effect on the 
treatment of septic tank effluent?



Protecting 
Small Systems
The National Drinking Water 
Clearinghouse Has Important 
Information for Communities

In the face of the recent terrorist attacks against the U.S., the Na-

tional Drinking Water Clearinghouse (NDWC) has assembled impor-

tant information about protecting small drinking water systems against

potential threats. The NDWC’s intent is to educate and inform water

system personnel, community officials, and governing boards, and to

help them prepare emergency plans.

Although the NDWC’s information focuses specifically on drinking

water systems, prudent wastewater system managers and operators will

find much of the information useful for securing their own systems.

On Tap
The upcoming Winter issue of the NDWC’s free magazine, On Tap, will focus on areas

of concern for drinking water systems and how communities can protect drinking water

personnel, facilities, and public health. If you know of drinking water system officials, opera-

tors, or others in your community who would benefit from the information in this issue,

urge them to contact the NDWC at (304) 293-4191 or (800) 624-8301 to obtain a free sub-

scription. Also, refer to the ad below for information about ordering the recently published

On Tap issue about natural disasters.

www.ndwc.wvu.edu
The NDWC’s Web site is updated regularly and features the latest news and information

about safeguarding small drinking water systems. It includes a list of water protection links

and resources, a calendar of events, and past issues of On Tap, Tech Brief, Water Sense, and

other NDWC publications. Visit NDWC online at www.ndwc.wvu.edu.
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Drinking Water Magazine Discusses Natural Disasters
Natural disasters can strike all parts of the country at any time of

the year. Communities need to prepare for flooding, earthquakes,

and droughts to lessen the potential effects of these crises. The Na-

tional Drinking Water Clearinghouse’s (NDWC) Summer 2001 On
Tap is a theme issue that deals with disasters that may affect water

systems and gives suggestions to help mitigate the consequences

when emergencies occur. 

Summer 2001 On Tap also evaluates progress on the Source

Water Assessment Program around the country. Identifying poten-

tial contamination in a drinking water system’s source water must

be completed in most states by 2003. Read about the program and

how states are working toward their deadline.

The Tech Brief, an in-depth review of treatment technologies for

drinking water professionals, discusses diatomaceous earth (DE) fil-

tration. This process uses diatoms—the skeletal remains of small, sin-

gle-celled organisms—as the filter medium. DE filtration is effective

and simple to operate and is one of the U.S. Environmental Protec-

tion Agency’s approved technologies for meeting Surface Water

Treatment Rule requirements.

Subscribe to On Tap by contacting the NDWC at (800) 624-8301,

(304) 293-4191, e-mail to ndwc_orders@mail.nesc.wvu.edu, or write to P.O. Box 6064, West Virginia Universi-

ty, Morgantown, WV 26506-6064. Visit the NDWC Web site at www.ndwc.wvu.edu.
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Constructed Wetlands
in East Texas: Design,
Permitting, Construc-
tion & Operations

The Pineywoods Re-
source Conservation
and Development Coun-
cil, cooperating with the
Stephen F. Austin State
University College of
Forestry, received a
grant to construct and
monitor five treatment
wetlands of various-sizes
in order to demonstrate
to East Texans an alter-
native treatment tech-
nology. This three-year
grant was under section
319(h) of the Clean

Water Act through the Texas Natural Resource
Conservation Commission. Systems were moni-
tored for one year following construction, and re-
sults showed systems performed better than ex-
pected. Lessons gained from the project are
shared through the manuals listed below so that
others can benefit from the project when build-
ing similar systems. Each volume contains detailed
information about design feasibility, permitting,
construction, operation and maintenance, plus nu-
merous photographs and diagrams, an appendix,
and reference sources. Although the manuals
were prepared with East Texas in mind, any waste-
water professional or homeowner interested in
constructed wetlands should find the information
useful.

Volume 1: The first of four manuals in the se-
ries, this relates to single-family wetland or rock
filter systems with flows up to 500 gallons per day
(gpd). The cost for this 24-page manual is $8. Re-
quest Item #WWBLDM93.

Volume 2: The second of four manuals in the
series covers onsite collection systems with flows
from 500 to 5,000 gpd. The cost for this 40-page
manual is $8. Request Item #WWBLDM94.

Volume 3: The third of four manuals in the se-
ries deals with municipal systems with flows from
5,000 to 50,000 gpd. The cost for this 28-page
manual is $8. Request Item #WWBLDM95.

Volume 4: The last of four manuals in the se-
ries, this is a plant identification guide with de-
tailed information about single-family, medium-
sized, and municipal systems. Both plant and
weed photo galleries supplement the manual.
The cost for this 44-page manual is $9.50. Re-
quest Item #WWBLDM96.

Mound/Pressure Distribution On-Site Sewage
Disposal System

This 10-minute video introduces the onsite sys-
tem and explains what it is and how it works. The
pressure-dosed bed, or mound system, is exam-
ined as an adjunct to the conventional septic tank.
Wastewater professionals are interviewed in the
video, and computer graphics provide cross-sec-
tions of the system, illustrating how wastewater
goes through the system and how it is treated by
the different components. The importance of
maintenance and monitoring is stressed through-
out the video, with general recommendations,
signs of system failure, and caveats provided. The
video produced by the Anne Arundel County De-
partment of Health provides information of par-
ticular interest to homeowners.

The cost for this video is $15. Request Item
#WWVTPE64.

Watershed Management: A Policy-Making
Primer

This booklet is a primer to prepare the way for
a formal watershed management plan. It provides
a basic sense of watershed management policy
making in which responsibilities are shared in a
cooperative context. The booklet highlights ques-
tions that policy makers must deal with, such as: 

• How can conflicts be resolved or mediat-
ed? 

• Why is an educational program needed? 
• What management tools or methods may

be applied?  
• What are common obstacles?
Developed by the Cornell Cooperative Exten-

sion, New York State Water Resources Institute,
Center for the Environment, Cornell University,
this 11-page booklet may be helpful to local and
public health officials, managers, planners, and
the general public. The cost is $2.30. Request
Item #WWBLMG12.

New

Are Available
NSFC Products
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Education, Technology, and Management Sys-
tem Demonstrations in Rural Vermont

This report outlines the activities in five rural

Vermont communities participating in NODP II:

Addison County, Town of Jericho, Windham

County, Warren Village, and Town of Hinesburg.

Site conditions such as clay, shallow bedrock, or

steep slopes limit the effectiveness of convention-

al onsite systems in Vermont. While some

of the communities focused on developing

management plans for onsite systems, ed-

ucational activities were a key component

of all the communities’ activities and are

discussed in specific sections of this report.

This 24-page report costs $3.50. Re-

quest Item #DPBLGN01.

Demonstration of Innovative Onsite
Wastewater Systems in the Green Hill
Pond Watershed of Rhode Island

This report outlines the activities in

Green Hill Pond Watershed. With a grant

from the NODP II and other partners,

seven failing systems were retrofitted with

alternative wastewater technologies, 

including:

• septic tank with recirculating trickling filter

and sand filter;

• septic tank with recirculating trickling filter;

• septic tank with drip irrigation system and 

sand-lined trenches;

• septic tank with single-pass sand filter and

shallow, narrow drainfield;

• septic tank with recirculating textile filter and

shallow, narrow drainfield;

• septic tank with single-pass peat filter, ultra-

violet disinfection unit, and shallow; narrow

drainfield; and 

• fixed-film bioreactor treatment unit with shal-

low, narrow drainfield.

This 14-page report costs $2.25. Request Item

#DPBLGN02.

Innovative Technology and Management District

Demonstration in an Impaired Watershed in

Southern Pennsylvania

This report outlines the activities of a Center-

ville, Pennsylvania, project, funded by a grant from

the NODP II. Originally intended to demonstrate

one alternative cluster system, this project evolved

into a comprehensive wastewater treatment and

management plan for the entire town. It included

three major activities:

• installing a contour trench system for multi-

ple households,

• constructing a wetland to polish wastewater

from the recirculating sand filter, and

• developing relevant ordinances and plans for

the formation of a management district for

the entire township with stakeholder assis-

tance.

This 10-page report costs $1.95. Request Item

#DPBLGN03.

NODP II Final Reports Are in

Established in 1993, the National Onsite

Demonstration Program (NODP) supports demon-

strations of innovative and alternative onsite waste-

water technologies to protect public health and

the environment in small and rural communities.

The NODP’s primary objective is to help adopt

proven innovative technologies and management

systems in communities located in selected states

that are receptive, but may not currently permit,

the use of these systems.

The reports described below summarize the

activities of six communities that participated in

NODP II, one of six NODP phases. Each system

summary discusses the site, system installation,

key treatment objectives, operation and mainte-

nance, monitoring, and cost, and includes a dia-

gram of the system. The report also describes

public education efforts and offers a list of the

lessons learned from the program. The ordi-

nances that were passed are also summarized.

Local and public health officials will be expe-

cially interested in this information, and it may

also be of use to wastewater professionals, such

as regulators, managers, and finance officers, as

well as the general public.
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Demonstration of Innovative Treatment and
Disposal Systems in the Former Coal-Mining
Town of Burnett, Washington

This report outlines the activities of Burnett,

Washington. With a grant from the NODP II,

Washington State Department of Health, as well

as substantial volunteer efforts and donations, 14

malfunctioning systems were rebuilt using alter-

native wastewater technologies, including:

• septic tank with recirculating gravel filter and

drip irrigation;

• submerged, fixed-film bioreactor treatment

unit with drip disposal;

• aerobic treatment unit with raised media

bed disposal;

• septic tank with aerobic biofilter and gravi-

ty soil absorption field;

• septic tank with submerged fixed-media ac-

tivated bioreactor, peat biofilter, and gravity

soil absorption field;

• septic tank with modified mound;

• septic tank with recirculating textile filter

and absorption field;

• septic tank with dose/equalization tank and

drip disposal;

• septic tank with gravity at-grade absorption

field;

• septic tank with pressure distribution soil 

absorption field;

• septic tank with constructed wetlands and

gravity soil absorption field;

• septic tank with stratified sand filter; and

• septic tank with an upflow biofilter.

This 18-page report costs $2.65. Request Item

#DPBLGN06.

Demonstration of Innovative Treatment and
Disposal Technologies in Environmentally Sen-
sitive Karst Terrain Near Rock Bridge Memorial
State Park, Missouri

This report outlines the activities of Rock

Bridge, Missouri. With a grant from the NODP II,

five failing conventional systems in the area were

retrofitted with alternative technologies based on

site limitations and needs, including:

• septic tank with drip irrigation system,

• aerobic treatment unit with drip irrigation

system, and

• septic tank with low-pressure pipe system.

This 10-page report costs $1.95. Request Item

#DPBLGN04.

Monongalia Management and Maintenance
Partnership Project (3MP), Monongalia 
County, West Virginia

This report outlines the activities of Monon-

galia County, West Virginia. With a NODP II

grant, the Monongalia County Health Depart-

ment set these objectives:

• identify the most appropriate, usable waste-

water management model to address

Monongalia County’s needs;

• establish a countywide revolving fund to

offer homeowners low-interest loans to re-

place or install onsite wastewater systems;

and

• provide education and training about prop-

erly installed and maintained onsite waste-

water systems as a viable alternative to con-

ventional systems.

The report also discusses how an onsite waste-

water management district was established, the

revolving loan program, education, and training.

This 10-page report costs $1.95. Request Item

#DPBLGN05.

CALL  FOR  PAPERS

Small Flows Quarterly
Papers are now being accepted for

the juried article section of the
Small Flows Quarterly, the only

magazine/journal devoted to
onsite and small community

wastewater issues (i.e., commu-
nities with populations under

10,000 or communities handling
                       less than one million
                      gallons of wastewater

                                  flows per day).

For additional information about
the Small Flows Quarterly,
manuscript submission guidelines,
and publication deadlines, please
contact Cathleen Falvey at
cfalvey@wvu.edu, or phone
800-624-8301, ext. 5526, or
write to Editor, Small Flows
Quarterly, National Small Flows
Clearinghouse, West Virginia
University, P.O. Box 6064,
Morgantown, WV 26506-6064.
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products, statistics

on the status of septic systems in

the U.S. detailed by state, and the full text of EPA’s

Response to Congress on Decentralized Wastewater
Treatment Systems.

The CD-ROM is PC-compatible and requires a

486 or Pentium® processor and Microsoft Win-

dows® 95 or later. The software needed to read the

files (Adobe Acrobat Reader and Internet Explorer)

also is provided on the CD-ROM.

Wastewater Resources for Small Communities (Item

#WWCDGN162) costs $14.95, plus shipping. To

order, call the NSFC at (800) 624-8301 or (304) 293-

4191 or e-mail nsfc_orders@mail.nesc.wvu.edu.

Give Feedback Online About 
NSFC’s CD-ROM

The National Small Flows Clearinghouse (NSFC)

recently released its first-ever CD-ROM, which offers

a comprehensive collection of resources about on-

site systems and small community wastewater treat-

ment. After you’ve had a chance to use the CD,

please let us know what you think by filling out the

“Online Feedback Form” on our Web site at

www.nesc.wvu.edu/nsfc/cdfeedbackform.html  

Titled Wastewater Resources for Small Commu-
nities, this CD-ROM puts a wealth of information

at the user’s fingertips. The CD-ROM contains

350 articles from the NSFC’s publications since

1989, including information from the Small
Flows newsletter, the Small Flows Quarterly
magazine, and the Pipeline newsletter. An educa-

tional information section includes the poster, On-
site Wastewater Treatment for Small Communities and
Rural Areas, which describes 23 different wastewater

treatment technologies. It also provides a series of

brochures about septic systems in both English and

Spanish.

The CD-ROM also features a series of fact sheets

the NSFC developed under the U.S. Environmental Pro-

tection Agency’s (EPA) Environmental Technology Ini-

tiative. The fact sheets detail 13 different wastewater

treatment technologies with both technical and gener-

al fact sheets for each topic.

Other resources available on the CD-ROM in-

clude information about the NSFC’s vast selection of

Video Demonstrates Sizing and Selecting Pumps 
for STEP and LPP Systems

A new, 28-minute video by the Sump and Sewage Pump Manufacturers Associa-

tion details how to size and select a pump for an enhanced flow septic tank effluent

pump system and low-pressure pipe distribution system. 

Titled “Effluent Pumps for Onsite Wastewater Treatment: Selecting the Right

Pump for the Job,” the video describes and defines the components of each system

and basic terminology. The four different impeller designs (open, semi-open, closed,

and vortex) are discussed, along with applications of each design. Viewers are en-

couraged to always check with the local governing regulations or codes before start-

ing any project. 

Example calculations are given for sizing and selecting pumps for an LPP system

and STEP system. The video states that the same pump selection principle for these

systems will also apply to sand, peat, and mound systems. The video shows how to

plot the flow rate and total dynamic head needed on manufacturers’ performance

curves to select the pump. The video recommends that the system be checked at

least once a year, or more if required. Fact sheets supplement the video with fre-

quently asked questions and tables to help calculate flow rates, pump capacity

and pump control differential. 

This video can be a helpful resource for contractors/developers, engineers,

managers, state regulatory agency personnel, and public health officials. The

cost is $45.

To order the “Effluent Pumps for Onsite Wastewater Treatment: Selecting the

Right Pump for the Job” video, call the NSFC at (800) 624-8301 or (304) 293-4191

and request Item #WWPKDM97. Orders may also be placed via e-mail at nsfc_or-

ders@mail.nesc.wvu.edu.
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Case Studies
WWBLCS04 Alternating Bed Soil Absorption Systems (Crystal Lakes, Col-

orado)....................................................................................$2.80*

WWBLCS13 Minimum Grade Effluent Sewers (Dexter, Oregon)....$2.00*

WWBLCS14 Free Access Intermittent Sand Filter (New York) ........$3.40*

WWBLCS18 Septic Tank Effluent Collection and Sand Filter Treatment

(New York) ..........................................................................$3.00*

WWBLCS21 Pollution Prevention at POTW’s ......................................$0.00

WWBKCS22 Combined Sewer Overflows and the Multimetric Evaluation

of Their Biological Effects: Case Studies in Ohio and New

York..........................................................................................$0.00

GNBKCS23* Top 10 Watershed Lessons Learned ................................$0.00

Computer Searches
WWBKCM01 Constructed Wetlands, February 2001........................$40.20*

WWBLCM02 Composting Toilets, February 2001................................$8.60*

WWBKCM03 Failing Systems, February 2001 ....................................$24.40*

WWBKCM04 Greywater, February 2001..............................................$13.60*

WWBKCM05 Onsite Management, February 2001 ..........................$14.00*

WWBKCM06 Mound Systems, February 2001 ..................................$16.20*

WWBKCM07 Pressure Sewers, February 2001 ..................................$12.80*

WWBKCM08 Sand Filters, February 2001............................................$31.80*

WWBKCM09 Septage, February 2001..................................................$12.80*

WWBKCM10 Wastewater Characteristics, February 2001 ..............$24.00*

WWBKCM11 Water Conservation, February 2001............................$21.20*

WWPCCM12 Customized Bibliographic Database Search ..................Varies

WWPCCM15 Facilities Database Search ..................................................Varies

WWPCCM16 Manufacturers and Consultants Database Search........Varies

WWBKCM17 Lagoons, February 2001 ................................................$30.20*

WWBLCM18 Drip Irrigation, February 2001 ........................................$5.60*

WWBKCM19 Spray Systems, February 2001 ......................................$11.40*

WWBLCM20 Additives, February 2001 ..................................................$3.40*

WWBLCM21 Low-Flush Toilets, February 2001 ....................................$4.40*

WWBLCM22 Operator Health and Safety, February 2001................$2.60*

WWBKCM23 Disinfection, February 2001 ..........................................$26.40*

WWBKCM24 Site Evaluation, February 2001......................................$14.20*

Computer Software
WWSWDM39 Airvac Version 3.2 and User’s Guide ..............................$7.60

WWSWDM55 Station Version 3.0 and User’s Guide..............................$7.10

WWSWDM58 User Documentation:  POTW Expert Version 1.0 ....$33.75

WWSWDM77 Gravity Sewer Design Version 3.1M and User’s 

Guide ......................................................................................$6.70

WWSWDM79 Variable Grade Effluent Sewers Version 2.2M and 

User’s Guide ......................................................................$10.15

WWSWDM91 User’s Guide & Software Pregrav.xls Version 1.2E........$6.50

WWSWDM92 User’s Guide & Software Pregrav.WQ1, 

Version 1.3 ............................................................................$6.20

Design
WWBLDM01 Subsurface Soil Absorption of Wastewater: Artificially

Drained Systems ................................................................$5.10*

WWBLDM03 Onsite Wastewater Disposal: Distribution Networks 

for Subsurface Soil Absorption Systems......................$13.80*

WWBLDM04 Onsite Wastewater Disposal: Evapotranspiration and 

Evapotranspiration/Absorption Systems ........................$4.80*

Products List

(800) 624-8301 | (304) 293-4191 | NSFC_ORDERS@MAIL.NESC.WVU.EDU

Item Number 
Breakdown
First two characters of item 
number: (Major Product Category)
WW Wastewater
FM Finance and Mangement
GN  General Information
SF Small Flows
DP Demonstration Program

Second two characters of item 
number: (Document Type)
BK Book, greater than 50 pages
BL Booklet, less than 50 pages
BR Brochure
CD Computer Disk/ROM
FS Fact Sheet
PC Customized Search
PL Pipeline
PK Packet
PS Poster
QU Quarterly
SW Software
VT Video Tape

Third two characters of item 
number: (Content Type)
CM Computer search
CS Case Study
DM Design
FN Finance
GN General Information
IN Index
MG Management
NL Newsletter
OM Operation and Maintenance
PE Public Education
PP Public-Private Partnerships (P3)
RE Research
RG Regulations
TR Training

Last two characters of item number:
Uniquely identifies product 
within major category

Highlighted products are new

* Indicates changes in title, item 
number, and/or price

To place an order…
To place an order, call the NSFC at (800) 624-8301 or
(304) 293-4191, or use the order form on page 63 and
fax your request to (304) 293-3161. You also may send
e-mail to nsfc_orders@mail.nesc.wvu.edu. Be prepared
to give the item number and title of the product you
wish to order. Shipping charges apply to all orders.  

Abstracts of many products are provided in the NSFC’s Prod-
ucts Guide. The guide may be downloaded via the NSFC’s
Web site at www.nesc.wvu.edu.
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WWBLDM96 Constructed Wetlands in East Texas Design, Permitting,

Construction & Operations Volume 4 ........................$11.40*

WWPKDM97 Effluent Pumps for Onsite Wastewater Education ......$45.00

Fact Sheets
WWFSGN84 Constructed Wetlands/Natural Wetlands......................$0.40*

WWFSGN98 Ultraviolet Disinfection: A General Overview..............$0.20*

WWFSOM20 Ultraviolet Disinfection: A Technical Overview ..........$0.40*

WWFSGN99 Chlorine Disinfection: A General Overview ................$0.20*

WWFSOM21 Chlorine Disinfection: A Technical Overview ..............$0.40*

WWFSGN100 Ozone Disinfection: A General Overview....................$0.20*

WWFSOM22 Ozone Disinfection: A Technical Overview ................$0.40*

WWFSGN101 Fine Bubble Aeration: A General Overview ................$0.20*

WWFSOM23 Fine Bubble Aeration: A Technical Overview ..............$0.40*

WWFSGN102 Trickling Filters Achieving Nitrification: A General

Overview ..............................................................................$0.20*

WWFSOM24 Trickling Filters Achieving Nitrification: A Technical

Overview ..............................................................................$0.40*

WWFSGN103 Recirculating Sand Filters: A General Overview ..........$0.20*

WWFSOM25 Recirculating Sand Filters: A Technical Overview........$0.40*

WWFSGN104 Intermittent Sand Filters: A General Overview ............$0.20*

WWFSOM26 Intermittent Sand Filters: A Technical Overview..........$0.40*

WWFSGN105 Mound Systems: A General Overview ..........................$0.20*

WWFSOM27 Mound Systems: A Technical Overview........................$0.40*

WWFSGN106 Composting Toilet Systems: A General Overview ......$0.20*

WWFSOM28 Composting Toilet Systems: A Technical Overview....$0.40*

WWFSGN107 Low-Pressure Pipe Systems: A General Overview ......$0.20*

WWFSOM29 Low Pressure Pipe Systems: A Technical Overview....$0.40*

WWFSGN109 Septage Management: A General Overview ..............$0.20*

WWFSOM31 Septage Management: A Technical Overview ............$0.40*

WWFSGN110 Evapotranspiration Systems: A General Overview ......$0.20*

WWFSOM32 Evapotranspiration Systems: A Technical Overview....$0.40*

WWFSGN111 Water Efficiency: A General Overview..........................$0.20*

WWFSOM33 Water Efficiency: A Technical Overview ......................$0.40*

WWPKGN112 Complete Package of ETI Fact Sheets: A General 

Overview ..............................................................................$2.60*

WWPKOM34 Complete Package of ETI Fact Sheets: A Technical

Overview ..............................................................................$5.20*

WWFSOM38 Land Application of Animal Manure ................................$1.30

WWFSOM39 Enforcement Alert:  Clean Water Act Prohibits Sewage

‘Bypasses’ ..............................................................................$0.00

WWFSGN118 Concentrated Animal Feeding Operations (CAFO’s) 

and Their Effect on Water Pollution ..............................$0.40*

WWFSGN119 NPDES Regulations Governing Management of 

Concentrated Animal Feeding Operations ..................$0.40*

WWFSGN120 NPDES Regulations Governing Management of 

Concentrated Dairy Cattle Feeding Operations..........$0.40*

WWFSGN121 NPDES Regulations Governing Management of 

Concentrated Horse Feeding Operations ....................$0.40*

WWFSGN122 NPDES Regulations Governing Management of 

Concentrated Poultry Feeding Operations ..................$0.40*

WWFSGN123 NPDES Regulations Governing Management of 

Concentrated Sheep Feeding Operations ....................$0.40*

WWFSGN124 NPDES Regulations Governing Management of 

Concentrated Slaughter and Feeder Cattle Feeding 

Operations ..........................................................................$0.40*

WWFSGN125 NPDES Regulations Governing Management of 

Concentrated Swine Feeding Operations ....................$0.40*

WWFSGN131 On-Site Wastewater Treatment Systems:  Conventional 

Septic Tank/Drain Field ......................................................$1.00

WWFSGN132 On-Site Wastewater Treatment Systems:  Subsurface 

Drip Distribution ..................................................................$1.00

WWFSGN133 On-Site Wastewater Treatment Systems:  Low-Pressure 

Dosing ....................................................................................$1.00

WWFSGN134 On-Site Wastewater Treatment Systems:  Spray 

Distribution ............................................................................$1.00

WWFSGN145 Landscaping Septic Systems ..............................................$0.75

WWFSGN146 On-site Wastewater Treatment Systems – Sand Filter ..$1.00

WWBLDM08 Management Plans and Implementation Issues: Small 

Alternative Wastewater Systems Workshops................$6.30*

WWBKDM09 Design Modules: Wisconsin Mound Soil Absorption 

System Siting, Design, and Construction Manual and 

Pressure Distribution Network ......................................$15.90*

WWBLDM12 Site Evaluation for Onsite Treatment and Disposal 

Systems ..............................................................................$11.70*

WWBLDM13 Design Workbook for Small-Diameter, Variable-Grade,

Gravity Sewers ..................................................................$13.80*

WWBLDM14 Subsurface Soil Absorption of Wastewater: Trenches 

and Beds ..............................................................................$7.50*

WWBLDM16 Subsurface Soil Absorption System Design Work Session:

New Development—Stump Creek Subdivision..............$6.85

WWBLDM18 Onsite Wastewater Treatment: Septic Tanks ................$4.50*

WWBKDM31 Planning Wastewater Management Facilities for 

Small Communities ..........................................................$47.10*

WWBKDM34 Land Application of Municipal Sludge ............................$0.00

WWBKDM35 Onsite Wastewater Treatment and Disposal 

Systems ............................................................................$123.00*

WWBKDM38 Constructed Wetlands and Aquatic Plant Systems 

for Municipal Wastewater Treatment ..........................$26.10*

WWBLDM40 Sequencing Batch Reactors ..............................................$6.00*

WWBKDM42 Dewatering Municipal Wastewater Sludges ..................$0.00

WWBKDM43 Odor and Corrosion Control in Sanitary Sewage 

Systems and Treatment Plants ..........................................$0.00

WWBKDM46 Retrofitting POTWs ..............................................................$0.00

WWBKDM47 Fine Pore Aeration Systems................................................$0.00

WWBKDM53 Alternative Wastewater Collection Systems....................$0.00

WWBLDM65 General Design, Construction, and Operation Guidelines:

Constructed Wetlands Wastewater Treatment Systems 

for Small Users Including Individual Residences 

(Second Edition) ..............................................................$14.10*

WWBKDM67 Sewer System Infrastructure Analysis and 

Rehabilitation ......................................................................$29.10

WWBKDM68 Technical Support Document for Water Quality 

Based Toxics Control ..........................................................$0.00

WWBKDM69 Ultraviolet Disinfection Technology Assessment ..........$0.00

WWBKDM70 Wastewater Treatment and Disposal Systems for 

Small Communities ..............................................................$0.00

WWBKDM71 Retrofitting POTWs for Phosphorus Removal in the 

Chesapeake Bay Drainage Basin ......................................$0.00

WWBKDM72 Guidelines for Water Reuse ..............................................$0.00

WWBKDM75 Combined Sewer Overflow Control ................................$0.00

WWBLDM76 Mound Systems: Pressure Distribution of Wastewater 

Design and Construction in Ohio ..................................$4.40*

WWBKDM78 Nitrogen Control ..............................................................$96.30*

WWBKDM82 Land Application of Sewage Sludge and Domestic 

Septage ..............................................................................$92.10*

WWBKDM83 Handbook of Constructed Wetlands: Volume 1, A Guide

to Creating Wetlands for General Considerations the 

Mid-Atlantic Region ........................................................$16.50*

WWBLDM84 Handbook of Constructed Wetlands: Volume 2, 

Domestic Wastewater........................................................$9.00*

WWBLDM85 Handbook of Constructed Wetlands: Volume 3, 

Agricultural Wastewater ....................................................$9.60*

WWBLDM86 Handbook of Constructed Wetlands: Volume 5, 

Stormwater ........................................................................$11.40*

WWBLDM87 Recirculating Sand/Gravel Filters for On-Site 

Treatment of Domestic Wastes ......................................$6.90*

WWBLDM88 Single Pass Sand Filters for On-site Treatment of Domestic

Wastes ....................................................................................$6.00

WWPKDM89 Producing Watertight Concrete Septic Tanks (Video); and

Septic Tank Manufacturing Best Practices Manual 

(Booklet) ............................................................................$62.60*

WWBLDM90 Onsite Sewage Treatment and Disposal Using Sand Filter

Treatment Systems; Guidelines and Specifications ..$11.70*

WWBLDM93 Constructed Wetlands in East Texas Design, Permitting,

Construction & Operations Volume 1 ..........................$9.80*

WWBLDM94 Constructed Wetlands in East Texas Design, Permitting,

Construction & Operations Volume 2 ..........................$9.80*

WWBLDM95 Constructed Wetlands in East Texas Design, Permitting,

Construction & Operations Volume 3 ..........................$9.80*

(800) 624-8301  |  (304) 293-4191



S
m

a
ll
 F

lo
w

s 
Q

u
a

rt
e

rl
y,

 F
al

l 2
00

1,
 V

ol
um

e 
2,

  
N

um
be

r 
4

44

WWFSGN147 On-site Wastewater Treatment Systems – Septic 

Tank/Soil Absorption Field ................................................$1.00

WWFSGN148 On-site Wastewater Treatment Systems – Constructed 

Wetlands ................................................................................$1.00

WWFSGN149 On-site Wastewater Treatment Systems – Spray 

Distribution System ..............................................................$1.00 

WWFSGN150 On-site Wastewater Treatment Systems – Evapotranspiration

Bed ..........................................................................................$1.00

WWFSGN151 On-site Wastewater Treatment Systems – Conventional 

Septic Tank/Drain Field (Spanish Version) ......................$1.00

WWFSGN152 On-site Wastewater Treatment Systems – Spray 

Distribution (Spanish Version) ..........................................$1.00

WWFSGN153 On-site Wastewater Treatment Systems – Subsurface 

Drip Distribution (Spanish Version)..................................$1.00

WWFSGN154 On-site Wastewater Treatment Systems – Low-Pressure 

Dosing (Spanish Version)....................................................$1.00

WWFSGN157 Wastewater Treatment Programs Serving Small 

Communities ........................................................................$0.70

WWFSGN160 On-site Wastewater Treatment Systems – Aerobic 

Treatment Unit ......................................................................$1.00

WWFSGN163 On-site Wastewater Treatment Systems – Leaching 

Chambers ..............................................................................$1.00

WWFSGN164 On-site Wastewater Treatment Systems – Leaching 

Chambers (Spanish Version) ..............................................$1.00

WWFSGN165 On-site Wastewater Treatment Systems – Gravelless 

Pipe..........................................................................................$1.00

WWFSGN166 On-site Wastewater Treatment Systems – Gravelless 

Pipe (Spanish Version) ........................................................$1.00

Finance and Management
WWBLFN01 Clean Water State Revolving Fund:  How to Fund 

Nonpoint Source Estuary Enhancement Projects..........$0.00

WWBRFN02 EPA’s Clean Water Act Indian Set-Aside Grant 

Program ..................................................................................$0.00

FMBLFN03 A Water and Wastewater Manager’s Guide for Staying 

Financially Healthy ..............................................................$0.00

WWBLFN03 Answers to Frequently Asked Questions About the U.S.

EPA Clean Water Indian Set-Aside Grant Program ......$0.00

WWFSFN06 Clean Water State Revolving Fund Program ..................$0.00

WWFSFN07 Funding Decentralized Wastewater Systems Using 

the Clean Water State Revolving Fund............................$0.00

FMBLFN13 A Utility Manager’s Guide to Water and Wastewater 

Budgeting ..............................................................................$0.00

FMSWFN16 Determining Wastewater User Service Charge Rates

A Step By Step Manual with Software ........................$10.80*

FMBLFN17 The Road To Financing: Assessing and Improving Your

Community’s Credit Worthiness ......................................$0.00

FMBKFN18 Financing Models for Environmental Protection: Helping

Communities Meet Their Environmental Goals ............$0.00

FMBLFN20 Clean Water State Revolving Fund:  Financing America’s En-

vironmental Infrastructure–A Report of Progress..........$0.00

FMBKFN22 Beyond SRF: A Workbook for Financing CCMP 

Implementation ....................................................................$0.00

FMBLFN25 Clean Water State Revolving Fund Funding 

Framework ............................................................................$0.00

FMFSFN27 Hardship Grants Program for Rural Communities ........$0.00

FMBLFN28 State Match Options for the State Revolving Fund 

Program ..................................................................................$0.00

FMBLFN29 Federal Funding Sources for Small Community 

Wastewater Systems ............................................................$0.00

FMFSFN30 Cleaning Up Polluted Runoff with the Clean Water 

State Revolving Fund ..........................................................$0.00

FMFSFN31 Protecting Wetlands with the Clean Water State 

Revolving Fund......................................................................$0.00

FMFSFN32 Funding Estuary Projects Using the Clean Water 

State Revolving Fund ..........................................................$0.00

WWFSFN32 Rural Community Assistance Program (RCAP) Help 

for Small Community Wastewater Projects ..................$0.60*

FMFSFN33 Funding of Small Community Needs Through the 

Clean Water State Revolving Fund ................................$0.80*

FMBLFN34 USDA Loan and Grant Funding for Small Community

Wastewater Projects ..........................................................$1.60*

FMFSFN35 Funding Water Conservation and Reuse with the 

Clean Water State Revolving Fund ................................$0.40*

WWFSFN36 Baseline Information on Small Community Wastewater

Needs and Financial Assistance ......................................$0.40*

WWBKFN37 Cost Effectiveness Analysis ............................................$10.60*

FMBKGN01 It’s Your Choice: A Guidebook for Local Officials 

on Small Community Wastewater Management 

Options ..................................................................................$7.50

FMBLGN14 Watershed Approach Framework ....................................$0.00

FMBLGN15 Why Watersheds? ................................................................$0.00

FMBKGN16 Selecting Your Engineer . . . How to Find the Best 

Consultant for Small Town Water and Wastewater 

Projects ................................................................................$18.00

FMBKPP03 Public-Private  Partnerships for Environmental Facilities: 

A Self-Help Guide for Local Governments ....................$0.00

FMBLPP06 Developing Public/Private Partnerships: An Option 

for Wastewater Financing ..................................................$0.00

WWBLMG09 Choices for Communities: Wastewater Management 

Options for Rural Areas ....................................................$1.00*

WWBKMG10 Ohio Livestock Manure and Wastewater Management

Guide ......................................................................................$2.20

WWBLMG12 Watershed Management:  A Policy-Making Primer......$2.30

General Information
GNBLGN03 Watershed Protection Approach: An Overview............$0.00

GNBLGN07 Redoximorphic Features for Identifying Aquic 

Conditions..............................................................................$5.50

GNBLGN11 Section 319 National Monitoring Program: 

An Overview ........................................................................$0.00

GNBKGN12 Community-Based Environmental Protection: A Resource

Book For Protecting Ecosystems and Communities ....$(call)

GNBLGN13 Environmental Indicators of Water Quality in the United

States ......................................................................................$0.00

GNBKGN14 Watershed Protection: A Statewide Approach ..............$0.00

GNBKGN16 The Quality of Our Nation’s Waters—Nutrients and

Pesticides ................................................................................$0.00

GNBLGN17* Animal Agriculture: Waste Management Practices ....$2.55*

WWBRGN19 Natural Systems for Wastewater Treatment in Cold 

Climates ..................................................................................$0.00

WWBRGN20 Innovations in Sludge Drying Beds: A Practical 

Technology ............................................................................$0.00

WWBLGN31 Inflow/Infiltration: A Guide for Decision Makers ..........$6.85

WWBKGN35 Municipal Wastewater Reuse: Selected Readings on 

Water Reuse ........................................................................$11.55

WWBKGN36 Waste Water Justice?  Its Complexion in Small Places 

(Appendix) ............................................................................$0.00

WWBKGN39 Septic Tank Siting to Minimize the Contamination 

of Ground Water by Microorganisms ..........................$15.35

WWBLGN40 EPA Journal Reprint: Protecting Ground Water, 

The Hidden Resource..........................................................$5.10

WWBLGN55 GAO Report: Water Pollution Information on the 

Use of Alternative Wastewater Treatment Systems ......$2.00

WWBKGN58 Guide to Septage Treatment and Disposal ....................$0.00

WWBLGN59 Biosolids Recycling: Beneficial Technology for a 

Better Environment ..............................................................$0.00

WWBLGN62 Office of Wastewater Management Primer....................$4.80

WWBRGN63 Clean Water...A Better Environment: Wastewater 

Management at EPA ............................................................$0.00

WWBRGN64 Source Reduction: An Integral Part of the MWPP 

Program ..................................................................................$0.00

WWBLGN65 Marine and Estuarine Protection Programs and 

Activities ................................................................................$0.00

WWBKGN67 Summary Report: Small Community Water and 

Wastewater Treatment ......................................................$13.60

WWBLGN71 Combined Sewer Overflows: Screening and Ranking 

Guidance................................................................................$0.00

WWBKGN72 Combined Sewer Overflows: Guidance for Long 

Term Control Plan ................................................................$0.00

WWBKGN73 Combined Sewer Overflows: Guidance for Permit 

Writers ....................................................................................$0.00

WWBLGN78 United States Census Data1980 and 1990 ....................$1.00

NSFC_ORDERS@MAIL.NESC.WVU.EDU
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DPFSGN07* Overview of the National Onsite Demonstration 

Program ..................................................................................$0.00

DPFSGN08* The National Onsite Demonstration Program: 

Phase I ....................................................................................$0.00

DPFSGN09* The National Onsite Demonstration Program: 

Phase II ..................................................................................$0.00

DPFSGN10* The National Onsite Demonstration Program: 

Phase III ..................................................................................$0.00

DPFSGN11* The National Onsite Demonstration Program Projects 

Database ................................................................................$0.00

DPPKGN12* Complete Package of the National Onsite 

Demonstration Program Fact Sheets ..............................$0.00

NSFC Publications
GNBKIN01 Publications Index 1999......................................................$0.00

SFPLNL01 Combined Sewer Overflows ............................................$0.40*

SFPLNL02 Septic Systems A Practical Alternative for Small 

Communities........................................................................$0.40*

SFPLNL03 Maintaining Your Septic System A Guide for 

Homeowners ......................................................................$0.40*

SFPLNL04 Home Aerobic Wastewater Treatment: An Alternative 

to Septic Systems................................................................$0.40*

SFPLNL05 Management Programs Can Help Small 

Communities........................................................................$0.40*

SFPLNL06 Wastewater Treatment Protects Small Community 

Life, Health ..........................................................................$0.40*

SFPLNL07 Alternative Sewers: A Good Option for Many 

Communities........................................................................$0.40*

SFPLNL08 Choose the Right Consultant for Your Wastewater 

Project ..................................................................................$0.40*

SFPLNL09 Lagoon Systems Can Provide Low-Cost Wastewater 

Treatment..............................................................................$0.40*

SFPLNL10 Sand Filters Provide Quality, Low-Maintenance 

Treatment..............................................................................$0.40*

SFPLNL11 Basic Wastewater Characteristics ....................................$0.40*

SFPLNL12 A Homeowner’s Guide to Onsite System 

Regulations ..........................................................................$0.40*

SFPLNL13 Inspections Equal Preventative Care for Onsite 

Systems ................................................................................$0.40*

SFPLNL14 Constructed Wetlands: A Natural Treatment 

Alternative ............................................................................$0.40*

SFPLNL15 Managing Biosolids in Small Communities ..................$0.40*

SFPLNL16 Spray and Drip Irrigation for Wastewater Reuse, 

Disposal ................................................................................$0.40*

SFPLNL17 Infiltration and Inflow Can Be Costly for 

Communities........................................................................$0.40*

SFPLNL18 Mounds: A Septic System Alternative ............................$0.40*

SFPLNL19 Funding Sources Are Available for Wastewater 

Projects ................................................................................$0.40*

SFPLNL20 Evapotranspiration Systems ..............................................$0.40*

SFPLNL21 Site Evaluations ....................................................................$0.40*

SFPLNL22 Alternative Toilets Options for Conservation and 

Specific Site Conditions ....................................................$0.40*

SFPLNL23 Decentralized Wastewater Treatment Systems ............$0.40*

SFPLNL24 Water Softener Use Raises Questions for System

Owners ................................................................................$0.40*

SFPLNL25 Planning for Onsite System Management ......................$0.00

SFQUNL01 Small Flows Quarterly, Winter 2000 ................................$1.00

SFQUNL02 Small Flows Quarterly, Spring 2000 ................................$1.00

SFQUNL05 Small Flows Quarterly, Winter 2001 ................................$1.00

SFQUNL06 Small Flows Quarterly, Spring 2001 ................................$1.00

SFQUNL07 Small Flows Quarterly, Summer 2001............................$1.00*

SFQUNL08 Small Flows Quarterly, Fall 2001 ......................................$0.00

Operation and Maintenance
WWBLOM01 Reducing the Cost of Operating Municipal Wastewater 

Facilities ..................................................................................$0.00

WWBKOM02 Cost Reduction and Self-Help Handbook ....................$17.15

WWBLOM04 Contract Operation and Maintenance: The Answer 

for Your Town? ......................................................................$2.10

WWBLOM05 Analysis of Performance Limiting Factors (PLFs) at 

Small Sewage Treatment Plants ........................................$3.55

WWBLGN79 Combined Sewer Overflow Control Policy: A 

Consensus Solution to Improve Water Quality ............$0.70

WWBKGN85 Guide to the Biosolids Risk Assessments for the EPA 

Part 503 Rule ........................................................................$0.00

WWBRGN88 Clean Vessel Act: Keep Our Water Clean—Use 

Pumpouts ..............................................................................$0.00

WWBKGN89 National Onsite Wastewater Treatment: A National 

Small Flows Clearinghouse Summary of Onsite 

Systems in the United States, 1993..................................$0.00

WWBKGN90 Seminar Publication: National Conference on Sanitary

Sewer Overflows ..................................................................$0.00

WWBLGN91 Sewage Sludge (Biosolids) Use or Disposal 

Documents ............................................................................$0.70

WWBKGN92 Commitment to Watershed Protection: A Review 

of the Clean Lakes Program ..............................................$0.00

WWBKGN93 Response to Congress on Use of Decentralized 

Wastewater Treatment Systems ......................................$14.45

WWBLGN94 Waste Water Justice? Its Complexion in Small 

Places ......................................................................................$0.00

WWBLGN95 Small Community Wastewater Systems ..........................$1.95

WWBKGN96 Compendium of Tools for Watershed Assessment 

and TMDL Development....................................................$0.00

WWBKGN97 1996 Clean Water Needs Survey: Report to 

Congress ................................................................................$0.00

WWBRGN113 Composting Biosolids ..........................................................$0.00

WWBRGN114 Land Application of Biosolids ............................................$0.00

WWBRGN115 Sewage Sludge Incineration ..............................................$0.00

WWBRGN116 Sludge or Biosolids ..............................................................$0.00

WWBLGN126 Outreach and Technical Assistance Programs: 1997

Accomplishments Small Underserved Team..................$0.00

WWBKGN127 Clean Water Tribal Resource Directory For Wastewater

Treatment Assistance ..........................................................$0.00

WWBKGN128 Wastewater Disposal Options for Small Communities 

in Mississippi..........................................................................$4.05

WWBKGN129 Wastewater Disposal Options for Small Communities 

in Alabama ............................................................................$4.05

WWBKGN130 Wastewater Disposal Options for Small Communities 

in Louisiana ............................................................................$4.05

WWBKGN142 Clean Water Action Plan: Restoring and Protecting 

America’s Waters..................................................................$0.00

WWBLGN143 Response to Congress on the AEES “Living Machine”

Wastewater Treatment Technology ..................................$6.70

WWBLGN144 Response to Congress On Privatization of Wastewater 

Facilities ..................................................................................$6.25

WWBLGN155 US Census Data on Small Community Housing and

Wastewater Disposal and Plumbing Practices ..............$1.30

WWBLGN156 1996 Clean Water Needs Survey: Small Community Waste-

water Needs ..........................................................................$1.30

WWBKGN158 Introduction to the National Pretreatment 

Program................................................................................$17.40

WWBLGN159 Watershed Progress:  Rouge River Wastershed

Michigan ................................................................................$0.70

WWBKGN161 Animal Feeding Operations:  The Role of Counties ....$5.00

WWCDGN162 Wastewater Resources for Small Communities ..........$14.95

GNBKIN05 Designing a Water Conservation Program: An 

Annotated Bibliography of Source Materials ................$0.00

NODP Publications
DPBLGN01 Education, technology, and management system

demonstrations in rural Vermont ......................................$3.50

DPBLGN02 Demonstration of innovative onsite wastewater

systems in the Green Hill Pond watershed of 

Rhode Island..........................................................................$2.25

DPBLGN03 An innovative technology and management district

demonstration in an impaired watershed in southern 

Pennsylvania ..........................................................................$1.95

DPBLGN04 A demonstration of innovative treatment and disposal 

technologies in environmentally sensitive karst terrain 

near Rock Bridge Memorial State Park Missouri ..........$1.95

DPBLGN05 Monongalia Management and Maintenance 

Partnership Project (3MP), Monongalia County, 

West Virginia ........................................................................$1.95

DPBLGN06 Demonstration of innovative treatment and disposal

systems in the former coal-mining town of Burnett, 

Washington ............................................................................$2.65

(800) 624-8301  |  (304) 293-4191
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WWBRPE62 Fat-Free Sewers:  How to Prevent Fats, Oils, and Greases

from Damaging Your Home and the Environment ......$0.30

Regulations
GNBLRG01 Introduction to Water Quality Standards........................$3.80

WWBKRG01 A Guide to State-Level Onsite Regulations, (2000) ....$16.20

WWBKRG21 Wastewater Flow Rates from the State Regulations, 

November 2000 ................................................................$21.80

WWBKRG22 Percolation Tests from the State Regulations, 

November 2000 ................................................................$27.55

WWBKRG23 Alternative Toilets from the State Regulations, 

November 2000 ................................................................$22.90

WWBKRG24 Greywater Systems from the State Regulations, 

November 2000 ..................................................................$9.60

WWBKRG26 Package Plants and Aerobic Treatment Systems 

from the State Regulations, November 2000 ..............$20.80

WWBKRG30 Control of Pathogens and Vector Attraction in 

Sewage Sludge ......................................................................$0.00

WWBLRG31 NPDES Storm Water Program: Question and Answer 

Document, Volume 1..........................................................$0.00

WWBLRG34 State Onsite Wastewater Regulatory Contacts List, 

November 2000 ..................................................................$0.00

WWBKRG35 Standards for the Use and Disposal of Sewage Sludge 

40 CFR Part 503 ..................................................................$0.00

WWBKRG36 Domestic Septage Regulatory Guidance: A Guide to 

the EPA 503 Rule..................................................................$0.00

WWBLRG37 NPDES Storm Water Program: Question and Answer 

Document, Volume 2..........................................................$0.00

WWBKRG38 Plain English Guide to the EPA Part 503 Biosolids 

Rule..........................................................................................$0.00

WWBLRG39 NPDES Self-Monitoring System User Guide ..................$4.50

WWBLRG41 Federal Register Part VII EPA CSO Control Policy ........$1.80

WWBLRG42 NPDES and Sewage Sludge Program Authority: A Hand-

book for Federally Recognized Indian Tribes ................$0.00

WWBKRG43 Land Application of Sewage Sludge: A Guide for Land 

Appliers on the Requirements of the Federal Standards 

for the Use or Disposal of Sewage Sludge, 40 CFR 

Part 503 ..................................................................................$0.00

WWBKRG44 Preparing Sewage Sludge for Land Application or 

Surface Disposal ..................................................................$8.70

WWBLRG45 Surface Disposal of Sewage Sludge ................................$7.45

WWBRRG48 Florida Clean Vessel Act: What it Means for Boaters 

and Marinas ..........................................................................$0.00

WWBLRG49 Combined Sewer Overflow (CSO) Control Policy ......$5.25

WWBKRG50 Part 503 Implementation Guidance ..............................$38.50

WWBKRG51 U.S. EPA NPDES Permit Writers’ Manual ........................$0.00

WWBKRG52 Septic Tanks—Southeast from the State Regulations:  

November 2000 ................................................................$15.05

WWBKRG53 Septic Tanks—Southwest from the State Regulations :  

November 2000 ................................................................$11.20 

WWBKRG54 Septic Tanks—Northwest from the State Regulations:  

November 2000 ..................................................................$9.60

WWBKRG55 Septic Tanks—Northeast from the State Regulations:  

November 2000 ................................................................$10.40

WWBKRG56 Location, Separation and Sizing of Onsite Systems—South-

east from the State Regulations: November 2000 ....$10.10

WWBLRG57 Location, Separation and Sizing of Onsite Systems—South-

west from the State Regulations: November 2000 ......$7.20

WWBKRG58 Location, Separation and Sizing of Onsite Systems—North-

west from the State Regulations: November 2000 ......$8.50

WWBKRG59 Location, Separation and Sizing of Onsite Systems—North-

east from the State Regulations: November 2000........$9.80

WWBKRG60 Site Evaluations and Inspections—Southeast from 

the State Regulations: November 2000........................$12.35

WWBLRG61 Site Evaluations and Inspections—Southwest from 

the State Regulations: November 2000 ..........................$5.15

WWBLRG62 Site Evaluations and Inspections—Northwest from 

the State Regulations: November 2000 ..........................$4.80

WWBKRG63 Site Evaluations and Inspections—Northeast from 

the State Regulations: November 2000........................$14.10

WWBKRG64 Proceedings of the First National Onsite Wastewater 

State Regulators Conference..............................................$9.20

WWFSRG65 Fact Sheet:  Class V Injection Wells ................................$0.70

WWBLOM06 Onsite Operator Training Program: Success in Every 

Region!....................................................................................$3.80

WWBLOM07 Alternative Sewers Operation and Maintenance: 

Special Evaluation Project ..................................................$2.90

WWBKOM08 Combined Sewer Overflows: Guidance for Nine 

Minimum Controls ..............................................................$0.00

WWBKOM09 POTW Sludge Sampling and Analysis Guidance 

Document............................................................................$15.85

WWBKOM16 Detection, Control, and Correction of Hydrogen Sulfide

Corrosion in Existing Wastewater Systems ....................$0.00

WWBKOM17 Chemical Aids Manual for Wastewater Treatment 

Facilities ................................................................................$0.00

WWBLOM35 Onsite Assistance Program – Helping Small Wastewater

Treatment Plants Achieve Permit Compliance ..............$0.00

WWBLOM37 Constructed Wetlands for On-Site Septic Treatment: A

Guide to Selecting Aquatic Plants for Low-Maintenance

Micro-Wetlands ....................................................................$0.70

GNBLOM40 Guide to Safety in Confined Spaces ................................$0.00

WWBKOM41* A Manual for Managing Septic Systems ....................$30.00*

WWBKOM42* Biosolids Management Handbook for Small Publicly

Owned Treatment Works ..............................................$52.20*

WWBKOM43* Draft Framework for Watershed-Based Trading ............$0.00

Public Education
GNBRPE02 Everyone Shares a Watershed............................................$0.20

GNBLPE03 DES Guide to Groundwater Protection: Answers to 

Questions About Groundwater Protection in New 

Hampshire..............................................................................$2.75

GNBRPE04 Test the Waters! Careers in Water Quality ....................$0.20

GNBRPE05 Adopt Your Watershed........................................................$0.00

GNBLPE06 Reflecting on Lakes: A Guide for Watershed 

Partnerships............................................................................$0.80

GNFSPE07 Quality Development and Stormwater Runoff ..............$0.35

WWBLPE01 Is Your Proposed Wastewater Project Too Costly? 

Options for Small Communities........................................$1.00

WWPSPE02 Onsite Wastewater Treatment for Small Communities 

and Rural Areas ....................................................................$1.25

WWBLPE07 Benefits of Water and Wastewater Infrastructure..........$0.00

WWBRPE17 Your Septic System: A Guide for Homeowners ............$0.00

WWBRPE18 The Care and Feeding of Your Septic System................$0.00

WWBRPE20 So...Now You Own a Septic System ................................$0.00

WWBRPE21 Groundwater Protection and Your Septic System ........$0.00

WWBRPE26 Preventing Pollution Through Efficient Water Use........$0.00

WWPKPE28 Homeowner’s Septic Tank Information Package ..........$2.25

WWBLPE31 Sanitary Sewer Overflows: What Are They, and 

How Do We Reduce Them?..............................................$0.00

WWPSPE35 Indicator Organisms in Wastewater Treatment..............$2.90

WWBLPE37 Homeowner Onsite System Recordkeeping Folder 

(NSFC) ....................................................................................$0.45

WWBLPE38 Wastewater Treatment: The Student’s Resource 

Guide ......................................................................................$1.50

WWBRPE39 Combined Sewer Overflows in Your Community ........$0.70

WWPSPE41 Do More with SCORE: Small Community Outreach 

and Education Helps Solve Wastewater Problems ......$0.00

WWBLPE44 Clean Water for Today: What is Wastewater 

Treatment?..............................................................................$1.00

WWBLPE46 Living on Karst: A Refrence Guide for Landowners 

in Limestone Regions ..........................................................$0.00

GNBRPE51 Polluted ..................................................................................$0.00

GNPSPE52 National Estuary Program: Bringing our Esturaries 

New Life ................................................................................$0.00

WWBRPE53 How Wastewater Treatment Works…The Basics ..........$0.00

WWBKPE54 State of the Chesapeake Bay:  A Report to the Citizens 

of the Bay Region ................................................................$0.00

WWBRPE57 The Care and Feeding of Your Septic System 

(Spanish Version) ..................................................................$0.00

WWBRPE58 So...Now You Own a Septic System

(Spanish Version) ..................................................................$0.00

WWBRPE59 Groundwater Protection and Your Septic System 

(Spanish Version) ..................................................................$0.00

nsfc_orders@mail.nesc.wvu.edu
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Research
WWBKRE13 Technical Evaluation of the Vertical Loop Reactor 

Process Technology ..........................................................$12.05

WWBLRE14 Methodology to Predict Nitrogen Loading from 

Conventional Gravity On-Site Wastewater Treatment 

Systems ..................................................................................$3.20

WWBKRE16 Preliminary Risk Assessment for Viruses in Municipal

Sewage Sludge Applied to Land ......................................$0.00

WWBKRE17 Evaluation of Oxidation Ditches for Nutrient 

Removal................................................................................$17.40

WWBLRE18 Rock-Plant Filter: An Alternative for Onsite Sewage 

Treatment ..............................................................................$1.45

WWBLRE19 NPCA Septic Tank Project 1990-1995 ............................$5.60

WWBLRE20 Field Performance of the Waterloo Biofilter with 

Different Wastewaters ........................................................$4.15

WWBKRE21 Potential Effects of Water Softener Use on Septic 

Tank Soil Absorption On-Site Waste Water Systems....$7.60

WWBLRE22 Project Summary: Treatment of Municipal Wastewaters

by the Fluidized Bed Bioreactor Process ........................$1.30

WWBKRE23 Treatment Capability of Three Filters for Septic Tank 

Effluent..................................................................................$17.30

WWBKRE24 Evaluation of the Performance of Five Aerated 

Package Treatment Systems ..............................................$5.00

WWBKRE25 The Expanding Dairy Industry: Impact on Ground  Water

Quality and Quantity with Emphasis on Waste Manage-

ment System Evaluation for Open Lot Dairies ............$11.70

WWBKRE26 Assessment of On-Site Graywater and Combined 

Wastewater Treatment and Recycling Systems ..........$25.00

WWBKRE27 ULF Water Closets Study: Final Report ........................$25.00

WWBLRE28 Household Water Reduction and Design Flow Allowance for

On-Site Wastewater Management and Supplement ......$2.55

WWBKRE29 Evaluation of Spray Irrigation As A Methodology For 

On-Site Wastewater Treatment and Disposal ..............$13.35

WWBLRE30 Linear Regression for Nonpoint Source Pollution 

Analyses..................................................................................$0.00

WWBLRE31 Variable Grade Sewers: Special Evaluation Project ..$4.25*

WWBKRE32* Assessment of Single-Stage Trickling Filter 

Nitrification ............................................................................$0.00

WWBLRE33* Sequencing Batch Reactors ..............................................$6.30*

WWBKRE34* In-Vessel Composting of Municipal Wastewater 

Sludge ....................................................................................$0.00

WWBLRE35* Report on the Use of Wetlands for Municipal 

Wastewater Treatment and Disposal ..........................$10.00*

WWBKRE36* Subsurface Flow Constructed Wetlands for Wastewater

Treatment ..........................................................................$21.25*

Technology Packages
WWBKGN09 Alternative Toilets Technology Package ..........................$7.15

WWBKGN29 Sand Filter Technology Package......................................$12.40

WWBKGN41 STEP Pressure Sewer Technology Package ..................$13.00

WWBKGN53 Spray and Drip Irrigation Technology Package ..........$16.95

WWBKGN54 Constructed Wetlands General Information 

Technology Package..........................................................$10.80

WWBLGN57 Watershed Management Technology Package..............$6.50

WWBKGN61 Vertical Separation Distance Technology Package ....$10.45

WWBKGN66 Septic Tank Additives Technology Package..................$13.00

WWBKGN68 Water Conservation Effects on Onsite Wastewater 

Treatment Technology Package ......................................$11.90

WWBKGN69 Design of Constructed Wetlands Technology 

Package ................................................................................$10.80

WWBKGN70 Management Districts Technology Package ................$13.35

WWBKGN74 Gravelless Drainfields Technology Package ................$10.80

WWBKGN75 Operator Protection Information Package (Aids 

Virus in Wastewater Treatment Plants)..........................$13.60

WWBKGN76 Sand Mound Technology Package ..................................$9.35

WWBKGN77 Biomat Technology Package............................................$13.60

WWBKGN80 Grinder Pump Pressure Sewer Technology 

Package ................................................................................$14.25

WWBKGN82 Greywater Technology Package ........................................$7.95

WWBKGN83 Site Evaluation Technology Package ..............................$14.25

WWPKGN86 Nonpoint Pointers: Understanding and Managing 

Nonpoint Source Pollution in Your Community ..........$0.00

WWPKGN87 Alternative Onsite Systems Technology Package ..........$5.50

Training Materials
WWBKTR01 NPDES Compliance Inspection Training Program 

Student’s Guide..................................................................$18.65

WWBLTR02 NPDES Compliance Inspection Video Workbook: 

Inspecting a Parshall Flume................................................$4.55

WWBKTR03 NPDES Compliance Monitoring Inspector Training—

Sampling ..............................................................................$15.70

WWBKTR04 NPDES Compliance Monitoring Inspector Training—

Biomonitoring ....................................................................$11.90

WWBKTR05 NPDES Compliance Monitoring Inspector Training—

Overview ............................................................................$13.60

WWBKTR06 NPDES Compliance Monitoring Inspector Training –

Legal Issues..........................................................................$18.40

WWBKTR07 NPDES Compliance Monitoring Inspector Training—

Laboratory Analysis............................................................$22.00

Videotapes
FMVTMG01 Wastewater Management in Unsewered Areas ..........$10.00

FMVTPE01 Building Support for Increasing User Fees (Videotape

and Workbook ) ................................................................$12.90

WWVTGN10 Morrilton, Arkansas, Land Application of 

Wastewater ..........................................................................$10.00

WWVTGN13 Alternative is Conservation ..............................................$10.00

WWVTGN117 Proper Treatment and Uses of Septage ........................$15.00

WWVTGN135 Septic Systems: Making the Best Use of Nature ........$20.00

WWVTOM36 Sampling Wastewater at a Wastewater Treatment 

Facility ..................................................................................$10.00

WWVTPE03 Sand Filter Technology ......................................................$10.00

WWVTPE04 Small Diameter Effluent Sewers ......................................$10.00

WWVTPE05 Planning Wastewater Treatment for Small 

Communities ......................................................................$10.00

WWVTPE06 Upgrading Small Community Wastewater 

Treatment ............................................................................$10.00

WWVTPE13 Municipal Wastewater: America’s Forgotten 

Resources ............................................................................$15.00

WWVTPE16 Your Septic System: A Guide for Homeowners ..........$10.00

WWVTPE22 Surface Water Video ............................................................Loan

WWVTPE23 Ground Water Video Adventure ........................................Loan

WWVTPE24 Saving Water—The Conservation Video............................Loan

WWVTPE25 Careers in Water Quality......................................................Loan

WWVTPE29 Artificial Marshland Treatment Systems ........................$10.00

WWVTPE33 Water Conservation: Managing Our Precious 

Liquid Asset ........................................................................$13.50

WWVTPE34 Keeping Our Shores/Protecting Minnesota Waters: 

Shoreland Best Management Practices ........................$25.00

WWVTPE40 Care and Feeding of Your Septic System ....................$10.00

WWVTPE42 Dollars Down the Drain: Caring for Your Septic 

Tank ......................................................................................$10.00

WWVTPE43 Septic Systems Revealed: Guide to Operation, Care 

and Maintenance ..............................................................$15.00

WWVTPE45 Maintaining Your Home Aeration Sewage Treatment 

System ..................................................................................$10.00

WWVTPE47 Small Community Wastewater Treatment:  Management and

Myths ....................................................................................$10.00

WWVTPE48 Intermittent Sand Filter - State of the Art Onsite 

Wastewater Treatment ......................................................$10.00

WWVTPE49 PSMA Protocol: Inspecting On-lot Wastewater 

Treatment Systems ............................................................$25.00

WWVTPE50 Problem with Shallow Disposal Systems ........................$0.00

WWVTPE55 Choosing an Alternative Septic System ........................$13.00

WWVTPE60 Recirculating Filter On-Site Sewage Disposal 

System ..................................................................................$10.00

WWVTPE61 Conventional On-Site Sewage Disposal System..........$10.00

WWVTPE63 Next Generation of Sewage Trreatment: “Flushing in the

New Millennium” ..............................................................$30.00

WWVTPE64 Mound/Pressure Distribution On-site Sewage

Disposal System..................................................................$15.00

(800) 624-8301  |  (304) 293-4191
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In an effort to send out wastewater-related news more quickly, the
National Small Flows Clearinghouse (NSFC) established a listserv to
announce NSFC publications, new products, and other information. By
subscribing to the NSFC News Listserv, you can receive the latest in-
formation about sewage treatment options for homes and small com-
munity developments. 

New information is transmitted to subscribers via e-mail on a regular
basis. This listserv is for notification only, and cannot be used for
posting messages.

To subscribe to the NSFC News Listserv, all you have to do is
send e-mail to subnsfcnews@mail.nesc.wvu.edu.
No additional text is required. 

Ordering Information
Phone:
(800) 624-8301 or 
(304) 293-4191 
Business hours are 8 a.m. to                 
5 p.m. Eastern Time

E-mail:
nsfc_orders@mail.nesc.wvu.edu

Fax:
(304) 293-3161

Mail: 

National Small Flows Clearinghouse
West Virginia University
P.O. Box 6064
Morgantown, WV 26506-6064 

Please indicate the product item
number, title, cost, quantity, and
total for each item ordered. Make
sure you include your name, affilia-
tion, address, and phone number
with each order.

Free items are limited to one of
each per order. 

Shipping and handling charges are
actual shipping and handling costs
for all orders. All orders from out-
side the U.S. (excluding Canada)
must be prepaid.

All payments must be in U.S. 
dollars using VISA, MasterCard, Dis-
cover, check, or money order. 

To place your order using VISA,
MasterCard, or Discover, include
your credit card number, expiration
date, and signature on the order
form.  

Make checks payable to 
WVU Research Corporation.

Please allow two to four weeks for 
delivery.

Name________________________________________________________________________________________________________

Affiliation __________________________________________________________________________________________________

Address ____________________________________________________________________________________________________

City __________________________________________________________ State ________ Zip Code__________________

Phone ( _____ ) ____________________________________ Fax ( _____ ) ______________________________________

E-mail Address __________________________________________________________________________________________________________

Please check form of payment:

Check/Money Order MasterCard VISA Discover 

Card Number________________________________________________________________________________

Expiration Date ________________________________

_____________________________________________________________________________________________________

Signature (Required for credit card orders.)

Subtotal

Shipping 

Total Cost

Products Order Form
Item Number Title Cost Qty. Total

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________

CUT OR COPY FORM FOR ORDERING

Have the Latest Wastewater Information 
at Your Fingertips!



A new database of conservation as-

sistance tools is available on the Local

Government Environmental Assistance

Network (LGEAN) Web site. The data-

base enables users to search for grants,

cost sharing, and technical assistance

that is available for natural resources

projects in the western U.S. The data-

base is located in the “Financing” draw-

er of the LGEAN Toolbox at

www.lgean.org/html/toolbox.cfm.

Source Water
Protection Case
Studies Available 

A variety of local government
source water protection case studies
are now available on the U.S. Environ-
mental Protection Agency (EPA) Web
site. The case studies are comprehen-
sive local approaches that can serve as
good models for other communities in-
terested in designing source water pro-
tection programs. Eleven case studies
can currently be accessed and addi-
tional case studies will be added as they
become available. To view the case
studies, go to www.epa.gov/safewa-
ter/protect/casesty/casestudy.html.

The authors would like to thank Terry Harless, CPA, and Chris Sforza, CPA, of
the West Virginia Department of Administration Financial Accounting and Report-
ing Section for reviewing this article. 
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Financial consultants and accountants will face the task of placing values on
existing assets, infrastructure under construction, and future projects. Values for
assets that are currently being depreciated will be adjusted to reflect the new re-
quirements. GASB 34 allows enough flexibility for state and local governments to
adapt the new pronouncement. This latitude is obscured within the terminology
of the pronouncement and raises concerns for the financial users. Some state offi-
cials are concerned about whether GASB 34’s applications will be consistent with-
in branches of state and local governments. 

Communities that don’t follow GAAP may pay more to issue debt in relation
to their bond rating since the bonding agency will not be able to easily compare
their financial health with statistical information. Public water systems that refuse
to adapt or implement the new accounting procedures also may become casual-
ties by not being able to obtain loans due to a poor bond rating, thus, making
them unable to replace non-repairable or outdated infrastructure.

GASB 34 Will Provide a Better Financial Picture
The idea of taking a closer look at a water system will: 
1) force systems to perform a more technical analysis and potentially force the

accountant to obtain training in the technical aspects of the system relative
to past material costs or to obtain guidance from a technical source (engi-
neers, technicians, contractors, operators, etc.); and 

2) assist municipalities and public water entities to evaluate their systems and
determine the life of their infrastructure, thereby evaluating and generating
repair and replacement revenue. 

About the Authors:

Patrick A. Taylor, P.E., is as-

sistant manager of the Infra-

structure and Capacity De-

velopment Department in

the West Virginia Depart-

ment of Health and Human

Resources.

CONTINUED FROM PAGE 29

What on Earth is GASB 34 and why should you care?

held in April 2001. We plan to offer

Class I designer/installer training for

conventional onsite systems and lift sta-

tions as well.”

The center holds traditional class-

room instruction at a new forestry con-

ference center at the site under a ref-

erendum of understanding with the

forestry center at West Virginia Univer-

sity. For hands-on instruction, students

will use above-ground onsite systems

installed as part of NODP Phase III on

a two-acre site next to the center. Ad-

ditional systems also are being con-

structed for the training center, includ-

ing a low-pressure pipe system, con-

structed wetlands, sand filters, home

aerobic treatment systems, peat filters,

and drainfield alternatives. 

The center also uses the Chestnut

Ridge Demonstration Project located

about a mile from the above-ground fa-

cility to show trainees actual working

examples of onsite systems.

“In the past, onsite wastewater train-

ing was done only in the classroom in

West Virginia,” said Aiton. “Onsite sys-

tem training and licensing test scores

have improved, and the hands-on in-

struction has helped wastewater pro-

fessionals learn how to design and in-

stall onsite systems properly.” 

For more information about the West

Virginia Onsite Wastewater Training

Center, contact Aiton at (800) 624-8301,

or e-mail maiton@wvu.edu. 

Three States Build New 
Onsite Centers 
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Linda Jordan is an auditor
with the drinking water state
revolving fund, and works
with the West Virginia De-
partment of Health and
Human Resources.

Conservation 
Assistance Tool

Available on
LGEAN

Wayne Crotty of All Pro Services in Kissim-
mee, Florida, answers questions about water
conservation at the Florida Onsite Waste-
water Training Center. The 3.5- and 1.6-gal-
lon toilets behind him flush and empty into
basins so students can compare the flows.
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GASB 34 has been called a “blockbuster”

issue, and it certainly is in terms of how the re-

quirements of GASB 34 will dramatically affect the

overall financial reporting of state and local gov-

ernments. The question we need to answer is,

“How will GASB 34 affect my water and/or waste-

water utility?”

The purpose of the requirements is to provide

more information to those who use government

financial reports and to guide and educate the

public. This includes understanding the extent to

which the government has invested in capital as-

sets, such as roads, bridges, and other infrastruc-

ture assets.

Increasing Citizen Knowledge of Infrastructure
Cost

Finance officers can safely argue that their an-

nual reports seldom make the best-seller list of

even anti-tax firebrands. Nevertheless, GASB 34’s

goal is to make government financial information

more citizen-friendly. If citizen readers of financial

reports can learn more about how their govern-

ments have invested taxpayer and rate-payer dol-

lars in capital assets, such as water and wastewater

systems—or, conversely, learn how their govern-

ments have not invested enough public dollars—

they can use that information to make personal

or collective spending decisions. Whether the

new reports give good news or bad, citizens will

know more about the true costs of providing safe

water, or keeping water free from pollution.

This is relevant for at least two reasons. First,

information about the true and full cost of infra-

structure, and the corresponding financial per-

formance, allows citizens to understand more

about the quality (or lack thereof) of their envi-

ronmental infrastructure compared to that of

other communities. 

Second, informed citizens will better under-

stand the costs of different types of governmental

services supported through capital investment.

Citizen resistance to the costs of investing or rein-

vesting in water or wastewater capital facilities

prevents some communities from complying with

environmental laws and regulations. Sometimes,

this is because of other local demands for limited

taxpayer dollars. Questions, such as, “How do the

ongoing and total costs of maintaining public

school infrastructure compare to the cost of roads

and bridges or the costs of providing safe water

or effective wastewater treatment?” may be easi-

er to answer with supporting financial records.

Under GASB 34, the financial performance and

total costs of the governmental “enterprises” may

be compared to other public infrastructure-relat-

ed services.

Improving Information for Financial Analysis
The GASB 34 requirements should result in

improved information for internal and external

analysis of a government’s financial condition. In

meeting the reporting guidelines of GASB 34,

governmental finance professionals and their gov-

erning boards will possess improved data for de-

termining if environmental infrastructure is ade-

quately financed. The new reporting requirements

also give governments flexibility in demonstrating

financial responsibility for important public capi-

tal assets. 

GASB 34 may facilitate external professional

review of the government’s financial condition.

At the same time, it is reasonable to expect that

the impact will be greater for medium to small

governments than for large governments. Larger

units of government, accustomed to seeking bond

ratings, have traditionally prepared detailed finan-

cial information for external review. The majority

of governments in the rural West are not rated

and have never received bond ratings. However,

after making the adjustments to implement GASB

34, small- and medium-sized governments will be

able to provide more complete financial reports

to analysts of state revolving funds, and other pub-

lic and private financing entities. 

The fact that GASB 34 may enhance external

financial review of governments should be impor-

tant to the U.S. Environmental Protection Agency,

the states, and Congress. The Clean Water and

Safe Drinking Water State Revolving Funds pro-

vide significant public subsidy to local govern-

ments seeking low-interest financing for environ-

mental infrastructure improvements. For public

lenders, as the quality of financial reporting im-

proves, the analysis of financial condition may be

facilitated so that the best use of state revolving

fund resources can be determined. 

Bill Jarocki is the director of Environmental Fi-

nance Center 10 at Boise State University.

C L O S I N G  T H O U G H T S

Since When Has Accounting and Financial Reporting
Caused Such a Ruckus?

Bill Jarocki
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The National Small Flows Clearing-
house has developed a new poster,
Wastewater Collection and Treatment
Systems for Small Communities, that
focuses strictly on technologies for
wastewater treatment in small com-
munities.

Pretreatment options, constructed
wetlands, rotating biological con-
tactors, trickling filters, drip irri-
gation, and alternative collection
systems are just some of the 25
technologies discussed.  

The technologies the poster de-
scribes are applicable to subdivi-
sions, schools, churches, restau-
rants, parks, shopping centers, and
other small-flow situations. Small
flows are systems treating fewer
than one million gallons per day. 

Illustrations and descriptions of
each technology are included. This
poster also contains a larger all-in-
clusive illustration depicting typi-
cal uses of alternative wastewater
collection and treatment systems
in a small community setting.
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