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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards 
bodies (ISO member bodies). The work of preparing International Standards is normally carried out 
through ISO technical committees. Each member body interested in a subject for which a technical 
committee has been established has the right to be represented on that committee. International 
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization. 

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement. 

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC  224, Drinking water, wastewater and 
stormwater systems and services.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

0.1   Operation and maintenance

Operation and maintenance (O&M) activities encompass all decisions and actions needed for controlling 
and maintaining the facilities of an on-site domestic wastewater system (ODWS) to achieve the system’s 
objectives and to ensure the system meets regulatory requirements.

O&M is essential to the long-term performance of ODWS. All system components require regular or 
routine maintenance when in operation.

O&M service visits can provide early detection of issues that could result in malfunction of ODWS if left 
uncorrected. Early detection makes it possible to take action before a system becomes a public health 
hazard, detrimental to the environment or a liability for the property owner.

Operation includes activities taken in the course of normal functioning, such as control of equipment 
and inspections. Maintenance includes all preventive and corrective work required to ensure that 
equipment continues to work efficiently and to keep civil works, buildings and the other facilities in an 
adequate state. Removal of wastewater and sludge (also referred to as septage) is an essential activity 
to ensure the proper functioning of ODWS and, depending upon the local context, can be regarded 
either as operation or maintenance.

This document takes into consideration that each system can have different requirements for inspection 
and maintenance. Therefore, an understanding of the particular design and operational parameters is 
essential to ensure the O&M is carried out within the applicable regulatory context.

0.2   Global perspective

WHO/UNICEF estimates in Progress on Drinking Water, Sanitation and Hygiene[5] indicate that at the 
time of the report 2,3 billion people lacked access to “improved sanitation”. Of these, 892 million people 
worldwide still practised open defecation.

Globally, the management of wastewater facilities continues to face dramatic challenges requiring 
innovative solutions caused by the increasing demand for services, diminishing resources, rising 
service expectations of customers, climate change impacts and increasingly stringent regulatory 
requirements.

ODWS are prevalent in all countries and are, in general, managed by owner-operators or community-
operators, i.e. by the users who are the residents singly or collectively on the property where the unit 
or infrastructure is installed. In some cases, ODWS can also be managed by public or private operators 
rather than the owners of the properties.

However, when ODWS are managed by owner-operators or community-operators, it is observed that 
the associated facilities are often not properly managed, causing health hazards and pollution into the 
surrounding environment. This is often due to lack of knowledge or resources. Therefore, it is important 
to train expert operators and establish an O&M management system.

In some countries, maintenance workers are required by law to hold a specified qualification, which 
can also stipulate the frequency and content of the maintenance operations.

In developing countries and regions, there are many examples of advanced decentralized wastewater 
treatment facilities installed in commercial facilities, hotels and hospitals. However, it is a common 
issue that maintenance guidelines and regulations, which the owners and users of these facilities need 
to comply with, are insufficiently developed. It needs to be kept in mind that the development of such 
guidelines and regulations based on this document can bring numerous benefits.

0.3   General objectives

ISO  24521 addresses O&M from a management perspective, i.e. that they should be performed and 
monitored, but does not provide detailed technical instructions of operational and maintenance 
activities suitable for and appropriate to such systems.
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This document addresses in practical terms the essential O&M activities managed by owner-operators, 
community-operators or other operators, consolidating the basic technical dos and don’ts for O&M.

This document is primarily intended as an aid for responsible entities when developing guidelines and 
regulations on O&M that are to be followed by owners, users or operators of ODWS.
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INTERNATIONAL STANDARD ISO 24525:2022(E)

Drinking water, wastewater and stormwater systems and 
services — Operation and maintenance of on-site domestic 
wastewater services

1	​ Scope

This document provides guidance and specifications for the operation and maintenance (O&M) of on-
site domestic wastewater services, using appropriate technologies at any level of development. This 
document supplements and is intended to be used in conjunction with ISO 24513 and ISO 24521.

This document provides assistance to relevant authorities, training organizations, certification bodies 
and other responsible entities for the development of regulations, plans and manuals, as well as 
information and training materials addressed to operators and users of on-site domestic wastewater 
systems (ODWS).

This document is applicable to both publicly and privately operated on-site domestic wastewater 
(blackwater and greywater) systems for one or more dwellings or other premises where wastewater is 
generated.

The scope of this document includes the following:

—	 O&M of ODWS from the operator’s perspective;

—	 O&M of ODWS from the user’s perspective;

—	 training and information aspects;

—	 environmental, health and safety issues.

The following are outside the scope of this document:

—	 detailed design of ODWS;

—	 limits of acceptability for discharge of wastewater or sludge;

—	 analytical methods;

—	 management structure of wastewater services’ activities for O&M;

—	 content of contracts or subcontracts.

NOTE 1	 Management of ODWS, especially in rural areas and areas under development, is sometimes provided 
by the owners of the premises where wastewater is generated. In such cases, the owners of the premises carry 
out the management themselves. In this document, the term “services” includes “self-services” provided by the 
owners or users of the premises.

NOTE 2	 Especially in undeveloped areas, sanitary wastewater is collected in an undiluted form. Sources of 
sanitary wastewater in this document are domestic, excluding stormwater runoff.

NOTE 3	 The designation of activities as operation activities or maintenance activities can differ according to 
the local context. However, it is important that activities essential for the proper functioning of ODWS are carried 
out, no matter how these activities are designated.

1© ISO 2022 – All rights reserved	 ﻿
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2	​ Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO  24513, Service activities relating to drinking water supply, wastewater and stormwater systems — 
Vocabulary

3	 ​Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 24513 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at https://​www​.electropedia​.org/​

3.1
back flushing
pumping water into a septic or holding tank to agitate and release solids from the sides and bottom of 
the tank

3.2
blackwater
black water
wastewater originating from sanitary sources (e.g. toilets, urinals and bidets)

Note 1 to entry: Wastewater from kitchen sinks, food waste grinders or dishwashers can be included, subject to 
local requirements.

[SOURCE: ISO 20670:2018, 3.10 — definition modified and note to entry added.]

3.3
effluent
wastewater that has been processed through a primary treatment (e.g. settlement unit, septic tank) or 
a secondary treatment (e.g. wastewater treatment plant)

Note 1 to entry: In the context of wastewater treatment plants, effluent that has been treated is sometimes called 
secondary effluent or treated effluent.

3.4
soil treatment dispersal area
area where wastewater is distributed through a series of pipes or channels into the soil

3.5
treatment field
soil treatment component of on-site domestic wastewater services

Note 1 to entry: Also referred to as absorption, dispersal, leaching or drainage field.

4	​ On-site domestic wastewater systems

4.1	​ General

On-site domestic wastewater systems (ODWS) are widely used throughout the world to treat, dispose 
of, disperse or reuse domestic wastewater in areas where centralized sewerage systems are not viable 
or currently not available.

	 ﻿� © ISO 2022 – All rights reserved
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The main objective of an ODWS is to protect public health and the environment.

Any wastewater or effluent entering the groundwater table risks causing severe illness in those who 
ingest the contaminated water.

High nitrogen and phosphorous loads can enter surface water bodies, causing excess nutrification. This 
oversupply of nutrients can cause algal blooms or eutrophication, reducing the available oxygen in the 
water body and causing aquatic life to die off. Algal blooms can also produce toxins that can make the 
water unsafe for use.

The process of collecting and treating domestic wastewater provides for a reduction in pathogen and 
bacteria loads, reduction or removal of chemical pollutants, as well as organics, suspended solids (SS) 
and other contaminants prior to discharge.

ODWS can protect the environment by retaining highly concentrated nutrients (e.g. phosphate, 
nitrogen). Retention of these resources limits eutrophication and reduces the reliance on alternative 
sources which are limited (e.g. phosphate) and/or costly (e.g. nitrogen). In addition, disinfection can be 
used before discharge for more efficient reduction in pathogens (refer also to Annex G).

Proper design, installation and O&M of ODWS are critical to reduce public health issues and/
or environmental degradation due to wastewater and effluent. O&M is essential to the long-term 
performance of ODWS technologies. All system components require regular maintenance. O&M 
service visits can provide early detection of problems that could result in malfunction of ODWS if not 
discovered. Early detection makes it possible to take remedial action before a system becomes a public 
health hazard, a detriment to the environment or a liability for the owner or operator. In order to ensure 
optimum functionality of an ODWS, any issues should be addressed or faulty components repaired as 
soon as they are identified.

4.2	​ Description

An ODWS is a self-contained system designed to store, treat and discharge, disperse or reuse 
wastewater. An ODWS can serve one or more homes or other premises and is usually situated on the 
same site as the premise or premises it serves and is not connected to a centralized or public sewer 
system. Cluster wastewater treatment systems are ODWS that serve two or more premises. Cluster 
systems serving a small number of premises are also referred to as “shared” systems.

An ODWS can be as simple as a privy or more complex, such as a septic system, an aerobic or anaerobic 
treatment system or similar systems with or without a soil treatment dispersal area.

Some ODWS are designed, installed and operated to treat wastewater prior to discharge, dispersal or 
reuse. They are also designed to collect sludge in a safe way and to enable the safe removal of sludge 
for transport and appropriate further handling. The proper design, installation and O&M of an ODWS 
are fundamental to ensure system performance and longevity while protecting public health and the 
environment.

The design process involves:

—	 comprehensive site and soil evaluation, soil testing;

—	 assessment of the facility or residential occupancy and use;

—	 knowledge of the raw wastewater characteristics;

—	 consideration of effluent quality required by relevant discharge standards;

—	 wastewater flow rates and volume.

Siting the ODWS requires consideration of the location of other utilities, including wells and any other 
water sources or water bodies adjacent to or on the property being served. ODWS require adequate 
vertical and horizontal separation from water tables, water sources and water courses in order to 
protect the environment as required by the relevant authority. They should also ensure that wastewater 

© ISO 2022 – All rights reserved	 ﻿
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and effluent are controlled and dispersed in such a way as to limit contact with humans and domestic 
animals in order to prevent potential health hazards.

4.3	​ Components

ODWS can consist of the following components:

—	 user interface;

—	 collection;

—	 removal and transportation;

—	 treatment;

—	 disposal, dispersal or reuse.

Further information regarding ODWS components is available in ISO 24521.

4.4	​ Types

4.4.1	​ General

On-site domestic wastewater systems (ODWS) vary from basic to advanced technologies and can 
achieve various levels of treatment, ranging from basic storage to tertiary wastewater treatment.

On-site treatment can be performed either by aerobic or anaerobic processes. These systems can 
consist of a single treatment unit or a treatment system using a combination of several units, both with 
an effluent discharge process.

4.4.2	​ Basic ODWS

The storage of a basic ODWS can consist of a collection unit or holding tank that stores excreta or 
wastewater, which can be collected at fixed intervals at the place of generation and transported to 
a dedicated facility, where it is further treated and disposed of. Some of the most basic technologies 
commonly used for ODWS include improved traditional latrines, ventilated improved pit (VIP) latrines, 
double-vault compost latrines, bored-hole latrines, pour-flush latrines and holding tanks.

Basic treatment systems can consist of a septic tank (solid-liquid separation process) at the place of 
generation with the effluent discharging to the environment, either to the soil or to surface water 
(where allowed). The types of basic ODWS shown in Figure  1 do not describe all options for every 
user, community or site. The examples provide a range of basic ODWS for different conditions, which 
can offer solutions to the largest number of users and comply with public health, socioeconomic and 
environmental requirements.
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Figure 1 — Overview of components of wastewater systems

4.4.3	​ Alternative ODWS

Alternative ODWS is a general term for wastewater treatment systems using an aerobic or anaerobic 
treatment process that is different from basic ODWS. The term alternative ODWS encompasses a broad 
range of technologies that vary widely in treatment performance and space requirements, referring to 
a complete treatment system or just one component within a system.

The introduction of alternative ODWS can improve the occupational safety of workers, public health 
and the protection of the environment.

Alternative anaerobic systems can include reuse systems, such as anaerobic digesters, anaerobic filters 
and anaerobic baffled reactors, which can encourage investment in sanitation and be a response to 
issues in some countries. Most of them allow the use of biogas as cooking gas, for lighting or for the 
generation of electricity and, where culturally and legally accepted, digested sludge can be used as 
fertilizer following additional treatment.

Sludge from ODWS can be used as a fertilizer on land while treated greywater or wastewater can be 
used to flush toilets and for irrigation.

Alternative treatment processes can include aerobic treatment systems, such as media filters, 
membrane bioreactors, aerobic treatment units (ATUs), constructed wetlands and similar systems. 
The treatment capabilities vary among these processes. Consideration should be given to the desired 
outcomes.

The use of alternative treatment processes can be necessary when the site conditions of the native soil 
do not facilitate complete wastewater treatment. Secondary treatment removes the contaminants of 
concern and facilitates usage of the site for removal of the remaining contaminants from the effluent. 
Alternative on-site wastewater treatment systems typically utilize a separate treatment device after 
the pre-treatment tank followed by a soil treatment dispersal area (field or seepage bed).

© ISO 2022 – All rights reserved	 ﻿
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Where discharge into surface water bodies is permitted, the use of alternative systems is advisable 
to ensure good water quality. Treatment processes utilizing an effective disinfection process do not 
necessarily require a treatment field and the treated effluent can potentially be reused.

NOTE	 This supports target 6.3 of the UN Sustainable Development Goals: “By 2030, improve water quality 
by reducing pollution, eliminating dumping and minimizing release of hazardous chemicals and materials, 
halving the proportion of untreated wastewater and substantially increasing recycling and safe reuse globally”, 
especially regarding indicator 6.3.2, “Proportion of bodies of water with good ambient water quality.” (https://​
sdgs​.un​.org/​goals/​goal6).

5	​ Aspects of preparation and implementation relating to operation and 
maintenance

5.1	​ General

In order to ensure efficient and cost-effective O&M of ODWS it is necessary to consider the prerequisites 
and requirements of O&M when preparing and implementing ODWS.

Aspects of preparation and implementation relating to O&M include:

—	 design aspects;

—	 manufacturing aspects;

—	 construction and installation aspects;

—	 aspects relating to existing systems.

In addition, the management organization for O&M of ODWS should be taken into consideration. 
Examples of management models are presented in Annex A.

5.2	​ Design aspects

The correct design of an ODWS is necessary to ensure effective performance, longevity and protection 
of public health and the environment. ODWS need to be designed so that their effluent conforms with 
the water quality required by effluent discharge standards.

The design needs to pay attention to O&M aspects, including:

—	 ease and safety of O&M and their costs;

—	 accessibility for wastewater or sludge pumping and maintenance activities;

—	 septic tank, holding tank or another container located to ensure that vacuum trucks have ready 
access for servicing, for example near a roadway or driveway.

Prior to construction, drawings of the site and system should be prepared. It is recommended that 
these documents include a materials list and information on the site (including location of drinking 
water sources and drinking water pipelines) and soil analysis that was performed. As-built drawings 
and documentation should be provided to enable proper O&M.

Additional information on design aspects is given in Annex B.1.

5.3	​ Manufacturing aspects

Prefabricated ODWS shall perform for the design purpose and be produced uniformly. It is recommended 
that certified products are introduced and a testing or certification system established for the products 
where none exists. Regulations can exist regarding the use of uncertified products.

Additional information on manufacturing aspects is given in Annex B.2.
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5.4	​ Construction and installation aspects

An ODWS shall be constructed and installed according to the design drawings or the instructions of the 
manufacturer. As-built drawings and documentation should be provided.

It is important that an ODWS (either comprising individual components or a packaged plant) be installed 
for proper and easy operation and regular maintenance.

After completion of construction and installation, the ODWS and its components shall be checked for 
proper functioning.

Additional information on construction and installation aspects is given in Annex B.3.

5.5	​ Aspects relating to existing systems

The location and identification of existing systems is important for persons not familiar with ODWS 
who newly arrive in areas not served by a centralized or public sewer system.

In those regions with consistent recordkeeping practices, copies of the ODWS design and its 
components are usually available from the local regulatory authorities. In some cases, inspectors and 
service providers do not have information on existing systems. If no information is available, it will 
be necessary to locate and identify an ODWS locally. Modern systems have covers for servicing that 
are visible and accessible at-grade; however, older systems can have all their covers and components 
buried. The following actions are strongly recommended:

—	 modify the structure of existing facilities to enable easy access;

—	 prohibit the new installation of ODWS that cannot be accessed or are difficult to access for 
maintenance.

In some countries, components of the system are buried under houses, decks or other structures. In 
such cases, locating the components is a difficult task, particularly as records of the ODWS are often 
missing. This can require the use of professional services.

Equipment is available to locate the ODWS using cameras or ground-probing equipment. The system can 
usually be located most simply by following the plumbing piping as it exits the building. The immediate 
area along the route of the pipe can be carefully checked by probing the surface with appropriate tools 
until a component of the system (such as the septic tank) is located. This area can then be excavated by 
digging to expose the top of the unit and therefore the lid of the access opening. Care should be taken 
not to damage pipes and other underground infrastructure.

Soil treatment or dispersal areas can be more difficult to locate as they can be many metres away 
from the other system components. Failing areas can be located by visible ponding or saturation at the 
surface or by the appearance of brighter green vegetation over the soil treatment dispersal area, as 
effluent rising to the surface brings nitrogen to the root zone.

6	​ Operation

6.1	​ General

Operation refers to the activities involved in the actual delivery of services. Operational plans should 
define the sequences of all essential operations required for the systems to collect, transport and treat 
the domestic wastewater and sludge properly. Clear operational procedures together with written, 
figurative and visual instructions are important to ensure the proper implementation of individual 
activities.
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6.2	​ Operational procedures

6.2.1	​ User interface

Flush toilets are the user interface for septic systems, aerobic treatment systems and similar systems. 
Other user interfaces include a dry toilet or a urine-diverting toilet.

Basic ODWS can use different technologies which can require different daily operations during 
their use. For instance, the door of the superstructure in VIP latrines should always be closed so the 
superstructure remains dark inside, and the drop hole should never be covered as this would impede 
the airflow. When using double-vault latrines, consisting of two watertight chambers to collect faeces, 
wood ash and organic material should be added after each defecation or whenever required.

System inputs can apply differently to other technologies. For instance, anus cleaning materials can 
be advisable for the functioning of double-VIP latrines and Fossa Alterna, because they can help the 
degradation process, especially if they are carbon-rich (e.g. toilet paper, newsprint, corncobs). In the 
case of pour-flush toilets, dry cleansing materials and products used for menstrual hygiene should be 
collected separately and not flushed down the toilet, in order to reduce water requirements for flushing 
and to prevent clogging.

NOTE	 Double VIP latrines collect, store and partially treat excreta. The Fossa Alterna is designed to make 
compost by using an alternating, waterless double pit technology and requires a constant input of soil.

6.2.2	​ Collection

Operational procedures for collection are highly dependent on the technology in use.

Regarding more basic systems, an example is the difference between single or ventilated pits and the 
Fossa Alterna system. Unlike single or ventilated pits, which will be covered or emptied, the material in 
the Fossa Alterna is meant to be used as a soil conditioner, in which case it is extremely important that 
no garbage (other than carbon-rich anus cleansing material) is added to the pit. Operations are generally 
simple with regards to vaults. In Fossa Alterna, the mounded material beneath the toilet hole should be 
occasionally pushed to the sides of the pit in order to optimize the use of space. Composting chambers 
require more attention during their operation. The moisture should be controlled. The carbon:​nitrogen 
ratio (CN) should be well balanced and the volume of the unit should be such that the temperature of 
the compost pile remains high to achieve pathogen reduction. After each defecation, a small amount of 
bulking material should be added to absorb excess liquid, improve the aeration of the pile and balance 
the carbon availability. Turning the material from time to time will boost the oxygen supply.

For more complex systems, such as septic systems, aerobic or anaerobic treatment systems and similar 
systems, the collection components usually consist of pipes from the interfaces and a collection unit 
(usually a tank). The piping from user interfaces to the collection component shall be kept free from 
blockages. The levels of liquid and sludge in collection units shall be checked regularly. Any equipment 
in the collection unit shall be checked for proper functioning.

6.2.3	​ Removal and transportation

6.2.3.1	​ Removal

It is essential to promote the regular desludging of ODWS to ensure that these systems operate at 
their best level of performance. When a system is not regularly desludged, it can become a source 
of groundwater contamination. Removal procedures are highly dependent on the technology in use. 
Depending on local context, desludging can be regarded either as operation or maintenance.

For some vault or chamber technologies, operation of the collection component requires removal of 
excreta, irrespective of the type of technique employed, but different frequencies and techniques can 
apply. Emptying the Fossa Alterna is easier than emptying other pits, because the pits are shallower 
and the addition of soil, ash and/or leaves means that the contents are less compact. The material 
that is removed is not offensive and presents a reduced threat of contamination. In the case of double 
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vaults, the out-of-service pit should be well sealed to reduce water infiltration and a proper alternating 
schedule should be maintained. In the case of twin pits for pour-flush, the pits should be regularly 
emptied (after the recommended two-year resting time) and care should be taken to ensure that they 
do not flood during rainy seasons. Emptying is done manually using long-handled shovels and proper 
personal protection. Depending on the design, the composting chamber should be emptied every 2-to-
10 years, but only the mature compost should be removed.

For septic systems, aerobic treatment systems and similar systems, it is recommended that the 
accumulated sludge and scum be removed at regular intervals. In the absence of local regulations, the 
intervals can be based on instructions or technical manual of the manufacturer. Emptying can be more 
frequent for anaerobic treatment, as fresher sludge can ensure a better methanogenesis potential and 
produce more biogas.

Although strongly discouraged, ODWS in some countries are located directly under the kitchen or 
bathroom, or their location is unknown and, in some cases, access is missing. It is recommended that 
such ODWS be reconstructed from the standpoint of public health. If, for various reasons, reconstruction 
is difficult, it is important to use caution when entering homes with hoses and other equipment, and 
to protect floor, walls and furniture from damage, as well as to ensure cleanliness during and after 
emptying. When access to an ODWS built under a house is missing, caps or covers should be installed 
after floor breakage to allow easy access for future desludging operations. In addition, easily accessible 
covers should be incorporated in ODWS design and construction when installing new systems.

In the case of above-ground tanks, if the storage tank is emptied using a vacuum truck, the inflow 
of air should be maintained at a sufficient rate to ensure that the tank does not implode due to the 
vacuum. When the storage tank is emptied, the sludge will usually be emptied along with the urine. An 
above-ground tank is never fully emptied when a tap is used for emptying. The tank can then require 
additional desludging. The desludging period should depend on the physical composition of the urine or 
sludge mixture and the storage conditions. When transfer stations are used, sand, grit and consolidated 
sludge should also be periodically removed.

In the case of systems with collection components (septic tanks, holding tanks or other containers), a 
qualified and experienced pumper (e.g. vacuum truck operator) should inspect, service and pump the 
collection component as necessary. Other factors to be considered include:

—	 New systems: Often wastewater from a new home contains residues from painting, varnishing, 
staining and cleaning, which reduce bacterial activity and increase the risk of solids damaging the 
soil treatment system. To avoid these problems, an early emptying of the tank is desirable, depending 
on the inflow conditions.

—	 Established systems: Emptying can be needed every 6-to-36 months under normal use. When the 
tank is pumped, the levels of sludge and scum should be observed and documented to be able to 
adjust the cleaning schedule. Sludge should not rise higher than one-third of the depth of the tank. 
If the tank requires pumping more often than every 12 months, the system capacity should be 
increased or the wastewater amount entering the system decreased.

—	 Seasonally used systems: If the system receives little or no use during cold periods, the tank should 
not be pumped dry. About 30 cm of liquid should remain in the tank to maintain the bacterial action 
to produce heat that reduces the risk of damage from freezing. If the system receives little or no 
use during hot periods, the tank should be pumped dry (e.g. to prevent breeding of insects or foul 
smells).

Removal procedures include:

—	 Informing the occupant of the pending service and noting any concerns or issues.

—	 Ensuring that all relevant health and safety procedures are observed, including those regarding 
possible harmful gases (e.g. hydrogen sulfide, methane) and an explosive atmosphere.

—	 Inspecting the site for possible hazards, such as clearing the area of people, or identifying high 
groundwater that could cause a tank to ‘float’ if emptied.
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—	 Inspecting the area for drinking water wells and surface waters and ensuring that they are not 
contaminated during removal operations.

—	 Securing the vehicle, e.g. using wheel chocks.

—	 Opening the tank or pit by removing the access ports covers over the storage system.

—	 Breaking up sludge that has agglomerated into a solid mass, either by making use of a long-handled 
shovel or adding water when necessary, to reduce the viscosity of the sludge.

—	 Removing the scum and sludge accumulated in components other than the storage tank, such as 
final sedimentation tank and disinfection tank, and transferring the scum and sludge into the 
storage tank.

—	 Adjusting the biofilm amount in the aeration tank with media using the back-washing device and 
transferring the sludge into the storage tank.

—	 Cleaning the targeted components of the facility.

—	 Periodically removing between 90 % and 95 % of the contents. It is recommended this be verified 
through periodic spot checks.

—	 Refilling the underground tanks with water to a predetermined water level to ensure structural 
integrity.

—	 Identifying any abnormal conditions, such as high concentration of non-biodegradable materials, 
oils and grease. The colour and odour of the sludge can provide clues as to how the occupants are 
using the system, and if excessive chemicals are being discharged down the drain.

—	 Securing the tank lid after removal.

—	 Inspecting the system once empty. Checks by the operator can include:

—	 listening for water running back from the discharge pipe, which can indicate plugging in the 
treatment (drainage) field (if present);

—	 checking to make sure that inlet and outlet units are properly in place (frequently, these 
structures break off and can sometimes be found at the bottom of the tank);

—	 inspecting the tank for cracks or damage, if possible;

—	 verifying that the tank is properly vented;

—	 ensuring that the tank lids are properly attached when the emptying is complete and that they 
are properly secured;

—	 preparing a written report indicating how much waste was removed, the condition of the tank 
or pit, any recommendations for repairs or maintenance, any recommendations for proper use 
of the system and other relevant observations;

—	 Cleaning up any spillage using proper sorbent materials and disposing of the materials in an 
environmentally safe manner.

—	 Informing the client that the work is complete and giving them the final report. During this final 
interview, the operator informs the client of the findings and any recommendations.

6.2.3.2	​ Transportation

Wastewater and sludge are often transported from the point of collection and partial treatment to 
facilities where they are further treated, dispersed or reused. They can be in their original state (i.e. 
a mixture of solids, scum and liquid effluent – as would be typically found in a septic tank) or partially 
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dewatered – as would be found in a pit latrine. In either case, they should be transported in tanks 
mounted on some type of vehicle.

Transportation can be by way of carts, tricycles or any other human-powered multi-wheeled vehicles, 
trucks, vacuum trucks and mobile dewatering or thickening trucks.

In some liquid-state transport applications, it can be transported via a pipe – where possible by gravity, 
but otherwise under pressure by pumping. Since any transportation poses a risk of accidental spillage, 
it is preferable that the transportation distance is shorter rather than longer.

6.2.4	​ Treatment

Certain operational procedures are common to all treatment units, such as assessing sludge levels, 
procedures for receiving and offloading wastewater and sludge and, when applicable, procedures for 
the on-site storage of sludge and end products, off-site transportation, as well as control of the removal 
of screenings, load (quantity, quality and frequency), processing (e.g. mixing compost piles, chemical 
addition for mechanical drying) and residence time. All treatment facilities should be regularly 
monitored to ensure proper functioning, otherwise offensive odours can result from the degradation 
of the accumulated material. Also, post-treatment technologies require continuous monitoring (e.g. 
influent and effluent quality, head loss of filters, dosage of disinfectants) to ensure a high performance.

In the case of septic tank systems, sludge and scum should be regularly pumped from the septic tank 
to protect the treatment field system. Uncleaned tanks have a reduced working capacity that results in 
overloads that send solids to the soil treatment dispersal area, clogging the soil and ruining its ability to 
treat wastewater and leading to costly repair.

The operational procedures should take the climate and the other context-dependent variables into 
account. For instance, the drying time or retention time can vary greatly during intensive rain periods 
or droughts. Wastewater and sludge characteristics (e.g. viscosity, amount of wastewater, fresh or 
partly stabilized sludge) and the required level of treatment also influence operational procedures.

Many other operations are technology-specific, ranging from small systems that receive few loads and 
therefore have relatively simple procedures to large and complex systems, which require more staff 
with different skill levels.

Routine operation of septic systems, aerobic or anaerobic treatment systems and similar systems 
involve monitoring scum and sludge levels to ensure that the tank is functioning well and checking the 
tank from time to time to ensure that it is watertight.

However, there can be problems with the bacterial action in the tank. In general, domestic wastewater 
contains a small amount of naturally occurring microorganisms that enables aerobic treatment facilities 
to function without additives. Seeding is effective when the activity of microorganisms is poor due to 
low water temperatures or other adverse conditions.

If the bacterial action in the tank is slow, the cause should be identified and corrected.

If in the aeration tank of an aerobic treatment system using a biofilm process the water becomes cloudy 
white (a stage also called “whitish turbidity”), this can show that the decomposition of organic matter 
by microorganisms is insufficient. The cause should be identified and corrected.

Any cleaner that breaks up sludge and scum creates the risk of solids reaching the final soil treatment 
dispersal area, ruining its ability to treat and disperse the wastewater. Avoid degreasers which are 
carcinogenic, not treatable in the system and put groundwater at risk.

For technologies that are basically “filters”, such as trickling filters, recirculating media filters and 
subsurface flow treatment wetlands (with horizontal or vertical flow), a functioning primary treatment 
unit to remove particulate matter is essential. A non-functioning primary treatment can lead to clogging 
and thus complete failure of the filter. Regular removal of primary sludge is thus the most essential 
operational measure for this type of treatment system.
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6.3	​ Responsibility of system owners or users

6.3.1	​ General

In addition to the O&M procedures, further responsibilities of system owners or users should be clearly 
defined. For example, these responsibilities can refer to:

—	 system O&M issues;

—	 structures, plants and landscaping;

—	 vehicle traffic;

—	 problematic inputs.

6.3.2	​ System operation and maintenance issues

The relevant authority or maintenance personnel should be alerted immediately when an abnormality 
in the system is observed, such as a leakage, odours, erosion from rainfall events or animal intrusion.

The system owner or user should regularly check that all necessary tools and materials for operation 
are present. If disinfection is a part of the system design, the system owner or user should check to 
ensure that the appropriate form of chorine (e.g. tablets) are present or UV bulbs are operational.

Information on the disinfection of treated effluent is given in Annex G.

If the system uses electrical-powered equipment, the system owner or user should not turn off the 
power supply (except during maintenance or repairs).

6.3.3	​ Structures, plants and landscaping

No structure should be located on top of or near a system as this can damage system components and 
hinder O&M.

Only grass should be planted over and near the system. Grass cover and landscaping that channels 
rainwater away from the soil treatment dispersal area improve its performance. Trees or shrubs should 
not be planted as roots can clog and damage the soil treatment dispersal area and cause damage to 
underground tanks and pipes.

Water flowing from drains, downspouts, driveways and sump pumps should be directed away from the 
soil treatment area, as it should remain unsaturated for the bacterial action to take place. Changing the 
slopes and elevations near the system can affect its performance and longevity. Professionals should be 
consulted before any landscaping is undertaken that includes such changes.

6.3.4	 ​Vehicle traffic

Vehicles shall not drive or park near or on top of the system if it is not designed for traffic loads. Even if 
there are vehicle load design specifications, the load capacity should be clearly indicated and a warning 
displayed that vehicles exceeding the load capacity are not allowed to drive or park on any part of the 
system.

Specifically, heavy vehicles shall not park, drive or operate on the soil treatment area, as these activities 
compact the soil and damage the system’s performance. Only exceptionally light vehicles, such as a 
wheeled collection cart or a riding mower, should be allowed on the area. Avoid pathways on top of the 
soil treatment area.

6.3.5	​ Problematic inputs

Any water other than domestic wastewater shall not be discharged into the system as it would impede 
the system performance and overload it.
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ODWS tend to be misused to dispose of food waste and other items. This adds to the organic load 
(solids) in the tank and changes the sludge consistency, making it more difficult to pump. Non-organic 
waste should be diverted from these systems. The value of food waste can be optimized via composting 
or anaerobic digestion rather than discarded in ODWS if they are not specifically designed for accepting 
and treating food waste, or when required by local regulation. Whenever possible, it is recommended 
that food waste is collected apart from wastewater and treated properly in facilities supervised by 
trained operators. In some countries, food waste can be discarded and treated by ODWS based on 
regulations and the ODWS technical specification.

The following domestic wastes should not be disposed of in the system:

—	 grease, fats, oils;

—	 meat, vegetable or food products.

NOTE	 In some regions, natural products are also used for anal cleaning and can be disposed of in basic 
systems that have been designed for this.

To reduce frequency of cleaning, risk of failure, damage to pumps and clogging of the distribution 
system, the following inputs should not be discharged into the system:

—	 bath oil;

—	 facial tissues;

—	 female hygiene products;

—	 personal hygiene products;

—	 condoms;

—	 paper towels;

—	 so-called “flushable” and other wet wipes;

—	 cigarette butts;

—	 cat or another animal litter;

—	 coloured toilet products using dyes that hinder the function of bacteria.

The following items are extremely hazardous, not treatable and inhibit digestion of solids and 
clarification of liquids by destroying bacteria. They shall not in any case be disposed of in an ODWS.

—	 every-flush deodorizers;

—	 solvents;

—	 strong acid or alkaline agents;

—	 medication;

—	 pesticides and fertilizers;

—	 antifreeze;

—	 paint, including latex solvents;

—	 wash water from latex paint brushes or rollers;

—	 gasoline, diesel fuel, oil;

—	 chemicals (normal amounts of drain cleaners, cleansers and bleaches should not harm the bacterial 
action);
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—	 water from backflushing of water-softening equipment;

—	 water from cleaning of wells and cisterns.

Stones, glass, plastic, rags and other non-biodegradable materials should not be thrown in ODWS as 
they reduce the effective volume of the facility and hinder mechanical emptying.

6.4	​ Operational plan

The operational plan should provide details on the activities, materials, equipment, tools, sampling, 
monitoring and safety procedures which are necessary to keep the system components running 
properly. All these aspects have cost implications that should be carefully considered. Procedures 
should also be planned for specific cases, such as extreme climatic events, power shortages, overload, 
degradation of equipment and other accidents. The following information should be found in an 
operational plan:

—	 user manual;

—	 engineering drawings and related technical documents;

—	 as-built drawings and documentation;

—	 process and site schematics depicting actual location of equipment;

—	 responsible person or organization for each task;

—	 frequency of each activity;

—	 operation procedures;

—	 tools required to perform the task;

—	 if required, chemicals or other consumables, name of supplier and information on how they are 
used;

—	 contact and description of other potential external companies;

—	 safety measures required;

—	 information that is to be monitored and recorded.

Operations for septic systems, aerobic or anaerobic treatment systems and similar systems can require 
additional activities. A checklist in Annex C provides additional information.

For some system components and service modalities, organisations responsible for operation can need 
to interact with clients (e.g. households at the user interface). In such cases, the following activities 
should be considered:

—	 contacting client – gather contact information, such as name, phone number, address;

—	 creating a system for reporting and reference to track operation reports;

—	 identifying the property and gathering directions to the site;

—	 gathering system information (e.g. system type, size, components) from the client or homeowner or 
any paperwork such as permit information, plans, designs;

—	 determining the O&M frequency requirements within the jurisdiction where the system is located 
or according to the manufacturer’s specifications;

—	 determining the cost of the service;
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