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Chapter 2: Management of Onsite Wastewater Treatment Systems

2.1 Introduction
Effective management is the key to ensuring that

the requisite level of environmental and public

health protection for any given community is

achieved. It is the single most important factor in

any comprehensive wastewater management

program. Without effective management, even the

most costly and advanced technologies will not be

able to meet the goals of the community. Numerous

technologies are currently available to meet a broad

range of wastewater treatment needs. Without

proper management, however, these treatment

technologies will fail to perform as designed and

efforts to protect public health and the environment

will be compromised.

The literature on OWTSs is replete with case

studies showing that adequate management is

critical to ensuring that OWTSs are sited, designed,

installed, and operated properly. As USEPA

pointed out in its Response to Congress on Use of
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Decentralized Wastewater Treatment Systems

(1997), “Few communities have developed organi-

zational structures for managing decentralized

wastewater systems, although such programs are

required for centralized wastewater facilities and

for other services (e.g., electric, telephone, water,

etc).”

Good planning and management are inseparable.

The capacity of the community to manage any

given technology should be factored into the

decision-making process leading to the planning

and selection of a system or set of systems appro-

priate for the community. As Kreissl and Otis noted

in New Markets for Your Municipal Wastewater

Services: Looking Beyond the Boundaries (1999),

appropriate technologies should be selected based

on whether they are affordable, operable, and

reliable. The selection of individual unit processes

and systems should, at a minimum, be based on

those three factors. Although managing OWTSs is

obviously far more complicated than assessing

whether the systems are affordable, operable and

reliable, an initial screening using these criteria is a

critical element of good planning.

Historically, the selection and siting of OWTSs has

been an inconsistent process. Conventional septic

tank and leach field systems were installed based on

economic factors, the availability of adequate land

area, and simple health-based measures aimed only

at preventing direct public contact with untreated

wastewater. Little analysis was devoted to under-

standing the dynamics of OWTSs and the potential

impacts on ground water and surface waters. Only

recently has there been an understanding of the

issues and potential problems associated with
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In recognition of the need for a comprehensive

management framework that communities can use in

developing and improving OWTS management

programs, USEPA is publishing Guidelines for

Management of Decentralized Wastewater Systems

(see http://www.epa.gov/owm/decent/index.htm). At

the time of the publication of this manual, the final

guidelines and accompanying guidance manual are

almost complete. USEPA envisions that tribes, states,

local governments, and community groups will use the

management guidelines as a reference to strengthen

their existing onsite/decentralized programs. The

guidelines include a set of recommended program

elements and activities and model programs that OWTS

program managers can refer to in evaluating their

management programs.
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failing to manage OWTSs in a comprehensive,

holistic manner.

Many case studies and reports from across the

country provide documentation that a significant

number of OWTSs lack adequate management

oversight, which results in inadequate pollutant

treatment (USEPA, 2000). The lack of system

inventories in many communities makes the task of

system management even more challenging.

As a result of the perception that onsite/decentral-

ized systems are inferior, old-fashioned, less

technologically advanced, and not as safe as

centralized wastewater treatment systems from both

an environmental and public health perspective,

many communities have pursued the construction

of centralized systems (collection systems and

sewage treatment plants). Centralized wastewater

collection and treatment systems, however, are not

the most cost-effective or environmentally sound

option for all situations (e.g., sewage treatment

plants can discharge high point source loadings of

pollutants into receiving waters). They are costly to

build and operate and are often infeasible or cost-

prohibitive, especially in areas with low popula-

tions and dispersed households. Many communities

lack both the revenue to fund these facilities and

the expertise to manage the treatment operations. In

addition, centralized treatment systems can contrib-

ute to unpredicted growth and development that

might threaten water quality.

As development patterns change and increased

development occurs in rural areas and on the urban

fringe, many communities are evaluating whether

they should invest in centralized sewage treatment

plants or continue to rely on OWTSs. The avail-

ability of innovative and alternative onsite tech-

nologies and accompanying management strategies

now provides small communities with a practical,

cost-effective alternative to centralized treatment

plants. For example, analysis included in USEPA’s

Response to Congress on Use of Decentralized

Wastewater Treatment Systems (1997) shows that

the costs of purchasing and managing an OWTS or

a set of individual systems can be significantly (22

to 80 percent) less than the cost of purchasing and

managing a centralized system.

Regardless of whether a community selects more

advanced decentralized systems, centralized sys-

tems, or some combination of the two, a compre-

hensive management program is essential. As

USEPA noted in Wastewater Treatment/Disposal for

Small Communities (1992), effective management

strategies depend on carefully evaluating all

feasible technical and management alternatives and

selecting appropriate solutions based on the needs

of the community, the treatment objectives, the

economic capacity, and the political and legislative

climate.

The management tasks listed have become increas-

ingly complex, especially given the need to develop

a management strategy based on changing priorities

primarily driven by new development activities.

Rapid urbanization and suburbanization, the

presence of other sources that might discharge

nutrients and pathogens, water reuse issues, increas-

ingly stringent environmental regulations, and

recognition of the need to manage on a watershed

basis increase the difficulty of this task. Multiple

objectives (e.g., attainment of water quality criteria,

protection of ground water, efficient and affordable

wastewater treatment) now must be achieved to

reach the overarching goal of maintaining eco-

nomically and ecologically sound communities.

Investment by small communities in collection and

treatment systems increases taxes and costs to

consumers—costs that might be reduced substan-

tially by using decentralized wastewater treatment

systems. From a water resource perspective achiev-

ing these goals means that public health, contact

recreation activities, fisheries, shellfisheries,

drinking water resources, and wildlife need to be

protected or restored. From a practical standpoint,

achieving these goals requires that the management

entity develop and implement a program that is

consistent with the goal of simultaneously meeting

and achieving the requirements of the Safe Drink-

ing Water Act, the Clean Water Act, the Endan-

gered Species Act, and other applicable federal,

state, tribal, and local requirements.

Changing regulatory contexts point to scenarios in

which system selection, design, and replacement

will be determined by performance requirements

tied to water quality standards or maximum

contamination limits for ground water. Cumulative

effects analyses and antidegradation policies might

be used to determine the level of technology and

management needed to meet the communities’

resource management goals. Comprehensive
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coordinated management programs are needed to

meet this challenge. These programs require

interdisciplinary consultations among onsite system

management entities, water quality

agencies, land use planners, engineers, wildlife

biologists, public health specialists, and others to

ensure that these goals and objectives are efficiently

achieved with a minimum of friction or program

overlap.

Fortunately, there are solutions. Technologies that

can provide higher levels of pollutant reduction

than were practical in the past appear to be

emerging. Better monitoring and assessment

methods are now available to determine the

effectiveness of specific technologies. Remote

sensing is possible to help monitor and understand

system operation, and more sophisticated inspec-

tion tools are available to complement visual

septic tank/SWIS inspections.

2.2 Elements of a successful
program

The success or failure of an onsite wastewater

management program depends significantly on

public acceptance and local political support;

adequate funding; capable and trained technical and

field staff; and clear and concise legal authority,

regulations, and enforcement mechanisms (Ciotoli

and Wiswall, 1982). Management programs should

include the following critical elements:

• Clear and specific program goals

• Public education and outreach

• Technical guidelines for site evaluation, design,

construction, and operation/maintenance

• Regular system inspections, maintenance, and

monitoring

• Licensing or certification of all service providers

• Adequate legal authority, effective enforcement

mechanisms, and compliance incentives

• Funding mechanisms

• Adequate record management

•   Periodic program evaluations and revisions

Although all of these elements should be present in a

successful management program, the responsibility

for administering the various elements might fall on

a number of agencies or entities. Regardless of the

size or complexity of the program, its components

must be publicly accepted, politically feasible,

fiscally viable, measurable, and enforceable.

Many of the program elements discussed in this

chapter are described in more detail in the other

chapters of this manual. The elements described in

detail in this chapter are those essential to the

selection and adoption of a management program.

2.2.1 Clear and specific program goals

Developing and meeting program goals is critical

to program success. Management programs typi-

cally focus on two goals—protection of public

health and protection of the environment. Each

onsite system must be sited, designed, and managed

to achieve these goals.

Public health protection goals usually focus on

preventing or severely limiting the discharge of

pathogens, nutrients, and toxic chemicals to ground

water. Surface water bodies, including rivers, lakes,

streams, estuaries, and wetlands, can also be

adversely affected by OWTSs. Program goals

should be established to protect both surface and

ground water resources.

Public participation opportunities during

program planning and implementation

• Agreement on basic need for program

• Participation on committees, e.g., finance, technical,

educational

• Selection of a consultant or expert (request for

proposal, selection committee, etc.)

• Choosing the most appropriate options from the

options identified by a consultant or expert

• Obtaining financing for the preferred option

• Identifying and solving legal questions and issues

• Providing input for the enforcement/compliance plan

• Implementation and construction
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2.2.2 Public education and outreach

Public education

Public participation in and support for planning,

design, construction, and operation and mainte-

nance requirements are essential to the acceptance

and success of an onsite wastewater management

program. Public meetings involving state and local

officials, property owners, and other interested

parties are an effective way to garner support for

the program. Public meetings should include

discussions about existing OWTS problems and

cover issues like program goals, costs, financing,

inspection, and maintenance. Such meetings

provide a forum for identifying community

concerns and priorities so that they can be consid-

ered in the planning process. Public input is also

important in determining management and compli-

ance program structure, defining the boundaries of

the program, and evaluating options, their relative

requirements and impacts, and costs.

Public outreach

Educating homeowners about the proper operation

and maintenance of their treatment systems is an

essential program activity. In most cases, system

owners or homeowners are responsible for some

portion of system operation and maintenance or

for ensuring that proper operation and mainte-

nance occurs through some contractual agreement.

The system owner also helps to monitor system

performance. Increased public support and

program effectiveness can be promoted by educat-

ing the public about the importance of OWTS

management in protecting public health, surface

waters, ground water resources, and property

values.

Onsite system owners are often uninformed about

how their systems function and the potential for

ground water and surface water contamination

from poorly functioning systems. Surveys show

that many people have their septic tanks pumped

only after the system backs up into their homes or

yards. Responsible property owners who are

educated in proper wastewater disposal and mainte-

nance practices and understand the consequences of

system failure are more likely to make an effort to

ensure their systems are in compliance with opera-

tion and maintenance requirements. Educational

materials for homeowners and training courses for

designers, site evaluators, installers, inspectors, and

operation/maintenance personnel can help reduce

the impacts from onsite systems by reducing the

number of failing systems, which potentially

reduces or eliminates future costs for the system

owner and the management program.

2.2.3 Technical guidelines for site
evaluation, design, and
construction

The regulatory authority (RA) should set technical

guidelines and criteria to ensure effective and

functioning onsite wastewater systems. Guidelines

for site evaluation, system design, construction,

operation/maintenance, and inspection are neces-

sary to maintain performance consistency. Site

evaluation guidelines should be used to determine

the site’s capability to accept the expected wastewa-

ter volume and quality. Guidelines and standards on

system design ensure the system compatibility with

the wastewater characteristics to be treated and its

structural integrity over the life of the system.

Construction standards should require that systems

conform to the approved plan and use appropriate

construction methods, materials, and equipment.

2.2.4 Regular system operation,
maintenance, and monitoring

An OWTS should be operated and maintained to

ensure that the system performs as designed for its

service life. Both individual systems and sets of

systems within a delineated management area

should be monitored to ensure proper performance

and the achievement of public health and environ-

mental goals. A combination of visual, physical,

bacteriological, chemical, and remote monitoring

approaches can be used to assess system perfor-

mance. Specific requirements for reporting to the

appropriate regulatory agency should also be

defined in a management program. The right to

enter private property to access and inspect compo-

nents of the onsite system is also an essential

element of an effective management program.
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2.2.5 Licensing or certification of
service providers

Service providers include system designers, site

evaluators, installers, operation/maintenance

personnel, inspectors, and septage pumpers/haulers.

A qualifications program that includes certification

or licensing procedures for service providers should

be incorporated into a management program.

Licensing can be based on examinations that assess

basic knowledge, skills, and experience necessary

to perform services. Other components include

requirements for continuing education, defined

service protocols, and disciplinary guidelines or

other mechanisms to ensure compliance and

consistency. Many states already have, or are

planning, certification programs for some service

providers. These and other existing licensing

arrangements should be incorporated when they

complement the objectives of the management

program.

2.2.6 Adequate legal authority, effective
enforcement mechanisms, and
compliance incentives

Onsite wastewater management programs need a

combination of legal authorities, enforcement

mechanisms, and incentives to ensure compliance

and achievement of program goals. To ensure

program effectiveness, some program mechanisms

should be enforceable. Although the types of

mechanisms management entities use will vary by

program, the following mechanisms should be

enforceable: construction and operating permits,

requirements for performance bonds to ensure

proper construction or system operation and

maintenance, and licensing/certification require-

ments to ensure that service providers have the

necessary skills to perform work on treatment

systems. Management entities should also have the

authority to carry out repairs or replace systems

and, ultimately, to levy civil penalties. Enforce-

ment programs, however, should not be based

solely on fines if they are to be effective. Informa-

tion stressing public health protection, the mon-

etary benefits of a clean environment, and the

continued functioning of existing systems (avoid-

ance of system replacement costs) can provide

additional incentives for compliance. Finally, it

should be recognized that the population served by

the management program must participate in and

support the program to ensure sustainability.

2.2.7 Funding mechanisms

Funding is critical to the functioning of an effec-

tive OWTS management program. Management

entities should ensure that there is adequate funding

available to support program personnel, education

and outreach activities, monitoring and evaluation,

and incentives that promote system upgrades and

replacement. Funding might also be needed for

new technology demonstrations and other program

enhancements.

2.2.8 Adequate record management

Keeping financial, physical, and operational

records is an essential part of a management

program. Accurate records of system location and

type, operation and maintenance data, revenue

generated, and compliance information are neces-

sary to enhance the financial, operational, and

regulatory health of the management program.

Electronic databases, spreadsheets, and geographic

information systems can help to ensure program

effectiveness and appropriate targeting of program

resources. At a minimum, program managers

should maintain records of system permits, design,

size, location, age, site soil conditions, complaints,

inspection results, system repairs, and maintenance

schedules. This information should be integrated

with land use planning at a watershed or wellhead

protection zone scale.

2.2.9 Periodic program evaluations and
revisions

Management programs for onsite systems are

dynamic. Changing community goals, resources,

environmental and public health concerns, develop-

ment patterns, and treatment system technologies

require that program managers—with public

involvement—regularly evaluate program effec-

tiveness and efficiency. Program managers might

need to alter management strategies because of

suburban sprawl and the close proximity of central-

ized collection systems. Resource and staff limita-

tions might also necessitate the use of service

providers or designated management entities to
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ensure that systems in a jurisdiction are adequately

managed.

2.3 Types of management entities

Developing, implementing, and sustaining a

management program requires knowledge of the

political, cultural, and economic context of the

community, the current institutional structure, and

available technologies.  Also required are clearly

defined environmental and public health goals and

adequate funding. A management program should

be based on the administrative, regulatory, and

operational capacity of the management entity and

the goals of the community. In many localities,

partnerships with other entities in the management

area (watershed, county, region, state, or tribal

lands) are necessary to increase the capacity of the

management program and ensure that treatment

systems do not adversely affect human health or

water resources. The main types of management

entities are federal, state, and tribal agencies; local

government agencies; special-purpose districts and

public utilities; and privately owned and operated

management entities. Descriptions of the various

types of management entities are provided in the

following subsections.

2.3.1 Federal, state, tribal, and local
agencies

Federal, state, tribal, and local governments have

varying degrees of authority and involvement in the

development and implementation of onsite waste-

water management programs. In the United States,

tribal, state, and local governments are the main

entities responsible for the promulgation and enforce-

ment of OWTS-related laws and regulations. Many of

these entities provide financial and technical assis-

tance. Tribal, state, and local authority determines the

degree of control these entities have in managing

onsite systems. General approaches and responsibili-

ties are shown in table 2-1.

At the federal level, USEPA is responsible for

protecting water quality through the implementa-

tion of the Clean Water Act (CWA), the Safe

Drinking Water Act (SDWA), and the Coastal Zone

Act Reauthorization Amendments (CZARA). Under

these statutes, USEPA administers a number of

programs that affect onsite system management.

The programs include the Water Quality Standards

Program, the Total Maximum Daily Load Pro-

gram, the Nonpoint Source Management Program,

the National Pollutant Discharge Elimination

System (NPDES) Program, the Underground

Injection Control (UIC) Program, and the Source

Water Protection Program. Under the CWA and the

Twelve problems that can affect OWTS management programs

1. Failure to adequately consider site-specific environmental conditions (site evaluations)

2. Codes that thwart system selection or adaptation to difficult local site conditions and that do not

allow the use of effective innovative or alternative technologies

3. Ineffective or nonexistent public education and training programs

4. Failure to include water conservation and reuse

5. Ineffective controls on operation and maintenance of systems

6. Lack of control over residuals management

7. Lack of OWTS program monitoring and evaluation, including OWTS inspection and monitoring

8. Failure to consider the special characteristics and requirements of commercial, industrial, and

large residential systems

9. Weak compliance and enforcement programs

10. Lack of adequate funding

11. Lack of adequate legal authority

12. Lack of adequately trained and experienced personnel

Source: Adapted from USEPA, 1986.
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SDWA, USEPA has the authority to directly

regulate specific categories of onsite systems under

the UIC and NPDES programs. The CZARA

section 6217 Coastal Nonpoint Source Program

requires the National Oceanic and Atmospheric

Administration (NOAA) and USEPA to review and

approve upgraded state coastal nonpoint source

programs to meet management measures for new

and existing OWTSs. These measures address

siting, designing, installing, maintaining, and

protecting water quality. See chapter 1 for addi-

tional information and Internet web sites.

State and tribes might manage onsite systems

through various agencies. Typically, a state or tribal

public health office is responsible for managing

onsite treatment systems. Regulation is sometimes

centralized in one state or tribal government office

and administered from a regional or local state

office. In most states, onsite system management

responsibilities are delegated to the county or

municipal level. Where such delegation occurs, the

state might exercise varying degrees of local

program oversight.

Leadership and delegation of authority at the state

level are important in setting technical, manage-

ment, and performance requirements for local

programs. In states where local governments are

responsible for managing onsite systems, state

authority often allows flexibility for local programs

to set program requirements that are appropriate

for local conditions and management structures as

long as the local program provides equal or greater

protection than that of state codes. Statewide

consistency can be promoted by establishing

• Administrative, managerial, and technological

requirements

• Performance requirements for natural resource

and public health protection

• Requirements for monitoring and laboratory

testing

• Education and training for service providers

• Technical, financial, and administrative support

• Periodic program reviews and evaluations

• Enforcement of applicable regulations

Many states set minimum system design and siting

requirements for onsite systems and are actively

involved in determining appropriate technologies.

Other states delegate some or all of this authority to

local governments. Some states retain the responsi-

bility for the administrative or technical portions of

the onsite management program; in these states, the

local governments’ primary role is to implement

the state requirements.

2.3.2 Local government agencies

In many states, local governments have the respon-

sibility for onsite wastewater program manage-

ment. These local management programs are

administered by a variety of municipal, county, or

district-level agencies. The size, purpose, and

authority of county, township, city, or village

government units vary according to each state’s

statutes and laws. Depending on the size of the

jurisdiction and the available resources, an onsite

wastewater management program can be adminis-

tered by a well-trained, fully staffed environmental

or public health agency or by a board composed of

local leaders. In some states, some or most of the

responsibility for onsite system management is

delegated by the legislature to local governments.

In states with “home rule” provisions, local units of

government have the authority to manage onsite

systems without specific delegation by the state

legislature. Some local home rule governments also

have the power to enter into multiple agency or

jurisdictional agreements to jointly accomplish any

home rule function without any special authority

from the state (Shephard, 1996).

County governments can be responsible for a

variety of activities regarding the management of

onsite systems. A county can assume responsibility

for specific activities, such as OWTS regulation,

within its jurisdiction, or it can supplement and

support existing state, city, town, or village waste-

water management programs with technical,

financial, or administrative assistance. Counties can

provide these services through their normal opera-

tional mechanisms (e.g., a county department or

agency), or they can establish a special district to

provide designated services to a defined service

area. County agency responsibilities might include

• Adoption of state minimal requirements or

development of more stringent requirements

• Planning, zoning, and general oversight of

proposed development

• Review of system designs, plans, and installa-

tion practices
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• Permitting of systems and construction over-

sight

• Inspection, monitoring, and enforcement

• Reports to public and elected officials

Township, city, or village governments can be

responsible for planning, permitting, and operat-

ing onsite wastewater facilities and enforcing

applicable regulations. The precise roles and

responsibilities of local governments depend on

the preferences, capabilities, and circumstances

of each jurisdiction. Because of the variability in

state enabling legislation and organizational

structures, the administrative capacity, jurisdic-

tion, and authority of local entities to manage

onsite wastewater systems vary considerably.

2.3.3 Special-purpose districts and
public utilities

The formation of special-purpose districts and

public utilities is usually enabled by state law to

provide public services that local governments do

not or cannot provide. A special-purpose district

or public utility is a quasigovernmental entity

established to provide specific services or to

conduct activities specified by the enabling

legislation. Special districts (e.g., sanitation

districts) provide single or multiple services, such

as managing planning and development activities,

conducting economic development programs,

improving local conditions, and operating drinking

water and wastewater treatment facilities. The

territory serviced by this entity is variable and can

include a single community, a portion of a commu-

nity, a group of communities, parts of several

communities, an entire county, or a regional area.

State enabling legislation usually outlines the

authority, structure, and operational scope of the

district, including service area, function, organiza-

tional structure, financial authority, and perfor-

mance criteria.

Special-purpose districts and public utilities are

usually given sufficient financial authority to apply

for or access funds, impose service charges, collect

fees, impose special assessments on property, and

issue revenue or special assessment bonds. Some

special-purpose districts have the same financing

authority as municipalities, including the authority

to levy taxes and incur general obligation debt.

These districts are usually legal entities that might

enter into contracts, sue, or be sued. There might

be situations where eminent domain authority is

needed to effectively plan and implement onsite

programs. Special-purpose districts and public

Sanitation district management of onsite systems: New Mexico

Onsite systems in the community of Peña Blanca, New Mexico, are managed by the Peña Blanca Water and

Sanitation District, which is organized under state statutes that require a petition signed by 25 percent of the

registered voters and a public referendum before a district may be formed. Once formed, water and sanitation

districts in New Mexico are considered subdivisions of the state and have the power to levy and collect ad

valorem taxes and the right to issue general obligation and revenue bonds.

Residents and public agency officials in Peña Blanca sought to improve the management of systems in the

community after a 1985 study found that 86 percent of existing systems required upgrades, repair, or

replacement. The water and sanitation district was designated as the lead agency for managing OWTSs

because it already provided domestic water service to the community and had an established administrative

structure. The sanitation district relies on the New Mexico Environment Department to issue permits and monitor

installation, while the district provides biannual pumping services through an outside contractor for a monthly fee

of $10.64 for a 1,000-gallon tank. The district also supervises implementation of the community’s onsite system

ordinance, which prohibits untreated and unauthorized discharges, lists substances that might not be discharged

into onsite systems (e.g., pesticides, heavy metals), and provides for sampling and testing. Penalties for

noncompliance are set at $300 per violation and not more than 90 days imprisonment. Liens might be placed on

property for nonpayment of pumping fees.

The program has been in operation since 1991 and serves nearly 200 homes and businesses. Septage pooling

on ground surfaces, a problem identified in the 1985 study, has been eliminated.

Source: Rose, 1999.
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utilities will most likely have to work closely with

state or local authorities when program planning or

implementation requires the use of this authority.

Special districts and public utilities can be an effective

option for managing onsite systems. The special

district and public utility models have been adopted

successfully in many states. A good example is the

creation of water districts and sanitation districts,

which are authorized to manage and extend potable

water lines and extend sewerage service in areas

near centralized treatment plants. The development

of onsite system management functions under the

authority of existing sanitation districts provides

support for planning, installation, operation,

maintenance, inspection, enforcement, and financ-

ing of these programs. Traditional onsite manage-

ment entities (e.g., health departments) can partner

with sanitation or other special districts to build a

well-integrated program. For example, a health

department could retain its authority to approve

system designs and issue permits while the sanita-

tion district could assist with regional planning and

conduct inspection, maintenance, and remediation/

repair activities.

In some areas, special districts or public utilities

have been created to handle a full range of manage-

ment activities, from regional planning and system

permitting to inspection and enforcement. In 1971

the City of Georgetown, California, developed and

implemented a comprehensive, community-wide

onsite management program in the Lake Auburn

Trails subdivision (Shephard, 1996). The district

does not own the onsite systems in the subdivision

but is empowered by the state and county govern-

ments to set performance requirements, review and

approve system designs, issue permits, oversee

construction, access treatment system sites to

conduct monitoring, and provide routine mainte-

nance. The initial permit fees were approximately

$550. Annual fees in 1995 were approximately

$170 per dwelling and $80 for undeveloped lots

(Shephard, 1996).

Onsite management districts or public utilities,

whether wholly or partially responsible for system

oversight, can help ensure that treatment systems

are appropriate for the site and properly planned,

designed, installed, and maintained. Typical goals

for the management district or utility might include

• Providing appropriate wastewater collection/

treatment service for every residence or business

• Integrating wastewater management with land

use and development policies

• Managing the wastewater treatment program at

a reasonable and equitable cost to users

Management districts and public utilities generally

are authorized to generate funds from a variety of

sources for routine operation and maintenance,

inspections, upgrades, and monitoring and for

future development. Sources of funds can include

initial and renewable permit fees, monthly service

charges, property assessments, and special fees.

Onsite wastewater management districts that are

operated by or closely allied with drinking water

supply districts can coordinate collection of system

service charges with monthly drinking water bills

in a manner similar to that used by centralized

wastewater treatment plants. Although some home-

owners might initially resist fees and other charges

that are necessary to pay for wastewater manage-

ment services, outreach information on the effi-

ciencies, cost savings, and other benefits of coop-

erative management (e.g., financial support for

system repair, upgrade, or replacement and no-cost

pumping and maintenance) can help to build

support for comprehensive programs. Such support

is especially needed if a voter referendum is

required to create the management entity. When

creating a new district, public outreach and stake-

holder involvement should address the following

topics:

• Proposed boundaries of the management district

• Public health and natural resource protection

issues

• Problems encountered under the current man-

agement system

• Performance requirements for treatment systems

• Onsite technologies appropriate for specific site

conditions

• Operation and maintenance requirements for

specific system types

• Septage treatment and sewage treatment plant

capacity to accept septage

• Cost estimates for management program compo-

nents

• Program cost and centralized system manage-

ment cost comparisons
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• Potential program partners and inventory of

available resources

• Proposed funding source(s)

• Compliance and enforcement strategies

• Legal, regulatory, administrative, and manage-

rial actions to create, develop, or establish the

management entity

Another type of special district is the public

authority. A public authority is a corporate body

chartered by the state legislature with powers to

own, finance, construct, and operate revenue-

producing public facilities. A public authority can

be used in a variety of ways to construct, finance,

and operate public facilities, including OWTSs.

It should be noted that some state codes restrict or

disallow a managed group of special districts from

managing onsite systems. In other cases, clear legal

authority for program staff to enter private prop-

erty to perform inspections and correct problems

has not been provided. These limitations can be

addressed through special legislation authorizing

the creation of entities with explicit onsite manage-

ment responsibilities. Laws and regulations can also

be changed to provide special districts the authority

to manage onsite systems and to conduct inspec-

tion, maintenance, and remediation activities.

2.3.4 Privately owned and operated
management entities

Private sector management entities are another

option for ensuring OWTS are properly managed.

These entities are often responsible for system

design, installation, operation, and maintenance. In

some cases, these private firms also serve as the

sole management entity; for example, a firm might

manage an onsite system program for a residential

subdivision as a part of a public-private partner-

ship. Several options exist for public/private

partnerships in the management of onsite systems.

OWTS management programs can contract with

private firms to perform clearly defined tasks for

which established protocols exist, such as site

evaluation, installation, monitoring/inspection, or

maintenance. An example of such an arrangement

would be to contract with a licensed/certified

provider, such as a trained septage pumper/hauler

who could be responsible for system inspection,

maintenance, and record keeping. Another example

would be the case where treatment systems in

residential subdivisions are serviced by a private

entity and operated under a contract with the

subdivision or neighborhood association.

Private for-profit corporations or utilities that

manage onsite systems are often regulated by the

state public utility commission to ensure continu-

Development company creates a service district in Colorado

The Crystal Lakes Development Company has been building a residential community 40 miles northwest of Fort

Collins, Colorado, since 1969. In 1972 the company sponsored the creation of the Crystal Lakes Water and

Sewer Association to provide drinking water and sewage treatment services. Membership in the association is

required of all lot owners, who must also obtain a permit for onsite systems from the Larimer County Health

Department. The association enforces county health covenants, aids property owners in the development of

onsite water and wastewater treatment systems, monitors surface and ground water, and has developed

guidelines for inspecting onsite water and wastewater systems. System inspections are conducted at the time

of property transfer.

The association conducts preliminary site evaluations for proposed onsite systems, including inspection of a

backhoe pit excavated by association staff with equipment owned by the association. The county health

department has also authorized the association to design proposed systems. The association currently

manages systems for more than 100 permanent dwellings and 600 seasonal residences. Management services

are provided for all onsite systems in the development, including 300 holding tanks, 7 community vault toilets,

recreational vehicle dump stations, and a cluster system that serves 25 homes on small lots and the

development’s lodge, restaurant, and office buildings. The association is financed by annual property owner

dues of $90 to $180 and a $25 property transfer fee, which covers inspections.

Source: Mancl, 1999.
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ous, acceptable service at reasonable rates. Service

agreements are usually required to ensure private

organizations will be financially secure, provide

adequate service, and be accountable to their

customers. These entities can play a key role in

relieving the administrative and financial burden on

local government by providing system management

services. It is likely that in the future private firms

will build, own, and operate treatment systems and

be subject only to responsible administrative

oversight of the management entity.

2.3.5 Regulatory authorities and
responsible management entities

Most regulatory authorities (e.g., public health

departments and water quality authorities) lack

adequate funding, staff, and technical expertise to

develop and implement comprehensive onsite

system management programs. Because of this lack

of resources and trained personnel, program

managers across the country are considering or

implementing alternative management structures

that delegate responsibility for specified manage-

ment program elements to other entities. Hoover

and Beardsley (2000) recommend that management

entities develop alliances with public and private

organizations to establish environmental quality

goals, evaluate treatment system performance

information, and promote activities that ensure

onsite system management programs meet perfor-

mance requirements.

English and Yeager (2001) have proposed the

formation of responsible management entities

(RMEs) to ensure the performance of onsite and

other decentralized (cluster) wastewater treatment

systems. RMEs are defined as legal entities that

have the technical, managerial, and financial

capacity to ensure viable, long-term, cost-effective

centralized management, operation, and mainte-

nance of all systems within the RME’s jurisdiction.

Viability is defined as the capacity of the RME to

protect public health and the environment effi-

ciently and effectively through programs that focus

on system performance rather than adherence to

prescriptive guidelines (English and Yeager, 2001).

RMEs can operate as fully developed management

programs under existing oversight programs (e.g.,

health departments, sanitation districts) in states

with performance-based regulations, and they are

usually defined as comprehensive management

entities that have the managerial, technical, and

financial capacity to ensure that proposed treatment

system applications will indeed achieve clearly

defined performance requirements. System technol-

ogy performance information can be ranked along

a continuum that gives greater weight to confirma-

tory studies, peer-reviewed assessments, and third

party analysis of field applications. Under this

approach, unsupported performance assertions by

vendors and results from limited field studies

Responsibilities of a Comprehensive Onsite Wastewater Management Program

• Power to propose legislation and establish and enforce program rules and regulations

• Land use planning involvement, review and approval of system designs, permit issuance

• Construction and installation oversight

• Routine inspection and maintenance of all systems

• Management and regulation of septage handling and disposal

• Local water quality monitoring

• Administrative functions (e.g., bookkeeping, billing)

• Grant writing, fund raising, staffing, outreach

• Authority to set rates, collect fees, levy taxes, acquire debt, issue bonds, make purchases

• Authority to obtain easements for access to property, enforce regulations, require repairs

• Education, training, certification, and licensing programs for staff and contractors

• Record keeping and database maintenance

Source: NSFC, 1996.
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receive less emphasis in management entity evalua-

tions of proposed treatment technologies (Hoover

and Beardsley, 2001).

Management responsibilities can be assigned to an

entity designated by the state or local government

to manage some or all of the various elements of

onsite wastewater programs. The assignment of

management responsibilities to a comprehensive

RME or to some less-comprehensive management

entity (ME) appears to be a practical solution to the

dilemma of obtaining adequate funding and

staffing to ensure that critical management activi-

ties occur. The use of an RME, however, makes

developing and implementing an onsite manage-

ment program more complex. Increased coordina-

tion and planning are necessary to establish an

effective management program. All of the manage-

ment program activities described below can be

performed by an RME; some may be executed by a

management entity with a smaller scope of capa-

bilities. In jurisdictions where management pro-

gram responsibilities are delegated to an RME, the

regulatory authority (RA; e.g., local health depart-

ment) must oversee the RME to ensure that the

program achieves the comprehensive public health

and environmental goals of the community. De-

pending on state and local codes, a formal agree-

ment or some other arrangement between the RME

and the RA might be required for RME execution

of some program elements, such as issuing permits.

The accompanying text insert, adapted from the

National Small Flows Clearinghouse (1996),

contains an example of activities that a comprehen-

sive RME typically must incorporate into its

management program. It should be noted that the

involvement of an ME to perform some manage-

ment program tasks or an RME to perform the full

range of management tasks should be tailored to

each local situation. Given the evolving nature of

onsite wastewater management programs, activities

in some cases might be performed by an RME,

such as an onsite system utility or private service

provider. In other cases, these responsibilities might

be divided among several state or local government

agencies, such as the local public health depart-

ment, the regional planning office, and the state

water quality agency. Changes in management

strategies (movement toward performance-based

approaches, institution of model management

structures) have resulted in the addition of other

responsibilities, which are discussed later in this

section.

When a less-comprehensive ME conducts a speci-

fied set of these activities, the RA usually retains

the responsibility for managing some or all of the

following activities:

• Defining management responsibilities for the

RA and the ME

• Overseeing the ME

• Issuing permits

• Inspecting onsite systems

• Responding to complaints

• Enforcement and compliance actions

• Monitoring receiving water quality (surface and

ground water)

• Regulation of septage handling and disposal

• Licensing and certification programs

• Keeping records and managing databases for

regulatory purposes

• Coordinating local and regional planning efforts

The RA, however, will often delegate to the ME

the responsibility for implementing some of the

activities listed above. The activities delegated to

the ME will be determined by the capacity of the

ME to manage specific activities, the specific

public health and environmental problems to be

addressed by the ME, and the RA’s legal authority

to delegate some of those activities. For example, if

the ME is an entity empowered to own and operate

treatment systems in the service area, the ME

typically would be responsible for all aspects of

managing individual systems, including setting

fees, designing and installing systems, conducting

inspections, and monitoring those systems to ensure

that the RA’s performance goals are met. Otis,

McCarthy, and Crosby (2001) have presented a

framework appropriate for performance manage-

ment that illustrates the concepts discussed above.

2.4 Management program
components

Developing and implementing an effective onsite

wastewater management program requires that a

systematic approach be used to determine necessary

program elements. Changes and additions to the
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management program should be based on evalua-

tions of the program to determine whether the

program has adequate legal authorities, funding,

and management capacity to administer both

existing and new OWTSs and respond to changing

environmental and public health priorities and

advances in OWTS technologies.

The management program elements described in

the following sections are common to the most

comprehensive onsite management programs (e.g.,

RMEs). USEPA recognizes that states and local

governments are at different stages along the

continuum of developing and implementing

comprehensive management programs that address

their communities’ fiscal, institutional, environ-

mental, and public health goals.

2.4.1 Authority for regulating and
managing onsite treatment
systems

Onsite wastewater program managers should

identify all legal responsibilities of the RA that

might affect the implementation of an effective

program. Legal responsibilities can be found in

state and local statutes, regulations, local codes,

land use laws, and planning requirements. Other

legal mechanisms such as subdivision covenants,

private contracts, and homeowner association rules

might also affect the administration of the pro-

gram. In many jurisdictions, legal authorities that

do not specifically refer to onsite programs and

authorities, such as public nuisance laws, state

water quality standards, and public health laws,

might be useful in implementing the program. A

typical example would be a situation where the

public health agency charged with protecting

human health and preventing public nuisances

interprets this mandate as sufficient authorization to

require replacement or retrofit of onsite system that

have surface seepage or discharges.

The extent and interpretation of authority assigned

to the RA will determine the scope of its duties, the

funding required for operation, and the personnel

necessary to perform its functions. In many juris-

dictions, the authority to perform some of these

activities might be distributed among multiple RAs.

Typical Authorities of a Regulatory Authority

• Develop and implement policy and regulations

• Provide management continuity

• Enforce regulations and program requirements through fines or incentives

• Conduct site and regional-scale evaluations

• Require certification or licensing of service providers

• Oversee system design review and approval

• Issue installation and operating permits

• Oversee system construction

• Access property for inspection and monitoring

• Inspect and monitor systems and the receiving environment

• Finance the program through a dedicated funding source

• Charge fees for management program services (e.g., permitting, inspections)

• Provide financial or cost-share assistance

• Issue and/or receive grants

• Develop or disseminate educational materials

• Provide training for service providers and staff

• Conduct public education and involvement programs

• Hire, train, and retain qualified employees



USEPA Onsite Wastewater Treatment Systems Manual 2-15

Chapter 2: Management of Onsite Wastewater Treatment Systems

Where this is the case, the organizations involved

should have the combined authority to perform all

necessary activities and should coordinate their

activities to avoid program gaps, redundancy, and

inefficiency. In some cases, the RA might delegate

some of these responsibilities to an ME. When a

comprehensive set of responsibilities are delegated

to an RME, the RA should retain oversight and

enforcement authority to ensure compliance with

legal, performance, and other requirements.

Each state or local government has unique organi-

zational approaches for managing onsite wastewater

systems based on needs, perceptions, and circum-

stances. It is vitally important that the authorizing

legislation, regulations, or codes allow the RAs and

MEs to develop an institutional structure capable of

fulfilling mandates through adoption of appropriate

technical and regulatory programs. A thorough

evaluation of authorized powers and capabilities at

various levels and scales is necessary to determine

the scope of program authority, the scale at which

RAs and MEs can operate, and the processes they

must follow to enact and implement the manage-

ment program. Involving stakeholders who repre-

sent public health entities, environmental groups,

economic development agencies, political entities,

and others in this process can ensure that the lines

and scope of authority for an onsite management

program are well understood and locally supported.

In some cases, new state policies or regulations

must be implemented to allow for recognition of

onsite MEs.

2.4.2 Onsite wastewater management
program goals

Developing and implementing an effective manage-

ment program requires first establishing program

goals. Program goals should be selected based on

public health, environmental, and institutional

factors and public concerns. Funding availability,

institutional capability, and the need to protect

consumers and their interests typically affect the

selection of program goals and objectives. One or

more entities responsible for public health and

environmental protection, such as public health and

water quality agencies, can determine the goals.

The development of short- and long-term compre-

hensive goals will most likely require coordination

among these entities. Community development and

planning agencies as well as residents should also

play a role in helping to determine appropriate

goals.

Traditionally, the main goals of most onsite

management programs have been to reduce risks to

public health (e.g., prevent direct public contact

with sewage and avoid pathogenic contamination of

ground water and surface waters); abate public

nuisances (e.g., odors from pit privies and cess-

pools); and provide cost-effective wastewater

treatment systems and management programs.

More recently, there has been an increased focus on

preventing OWTS-related surface and ground

water quality degradation and impacts on aquatic

habitat. Program goals have been expanded to

address nutrients, toxic substances, and a broader

set of public health issues regarding pathogens.

Onsite wastewater-related nutrient enrichment

leading to algae blooms and eutrophication or low

dissolved oxygen levels in surface waters is of

concern, especially in waters that lack adequate

assimilative capacity, such as lakes and coastal

embayments or estuaries. The discharge of toxic

substances into treatment systems and eventually

into ground water has also become a more promi-

nent concern, especially in situations where onsite/

decentralized treatment systems are used by com-

mercial or institutional entities like gasoline service

stations and nursing homes. The potential impacts

from pathogens discharged from OWTS on shell-

fisheries and contact recreation activities have also

moved some OWTS program managers to adopt

goals to protect these resources.

Historically, in many jurisdictions the public health

agency has had the primary role in setting program

goals. Without documented health problems

implicating onsite systems as the source of

problem(s), some public health agencies have had

little incentive to strengthen onsite management

programs beyond the goals of ensuring there was

no direct public contact with sewage or no obvious

drinking water-related impacts, such as bacterial or

chemical illnesses like methemoglobinemia (“blue

baby syndrome”). The availability of more ad-

vanced assessment and monitoring methodologies

and technologies and a better understanding of

surface water and ground water interactions,

however, has led to an increased focus on protect-

ing water quality and aquatic habitat. As a result, in

many states and localities, water quality agencies

have become more involved in setting onsite



Chapter 2: Management of Onsite Wastewater Treatment Systems

2-16 USEPA Onsite Wastewater Treatment Systems Manual

program goals and managing onsite wastewater

programs. Some water quality agencies (e.g.,

departments of natural resources), however, lack

direct authority or responsibility to regulate onsite

systems. This lack of authority points to the need

for increased coordination and mutual goal setting

among health agencies that have such authority.

Regardless of which agency has the legal authority

to manage onsite systems, there is the recognition

that both public health and water quality goals need

to be incorporated into the management program’s

mission. Achievement of these goals requires a

comprehensive watershed-based approach to ensure

that all of the program’s goals are met. Partnerships

with multiple agencies and other entities are often

required to integrate planning, public health

protection, and watershed protection in a meaning-

ful way. Because of the breadth of the issues

affecting onsite system management, many pro-

grams depend on cooperative relationships with

planning authorities, environmental protection and

public health agencies, universities, system manu-

facturers, and service providers to help determine

appropriate management goals and objectives.

2.4.3 Public health and resource
protection goals

OWTS programs should integrate the following

types of goals: public health protection, abatement

of nuisances, ground and surface water resource

protection, and aquatic ecosystem protection.

Setting appropriate program goals helps onsite

program managers determine desired performance

goals for treatment systems and influence siting,

design, and management criteria and requirements.

Examples of more detailed goals follow.

Public health protection goals:

• Reduce health risk due to sewage backup in

homes.

• Prevent ground water and well water contami-

nation due to pathogens, nitrates, and toxic

substances.

• Prevent surface water pollution due to patho-

gens, nutrients, and toxic substances.

• Protect shellfish habitat and harvest areas from

pathogenic contamination and excessive nutri-

ents

• Prevent sewage discharges to the ground surface

to avoid direct public contact.

• Minimize risk from reuse of inadequately

treated effluent for drinking water, irrigation, or

other uses.

• Minimize risk from inadequate management of

septic tank residuals.

• Minimize risk due to public access to system

components.

Public nuisance abatement goals:

• Eliminate odors caused by inadequate plumbing

and treatment processes.

• Eliminate odors or other nuisances related to

transportation, reuse, or disposal of OWTS

residuals (septage).

Environmental protection goals:

• Prevent and reduce adverse impacts on water

resources due to pollutants discharged to onsite

systems, e.g., toxic substances.

• Prevent and reduce nutrient overenrichment of

surface waters.

• Protect sensitive aquatic habitat and biota

2.4.4 Comprehensive planning

Comprehensive planning for onsite systems has

three important components: (1) establishing and

implementing the management entity, (2) establish-

ing internal planning processes for the management

entity, and (3) coordination and involvement in the

broader land-use planning process. Comprehensive

The Department of Environmental Resources and

Health Department in Maryland’s Prince George’s

County worked together to develop geographic

information system (GIS) tools to quantify and

mitigate nonpoint source nutrient loadings to the

lower Patuxent River, which empties into the

Chesapeake Bay. The agencies developed a

database of information on existing onsite systems,

including system age, type, and location, with

additional data layers for depth to ground water

and soils. The resulting GIS framework allows users

to quantify nitrogen loadings and visualize likely

impacts under a range of management scenarios.

Information from GIS outputs is provided to

decision makers for use in planning development

and devising county management strategies.

Source: County Environmental Quarterly, 1997.
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planning provides a mechanism to ensure that the

program has the necessary information to function

effectively.

It is necessary to ensure that onsite management

issues are integrated into decisions regarding future

growth and development. An effective onsite waste-

water management program should be represented

in the ongoing land use planning process to ensure

achievement of the goals of the program and to

assist planners in avoiding the shortcomings of past

planning efforts, which generally allowed the

limitations of conventional onsite technologies to

drive some land use planning decisions. Such

considerations are especially important in situations

where centralized wastewater treatment systems are

being considered as an alternative or adjunct to

onsite or cluster systems. Comprehensive planning

and land use zoning are typically interrelated and

integrated: the comprehensive planning process

results in the development of overarching policies

and guidance, and the land use zoning process

provides the detailed regulatory framework to

implement the comprehensive plan. Honachefsky

(2000) provides a good overview of comprehensive

planning processes from an ecological perspective.

In general, the comprehensive plan can be used to

set the broad environmental protection goals of the

community, and the zoning ordinance(s) can be

used to

• Specify performance requirements for indi-

vidual or clustered systems installed in

unsewered areas, preferably by watershed and/or

subwatershed.

• Limit or prevent development on sensitive

natural resource lands or in critical areas.

• Encourage development in urban growth areas

serviced by sewer systems, if adequate capacity

exists.

• Factor considerations such as system density,

hydraulic and pollutant loadings, proximity to

water bodies, soil and hydrogeological condi-

tions, and water quality/quantity into planning

and zoning decisions.

• Restore impaired resources.

Integrating comprehensive planning and zoning

programs with onsite wastewater program manage-

ment also can provide a stronger foundation for

determining and requiring the appropriate level of

treatment needed for both the individual site and

the surrounding watershed or subwatershed. The

integrated approach thus allows the program

manager to manage both existing and new onsite

systems from a cumulative loadings perspective or

performance-based approach that is oriented toward

the protection of identified resources. Local health

departments (regulatory authorities) charged with

administering programs based on prescriptive codes

typically have not had the flexibility or the re-

Comprehensive planning program elements

• Define management program boundaries.

• Select management entity(ies).

• Establish human health and environmental protection goals.

• Form a planning team composed of management staff and local stakeholders.

• Identify internal and external planning resources and partners.

• Collect information on regional soils, topography, rainfall, and water quality and quantity.

• Identify sensitive ecological areas, recreational areas, and water supply protection areas.

• Characterize and map past, current, and future development where OWTSs are necessary.

• Coordinate with local sewage authorities to identify current and future service areas and determine treatment

plant capacity to accept septage.

• Identify documented problem areas and areas likely to be at risk in the future.

• Prioritize and target problem areas for action or future action.

• Develop performance requirements and strategies to deal with existing and possible problems.

• Implement strategy; monitor progress and modify strategy if necessary.
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sources to deviate from zoning designations and as

a result often have had to approve permits for

developments where onsite system-related impacts

were anticipated. Coordinating onsite wastewater

management with planning and zoning activities

can ensure that parcels designated for development

are permitted based on a specified level of onsite

system performance that considers site characteris-

tics and watershed-level pollutant loading analyses.

To streamline this analytical process, some manage-

ment programs designate overlay zones in which

specific technologies or management strategies are

required to protect sensitive environmental re-

sources. These overlay zones may be based on soil

type, topography, geology, hydrology, or other site

characteristics (figure 2-1). Within these overlay

zones, the RA may have the authority to specify

maximum system densities, system design require-

ments, performance requirements, and operation/

maintenance requirements. Although the use of

overlay zones may streamline administrative

efforts, establishing such programs involves the use

of assumptions and generalizations until a sufficient

number of site-specific evaluations are available to

ensure proper siting and system selection.

Internally, changes in program goals, demograph-

ics, and technological advances require information

and coordination to ensure that the short- and long-

term goals of the program can continue to be met.

Many variables affect the internal planning process,

including factors such as the locations and types of

treatment systems within the jurisdictional area, the

present or future organizational and institutional

structure of the management entity, and the funding

available for program development and implemen-

tation.

The box “Performance-based program elements”

(page 2-21) provides guidance for planning pro-

cesses undertaken by an onsite/decentralized

wastewater management entity. At a minimum, the

onsite management entity should identify and

delineate the planning region, develop program

goals, and coordinate with the relevant public

health, resource protection, economic development,

and land-use planning agencies.

Figure 2-2 shows a process that might be useful in

developing and implementing a performance-based

program whose objectives are to protect specific

resources or achieve stated public health objectives.

2.4.5 Performance requirements

Many state and local governments are currently

adopting or considering the use of performance

requirements to achieve their management goals.

The management entity can use performance

requirements to establish specific and measurable

standards for the performance of onsite systems

that are necessary to achieve the required level of

environmental or public health protection for an

identified management area and resource. All onsite

wastewater management programs are based to

varying degrees on this concept. Traditional

programs have elected to use prescriptive siting,

design, and setback requirements to dictate where

and when conventional septic tank/SWIS systems

are appropriate. The prescriptive standards were

based on the presumption that systems sited and

designed to these standards would protect public

health. In most cases, this assumption provided an

adequate level of protection, but the prescriptions

often were based on standards adopted by others

and not based on scientific evaluations of the site

conditions of the community using them. As a

result, many programs based on prescriptive

requirements do not adequately protect the

resource. (See chapter 5 for more detailed informa-

tion about performance-based approaches.) The

NOWRA Model Framework for Unsewered Waste-

water Infrastructure, discussed in chapter 1, also

provides a model for the development of perfor-

mance-based programs (Walsh et al., 2001; see

http://www.nowra.org).

Performance requirements provide the onsite

system regulatory agency with an objective basis to

oversee siting, system selection and design, installa-

tion, maintenance, and monitoring of OWTS in

order to protect an identified resource or achieve a

stated public health goal. In jurisdictions where

performance requirements are used, the regulatory

agency should not conduct site evaluations and

specify system designs because of potential conflict

of interest issues regarding enforcement and

compliance; that is, the agency would be evaluating

the performance of systems it designed and sited.

The role of the regulatory agency in such a situa-

tion should be to establish performance require-

ments and provide oversight of management,

operation, maintenance, and other activities con-

ducted by private contractors or other entities.
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Figure 2-2. Process for developing onsite wastewater management
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Where appropriate, prescriptive guidelines for

siting, design, and operation that are accepted by

the management entity as meeting specific perfor-

mance requirements for routine system applications

can be appended to local codes or retained to avoid

cost escalation and loss of qualified service provid-

ers (Otis et al., 2001). Designating performance

requirements for areas of a management district

with similar environmental sensitivities and site

conditions can provide property owners with

valuable information on performance expectations

and their rationale (Otis et al., 2001). Performance

standards can be determined based on the need to

protect a site-specific resource, such as residential

drinking wells, or they can be based on larger-scale

analyses intended to manage cumulative OWTS

pollutant loadings (e.g., to protect  a lake or

estuary from nutrient enrichment).

Implementation of performance-based programs

might result in increased management expenditures

due to the need for staff to conduct site or areawide

(e.g., watersheds, subwatersheds, or other geo-

graphic areas) evaluations, inspect, and monitor

system performance as necessary. Service provider

training, the evaluation and approval of new or

alternative system designs, public outreach efforts

to establish public support for this approach, and

new certification/licensing or permit programs will

also increase program costs. These increases can

usually be recovered through permit/license fees.

Also, system owners will be responsible for

operation and maintenance costs. The following

box contains a recommended list of elements for a

performance-based program.

2.4.6 Performance requirements and
the watershed approach

USEPA encourages the use of performance require-

ments on a watershed, subwatershed, or source

water protection zone basis. These are useful

natural units on which to develop and implement

performance-based management strategies. In

situations where jurisdictional boundaries cross

watershed, subwatershed, or source water recharge

boundaries, interagency coordination might be

needed. Setting performance requirements for

individual watersheds, subwatersheds, or source

water areas allows the program manager to deter-

mine and allocate cumulative hydraulic and pollut-

ant loads to ensure that the goals of the community

can be met. To do so, an analysis to determine

whether the cumulative pollutant or hydraulic

loadings can be assimilated by the receiving

environment without degrading the quality of the

resource or use is necessary. There is some uncer-

tainty in this process, and program managers

should factor in a margin of safety to account for

errors in load and treatment effectiveness estimates.

(Refer to chapter 3 for more information on

estimating treatment effectiveness.)

Onsite systems are typically only one of many

potential sources of pollutants that can negatively

affect ground or surface waters. In most cases other

Performance-based program elements

• Obtain or define legal authority to enact management regulations.

• Identify management area.

• Identify program goals.

• Identify specific resource areas that need an additional level of protection, e.g., drinking water

aquifers, areas with existing water quality problems, and areas likely to be at risk in the future.

• Establish performance goals and performance requirements for the management area and specific

watersheds, subwatersheds, or source water protection areas.

• Define performance boundaries and monitoring protocols.

• Determine and set specific requirements for onsite systems based on protecting specific

management areas and achieving of a specified level of treatment (e.g., within a particular

subbasin, there will be no discharge that contains more than 1.0 mg/L of total phosphorus).

• Develop or acquire information on alternative technologies, including effectiveness information and

operation and maintenance requirements (see chapter 4).

• Develop a review process to evaluate system design and system components (see chapter 5).
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site level; that is, the individual OWTS must meet

the performance requirements at the treatment

performance boundary or the point of compliance.

It should be noted that the performance-based

approach is a useful program tool both to prevent

degradation of a water resource and to restore a

degraded resource. Additional information on

antidegradation is available in USEPA’s Water

Quality Standards Handbook. (See http://

www.epa.gov/waterscience/library/wqstandards/

handbook.pdf. For general information on the

USEPA Water Quality Standards Program, see

http://www.epa.gov/OST/standards/.) The Clean

Water Act Section 303(d) program (Total Maxi-

mum Daily Load [TMDL] program) has published

numerous documents and technical tools regarding

the development and implementation of pollutant

load allocations. This information can be found at

http://www.epa.gov/owow/tmdl/. (NOTE: The

identification of other pollutant sources and the

analyses of loadings and modeling related to

TMDL are beyond the scope of this document.)

The text above contains a list of steps that the OWTS

program manager should consider in developing

performance requirements at a watershed scale.

Establishing performance requirements at a watershed scale

Establishing performance requirements involves a sequential set of activities at both the landscape level and

the site level. The following steps describe the general process of establishing performance requirements for

onsite systems:

• Identify receiving waters (ground water, surface waters) for OWTS effluent.

• Define existing and planned uses for receiving waters (e.g., drinking water, recreation, habitat).

• Identify water quality standards associated with designated uses (check with state water agency).

• Determine types of OWTS-generated pollutants (e.g., nutrients, pathogens) that might affect use.

• Identify documented problem areas and areas likely to be at risk in the future.

• Determine whether OWTS pollutants pose risks to receiving waters.

• If there is a potential risk,

– Estimate existing and projected OWTS contributions to total pollutant loadings.

– Determine whether OWTS pollutant loadings will cause or contribute to violations of water quality or

drinking water standards.

– Establish maximum output level (mass or concentration in the receiving water body) for specified

OWTS effluent pollutants based on the cumulative load analysis of all sources of pollutant(s) of

concern.

– Define performance boundaries for measurement of OWTS effluent and pollutant concentrations to

achieve watershed- and site-level pollutant loading goals.

sources of OWTS-generated pollutants (primarily

nutrients and pathogens), such as agricultural

activities or wildlife, are also present in the water-

shed or subwatershed. To properly calculate the

cumulative acceptable OWTS-generated pollutant

loadings for a given watershed or subwatershed, all

other significant sources of the pollutants that

might be discharged by onsite systems should be

identified. This process requires coordination

between the onsite program manager and the

agencies responsible for assessing and monitoring

both surface waters and ground water. Once all

significant sources have been identified, the relative

contributions of the pollutants of concern from

these sources should be determined and pollutant

loading allocations made based on factors the

community selects. State water quality standards

and drinking source water protection requirements

are usually the basis for this process. Once loading

allocations have been made for all of the significant

contributing sources, including onsite systems, the

OWTS program manager needs to develop or

revise the onsite program to ensure that the overall

watershed-level goals of the program are met.

Cumulative loadings from onsite systems must be

within the parameters set under the loading alloca-

tions, and public health must be protected at the
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The use of a watershed-based approach also affords

the water quality and onsite program managers

some flexibility in determining how to most cost-

effectively meet the goals of the community. Given

the presence of both onsite systems and other

sources of pollutants of concern, evaluations can be

made to determine the most cost-effective means of

achieving pollutant load reductions. For example,

farmer or homeowner nutrient management

education might result in significant loading

reductions of nitrogen that could offset the need to

require expensive, more technically advanced

onsite systems designed for nitrogen removal.

Watershed-level evaluations, especially in cases

where new and refined monitoring methods are

employed, might also negate the need for system

upgrade or replacement in some watersheds. For

example, new genetic tracing methods can provide

the water quality program manager with a reliable

tool to differentiate between human sources of

fecal coliform and animal contributions, both

domestic and wild (see chapter 3). The use of these

new methods can be expensive, but they might

provide onsite program managers with a means of

eliminating onsite systems as a significant contrib-

uting source of pathogens.

Onsite program managers have legitimate concerns

regarding the adoption of a performance-based

approach. The inherent difficulty of determining

cumulative loadings and their impacts on a watershed,

the technical difficulties of monitoring the impacts

of OWTS effluent, the evaluation of new technolo-

gies and the potential costs, staffing and expertise

needed to implement a performance-based program

can make this option more costly and difficult to

implement. (NOTE: In general, the RA should not

have the responsibility for monitoring systems

other than conducting random quality assurance

inspections. Likewise, the RA should not have the

primary responsibility of evaluating new or alterna-

tive technologies. Technologies should be evaluated

by an independent entity certified or licensed to

conduct such evaluations, such as an RME.)

Prescriptive regulatory codes that specify technolo-

gies for installation under a defined set of site

conditions have worked reasonably well in the past

in many localities. The use of this approach, in

which baseline design requirements and treatment

effectiveness are estimated based on the use of the

specified technology at similar sites, will continue

to be a key component of most management

programs because it is practical, efficient, and easy

to implement. Programs based purely on prescriptive

requirements, however, might not consistently

provide the level of treatment needed to protect

community water resources and public health.

Many programs using prescriptive requirements are

based on empirical relationships that do not neces-

sarily result in appropriate levels of treatment. Site-

specific factors can also result in inadequate

treatment of OWTS effluent where a prescriptive

approach is used. Political pressure to approve

specific types of systems for use on sites where

Performance requirements in Texas

In 1996 Texas eliminated percolation test requirements

for onsite systems and instituted new performance

requirements for alternative systems (e.g., drip

systems, intermittent sand filters, leaching chambers).

Site evaluations in Texas are now based on soil and site

analyses, and service providers must be certified. These

actions were taken after onsite system installations

nearly tripled between 1990 and 1997.

Source: Texas Natural Resource Conservation

Commission, 1997.

Arizona’s performance-based technical standards

In 2001 Arizona adopted a rule containing technical standards for

onsite systems with design flows less than 24,000 gallons per day

(Arizona Administrative Code, Title 18, Chapters 5, 9, 11, and 14). Key

provisions of the rule include site investigation requirements,

identification of site limitations, design adjustments for better-than-

primary treatment to overcome site limitations, and design criteria and

nominal performance values for more than 20 treatment or effluent

dispersal technologies. Applications for proposed systems are required

to contain wastewater characterization information, technology

selections that address site limitations, soil treatment calculations, and

effluent dispersal area information. Technology-specific general ground

water discharge permits required under the new rule specify design

performance values for TSS, BOD, total coliforms, and TN. Products

with satisfactory third-party performance verification data might receive

additional credits for continuing performance improvement. The

Arizona rule contains important elements of performance-based and

hybrid approaches through adoption of performance values and

specific use criteria for certain systems.

Source: Swanson, 2001.
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prescriptive criteria are not met is another factor

that leads to the installation of inadequate systems.

2.4.7 Implementing performance
requirements through a hybrid
management approach

RAs often adopt a “hybrid” approach that includes

both prescriptive and performance elements. To set

appropriate performance requirements, cumulative

load analyses should be conducted to determine the

assimilative capacity of the receiving environ-

ment(s). This process can be costly, time-consum-

ing, and controversial when water resource charac-

terization data are incomplete, absent, or contested.

Because of these concerns, jurisdictions might elect

to use prescriptive standards in areas where it has

been determined that onsite systems are not a

significant contributing source of pollutants or in

areas where onsite systems are not likely to cause

water quality problems. Prescriptive designs might

also be appropriate and practical for sites where

previous experience with specified OWTS designs

has resulted in the demonstration of adequate

performance (Ayres Associates, 1993).

In those areas where problems due to pollutants

typically found in OWTS discharges have been

identified and in areas where there is a significant

threat of degradation due to OWTS discharges

(e.g., source water protection areas, recreational

swimming areas, and estuaries), performance

requirements might be appropriate. The use of a

performance-based approach allows jurisdictions to

prioritize their resources and efforts to target

collections of systems within an area or subwater-

shed or individual sites within a jurisdictional area.

2.4.8 Developing and implementing
performance requirements

OWTS performance requirements should be

developed using risk-based analyses on a watershed

or site level. They should be clear and quantifiable

to allow credible verification of system perfor-

mance through compliance monitoring. Perfor-

mance requirements should at a minimum include

stipulations that no plumbing backups or ground

surface seepage may occur and that a specified

level of ground/surface water quality must be

maintained at some performance boundary, such as

the terminus of the treatment train, ground water

Florida’s performance-based permit program

Florida adopted provisions for permitting residential performance-based treatment systems in September 2000.

The permit regulations, which can be substituted for provisions governing the installation of onsite systems under

existing prescriptive requirements, apply to a variety of alternative and innovative methods, materials, processes,

and techniques for treating onsite wastewaters statewide. Discharges under the performance-based permit

program must meet treatment performance criteria for secondary, advanced secondary, and advanced wastewater

treatment, depending on system location and the proximity of protected water resources. Performance

requirements for each category of treatment are as follows:

• Secondary treatment: annual arithmetic mean for BOD and TSS < 20 mg/L, annual arithmetic mean for fecal

coliform bacteria < 200 cfu/100 mL.

• Advanced secondary treatment: annual arithmetic mean for BOD and TSS < 10 mg/L, annual arithmetic mean

for total nitrogen < 20 mg/L, annual arithmetic mean for total phosphorus < 10 mg/L, annual arithmetic mean for

fecal coliform bacteria < 200 cfu/100 mL.

• Advanced wastewater treatment: annual arithmetic mean for BOD and TSS < 5 mg/L, annual arithmetic mean

for total nitrogen

< 3 mg/L, annual arithmetic mean for total phosphorus < 1 mg/L, fecal coliform bacteria count for any one

sample < 25 cfu/100 mL.

Operation and maintenance manuals, annual operating permits, signed maintenance contracts, and biannual

inspections are required for all performance-based systems installed under the new regulation. The operating

permits allow for property entry, observation, inspection, and monitoring of treatment systems by state health

department personnel.

Source: Florida Administrative Code, 2000.
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surface, property line, or point of use

(e.g., water supply well, recreational surface water,

aquatic habitat area; see chapter 5).

If prescriptive designs are allowed under a perfor-

mance-based program, these systems should be

proven capable of meeting the same performance

requirements as a system specifically designed for

that site. Under this approach, the management

entity should determine through experience (monitor-

ing and evaluation of the prescribed systems on

sites with similar site characteristics) that the

system will perform adequately to meet stated

performance requirements given sufficiently

frequent operating inspections and maintenance.

Performance monitoring might be difficult and

costly. Although plumbing backups and ground

surface seepage can be easily and inexpensively

observed through visual monitoring, monitoring

the receiving environment (surface receiving waters

and ground water) might be expensive and compli-

cated. Monitoring of ground water is confounded

by the difficulty of locating and sampling subsur-

face effluent plumes. Extended travel times,

geologic factors, the presence of other sources of

ground water recharge and pollutants, and the

dispersal of OWTS pollutants in the subsurface all

complicate ground water monitoring.

To avoid extensive sampling of ground water and

surface waters, especially where there are other

contributing sources of pollutants common to

OWTS discharges, performance requirements can

be set for the treated effluent at a designated

performance boundary before release into the

receiving environment (refer to chapters 3 and 5).

Adjustments for the additional treatment, disper-

sion, and dilution that will occur between the

performance boundary and the resource to be

protected should be factored into the performance

requirements. For example, pretreated wastewater

is typically discharged to unsaturated soil, through

which it percolates before it reaches ground water.

The performance requirement should take into

account the treatment due to physical (filtration),

biological, and chemical processes in the soil, as

well as the dispersion and dilution that will occur

in the unsaturated soil and ground water prior to

the point where the standard is applied.

As a practical matter, performance verification of

onsite systems can be relaxed for identified types of

systems that the RA knows will perform as antici-

pated. Service or maintenance contracts or other

legal mechanisms might be prerequisites to waiving

or reducing monitoring requirements or inspec-

tions. The frequency and type of monitoring will

depend on the management program, the technolo-

gies employed, and watershed- and site-specific

factors. Monitoring and evaluation might occur at

or near the site and include receiving environment

or water quality monitoring and monitoring to

ascertain hydraulic performance and influent flows.

In addition, the OWTS management program needs

to be evaluated to ascertain whether routine mainte-

nance is occurring and whether individual systems

and types of systems are operating properly.

Chapter 4 contains descriptions of most of the

onsite wastewater treatment processes currently in

use. OWTS program managers developing and

implementing performance-based programs will

often need to conduct their own site-specific

evaluations of these treatment options. The text box

that follows documents one approach used to

cooperatively evaluate innovative or alternative

wastewater treatment technologies. Many tribal,

state, and local programs lack the capability to

continually evaluate new and innovative technology

alternatives and thus depend on regional evalua-

tions and field performance monitoring to provide

a basis on which to develop their programs.

2.4.9 Public education, outreach, and
involvement

Public education and outreach are critical aspects of

an onsite management program to ensure public

support for program development, implementation,

and funding. In addition, a working understanding

of the importance of system operation and mainte-

nance is necessary to help ensure an effective

program. In general the public will want to know

the following:

• How much will it cost the community and the

individual?

• Will the changes mean more development in my

neighborhood? If so, how much?

• Will the changes prevent development?

• Will the changes protect our resources (drinking

waters, shellfisheries, beaches)?
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• How do the proposed management alternatives

relate to the above questions?

A public outreach and education program should

focus on three components—program audience,

information about the program, and public out-

reach media. An effective public outreach program

makes information as accessible as possible to the

public by presenting the information in a nontech-

nical format. The public and other interested

parties should be identified, contacted, and con-

sulted early in the process of making major deci-

sions or proposing significant program changes.

Targeting the audience of the public outreach and

education program is important for both maximiz-

ing public participation and ensuring public

confidence in the management program. For onsite

wastewater system management programs, the

audiences of a public outreach and education

program can vary and might include:

• Homeowners

• Manufacturers

• Installers

• System operators and maintenance contractors

• Commercial or industrial property owner

• Public agency planners

• Inspectors

• Site evaluators

• Public

• Students

• Citizen groups and homeowner neighborhood

associations

• Civic groups such as the local Chamber of

Commerce

• Environmental groups

Onsite management entities should also promote

and support the formation of citizen advisory

groups composed of community members to build

or enhance public involvement in the management

program. These groups can play a crucial role in

representing community interests and promoting

support for the program.

Typical public outreach and education program

information includes:

• Promoting water conservation

• Preventing household and commercial/industrial

hazardous waste discharges

• Benefits of the onsite management program

Public outreach and education programs use a

variety of media options available for information

dissemination, including:

• Local newspapers

• Radio and TV

• Speeches and presentations

• Exhibits and demonstrations

• Conferences and workshops

• Public meetings

A cooperative approach for approving innovative/alternative designs in New England

The New England Interstate Water Pollution Control Commission is a forum for consultation and cooperative action

among six New England state environmental agencies. NEIWPCC has adopted an interstate process for reviewing

proposed wastewater treatment technologies. A technical review committee composed of representatives from New

England state onsite wastewater programs and other experts evaluates innovative or alternative technologies or

system components that replace part of a conventional system, modify conventional operation or performance, or

provide a higher level of treatment than conventional onsite systems.

Three sets of evaluation criteria have been developed to assess proposed replacement, modification, or advanced

treatment units. Review teams from NEIWPCC assess the information provided and make determinations that are

referred to the full committee. The criteria are tailored for each category but in general include:

• Treatment system or treatment unit size, function, and applicability or placement in the treatment train.

• Structural integrity, composition, durability, strength, and corresponding independent test results.

• Life expectancy and costs including comparisons with conventional systems/units.

• Availability and cost of parts, service, and technical assistance.

• Test data on prior installations or uses, test conditions, failure analysis, and tester identity.

Source: New England Interstate Water Pollution Control Commission, 2000.
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• School programs

• Local and community newsletters

• Reports

• Direct mailings, e.g., flyers with utility bills

2.4.10 Site evaluation

Evaluating a proposed site in terms of its environ-

mental conditions (climate, geology, slopes, soils/

landscape position, ground water and surface water

aspects), physical features (property lines, wells,

hydrologic boundaries structures), and wastewater

characteristics (anticipated flow, pollutant content,

waste strength) provides the information needed to

size, select, and site the appropriate wastewater

treatment system. In most cases (i.e., under current

state codes and lower-level management entity

structures) RAs issue permits—legal authorizations

to install and operate a particular system at a

specific site—based on the information collected

and analyses performed during the site evaluation.

(NOTE: Detailed wastewater characterization

procedures are discussed in chapter 3; site evalua-

tion processes are presented in section 5.5.)

2.4.11 System design criteria and
approval process

Performance requirements for onsite systems can

be grouped into two general categories—numeric

requirements and narrative criteria. Numeric

requirements set measurable concentration or mass

loading limits for specific pollutants (e.g., nitrogen

or pathogen concentrations). Narrative require-

ments describe acceptable qualitative aspects of the

wastewater (e.g., sewage surface pooling, odor). A

numerical performance requirement might be that

all septic systems in environmentally sensitive areas

must discharge no more than 5 pounds of nitrogen

per year, or that concentrations of nitrogen in the

effluent may be no greater than 10 mg/L. Some of

the parameters for which performance requirements

are commonly set for OWTSs include:

• Fecal coliform bacteria (an indicator of patho-

gens)

• Biochemical oxygen demand (BOD)

• Nitrogen (total of all forms, i.e., organic,

ammonia, nitrite, nitrate)

• Phosphorus (for surface waters)

• Nuisance parameters (e.g., odor, color)

Under a performance-based approach, performance

requirements, site conditions, and wastewater

characterization information drive the selection of

treatment technologies at each site. For known

technologies with extensive testing and field data,

the management agency might attempt to institute

performance requirements prescriptively by

designating system type, size, construction prac-

tices, materials to be used, acceptable site condi-

tions, and siting requirements. For example, the

Arizona Department of Environmental Quality has

adopted a rule that establishes definitions, permit

requirements, restrictions, and performance criteria

for a wide range of conventional and alternative

treatment systems. (Swanson, 2001). Alaska

requires a 2-foot-thick sand liner when the receiv-

ing soil percolates at a rate faster than 1 minute per

inch (Alaska Administrative Code, 1999). At a

minimum, prescriptive system design criteria

Site evaluation program elements

• Establish administrative processes for permit/site

evaluation applications.

• Establish processes and policies for evaluating site

conditions (e.g., soils, slopes, water resources).

• Develop and implement criteria and protocols for

wastewater characterization.

• Determine level of skill and training required for site

evaluators.

• Establish licensing/certification programs for site

evaluators.

• Offer training opportunities as necessary.

Performance requirements and system design in

Massachusetts

Massachusetts onsite regulations identify certain wellhead protection

areas, public water supply recharge zones, and coastal embayments

as nitrogen-sensitive areas and require OWTSs in those areas to meet

nitrogen loading limitations. For example, recirculating sand filters or

equivalent technologies must limit total nitrogen concentrations in

effluent to no more than 25 mg/L and remove at least 40 percent of

the influent nitrogen load. All systems in nitrogen-sensitive areas must

discharge no more than 440 gallons of design flow per acre per day

unless system effluent meets a nitrate standard of 10 mg/L or other

nitrogen removal technologies or attenuation strategies are used.

Source: Massachusetts Environmental Code, Title V.
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should consider the following. (See chapter 5 for

details.)

• Wastewater characterization and expected

effluent volumes.

• Site conditions (e.g., soils, geology, ground

water, surface waters, topography, structures,

property lines).

• System capacity, based on estimated peak and

average daily flows.

• Location of tanks and appurtenances.

• Tank dimensions and construction materials.

• Alternative tank effluent treatment units and

configuration.

• Required absorption field dimensions and

materials.

• Requirements for alternative soil absorption

field areas.

• Sizing and other acceptable features of system

piping.

• Separation distances from other site features.

• Operation and maintenance requirements (access

risers, safety considerations, inspection points).

• Accommodations required for monitoring.

2.4.12 Construction and installation
oversight authority

A comprehensive construction management pro-

gram will ensure that system design and specifica-

tions are followed during the construction process.

If a system is not constructed and installed prop-

erly, it is unlikely to function as intended. For

example, if the natural soil structure is not pre-

served during the installation process (if equipment

compacts infiltration field soils), the percolation

potential of the infiltration field can be signifi-

cantly reduced. Most early failures of conventional

onsite systems’ soil absorption fields have been

attributed to hydraulic overloading (USEPA,

1980). Effective onsite system management

programs ensure proper system construction and

installation through construction permitting,

inspection, and certification programs.

Construction should conform to the approved plan

and use appropriate methods, materials, and

equipment. Mechanisms to verify compliance with

performance requirements should be established to

ensure that practices meet expectations. Typical

existing regulatory mechanisms that ensure proper

installation include reviews of site evaluation

procedures and findings and inspections of systems

during and after installation, i.e., before cover-up

and final grading. A more effective review and

inspection process should include

• Predesign meeting with designer, owner, and

contractor

• Preconstruction meeting with designer, owner,

and contractor

• Field verification and staking of each system

component

• Inspections during and after construction

• Issuance of a permit to operate system as

designed and built

Simplified incorporation of system design requirements

into a regulatory program: the Idaho approach

Idaho bypasses cumbersome legislative processes when making

adjustments to its onsite system design guidelines by referencing a

technical manual in the regulation that is not part of the state

regulation. Under this approach, new research findings, new

technologies, or other information needed to improve system design

and performance can be incorporated into the technical guidance

without invoking the regulatory rulemaking process. The regulations

contain information on legal authority, responsibilities, permit

processes, septic tanks, and conventional systems. The reference

guidance manual outlines types of alternative systems that can be

installed, technical and design considerations, soil considerations, and

operation and maintenance requirements.

Source: Adapted from NSFC, 1995b.

Construction oversight program elements

• Establish preconstruction review procedure for site

evaluation and system design.

• Determine training and qualifications of system

designers and installers.

• Establish designer and installer licensing and

certification programs.

• Define and codify construction oversight

requirements.

• Develop certification process for overseeing and

approving system installation.

• Arrange training opportunities for service providers

as necessary
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Construction oversight inspections should be con-

ducted at several stages during the system installa-

tion process to ensure compliance with regulatory

requirements. During the construction process,

inspections before and after backfilling should verify

compliance with approved construction documents

and procedures. An approved (i.e., licensed or

certified) construction oversight inspector, prefer-

ably the designer of the system, should oversee

installation and certify that it has been conducted

and recorded properly. The construction process for

soil-based systems must be flexible to accommo-

date weather events because construction during

wet weather can compact soils in the infiltration

field or otherwise alter soil structure.

2.4.13 Operation and maintenance
requirements

A recurring weakness of many existing OWTS

management programs has been the failure to

ensure proper operation and maintenance of

installed systems. Few existing oversight agencies

conduct inspections to verify basic system perfor-

mance, and many depend on uninformed, untrained

system owners to monitor tank residuals buildup,

schedule pumping, ensure that flow distribution is

occurring properly, check pumps and float

switches, inspect filtration media for clogging, and

perform other monitoring and maintenance tasks.

Complaints to the regulatory authority or severe

and obvious system failures often provide the only

formal notification of problems under present

codes. Inspection and other programs that monitor

system performance (e.g., Critical Point Monitor-

ing; see chapter 3) can help reduce the risk of

premature system failure, decrease long-term

investment costs, and lower the risk of ground

water or surface water contamination (Eliasson et

al., 2001; Washington Department of Health,

1994).

Various options are available to implement opera-

tion and maintenance oversight programs. These

range from purely voluntary (e.g., trained

homeowners responsible for their system operation

and maintenance activities) to more sophisticated

operating permit programs and ultimately to

programs administered by designated RMEs that

conduct all management/maintenance tasks. In

general, voluntary maintenance is possible only

where systems are nonmechanical and gravity-

based and located in areas with very low population

densities. The level of management should increase

if the system is more complex or the resource(s) to

be protected require a higher level of performance.

Alarms (onsite and remote) should be considered to

alert homeowners and service providers that system

malfunction might be occurring. In addition to

simple float alarms, several manufacturers have

developed custom-built control systems that can

program and schedule treatment process events,

remotely monitor system operation, and notify

technicians by pager or the Internet of possible

problems. New wireless and computer protocols,

cellular phones, and personal digital assistants are

being developed to allow system managers to

remotely monitor and assess operation of many

systems simultaneously (Nawathe, 2000), further

enhancing the centralized management of OWTSs

in outlying locations. Using such tools can save

considerable travel and inspection time and focus

Operation, maintenance, and residuals management program elements

• Establish guidelines or permit program for operation and maintenance of systems.

• Develop reporting system for operation and maintenance activities.

• Circulate operation and maintenance information and reminders to system owners.

• Develop operation and maintenance inspection and compliance verification program.

• Establish licensing/certification programs for service providers.

• Arrange for training opportunities as necessary.

• Establish procedures for follow-up notices or action when appropriate.

• Establish reporting and reminder system for monitoring system effluent.

• Establish residuals (septage) management requirements, manifest system, and disposal/use

reporting.
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field personnel on systems that require attention or

regular maintenance. Telemetry panels at the

treatment site operating through existing or dedi-

cated phone lines can be programmed to log and

report information such as high/low water alarm

warnings, pump run and interval times, water level

readings in tanks/ponds, amperage drawn by system

pumps, and other conditions. Operators at a

centralized monitoring site can adjust pump run

cycles, pump operation times, alarm settings, and

high-level pump override cycles (Stephens, 2000).

Some management entities have instituted com-

prehensive programs that feature renewable/

revocable operating permits, mandatory inspec-

tions or disclosure (notification/inspection) upon

property transfer (e.g., Minnesota, Wisconsin,

Massachusetts), and/or periodic monitoring by

licensed inspectors. Renewable operating permits

might require system owners to have a contract with a

certified inspection/maintenance contractor or

otherwise demonstrate that periodic inspection and

maintenance procedures have been performed for

permit renewal (Wisconsin Department of Commerce,

2001). Minnesota, Wisconsin, Massachusetts, and

some counties (e.g., Cayuga and other counties in

New York, Washtenaw County in Michigan) require

that sellers of property disclose or verify system

performance (e.g., disclosure statement, inspection

by the local oversight entity or other approved

inspector) prior to property transfer. Financial

incentives usually aid compliance and can vary from

small fines for poor system maintenance to preventing

the sale of a house if the OWTS is not functioning

properly. Inspection fees might be one way to

cover or defray these program costs. Lending

institutions nationwide have influenced the adoption

of a more aggressive approach toward requiring

system inspections before home or property loans

are approved. In some areas, inspections at the time

of property transfer are common despite the

absence of regulatory requirements. This practice is

incorporated into the loan and asset protection

policies of local banks and lending firms.

RAs, however, should recognize that reliance on

lending institutions to ensure that proper inspec-

tions occur can result in gaps. Property transfers

without lending institution involvement might

occur without inspections. In addition, in cases

where inspections are conducted by private

individuals reporting to the lending agents, the

inspectors might not have the same degree of

accountability that would occur in jurisdictions that

have mandatory requirements for state or local

licensing or certification of inspectors. RAs should

require periodic inspections of systems based on

system design life, system complexity, and

changes in ownership.

Wisconsin’s new Private Onsite Wastewater Treat-

ment System rule (see http://www.commerce.

state.wi.us/SB/SB-POWTSProgram.html)

requires management plans for all onsite treatment

systems. The plans must include information and

procedures for maintaining the systems in accor-

dance with the standards of the code as designed

and approved. Any new or existing system that is

not maintained in accordance with the approved

management plan is considered a human health

hazard and subject to enforcement actions. The

maintenance requirements are specified in the code.

All septic tanks are to be pumped when the com-

bined sludge and scum volume equals one-third of

the tank volume. Existing systems have the added

requirement of visual inspections every 3 years for

Onsite system disclosure requirements in Minnesota

Minnesota law requires that before signing an agreement to sell or transfer real property, a seller must disclose to

a buyer in writing the status and location of all septic systems on the property, including existing or abandoned

systems. If there is no onsite treatment system on the property, the seller can satisfy the disclosure requirement

by making such a declaration at the time of property transfer. The disclosure must indicate whether the system is

in use and whether it is, to the seller’s knowledge, in compliance with applicable laws and rules. A map indicating

the location of the system on the property must also be included. A seller who fails to disclose the existence or

known status of a septic system at the time of sale and who knew or had reason to know the existence or known

status of a system might be liable to the buyer for costs relating to bringing the system into compliance, as well

as reasonable attorney’s fees incurred in collecting the costs from the seller. An action for collection of these

sums must be brought within 2 years of the closing date.

Source: Minnesota Statutes, 2000.
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wastewater ponding on the ground surface. Only

persons certified by the department may perform

the inspections or maintenance. Systems requiring

maintenance more than once annually require

signed maintenance contracts and a notice of

maintenance requirements on the property deed.

The system owner or designated agent of the owner

must report to the department each inspection or

maintenance action specified in the management

plan at its completion (Wisconsin Department of

Commerce, 2001).

2.4.14 Residuals management
requirements

The primary objective of residuals management is

to establish procedures and rules for handling and

disposing of accumulated wastewater treatment

system residuals to protect public health and the

environment. These residuals can include septage

removed from septic tanks and other by-products

of the treatment process (e.g., aerobic-unit-generated

sludge). When planning a program a thorough

knowledge of legal and regulatory requirements

regarding handling and disposal is important. In

general, state and local septage management

programs that incorporate land application or burial

of septage must comply with Title 40 of the U.S.

Code of Federal Regulations (CFR), Parts 503 and

257. Detailed guidance for identifying, selecting,

developing, and operating reuse or disposal sites

for septage can be found in the USEPA Process

Design Manual: Land Application of Sewage

Sludge and Domestic Septage (USEPA, 1995c),

which is posted on the Internet at http://

www.epa.gov/ORD/WebPubs/sludge.pdf. Addi-

tional information is provided in Domestic Septage

Regulatory Guidance (USEPA, 1993b), posted at

http://www.epa.gov/oia/tips/scws.htm. Another

document useful to practitioners and small commu-

nities is the Guide to Septage Treatment and

Disposal (USEPA, 1994).

States and municipalities typically establish other

public health and environmental protection regula-

tions for residuals handling, transport, treatment, and

reuse/disposal. In addition to regulations, practical

Requiring pump-outs to ensure proper

maintenance

Periodic pumping of septic tanks is now required by law

in some jurisdictions and is becoming established

practice for many public and private management

entities. In 1991 Fairfax County, Virginia, amended its

onsite systems management code to require pumping

at least every 5 years. The action, which was based on

provisions of the Chesapeake Bay Preservation Act,

was accompanied by public outreach notices and news

articles. System owners must provide the county health

department with a written notification within 10 days of

pumpout. A receipt from the pumpout contractor, who

must be licensed to handle septic tank residuals, must

accompany the notification.

Source: Fairfax County Health Department, 1995.

Installer and designer permitting in New Hampshire

Onsite system designers and installers in New Hampshire have been required to obtain state-issued permits since

1979. The New Hampshire’s Department of Environmental Services Subsurface Systems Bureau issues the

permits, which must be renewed annually. Permits are issued after successful completion of written examinations.

The designer’s test consists of three written sections and a field test for soil analysis and interpretation. The

installers must pass only one written examination.

The tests are broad and comprehensive, and they assess the candidate’s knowledge of New Hampshire’s codified

system design, regulatory setbacks, methods of construction, types of effluent disposal systems, and new

technology. Completing the three tests designers must take requires about 5 hours. The passing grade is

80 percent. The field test measures competency in soil science through an analysis of a backhoe pit,

determination of hydric soils, and recognition of other wetland conditions. The 2-hour written exam for installers

measures understanding of topography, regulatory setbacks, seasonal high water table determination, and

acceptable methods of system construction.

Sources: Bass, 2000; New Hampshire Department of Environmental Services, 1991.
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limitations such as land availability, site conditions,

buffer zone requirements, hauling distances, fuel

costs, and labor costs play a major role in evaluating

septage reuse/disposal options. These options

generally fall into three basic categories—land

application, treatment at a wastewater treatment

plant, and treatment at a special septage treatment

plant (see chapter 4). The initial steps in the

residuals reuse/disposal decision-making process are

characterizing the quality of the septage and determining

potential adverse impacts associated with various reuse/

disposal scenarios. In general, program officials strive to

minimize exposure of humans, animals, ground water,

and ecological resources to the potentially toxic or

hazardous chemicals and pathogenic organisms

found in septage. Other key areas of residuals

management programs include tracking or manifest

systems that identify septage sources, pumpers,

transport equipment, final destinations, and treat-

ment methods, as well as procedures for controlling

human exposure to residuals, including vector

control, wet weather runoff management, and

limits on access to disposal sites. (Refer to chap-

ter 4 for more details.)

2.4.15 Certification and licensing of
service providers and program
staff

Certification and licensing of service providers such

as septage haulers, designers, installers, and mainte-

nance personnel can help ensure management pro-

gram effectiveness and compliance and reduce the

administrative burden on the RA. Certification and

licensing of service providers is an effective means of

ensuring that a high degree of professionalism and

experience is necessary to perform specified activities.

Maine instituted a licensing program for site evalua-

tors in 1974 and saw system failure rates drop to

insignificant levels (Kreissl, 1982). The text box that

follows provides a list of activities that management

entities should consider in setting up certification and

licensing programs or requirements.

RAs should establish minimum criteria for licens-

ing/certification of all service providers to ensure

protection of health and water resources. Maine

requires that site evaluators be licensed (certified)

and that designers of systems treating more than

RA/ME activities for training, certifying, and

licensing service providers

• Identify tasks that require in-house or contractor

certified/licensed professionals.

• Develop certification and/or licensing program based

on performance requirements.

• Establish process for certification/licensing

applications and renewals if necessary.

• Develop database of service providers, service

provider qualifications and contact information.

• Establish education, training, and experience

requirements for service providers.

• Develop or identify continuing training opportunities

for service providers.

• Circulate information on available training to service

providers.

• Update service provider database to reflect verified

training participation/performance.

Statewide training institute for onsite professionals in North Carolina

North Carolina State University and other partners in the state developed the Subsurface Wastewater

System Operator Training School (see http://www.soil.ncsu.edu/swetc/subsurface/

subsurface.htm) in response to state rules requiring operators of some systems (e.g., large systems

and those using low-pressure pipe, drip irrigation, pressure-dosed sand filter, or peat biofilter

technologies) to be certified. The school includes classroom sessions on wastewater characteristics,

laws, regulations, permit requirements, and the theory and concepts underlying subsurface treatment

and dispersal systems. Training units also cover the essential elements of operating small and large

mechanical systems, with field work in alternative system operation at NCSU’s field laboratory.

Participants receive a training manual before they arrive for the 3-day training course. Certification of

those successfully completing the educational program is handled by the Water Pollution Control

System Operators Certification Commission, an independent entity that tests and certifies system

operators throughout North Carolina.

Source: NCSU, 2001
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2,000 gallons per day or systems with unusual

wastewater characteristics be registered professional

engineers. Prerequisites for applying for a site

evaluator permit and taking the certification

examination are either a degree in engineering,

soils, geology, or a similar field plus 1 year of

experience or a high school diploma or equivalent

and 4 years of experience (Maine Department of

Human Services, 1996). State certification and

licensing programs are summarized in table 2-2.

Table 2-2. Survey of state certification and licensing programs

Source: Noah, 2000.
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2.4.16 Education and training programs
for service providers and
program staff

Onsite system RAs, RMEs, and service provider

staff should have the requisite level of training and

experience to effectively assume necessary program

responsibilities and perform necessary activities.

Professional programs are typically the mechanism

for ensuring the qualifications of these personnel.

They usually include licensing or certification

elements, which are based on required coursework

or training; an assessment of knowledge, skills, and

professional judgment; past experience; and

demonstrated competency. Most licensing programs

require continuing education through recommended

or required workshops at specified intervals. For

example, the Minnesota program noted previously

requires 3 additional days of training every 3 years.

Certification programs for inspectors, installers,

and septage haulers provide assurance that systems

are installed and maintained properly. States are

beginning to require such certification for all

service providers to ensure that activities the

providers conduct comply with program require-

ments. Violation of program requirements or poor

performance can lead to revocation of certification

and prohibitions on installing or servicing onsite

systems. This approach, which links professional

performance with economic incentives, is highly

effective in maintaining compliance with onsite

program requirements. Programs that simply

register service providers or fail to take disciplinary

action against poor performers cannot provide the

same level of pressure to comply with professional

and technical codes of behavior.

Some certification and licensing programs for those

implementing regulations and performing site

evaluations require higher educational achievement.

For example, Kentucky requires a 4-year college

degree with 24 hours of science coursework,

completion of a week-long soils characterization

class, and another week of in-service training for

all permit writers and site evaluators (Kentucky

Revised Statutes, 2001). Regular training sessions

are also important in keeping site evaluators,

permit writers, designers, and other service person-

nel effective. For example, the Minnesota Coopera-

tive Extension Service administers 3-day work-

shops on basic and advanced inspection and mainte-

nance practices, which are now required for

certification in 35 counties and most cities in the

state (Shephard, 1996). Comprehensive training

programs have been developed in other states,

including West Virginia and Rhode Island.

Sixteen states have training centers. For more

information on training programs for onsite

wastewater professionals, including a calendar of

planned training events and links to training

providers nationwide, visit the web site of the

National Environmental Training Center for Small

Communities at West Virginia University at http://

www.estd.wvu.edu/netc/

NSF onsite wastewater inspector accreditation program

NSF International has developed an accreditation program designed to verify the proficiency of persons

performing inspections of existing OWTSs. The accreditation program includes written and field tests and provides

credit for continuing education activities. Inspectors who pass the tests and receive accreditation are listed on the

NSF International web site and in the NSF Listing Book, which is circulated among industry, government, and

other groups.

The accreditation process includes four components. A written examination, conducted at designated locations

around the country, covers a broad range of topics related to system inspections, including equipment, evaluation

procedures, troubleshooting, and the NSF International Certification Policies. The field examination includes an

evaluation of an existing OWTS. An ethics statement, required as part of the accreditation, includes a pledge by

the applicant to maintain a high level of honesty and integrity in the performance of evaluation activities. Finally,

the continuing education component requires requalification every 5 years through retesting or earning

requalification credits by means of training or other activities.

To pass the written examination, applicants must answer correctly at least 75 of the 100 multiple-choice questions

and score at least 70 percent on the field evaluation. A 30-day wait is required for retesting if the applicant fails

either the written or field examination.

Source: Noah, 2000.
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NETCSC_curricula.html. For links to state onsite

regulatory agencies, codes, and other information,

visit http://www.estd.wvu.edu/nsfc/

NSFC_links.html.

2.4.17 Inspection and monitoring
programs to verify and assess
system performance

Routine inspections should be performed to ascer-

tain system effectiveness. The type and frequency

of inspections should be determined by the size of

the area, site conditions, resource sensitivity, the

complexity and number of systems, and the re-

sources of the RA or RME. The RA should ensure

that correct procedures are followed.

Scheduling inspections during seasonal rises in

ground water levels can allow monitoring of

performance during “worst case” conditions. A site

inspection program can be implemented as a system

owner training program, an owner/operator con-

tract program with certified operators, or a routine

program performed by an RME. A combination of

visual, physical, bacteriological, chemical, and

remote monitoring and modeling can be used to

assess system performance. Specific requirements

for reporting to the appropriate regulatory agency

should be clearly defined for the management

program. Components of an effective inspection,

monitoring, operation, and maintenance program

include

• Specified intervals for required inspections

(e.g., every 3 months, every 2 years, at time of

property transfer or change of use).

• Legal authority to access system components for

inspections, monitoring, and maintenance.

• Monitoring of overall operation and perfor-

mance, including remote sensing and failure

reporting for highly mechanical and complex

systems.

• Monitoring of receiving environments at

compliance boundaries to meet performance

requirements.

• Review of system use or flow records, (e.g.,

water meter readings).

• Required type and frequency of maintenance for

each technology.

• Identification, location, and analysis of system

failures.

• Correction schedules for failed systems through

retrofits or upgrades.

• Record keeping on systems inspected, results,

and recommendations.

Inspection programs are often incorporated into

comprehensive management programs as part of a

Providing legal access for inspections in

Colorado

Colorado regulations state that “the health officer or his/

her designated agent is authorized to enter upon

private property at reasonable times and upon

reasonable notice . . . to conduct required tests, take

samples, monitor compliance, and make inspections.”

Source: NSFC, 1995a.

Inspection and monitoring program elements

• Develop/maintain inventory of all systems in management area (e.g., location, age, owner, type, size).

• Establish schedule, parameters, and procedures for system inspections.

• Determine knowledge level required of inspectors and monitoring program staff.

• Ensure training opportunities for all staff and service providers.

• Establish licensing/certification program for inspectors.

• Develop inspection program (e.g., owner inspection, staff inspection, contractor inspection).

• Establish right-of-entry provisions to gain access for inspection or monitoring.

• Circulate inspection program details and schedules to system owners.

• Establish reporting system and database for inspection and monitoring program.

• Identify existing ground water and surface water monitoring in area and determine supplemental monitoring

required.
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seamless approach that includes planning site

evaluation, design, installation, operation, mainte-

nance, and monitoring. For example, the Town of

Paradise, California, established an onsite wastewa-

ter management program in Butte County in 1992

after voters rejected a sewage plant proposal for a

commercial area (NSFC, 1996). The program

manages 16,000 systems through a system of

installation permits, inspections, and operating

permits with terms up to 7 years. Operating permit

fees are less than $15 per year and are included in

monthly water bills. Regular inspections, tank

pumping, and other maintenance activities are

conducted by trained, licensed service providers,

who report their activities to program administra-

tors. Paradise is one of the largest unsewered

incorporated towns in the nation.

Outreach programs to lending institutions on the

benefits of requiring system inspections at the time

of property transfer can be an effective approach

for identifying and correcting potential problems

and avoiding compliance and enforcement actions.

Many lending institutions across the nation require

system inspections as part of the disclosure require-

ments for approving home or property loans. For

example, Washington State has disclosure provi-

sions for realtors at the point of sale, and many

lending institutions have incorporated onsite system

performance disclosure statements into their loan

approval processes (Soltman, 2000)

Source: Adapted from Ciotoli and Wiswall, 1982; USEPA, 2000.

Table 2-3. Components of an onsite system regulatory program



USEPA Onsite Wastewater Treatment Systems Manual 2-37

Chapter 2: Management of Onsite Wastewater Treatment Systems

2.4.18 Compliance, enforcement, and
corrective action programs

Requiring corrective action when onsite systems

fail or proper system maintenance does not occur

helps to ensure that performance goals and require-

ments will be met. Compliance and enforcement

measures are more acceptable to system owners and

the public when the RA is clear and consistent

regarding its mission, regulatory requirements, and

how the mission relates to public health and water

resource protection. An onsite wastewater compli-

ance and enforcement program should be based on

reasonable and scientifically defensible regulations,

promote fairness, and provide a credible deterrent

to those who might be inclined to skirt its provi-

sions. Regulations should be developed with

community involvement and provided in summary

or detailed form to all stakeholders and the public

at large through education and outreach efforts.

Service provider training programs are most

effective if they are based on educating contractors

and staff on technical and ecological approaches for

complying with regulations and avoiding known

and predictable enforcement actions. Table 2-3

describes the components of a regulatory program

for onsite/decentralized systems.

Various types of legal instruments are available to

formulate or enact onsite system regulations.

Regulatory programs can be enacted as ordinances,

management constituency agreements, or local or

state codes, or simply as guidelines. Often, local

health boards or other units of government can

modify state code requirements to better address

local conditions. Local ordinances that promote

performance-based approaches can reference

technical design manuals for more detailed criteria

on system design and operation. Approaches for

enforcing requirements and regulations of a

management program can include

• Response to complaints

• Performance inspections

• Review of required documentation and reporting

• Issuance of violation notices

• Consent orders and court orders

• Formal and informal hearings

• Civil and criminal actions or injunctions

• Condemnation of systems and/or property

• Correcting system failures

• Restriction of real estate transactions (e.g.,

placement of liens)

• Issuance of fines and penalties

Some of these approaches can become expensive or

generate negative publicity and provide little in

terms of positive outcomes if public support is not

present. Involvement of stakeholders in the devel-

opment of the overall management program helps

ensure that enforcement provisions are appropriate

for the management area and effectively protect

human health and water resources. Stakeholder

involvement generally stresses restoration of

performance compliance rather than more formal

punitive approaches.

Information on regional onsite system perfor-

mance, environmental conditions, management

approaches by other agencies, and trends analyses

might be needed if regulatory controls are in-

creased. Most states establish regulatory programs

and leave enforcement of these codes up to the

local agencies. Table 2-4 contains examples of

enforcement options for onsite management

programs.

A regulatory program focused on achieving

performance requirements rather than complying

with prescriptive requirements places greater

responsibilities on the oversight/permitting agency,

service providers (site evaluator, designer, contrac-

tor, and operator), and system owners. The man-

agement entity should establish credible perfor-

mance standards and develop the competency to

review and approve proposed system designs that a

manufacturer or engineer claims will meet estab-

lished standards. Continuous surveillance of the

performance of newer systems should occur

Corrective action program elements

• Establish process for reporting and responding to

problems (e.g., complaint reporting, inspections).

• Define conditions that constitute a violation of

program requirements.

• Establish inspection procedures for reported

problems and corrective action schedule.

• Develop a clear system for issuing violation notices,

compliance schedules, contingencies, fines, or other

actions to address uncorrected violations.
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through an established inspection and compliance

program. The service providers should be involved

in such programs to ensure that they develop the

knowledge and skills to successfully design, site,

build, and/or operate the treatment system within

established performance standards. Finally, the

management entity should develop a replicable

process to ensure that more new treatment tech-

nologies can be properly evaluated and appropri-

ately managed.

2.4.19 Data collection, record keeping,
and reporting

Onsite wastewater management entities require a

variety of data and other information to function

effectively. This information can be grouped in the

following categories:

• Environmental assessment information: climate,

geology, topography, soils, slopes, ground water

and surface water characterization data (includ-

ing direction of flow), land use/land cover

information, physical infrastructure (roads,

water lines, sewer lines, commercial develop-

ment, etc.).

• Planning information: existing and proposed

development, proposed water or sewer line

extensions, zoning classifications, population

trends data, economic information, information

regarding other agencies or entities involved in

onsite wastewater issues.

• Existing systems information: record of site

evaluations conducted and inventory of all

existing onsite systems, cluster systems, package

plants, and wastewater treatment plants, includ-

ing location, number of homes/facilities served

and size (e.g., 50-seat restaurant, 3-bedroom

Table 2-4. Compliance assurance approaches

Source: Ciotoli and Wiswall, 1982.



USEPA Onsite Wastewater Treatment Systems Manual 2-39

Chapter 2: Management of Onsite Wastewater Treatment Systems

home), system owner and contact information,

location and system type, design and site

drawings (including locations of property lines,

wells, water resources), system components

(e.g., concrete or plastic tank, infiltration lines

or leaching chambers), design hydraulic capac-

ity, performance expectations or effluent

requirements (if any), installation date, mainte-

nance records (e.g., last pumpout, repair,

complaints, problems and actions taken, names

of all service providers), and septage disposal

records. Many states and localities lack accurate

system inventories. USEPA (2000) recommends

the establishment and continued maintenance of

accurate inventories of all OWTSs within a

management entity’s jurisdiction as a basic

requirement of all management programs.

• Administrative information: personnel files

(name, education/training, work history, skills/

expertise, salary rate, job review summaries),

financial data (revenue, expenses, debts and debt

service, income sources, cost per unit of service

estimates), service provider/vendor data (name,

contact information, certifications, licenses, job

performance summaries, disciplinary actions,

work sites, cost record), management program

initiatives and participating entities, program

development plans and milestones, septage

management information, and available resources.

Data collection and management are essential to

program planning, development, and implementa-

tion. The components of a management informa-

tion system include database development, data

collection, data entry, data retrieval and integration,

data analysis, and reporting. A variety of software

is commercially available for managing system

inventory data and other information. Electronic

databases can increase the ease of collecting,

storing, retrieving, using, and integrating data after

the initial implementation and learning curve have

been overcome. For example, if system locations

Record keeping and reporting program

elements

Establish a database structure and reporting systems,

at a minimum, for

• Environmental assessments

• Planning and stakeholder involvement functions

• Existing systems

• Staff, service providers, financial, and other

administrative functions

• Inspection and monitoring program, including

corrective actions required

• Septage and residuals management, including

approved haulers, disposal sites, and manifest

system records

Use of onsite system tracking software in the Buzzards Bay watershed

The Buzzards Bay Project is a planning and technical assistance initiative sponsored by the state

environmental agency’s Coastal Zone Management Program. The Buzzards Bay Project was the first National

Estuary Program in the country to develop a watershed Comprehensive Conservation and Management Plan,

which the Governor and USEPA approved in 1991. The primary focus of the Buzzards Bay management plan is

to provide financial and technical assistance to Buzzards Bay municipalities to address nonpoint source

pollution and facilitate implementation of Buzzards Bay Management Plan recommendations. The Buzzards Bay

Project National Estuary Program provided computers and a software package to municipal boards of health in

the watershed to enable better tracking of septic system permits, inspection results, and maintenance

information. The software, along with the user’s manual and other information, can be downloaded from the

Internet to provide easy access for jurisdictions interested in its application and use (see http://

www.buzzardsbay.org/septrfct.htm). This approach is designed to help towns and cities reduce the time they

spend filing, retrieving, and maintaining information through a system that can provide—at the click of a

mouse—relevant data on any lot in the municipality. The software program can also help towns respond to

information requests more effectively, process permit applications more quickly, and manage new inspection

and maintenance reporting requirements more efficiently.

Source: Buzzards Bay Project National Estuary Program, 1999.
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are described in terms of specific latitude and

longitude coordinates, a data layer for existing

onsite systems can be created and overlaid on

geographic information system (GIS) topographic

maps. Adding information on onsite wastewater

hydraulic output, estimated mass pollutant loads,

and transport times expected for specified

hydrogeomorphic conditions can help managers

understand how water resources become contami-

nated and help target remediation and prioritization

actions. Models can also be constructed to predict

impacts from proposed development and assist in

setting performance requirements for onsite

systems in development areas.

System inventories are essential elements for

management programs, and most jurisdictions

maintain databases of new systems through their

permitting programs. Older systems (those installed

before 1970), however, are often not included in

the system inventories. Some onsite management

programs or other entities conduct inventories of

older systems when such systems are included in a

special study area. For example, Cass County and

Crow Wing County in Minnesota have developed

projects to inventory and inspect systems at more

than 2,000 properties near lakes in the north-central

part of the state (Sumption, personal communica-

tion, 2000). The project inventoried systems that

were less than 5 years old but did not inspect them

unless complaint or other reports indicated possible

problems. Costs for inventorying and inspecting

234 systems in one lake watershed totaled $9,000, or

nearly $40 per site (Sumption, personal communica-

tion, 2000). Mancl and Patterson (2001) cite a cost

of $30 per site inspection at Lake Panorama, Iowa.

Some data necessary for onsite system management

might be held and administered by other agencies.

For example, environmental or planning agencies

often collect, store, and analyze land and water

resource characterization data. Developing data

sharing policies with other entities through coop-

erative agreements can help all organizations

involved with health and environmental issues

improve efficiency and overall program perfor-

mance. The management agency should ensure that

data on existing systems are available to health and

water resource authorities so their activities and

analyses reflect this important aspect of public

health and environmental protection.

2.4.20 Program evaluation criteria and
procedures

Evaluating the effectiveness of onsite management

program elements such as planning, funding,

enforcement, and service provider certification can

provide valuable information for improving

programs. A regular and structured evaluation of

any program can provide critical information for

program managers, the public, regulators, and

decision makers. Regular program evaluations

should be performed to analyze program methods

and procedures, identify problems, evaluate the

potential for improvement through new technolo-

gies or program enhancements, and ensure funding

is available to sustain programs and adjust program

goals. The program evaluation process should

include

• A tracking system for measuring success

and for evaluating and adapting program

components

• Processes for comparing program achievements

to goals and objectives

• Approaches for adapting goals and objectives if

internal or external conditions change

• Processes for initiating administrative or legal

actions to improve program functioning

• An annual report on the status, trends, and

achievements of the management program

• Venues for ongoing information exchange

among program stakeholders

A variety of techniques and processes can be used

to perform program evaluations to assess adminis-

trative and management elements. The method

chosen for each program depends on local circum-

stances, the type and number of stakeholders in-

volved, and the level of support generated by

management agencies to conduct a careful, unbiased,

detailed review of the program’s success in protecting

health and water resources. Regardless of the

method selected, the program evaluation should be

performed at regular intervals by experienced staff,

and program stakeholders should be involved.

A number of state, local, and private organizations

have implemented performance-based management

programs for a wide range of activities, from state

budgeting processes to industrial production

operations. The purpose of these programs is
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twofold: linking required resources with manage-

ment objectives and ensuring continuous improve-

ment. Onsite management programs could also ask

partnering entities to use their experience to help

develop and implement in-house evaluation processes.

2.5 Financial assistance for
management programs and
system installation

Most management programs do not construct or

own the systems they regulate. Homeowners or

other private individuals usually pay a permit fee to

the agency to cover site evaluation and permitting

costs and then finance the installation, operation,

maintenance, and repair of their systems them-

selves. During recent years, however, onsite

management officials and system owners have

become increasingly supportive of centralized operation,

maintenance, and repair services. In addition, some

management programs are starting to provide

assistance for installation, repair, or replacement in the

form of cost-share funding, grants, and low-interest

loans. Some communities have elected to make a

transition from individual systems to a clustered

approach to capitalize on the financial and other

benefits associated with the joint use of lagoons,

drain fields, and other system components linked by

gravity, vacuum, or low-pressure piping. Developers of

cluster systems, which feature individual septic tanks

and collective post-tank treatment units, have been

particularly creative and aggressive in obtaining

financing for system installation.

Funding for site evaluation, permitting, and

enforcement programs is generally obtained from

permit fees, property assessments (e.g., health district

taxes), and allocations from state legislatures for

environmental health programs. However, many

jurisdictions have discovered that these funding

sources do not adequately support the full range of

planning, design review, construction oversight,

inspection and monitoring, and remediation functions

that constitute well-developed onsite management

programs. Urbanized areas have supplemented

funding for their management programs with fees

paid by developers, monthly wastewater treatment

service fees (sometimes based on metered water

use), property assessment increases, professional

licensing fees, fines and penalties, and local general

fund appropriations. This section includes an

overview of funding options for onsite system

management programs.

2.5.1 Financing options

Two types of funding are usually necessary for

installation and management of onsite wastewater

systems. First, initial funding is required to pay for

any planning and construction costs, which include

legal, administrative, land acquisition, and engi-

neering costs. Once the construction is complete,

additional funding is needed to finance the ongoing

operation and maintenance, as well as to pay for

the debt service incurred from borrowing the initial

funds. Table 2-6 lists potential funding sources and

the purposes for which the funds are typically used.

As indicated in the table, each funding source has

advantages and disadvantages. Decision makers

must choose the funding sources that best suit their

community.

Primary sources of funds include

• Savings (capital reserve)

• Grants (state, federal)

• Loans (state, federal, local)

• Bond issues (state, local)

• Property assessments

Publicly financed support for centralized wastewa-

ter treatment services has been available for

decades from federal, state, and local sources.

Since 1990 support for public funding of onsite

treatment systems has been growing. The following

section summarizes the most prominent sources of

Performance-based budgeting in Texas

Since 1993 state agencies in Texas have been required

to develop a long-term strategic plan that includes a

mission statement, goals for the agency, performance

measures, an identification of persons served by the

agency, an analysis of the resources needed for the

agency to meet its goals, and an analysis of expected

changes in services due to changes in the law. Agency

budget line items are tied to performance measures

and are available for review through the Internet.

Information on the budgeting process in Texas is

available from the Texas Legislative Budget Board at

http://www.lbb.state.tx.us.

Source: Texas Senate Research Center, 2000.
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Suggested approach for conducting a formal program evaluation

Form a program evaluation team composed of management program staff, service providers, public health

agency representatives, environmental protection organizations, elected officials, and interested citizens.

Define the goals, objectives, and operational elements of the various onsite management program

components. This can be done simply by using a checklist to identify which program components currently exist.

Table 2-5 provides an excellent matrix for evaluating the management program.

Review the program components checklist and feedback collected from staff and stakeholders to determine

progress toward goals and objectives, current status, trends, cost per unit of service, administrative processes

used, and cooperative arrangements with other entities.

Identify program components or elements in need of improvement, define actions or amount and type of

resources required to address deficient program areas, identify sources of support or assistance, discuss

proposed program changes with the affected stakeholders, and implement recommended improvement actions.

Communicate suggested improvements to program managers to ensure that the findings of the evaluation

are considered in program structure and function.

Table 2-5. Example of Functional Responsibilities Matrix

*Management functions that require local agency input.
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grant, loan, and loan guarantee funding and outline

other potential funding sources.

2.5.2 Primary funding sources

The following agencies and programs are among the

most dependable and popular sources of funds for

onsite system management and installation programs.

Clean Water State Revolving Fund

The Clean Water State Revolving Fund, or CWSRF

(see http://www.epa.gov/owm/finan.htm), is a

low- or no-interest loan program that has tradition-

ally financed centralized sewage treatment plants

across the nation. Program guidance issued in 1997

emphasized that the fund could be used as a source

of support for the installation, repair, or upgrading

of onsite systems in small towns, rural areas, and

suburban areas. The states and the territory of

Puerto Rico administer CWSRF programs, which

operate like banks. Federal and state contributions

are used to capitalize the fund programs, which

make low- or no-interest loans for water quality

projects. Funds are then repaid to the CWSRF over

terms as long as 20 years. Repaid funds are re-

cycled to fund other water quality projects. Projects

a Principal and interest payment (debt service) on various loans used for initial financing.

Sources: Ciotoli and Wiswall, 1982, 1986; Shephard, 1996.

Table 2-6. Funding options
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that might be eligible for CWSRF funding include

new system installations and replacement or

modification of existing systems. Costs associated

with establishing a management entity to oversee

onsite systems in a region, including capital outlays

(e.g., for trucks on storage buildings), may also be

eligible. Approved management entities include

city and county governments, special districts,

public or private utilities, and private for-profit or

nonprofit corporations.

U.S. Department of Agriculture Rural

Development programs

U.S. Department of Agriculture Rural Develop-

ment programs provide loans and grants to low and

moderate-income persons. State Rural Develop-

ment offices administer the programs; for state

office locations, see http://www.rurdev.usda.gov/

recd_map.html. A brief summary of USDA Rural

Development programs is provided below.

Rural Housing Service

The Rural Housing Service Single-Family Housing

Program (http://www.rurdev.usda.gov/rhs/Indi-

vidual/ind_splash.htm) provides homeownership

opportunities to low- and moderate-income rural

Americans through several loan, grant, and loan

guarantee programs. The program also makes

funding available to individuals to finance vital

improvements necessary to make their homes safe

and sanitary. The Direct Loan Program (section

502) provides individuals or families direct finan-

cial assistance in the form of a home loan at an

affordable interest rate. Most loans are to families

with incomes below 80 percent of the median

income level in the communities where they live.

Applicants might obtain 100 percent financing to

build, repair, renovate, or relocate a home, or to

purchase and prepare sites, including providing

water and sewage facilities. Families must be

without adequate housing but be able to afford the

mortgage payments, including taxes and insurance.

These payments are typically within 22 to 26

percent of an applicant’s income. In addition,

applicants must be unable to obtain credit else-

where yet have reasonable credit histories. Elderly

and disabled persons applying for the program may

have incomes up to 80 percent of the area median

income.

Home Repair Loan and Grant Program

For very low-income families that own homes in

need of repair, the Home Repair Loan and Grant

Program offers loans and grants for renovation.

Money might be provided, for example, to repair a

leaking roof; to replace a wood stove with central

heating; or to replace a pump and an outhouse with

running water, a bathroom, and a waste disposal

system. Homeowners 62 years and older are

eligible for home improvement grants. Other low-

income families and individuals receive loans at a

1 percent interest rate directly from the Rural

Housing Service. Loans of up to $20,000 and

grants of up to $7,500 are available. Loans are for

up to 20 years at 1 percent interest.

Rural Utilities Service

The Rural Utilities Service (http://www.usda.gov/

rus/water/programs.htm) provides assistance for

public or not-for-profit utilities, including waste-

water management districts. Water and waste

disposal loans provide assistance to develop water

and waste disposal systems in rural areas and towns

with a population of 10,000 or less. The funds are

available to public entities such as municipalities,

counties, special-purpose districts, Indian tribes,

and corporations not operated for profit. The

program also guarantees water and waste disposal

loans made by banks and other eligible lenders.

Water and Waste Disposal Grants can be accessed to

reduce water and waste disposal costs to a reason-

able level for rural users. Grants might be made for

up to 75 percent of eligible project costs in some

cases.

Financial assistance program elements

• Determine program components or system aspects

that require additional financial assistance.

• Identify financial resources available for system

design, installation, operation, maintenance, and

repair.

• Research funding options (e.g., permit or user fees,

property taxes, impact fees, fines, grants/loans).

• Work with stakeholder group to execute or establish

selected funding option(s).
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Rural Business-Cooperative Service

The Rural Business-Cooperative Service (http://

www.rurdev.usda.gov/rbs/busp/b&i_gar.htm)

provides assistance for businesses that provide

services for system operation and management.

Business and Industry Guaranteed Loans can be

made to help create jobs and stimulate rural

economies by providing financial backing for rural

businesses. This program provides guarantees up to

90 percent of a loan made by a commercial lender.

Loan proceeds might be used for working capital,

machinery and equipment, buildings and real

estate, and certain types of debt refinancing.

Assistance under the Guaranteed Loan Program is

available to virtually any legally organized entity,

including a cooperative, corporation, partnership,

trust or other profit or nonprofit entity, Indian tribe

or federally recognized tribal group, municipality,

county, or other political subdivision of a state.

Community Development Block Grants

The U.S. Department of Housing and Urban

Development (HUD) operates the Community

Development Block Grant (CDBG) program, which

provides annual grants to 48 states and Puerto Rico.

The states and Puerto Rico use the funds to award

grants for community development to smaller cities

and counties. CDBG grants may be used for

numerous activities, including rehabilitating

residential and nonresidential structures, construct-

ing public facilities, and improving water and

sewer facilities, including onsite systems. USEPA

is working with HUD to improve access to CDBG

funds for treatment system owners by raising

program awareness, reducing paperwork burdens,

and increasing promotional activities in eligible

areas. More information is available at http://

www.hud.gov/cpd/cdbg.html.

Nonpoint Source Pollution Program

Clean Water Act section 319 (nonpoint source

pollution control) funds can support a wide range

of polluted runoff abatement, including onsite

wastewater projects. Authorized under section 319

of the federal Clean Water Act and financed by

federal, state, and local contributions, these projects

provide cost-share funding for individual and

community systems and support broader watershed

assessment, planning, and management activities.

Projects funded in the past have included direct

cost-share for onsite system repairs and upgrades,

assessment of watershed-scale onsite system

contributions to polluted runoff, regional

remediation strategy development, and a wide

range of other programs dealing with onsite

wastewater issues. For example, a project con-

ducted by the Gateway District Health Department

in east-central Kentucky enlisted environmental

science students from Morehead State University to

collect and analyze stream samples for fecal

coliform “hot spots.” Information collected by the

students was used to target areas with failing

systems for cost-share assistance or other

remediation approaches (USEPA, 1997b). The

Rhode Island Department of Environmental

Management developed a user-friendly system

inspection handbook with section 319 funds to

improve system monitoring practices and then

developed cost-share and loan programs to help

system owners pay for needed repairs (USEPA,

1997). For more information, see http://

www.epa.gov/OWOW/NPS/.

2.5.3 Other funding sources

Other sources of funding include state finance

programs, capital reserve or savings funds, bonds,

PENNVEST: Financing onsite wastewater systems in the Keystone State

The Pennsylvania Infrastructure Investment Authority (PENNVEST) provides low-cost financing for systems on

individual lots or within entire communities. Teaming with the Pennsylvania Housing Finance Agency and the

state’s Department of Environmental Protection, PENNVEST created a low-interest onsite system loan program

for low- to moderate-income (150 percent of the statewide median household income) homeowners. The $65

application fee is refundable if the project is approved. The program can save system owners $3,000 to $6,000

in interest payments on a 15-year loan of $10,000. As of 1999 PENNVEST had approved 230 loans totaling $3.5

million. Funds for the program come from state revenue bonds, special statewide referenda, the state general

fund, and the State Revolving Fund.

Source: PADEP, 1998.
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Funding systems and management in

Massachusetts

The Commonwealth of Massachusetts has developed

three programs that help finance onsite systems and

management programs. The loan program provides

loans at below-market rates. A tax credit program

provides a tax credit of up to $4,500 over 3 years to

defray the cost of system repairs for a primary

residence. Finally, the Comprehensive Community

Septic Management Program provides funding for long-

term community, regional, or watershed-based

solutions to system failures in sensitive environmental

areas. Low-interest management program loans of up

to $100,000 are available.

Source: Massachusetts DEP, 2000.

certificates of participation, notes, and property

assessments. Nearly 20 states offer some form of

financial assistance for installation of OWTSs,

through direct grants, loans, or special project cost-

share funding. Capital reserve or savings funds are

often used to pay for expenses that might not be

eligible for grants or loans, such as excess capacity

for future growth. Capital reserve funds can also be

used to assist low- and moderate-income house-

holds with property assessment or connection fees.

Bonds usually finance long-term capital projects

such as the construction of OWTSs. States, munici-

palities, towns, townships, counties, and special

districts issue bonds. The two most common types

of bonds are general obligation bonds, which are

backed by the faith and credit of the issuing

government, and revenue bonds, which are sup-

ported by the revenues raised from the beneficiaries

of a service or facility. General obligation bonds

are rarely issued for wastewater treatment facilities

because communities are often limited in the

amount of debt they might incur. These bonds are

generally issued only for construction of schools,

libraries, municipal buildings, and police or fire

stations.

Revenue bonds are usually not subject to debt

limits and are secured by repayment through user

fees. Issuing revenue bonds for onsite projects

allows a community to preserve the general obliga-

tion borrowing capacity for projects that do not

generate significant revenues. A third and less

commonly used bond is the special assessment

bond, which is payable only from the collection of

special property assessments. Some states adminis-

ter state bond banks, which act as intermediaries

between municipalities and the national bond

market to help small towns that otherwise would

have to pay high interest rates to attract investors or

would be unable to issue bonds. State bond banks,

backed by the fiscal security of the state, can issue

one large, low-interest bond that funds projects in a

number of small communities

Communities issue Certificates of Participation

(COPs) to lenders to spread out costs and risks of

loans to specific projects. If authorized under state

law, COPs can be issued when bonds would exceed

debt limitations. Notes, which are written promises

to repay a debt at an established interest rate, are

similar to COPs and other loan programs. Notes are

used mostly as a short-term mechanism to finance

construction costs while grant or loan applications

are processed. Grant anticipation notes are secured

by a community’s expectation that it will receive a

grant. Bond anticipation notes are secured by the

community’s ability to sell bonds.

Finally, property assessments might be used to

recover capital costs for wastewater facilities that

benefit property owners within a defined area. For

example, property owners in a specific neighbor-
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hood could be assessed for the cost of installing

sewers or a cluster treatment system. Depending on

the amount of the assessment, property owners

might pay it all at once or pay in installments at a

set interest rate. Similar assessments are often

charged to developers of new residential or com-

mercial facilities if the developers are not required

to install wastewater treatment systems approved by

the local regulatory agency. Funding for ongoing

management of onsite systems in newly developed

areas should be considered when these assessments

are calculated.

Although funds from grants, special projects, and

other one-time sources can help initiate special

projects or develop new functions, support for

onsite management over the long term should come

from sources that can provide continuous funding

(table 2-7). Monthly service fees, property assess-

ments, regular general fund allocations, and permit/

licensing fees can be difficult to initiate but provide

the most assurance that management program

activities can be supported over the long term.

Securing public acceptance of these financing

mechanisms requires stakeholder involvement in

their development, outreach programs that provide

a clear picture of current problems and expected

benefits, and an appropriate matching of commu-

nity resources with management program need.
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