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[bookmark: _Toc31376181]FORMALITIES

· Introduction of each one of the group
· Name & Affiliation/Department
· A little background
· Expectations from completion of course/workshop

· Housekeeping
· Ground Rules: Cell phones, attendance, operational disturbances
· Participation: it is your course – you need to benefit, ask questions!
· Break times 
· Attendance Register  


[bookmark: _Toc31376182]PURPOSE & LEARNING OUTCOMES
[bookmark: _Toc31376183]Purpose 
The absence of global basic on-site sanitation services is a major inhibitor of achieving global societal goals, of improving public health and economic development. This situation prevails in both developed and developing countries. Although often thought of as a rural problem, it is also a fact for many peri-urban and urbanized areas. According to the United Nations 
2.1 billion people gained access to improved sanitation facilities between 1990 and 2015. However, by 2015, 2.4 billion people still lacked improved sanitation and 946 million people (accounting for 13% of the world’s population) practiced open defecation. Basic water, sanitation and hygiene services are important not only in homes, but also in public areas where people congregate.

Poor sanitation facilities are often linked to contaminated water sources, which in turn are linked to transmission of diseases such as cholera, diarrhoea, dysentery, hepatitis A and typhoid. In addition, such conditions are often exacerbated by inadequate or absent health care facilities, which exposes already vulnerable patients to additional risks of infection and disease. UNICEF estimates that diarrhoea is the second largest killer of children under the age of five in the developing world and this is caused largely by poor sanitation and inadequate hygiene.
Management of on-site domestic wastewater services of all types and at all levels of technology requires (i) an understanding of the biological processes at work, (ii) the factors that can inhibit those processes and (iii) the means of ensuring those processes are functioning. It also involves a general understanding by the wider community served of the benefits of sanitation system use and management.  Therefore ISO 24521 workshop seeks to educate all stakeholders on (i) guidelines for the safe management of basic on-site domestic wastewater services, (ii) design and construction of basic onsite domestic wastewater systems, and (iii) guidelines for the management of basic on-site domestic wastewater services from the operator's perspective, taking into consideration issues of maintenance techniques, training of personnel and risk considerations.



	[bookmark: _Toc31376184]Learning Outcomes
	Section 
	Page 

	Understanding of guidelines for the management of basic on-site domestic wastewater services from the perspective of users.
	
	

	To understand the design and construction of basic on-site domestic wastewater systems.
	
	

	Understand planning, operation and maintenance, and health and safety issues.
	
	

	Understand the importance of the SDG 6 and efforts towards achieving SDG 6.
	
	

	Understanding guidelines for the management of basic on-site domestic wastewater services from the operator's perspective, including maintenance techniques, training of personnel and risk considerations.
	
	





[bookmark: _Toc31376185]INTRODUCTION

Management of on-site domestic wastewater services of all types and at all levels of technology requires an understanding of the biological processes at work, the factors that can inhibit those processes and the means of ensuring those processes are functioning. It also involves a general understanding by the wider community served of the benefits of sanitation system use and management. In this way, the sanitation facilities work efficiently and help sustain the community in which they are located. Management of the services is often considered the responsibility of the relevant authority, whether it is local or supported by larger scale water utilities. However, in many instances, the management of the basic on-site domestic wastewater services is the responsibility of the user in collaboration with the local authorities.
Many of these basic on-site sanitation systems are located near or adjacent to sanitation services, under professional supervision and operation. In many cases, the basic on-site systems can be supported by the nearby larger scale wastewater services, e.g. through the collection of wastewater or partially treated sanitary effluents for further treatment/disposal in the larger facility.


[bookmark: _Toc31376186]SECTION B
[bookmark: _Toc31376188]ISO STANDARDS

The ISO standards present an approach that has been agreed on by international experts. The standards themselves are a collection of best practices, which promote product compatibility, identify safety issues and share solutions and expertise.
The ISO standards are technical documents representative of international consensus of experts and countries on design, performance level and operation.

[bookmark: _Toc31376187]HISTORY OF STANDARDS

The first set of standards was designed for the Military and Defence force and originated in 1944 during World War II. These were known as Military Standards or Defence Standards (MIL/DEF stds) and later led to Allied Quality Assurance Purchasing Specifications (AQAPs), launched in 1968. 
Primarily AQAPs were purchase driven and hence 1974 saw the first of a Quality Standard by the British Standards Institution (BSI). This developed into BS 5750 by 1979 and at this stage South Africa was the ONLY other country in the world to adopt and create this as a National Standard known as SABS 0157. SABS 0157 was withdrawn and replaced with SANS 9001 (adapted from ISO 9001). There was a series of SABS 0157 documents from Part 0 to Part 4, which was replaced by SANS 9000 to SANS 9004 (known as the ISO 9000 series of standards)
Between 1987 and 1996, various ISO standards for 2nd party and 3rd party auditing were released. The Environmental standard ISO 14001 was published as well as various guide documents such as the ISO/IEC Guide 62 and 66 published in 1996 and 1999 respectively. The latter cover the requirements for Bodies operating Assessments and Certification of QMS and EMS.


[bookmark: _Toc31376189]PURPOSE OF ISO STANDARDS

ISO standards exist to help industries adopt practices that help to straighten out and standardize their internal procedures. At any scale of industrial business, understanding the advantages of standards and the concept of quality management Plan (QMP) can lead to a good number of business advantages. Reduction of waste, improved efficiency and lower cost of production are some of the results that can be achieved by incorporating these standards. ISO standards assist with speaking the same language worldwide. They facilitate dissemination of knowledge and good practices. ISO Standards facilitate innovation and limit duplication of efforts as they define the baseline.
[bookmark: _Toc31376190]CERTIFICATION
Certification to an ISO standard is a mark of quality and robust procedures regardless of a facility's industry or country of origin. ISO guidelines and requirements force an organization to initiate, document and meet several complicated organizational standards. Obtaining an ISO certification may help organizations accomplish output goals by forcing the introduction of independently verified operations, quality, and management plans. ISO certified organizations also enjoy an increased sense of legitimacy. Certification means that a qualified independent party has reviewed their programmes and certified compliance. In some fields, certification may not be necessary, but in many professional industries, ISO certification is the norm for all customers and competitors.
Notes 









[bookmark: _Toc31376191]SECTION C
[bookmark: _Toc31376192]1. HISTORY OF SOUTH AFRICA’S SANITATION

Pre-1994, the National Government in South Africa had no role in providing public water or sanitation services. Wealthy communities had waterborne sewage services with greater quantities of water assigned while poorer and black communities had inadequate water supply and sanitation services, making use of the bucket system. The urban black communities with local black authorities undertook waterborne sewage systems. Rural areas had very low level of service provision with a high impact on health of population and related environmental and economic costs. In 1994, the first post-Apartheid government assigned the Department of Water Affairs and Forestry  to ensure that all South Africans have equitable access to water supply and sanitation.  

[image: ]
[bookmark: _Toc31285404][bookmark: _Toc31376242]Figure 1: History of important legislation on Sanitation in South Africa


[bookmark: _Toc31376193]2. Highlights on SA Water & Sanitation Regulations – post 1994 
1994: White Paper on Water Supply and Sanitation Policy − a basic steps to account for provision of water and sanitation services to the citizens. This led to the development of the Water Services Act of 1997. 
1996: Constitution of the Republic of South Africa − Section 24(a): “Everyone has a right to an environment that is not harmful to their health or well-being, and section 27(1)(b) right to sufficient water.”
1997: Water Services Act (Act 108 of 1997) − The Act calls for higher cost recovery, which proved a challenge due to widespread poverty and a culture of non-payment for water in townships.  The Act also modified the role of Water Boards, providing a clear legal definition of the functions of Water Boards and municipalities.
2001: White Paper on Basic Household Sanitation − This policy outlines the roles and responsibilities of the various stakeholders from households, municipalities, provincial governments, various branches of national government and establishes coordination and monitoring mechanisms.
2008: The Green Drop Certification − The Green Drop Programme aims to sustainably improve the quality of wastewater management in South Africa by identifying and developing the core competencies required to achieve this.
2008: The Blue Drop Certification − The Blue Drop Certification Programme allows for proactive management and regulation of drinking water quality management based upon legislated norms and standards, as well as international best practice.
2016: National Sanitation Policy Framework − This policy review considers sanitation policy positions across the entire sanitation sector.
2016: Activities relating to drinking water and wastewater services − Guidelines for the management of basic on-site domestic wastewater services [Not yet adopted in SA].
2018: National Water and Sanitation Masterplan − provides an overall perspective of the situation in the water and sanitation sector and a consolidated plan of action to improve the current situation to meet the desired future state of the sector, defined by Government’s vision, goals and targets until 2030 (NDP and SDGs).
[bookmark: _Toc31285516]2018 BS/ISO 30500:  Specifies general safety and performance requirements for design and testing as well as sustainability considerations for non-sewered sanitation systems (NSSS)
[bookmark: _Toc31376194]3. Institutional Arrangement in water and sanitation 

    Stakeholders in the Sanitation sector 
· Central Government 
· Provincial Government 
· Local Government 
· National Water Advisory Council
· Private Sector
· Non-Governmental Organisations (NGOs)
· International Co-operation

Dept. of Water and    Sanitation
Water Services Providers
Water Services
Authorities
National Water and Sanitation Advisory Committee
SALGA
Dept. of COGTA
NGO & CBO

[bookmark: _Toc31376243]Figure 2: Institutional arrangements in SA (water and sanitation) 

	[image: https://sdgcompass.org/wp-content/uploads/2016/04/global-goals_06_1.jpg]
	[bookmark: _Toc31376195]4. SUSTAINABLE DEVELOPMENT GOAL (SDG) 6
SDG 6 seeks to ensure availability and sustainable management of water and sanitation for all. Access to safe water and sanitation and sound management of freshwater ecosystems are essential to human health and to environmental sustainability and economic prosperity (UN, 2019).


SDG 6 has eight target dates. Six development goals are to be achieved by the year 2030, one by the year 2020 and one goal has no target year.  Each of the goals also has one or two indicators, which will be used to measure progress (United Nations, 2018).
[bookmark: _Toc31376196]4.1 SDG Goals and Targets 
Target 6.1: Safe and affordable drinking water for all 
Goal: By 2030, achieve universal and equitable access to safe and affordable drinking water for all.
Indicators – Proportion of population using safely managed drinking water services.


Target 6.2:  End Open defecation and provide access to sanitation and hygiene 
Goal: By 2030, achieve access to adequate and equitable sanitation and hygiene for all and end open defecation, paying special attention to the needs of women and girls and those in vulnerable situations.
Indicator – Proportion of population using safely managed sanitation services, including a hand-washing facility with soap and water.

Target 6.3: Improve water, wastewater treatment and safe reuse
Goal: 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.
Indicator: Proportion of wastewater safely treated

Source:  (United Nations, 2018);   "Goal 6 Targets". United Nations Development Programme. (Retrieved 17.01.2020)
[bookmark: _Toc31376197]
4.2 SA Obligation to the International Standard
 As Indicated in the National Sanitation Framework (2018) 
[bookmark: _Toc31376198]Policy position 
South Africa will pursue achievement of the SDGs, focusing sanitation services provision on ensuring sustainability. The sanitation SDGs are supported, including:
· Achieving access to adequate and equitable sanitation and hygiene for all and end open defecation, paying special attention to the needs of women and girls and those in vulnerable situations
· Improving 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
· Substantially increasing water-use efficiency across all sectors and ensure sustainable withdrawals and supply of freshwater to address water scarcity and substantially reduce the number of people suffering from water scarcity
· expanding international cooperation and capacity-building support to developing countries in water- and sanitation-related activities and programmes, including water harvesting, desalination, water efficiency, wastewater treatment, recycling and reuse technologies
· Supporting and strengthening the participation of local communities in improving water and sanitation management.
[bookmark: _Toc31376199]4.3 South Africa’s Status on SDG 6
[bookmark: _Toc31376200]4.3.1 Access to safe drinking water 
[image: ]
[bookmark: _Toc31285410][bookmark: _Toc31376244]Figure 3: Access to safe drinking water services (Source: GHS 2015 2017, StatsSA)

Figure 3 illustrates the progress that has been made in the provision of safely managed drinking-water services between 2015 and 2017.  It also indicates that South Africa has substantial water supply infrastructure coverage. Nationally, 95% of the population had access to water supply infrastructure in 2017. However, there are relatively lower figures of safely managed water in relation to water supply infrastructure coverage. The percentage of the national population that had safely managed water services increased from 77% to 80% from 2015 to 2017. In rural areas between 2015 and 2017 there was a 5% increase in safely managed water services, while for urban areas there was a 1% increase. (GHS 2015 2017, StatsSA)

[bookmark: _Toc31376201]4.3.2 Access to basic sanitation services
[image: ]
[bookmark: _Toc31285411][bookmark: _Toc31376245]Figure 4: access to basic sanitation services (Source: GHS 2015 2017, StatsSA)

Nationwide, the access to improved sanitation facilities increased from 80% in 2015 to 83% in 2017 – 70% had access to basic services, while 13% had access to limited services. In 2017 there were still 17% without access to improved sanitation, 2% of them practicing open defecation. The open defecation in urban areas is reported to be at much lower rate – 1%, compared to rural areas where it is reported as 4%. The difference between urban and rural areas demonstrates that urban areas have better access to sanitation services than rural areas. This could be due to better-developed infrastructure and the prevalence of shared sanitation facilities and backyard dwellers in urban areas (GHS 2015 2017, StatsSA).

[bookmark: _Toc31376202]4.3.3 Access to hygiene services 
[image: ]
[bookmark: _Toc31285412][bookmark: _Toc31376246]Figure 5: Access to hygiene services (Source: GHS 2015 2017, StatsSA)
Figure 5 illustrates that nationally, 65% of the population had access to basic hand-washing facilities on the premises with soap and water in 2017. The inequality between urban and rural areas in terms of provision of basic services is a continuous struggle. This is evidenced by the drastic difference in access to basic hygiene services (i.e. the access to hand washing facilities on the premises and access to soap and water) – 79% in urban areas opposed to only 40% in rural areas. 

Notes 



[bookmark: _Toc31376203]SECTION D
[bookmark: _Toc31376204]1. ISO 24521
ISO 24521 Standard provides guidelines on the management of basic on-site domestic wastewater services with a focus on improving hygiene, taking into account social norms through stakeholder communication, management of assets and better management of human waste and wastewater. The initial focus of ISO 24521 is to enhance the effectiveness of the existing on-site plants by providing guidance on management to meet the operability/management issues. It is a developed guidance for the management of basic on-site domestic wastewater services, using technologies in their entirety at any level of development. It is a standardisation of a framework for the definition and measurement of service activities relating to drinking water supply systems and wastewater systems. 
ISO 24521 is co-convened by Kenya and Austria. This standard is based on ISO 24511 – Guidelines Assessment of Wastewater Services and is used in conjunction with ISO 24511, therefore some requirement from ISO 24511 apply in ISO 24521. 

[bookmark: _Toc31376205]1.1 Scope of ISO 24521
ISO 24521 covers:
 
· guidelines for the management of basic on-site domestic wastewater services from the operator’s perspective, including maintenance techniques, training of personnel and risk considerations
· guidelines for the management of basic on-site domestic wastewater services from the perspective of users
· guidance on the design and construction of basic on-site domestic wastewater systems; and guidance on planning, operation and maintenance, and health and safety issues.
ISO 24521 is applicable to both publicly and privately operated basic on-site domestic wastewater (black- and greywater) services, for one or more dwellings.



[bookmark: _Toc31376206]1.2 Objectives of ISO 24521
The four main objectives of basic on-site domestic wastewater services are:
· public health and safety
· occupational health and safety
· environmental protection
· sustainable development.

[bookmark: _Toc31376207]1.3 The benefits of adopting ISO 24521
The benefits related to the adoption of ISO 24521 include: 
· Health Improvements 
· Reduce the environmental impact of wastewater treatment 
· Protects health and the environment
· Hygienic, safe and pleasant to use for communities 
· Restored dignity of users
· Safe to operation of on-site domestic wastewater systems
· Production of by-products.

1.4 Basic on-site sanitation solutions should consider the following:
· effective disease barrier
· prevention of environmental pollution
· environmental requirements
· optimization of the use of resources in terms of nutrients, water and energy
· simplicity of construction, use, operation, maintenance and repair
· adherence to hygienic safety standards
· affordability and willingness to pay
· existing institutional support
· existing best practice, experience and infrastructure
· development of ownership, involving landlords, users of all kinds, public water utilities and the private sector in design and planning
· cultural sensitivity, taking into account values, attitudes and the behaviour of the user.
[bookmark: _Toc31376208]2. OBJECTIVES FOR WASTEWATER UTILITIES

The purpose of the wastewater utilities is: 
· Protection of public health
· Protection of users and operators 
· Meeting the needs & expectations of users 
· Provision of service under normal & emergency situations 
· Sustainability of basic on-site domestic wastewater system
· Promotion of sustainable development of the community (ISO, 2007).

[bookmark: _Toc31376209]2.1 Protection of public health
For the protection of the Public health & safety, wastewater utilities must ensure safe collection, transport, treatment and disposal/reuse of wastewater. The wastewater utilities must ensure that special precautions is taken when undertaking reuse of wastewater (ISO, 2007). Safe and sanitary disposal of wastewater should be a public health priority and wastewater should be disposed of in a manner that ensures that (i) drinking water supplies are not threatened, (ii) direct human exposure is not possible, (iii) waste is inaccessible to vectors, insects, rodents or other possible carriers, and (iv) odour or aesthetic nuisances are not created (ISO, 2016).
Other factors that need to be considered are (i) discharges of untreated or partially treated wastewater from basic on-site domestic wastewater systems cause public health risks and negative environmental health effects, (ii) the presence of nitrates or bacteria in the drinking water well indicates that liquid from the system may be flowing into the well through the ground or over the surface, and (iii) the reuse of reclaimed water (treated effluent) is encouraged. However, the relevant authority should establish that the extent of treatment, the method of application and the reuse purpose for reclaimed water does not create public health risks and adverse environmental impacts before approval is granted. Reuse is only permitted for non-potable (not for human consumption) purposes (ISO, 2016).
[bookmark: _Toc31376210]2.2 Protection users and operators
All users and operators need protective equipment when handling wastewater. Appropriate training should be available for users and operators. Health protection of the owners of the premises or workers providing emptying services should also be accounted for. The health and safety precautions for users and operators should be documented and reviewed periodically. The actual health and safety situation should be reviewed at prescribed intervals, 
[image: Image result for personal protective equipment]
[bookmark: _Toc31376247]Figure 6: Personal protective equipment (https://www.ccohs.ca/teach_tools/phys_hazards/ppe.html)

[bookmark: _Toc31376211]2.3 Meeting the needs & expectations of users 
The requirements of the users should be identified for the site (number of users, economic costs and cultural acceptance) so that the implemented technologies meet the users’ needs and expectations. Basic on-site domestic wastewater systems should be secure, comfortable, convenient and safe for all kinds of users (children, adults, elderly and disabled persons). Users’ expectations typically relate to response to complaints, reporting of financial results, consultation on plans for changes, involvement in electing or appointing management positions and expectations that public health and the environment will be protected (ISO, 2016).

If there is potential for wastewater reuse, the needs and expectations of the potential end-users of the treated wastewater and/or residues should be considered.

[bookmark: _Toc31376212]2.4 Provision of service under normal & emergency situations 
User interfaces intended for emergency situations should be portable/easy to assemble, as applicable. The system (assets) should have written and visual instructions for operating and maintenance plans for normal and emergency situations. Such plans should include advice for situations that could occur because of the technology used or the site location (ISO, 2016).

[image: Image result for emergency sanitation solutions]
[bookmark: _Toc31376248]Figure 7: Emergency sanitation solutions (https://emergencysanitationproject.wordpress.com/)

[bookmark: _Toc31376213]2.5 Sustainability of basic on-site domestic wastewater system
Demand for Re-use of sanitation system product: Effluents should be used beneficially or disposed of in a safe and appropriate way. The focus should be on the outputs of systems and their (potential) value. It should be determined if there is a real or potential demand for reuse of sanitation system products; such reuse systems need to be designed considering health and safety requirements (ISO, 2016). 
Nutrients Recovery: Nutrients recovered from faeces and urine should be recycled and used at household level as fertilizer or soil improver. Safety and hygiene issues should be taken into consideration (ISO, 2016).
Maintenance of onsite domestic system: The system (assets) should be maintained and should provide the capacity to meet current and future needs. Preventative maintenance of the facility and desludging should be identified and performed periodically so that the assets meet the criterion for functional lifespan.
Revenue Sources: Revenue sources should be developed in order to ensure cost recovery of services and financial sustainability (ISO, 2016).


[bookmark: _Toc31376214]2.6 Promotion of sustainable development of the community
Specifically integrated water resources management and renewable energy and utilization of treated wastewater residues should be taken into consideration. Another advantage from basic on-site domestic wastewater systems is the reuse of treated wastewater residues in agriculture for the provision of food, when applicable (ISO, 2016).
The Wastewater facilities must address:
Sustainable development: Ability for communities to grow & prosper within the environmental, infrastructural & economic resources available to it.  Promoting efficient use of resources through recycling & reuse and instituting pollution prevention techniques by eliminating/separating pollutants at source (ISO, 2007).
Strategic priorities for management of water resources:  Attention to be given to overall management of water resources and quantitative and qualitative aspects of management. Quantitative aspect of water management for promotion of sustainable development consist of efficient use of water, retention & re-use and discharge. Qualitative aspect of water management for the promotion of sustainable development consist of pollution prevention, separation of polluted flows from non-polluted flows and removal and disposal/reuse of residues (ISO, 2007).
Notes
  











[bookmark: _Toc31376215]3. Components of basic on-site domestic wastewater systems
The basic on-site domestic wastewater systems generally comprise of the
· user interface
· collection and transport of sanitary waste/wastewater and residues removed from wastewater
· treatment of sanitary waste/wastewater and residues removed from wastewater
· disposal/reuse of treated effluent 
· disposal/reuse of treated residues

[image: Image result for sanitation value chain]
[bookmark: _Toc31376249]Figure 8: Sanitation Value Chain [Source: BMGF, 2012]

[bookmark: _Toc31376216]4. Basic on-site domestic wastewater systems
4.1 The User Interface
Toilets and washing facilities are the user interfaces with which the user comes into contact and which provide access to the sanitation system. Toilets may be designed to allow the separation of urine and faeces. User interfaces including (but not limited to) the following are considered, depending on local circumstances:
· simple ventilated/unventilated pit latrine; double ventilated improved pit latrine/fossa alterna; dry toilet (including urine diverting dry toilet, composting toilet and other basic dry toilet models and their variations); pour flush toilet; waterless urinal; cistern flush toilet; washing facilities, e.g. greywater sink; soak-away, e.g. for greywater*

*To maximize the use of water, especially where it is in short supply, water that has been used for washing hands and/or anal areas can afterwards be utilized, where possible, as flushing water.

	(a)
[image: Related image]

	(b) 
[image: Image result for urine diverting dry toilet]
	(c)
[image: Image result for double ventilated improved pit latrine]

	(d) 
[image: ]

	(e)
[image: Image result for waterless urinal]
	(f)
[image: Image result for cistern flush toilet]


[bookmark: _Toc31376250]Figure 9: Illustrating user interface facilities (a) Ventilated Improved pit latrine, (b) Urinary diversion toilets, (c) Double ventilated improved pit latrines; (d) composting toilet; (e) Waterless urinal and (f) cistern pourflush.

[bookmark: _Toc31376217]4.2 Collection & Transport

(a) Collection 
Collection components contain human excreta awaiting transportation, including drums and containers, vaults and chambers, and double pit system. Collection technologies including (but not limited to) the following may be considered:
· above ground tank (jerry can/other tank)
· under or below ground tank (drum/vaults/chambers)
· human-powered emptying
· motorized (pump or vacuum) emptying
· transfer station (underground holding tank).


(b) Transportation 
Transportation may be by way of carts, tricycles or any other human-powered multiple-wheeled vehicles, trucks and vacuum tankers.*

*When water is used, conventional drainage systems (gravity sewers) and non-conventional drainage systems (settled sewage or simplified sewer systems) can be applicable.

	(a)
[image: Related image]
	(b) 
[image: Image result for Faecal sludge collection]
	(c)
[image: Image result for Faecal sludge collection]


[bookmark: _Toc31376251]Figure 10: Illustrating (a) human power emptying; (b) motorized (pump or vacuum) emptying & (c) transportation of FS 
Sources:
(a) https://www.theburningplatform.com/2017/08/14/regression-towards-the-latrine/
(b) https://saniblog.org/2012/12/04/fecal-sludge-management-in-africa-and-asia/
(c)  https://www.worldbank.org/en/topic/sanitation/brief/fecal-sludge-management-tools


[bookmark: _Toc31376218]4.3 Treatment

The basic on-site domestic wastewater treatment facilities should be considered, depending on local circumstances. The treatment technologies are listed in two groups.
(a) Technologies primarily for the treatment of wastewater include: septic tank with one or more compartments without discharge;  septic tank system with discharge and adequate filtration; upflow anaerobic sludge blanket reactor (UASB);stabilization ponds (anaerobic, facultative, aerobic, maturation); natural or constructed wetland; land treatment (slow filtration, rapid filtration and overland flow or subsurface dispersion); compact biological treatment units, based usually on attached growth (such as trickling filters or rotating biological contactors), suspended growth biological processes (such as low-rate activated sludge) or hybrid aeration systems (suspended and attached growth in the same tank).

(b) Technologies primarily for the treatment of sludge include: sedimentation/thickening ponds; unplanted drying beds; planted drying beds; co-composting (where composting is required with other available organic waste); and anaerobic biogas reactor.

	(a) 
[image: Related image]

	(b) 
[image: Related image]


[bookmark: _Toc31376252]Figure 11: illustrating (a) unplanted drying bed and (b) planted drying bed

[bookmark: _Toc31376219]4.4 Disposal/Reuse

The recovery of resources for economic use by post treatment should be considered when designing basic on-site domestic wastewater systems.
Some examples of disposal/reuse of wastewater sub-products may include:
· effluent discharge to the natural environment
· effluent use in irrigation
· land application of treated/stabilized sludge (biosolids) as fertilizer/soil conditioner
· energy recovery option of sludge treatment (i.e. recovery and use of biogas and/or energy recovery from incinerating solids).

[image: ]
[bookmark: _Toc31376253]Figure 12: Examples of typical available technologies for on-site treatment/disposal
[bookmark: _Toc31376254][image: ]
Figure 13: Practical example of products produced through the treatment of FS from basic on-site domestic wastewater services.

Notes
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5. Management of basic on-site domestic wastewater systems

The sustainability and continuity of the entire sanitation system depends on good organization and management of collection, transportation, treatment and disposal. Management of basic on-site domestic wastewater systems should ensure that they meet the needs of the users and community to fulfil the objectives of basic on-site sanitation.
Economic and cultural factors should also be identified to meet the objectives for providing basic on-site domestic sanitation to as many users as possible. The basic on-site domestic wastewater systems should protect both public health and the environment.
Conservative assumptions for operation, maintenance and managing system risk should be used to obtain the best possible result in the treatment of domestic wastewater. The health risks of ineffective system operation or failure demand that a rigorous system of equipment and process maintenance and risk mitigation be installed. Effective and safe management of residues resulting from wastewater treatment, including their final disposal or reuse, is becoming increasingly important due to concerns about both environmental protection and resource conservation. Basic on-site domestic wastewater systems may have a useful life of more than one generation depending on the technology and its operation and maintenance. Consequently, basic on-site domestic wastewater systems should be durable, maintainable and repairable and should consistently treat various concentrations of domestic wastewater (ISO, 2016).

[bookmark: _Toc31376221]5.1 Independent management of system function and stakeholder communication

Where the basic on-site domestic wastewater systems are not managed by the owners of the premises, the organization responsible for independent management should ensure that the systems function and are maintained as designed and that services are performed by fully trained people, in order to prevent risk to the environment and the community. A system function and stakeholder communication process should be developed, as illustrated by Figure 14 below. The organization should provide information using data between the users and the service provider or utility, so that the community is informed, supports the use of the basic on-site domestic wastewater systems and sees the benefit to its needs and the environment (ISO 2016). Different communications channels should be adapted to reach out to various stakeholders.
[image: ]
[bookmark: _Toc31376255]Figure 14: Developing information for the system function and stakeholder communication process

[bookmark: _Toc31376222]5.2 Basic Management Activities 

(a) Developing objectives and establishing action plan
Before the basic on-site domestic wastewater system is designed and installed, the objectives, strategies and processes of the system and users should be identified to ensure that all human waste/wastewater is treated properly and that, together with residue disposal and effluent discharge, it meets all requirements (ISO, 2016).
(b) Financial sustainability of the system
The financial stability of all resources is important to ensure that the wastewater systems function, as designed, are operated as intended and meet the objectives for sustainability and the criterion for lifespan (ISO, 2016).
 (c) Sustainability of the assets
The management of the assets of basic on-site domestic wastewater systems should include monitoring and planning for continuous technical functioning and the continuing availability of financial resources, so that the needs and requirements of the users are met with respect to treatment of the human waste/wastewater and lifespan criterion for the asset (ISO, 2016).

(d) Customer relations
Where basic on-site domestic wastewater systems are managed by people other than the owners of the premises, managing the customer relationship requires that the customers (user/users) accept the human waste/wastewater treatment system and agree that their needs and concerns are known and resolved. Easily understandable system operating instructions, including expected results, should be prepared with the installation of the on-site wastewater systems and provided to the user. The users should also be made aware of the benefits of using basic on-site domestic wastewater systems (ISO, 2016).
User data information is necessary for proper functioning of basic on-site domestic wastewater systems. The data should be clearly defined, accurate and available for both the function and servicing of the system, so that it can be ensured that the needs of the users are met (ISO, 2016).
[bookmark: _Toc31376223]5.3 Stakeholder Relations 
5.3.1 Developing plans for support of stakeholders

Management of operation, maintenance and disposal of waste should (i) meet the requirements of the various stakeholders, (ii) have clearly communicated objectives, and (iii) ensure proper education and training of stakeholders, so that stakeholders understand and support the basic on-site domestic wastewater system objectives. Figure 15 below illustrates Stakeholder requirement.
[image: ]
[bookmark: _Toc31376256]Figure 15: Identifying stakeholder requirements and support 


5.3.2  Education and/or training of stakeholders
Education and/or training should be well planned and sustainable. Stakeholders should be well-informed and trained or be educated to ensure the safe collection/transport, treatment and disposal/reuse of wastewater and residues from the basic on-site domestic wastewater system for the protection of human health and safety and of the environment. In addition, stakeholders should be trained in health and hygienic practices taking into consideration cultural acceptability. Educational and/or training materials should be tailored to meet the needs of the target audience.
The education and/or training should cover health and hygienic practices of using the basic on-site domestic wastewater system and could be provided as follows:
· For key local authorities and field staff: proper training on principles and technical solutions;
· For field workers: practical training concerning the construction and management of the basic on-site system, as well as empowerment methods;
· For household and community members: acquisition of skills in building, operating and maintaining basic on-site domestic wastewater systems, including awareness raising on hygienic practices of the basic on-site domestic wastewater system.

Education* could be conducted through
Public awareness campaigns; one-on-one basis; school curriculum; media; community-based organization/community user groups; community engagement/mobilization programs (government or donor), such as community-led total sanitation; school health clubs/youth groups; social media; neighbouring municipalities operating their own similar or larger wastewater collection, treatment and disposal facilities (ISO, 2016)
*The learning-by-doing approach can be encouraged, including participatory seminars, workshops and meetings, as well as broader hands-on training.

5.3.3  Environmental management
Environmental management of basic on-site domestic wastewater systems should promote sustainability of the policy objectives for wastewater projects by protecting and preserving water quality and water resources. The use of contaminated wastewater residues in agriculture may be managed through preventive actions, which can reduce the risk to both crop viability and human health. For easy assessment of the impact of basic on-site domestic wastewater collection, treatment and disposal, an environmental checklist should specifically be developed in accordance with local conditions (ISO, 2016).
An environmental checklist could include:
· The number of persons whose waste will be treated 
· The expected monthly flow
· The nature of the expected flow, i.e. whether it is just domestic (as it should be in the case of basic on-site systems) or mixed with institutional or industrial waste
· The type of treatment unit: septic tank, alternative treatment system (e.g. aeration), wetlands
· The nature of the soils surrounding the effluent bed
· The proximity to natural water sources
· The use of the natural water sources 
· Access to the area by livestock.

5.3.4 Risk management
Risk management requires a systematic approach to the analysis (identification, description and estimation) of individual risks and their relative evaluation. Risk management should begin in the planning stage of the basic on-site domestic wastewater system and should include all aspects of design, construction, implementation and operation and maintenance. The risk management should include the following steps:
(a) Problem formulation: A planning process for generating and evaluating hypotheses about the effects that might occur and identify the risks.
(b) Analysis: Typically includes both the site-specific analysis and characterization of risk causation (occurrence or exposure) and the more general analysis or characterization of risk effects (exposure-response relationships). These analyses are interdependent and are typically performed concurrently.
(c) Risk characterization: The process of combining the estimates of occurrence or exposure with the exposure-response relationships from the analysis of effects to estimate the magnitude and (if possible) probability of effects and resulting consequences.
(d) Development and implementation of a dynamic plan: The plan should include monitoring operation, preventative maintenance and corrective action to eliminate or control the risks.


Categorization of risks
Risks may be grouped in the following categories:
(i) Public health and safety
(ii) Environmental impact 
(iii) Socio-economic.

Operational risk of transportation of wastewater: Risks associated with the collection, treatment and transportation of wastewater and its constituents such as organic material, nutrients and pathogens require an evaluation of the type of basic on-site domestic wastewater system (engineering) and site assessment.

Risk framework: The framework for evaluating risk of system performance should be flexible enough to accommodate various types of basic on-site domestic wastewater systems; assumptions such as seasonal occupation, multi-family homes; or several types of wastewater sources.
The operational risk model for wastewater should account for:
Backup of the treatment system; surface breakthrough from structural failure; contamination of the land; transport into drinking water wells and groundwater; potentially exposed populations, and exposure of biota.
Site assessment for risks
The site model for evaluating basic on-site system risks should account for:
· location of the basic on-site domestic wastewater treatment system
· location of residences and water wells
· topography
· groundwater sources to prevent adverse impacts from contamination on water sources like wells and boreholes
· surface water sources to prevent adverse impacts or nutrient over enrichment from contamination
· soils and slopes, which may create effluent plumes; and potentially exposed populations.


[bookmark: _Toc31376224]5.4 Causes of failure
The failure mode can be divided into two categories, design deficiency or process variation, which can be described in terms of something that can be corrected or can be controlled. 

The potential failure modes are identified through answers to the following questions:
· In what way can this subsystem fail to perform its intended function?
· What can go wrong although the subsystem is manufactured/assembled to specifications?
· If the subsystem function was tested, how would its failure mode be recognized?
· How will the environment contribute to or cause a failure?
· In the application of the subsystem, how will it interact with other subsystems?

[bookmark: _Toc31376225]6. Planning and construction

[bookmark: _Toc31376226]6.1 Planning and construction of basic on-site domestic wastewater systems
When planning and constructing basic on-site domestic wastewater systems, the economic costs, the risk assessment of the site, cultural acceptance, protection of public health and protection of the environment should be considered as illustrated in Table 1. Care should be taken to minimize or prevent as many of the risks of failures of the systems and contamination as possible, while still complying with the socio-economic requirements of the cost of installing and maintaining systems to meet the lifespan criterion.
Table 1: Considerations for the planning and construction of basic on-site domestic wastewater systems
[image: ]

[bookmark: _Toc31376227]

6.2 Criteria for selecting appropriate basic on-site domestic wastewater technologies
A technological solution is feasible if it meets local demand, if the financial resources are available for its construction and if the financial resources and technical and management skills exist to ensure its proper operation and maintenance. The approach used in ISO 24521 consists of helping users assess the feasibility of the different technical basic on-site wastewater solutions by providing a series of feasibility criteria (ISO, 2016).

6.2.1 These criteria include the following
· The criterion of acceptance by households and by local sanitation professionals: this criterion could be assessed through surveys, considering also various basic on-site domestic wastewater local practices.
· The criterion of lifespan of the infrastructure: this criterion is determined by the technology used.
· The criterion of the efficiency of the technology.
· The criterion of investment, operating and maintenance cost.
· The criterion of design, construction, operation and maintenance: this criterion refers to both locally available materials and to the local available technical skills available for the design, construction and operation of the infrastructure, as well as to the skills required to ensure facilities are kept in good working order.
· The criterion of accessibility.
· The criterion of range: this criterion relates to the distance between the sanitation facility that is being emptied and the disposal or treatment site.
· The criterion of required surface area: this criterion relates to the amount of land required for the sanitation facilities. There are two distinct levels of surface area requirement: large or limited.
· The criterion of water requirements: In this International Standard, two levels of water requirements are used: low or high.
· The criterion of availability of energy.
[bookmark: _Toc31376228]6.3 User Interface 
All toilets should be built on slightly raised ground to avoid surface flooding, and the pits should be shallow where water tables are high. Good pit drainage is necessary. If wet anal cleaning is preferred to wiping, a special washing area should be provided. In areas with unstable soil, the ring beam elevating the slab should be placed a little deeper. In very loose collapsing sandy soil, the pit should be lined. The choice of user interface technologies depends on the following (among other aspects): the availability of water;  availability of funding;  user preferences, such as anal cleaning material or anal cleaning water; soil characteristics;  interest in the diversion of urine and faeces for subsequent use (ISO, 2016) 
[bookmark: _Toc31376229]6.4 Collection
Collection facilities should make efficient use of limited space; provide for overflow such as overflowing urine; function effectively, guaranteeing hygienic safety; provide for easy management of the volumes and densities of the sludge; be such that the volumes and densities of the sludge are easily manageable; be easily accessible to the users and collectors of the waste for transportation (ISO, 2016). 
The choice of a suitable collection method/technique should consider the characteristics of waste produced; socio-cultural user acceptance and practices; the ease of operation and maintenance of the technology (i.e. emptying intervals); health and safety and the availability of adequate off-site disposal and the cost of collection/emptying (ISO, 2016).
[bookmark: _Toc31376230]6.5 Transportation 
The appropriate transportation method depends heavily on soil characteristics, topography and site practicalities; the availability of sufficient amounts of water for flushing (now and in the future); the volumes of wastewater produced in an area/region; the availability of financial and institutional capacity (ISO, 2016).
Factors that influence the choice, design and applicability of the transport system include the amount and density of waste generated; housing/population density; accessibility; the terrain; the haul distance/proximity to disposal site; the efficiency of transportation system; capital and operational costs; institutional and business practices; local cultural and environmental perspectives and the availability of energy (ISO, 2016).
[bookmark: _Toc31376231]6.6 Treatment 
The quality and quantity of the wastewater or faecal sludge will significantly affect the treatment technology that is receiving it for processing. Treatment facilities are located either on-site or off-site, depending on the factors such as land availability, the reuse potential of excreta and greywater, capital investment and operational costs, health aspects and acceptance, the organization and/or management concept to be employed, and the availability, relative distance and practicability of effluent transportation from the source to the treatment facility.
If use of treated excreta is appropriate at the household level, on-site treatment is preferred. The location of the treatment facilities should be carefully chosen to maximize efficiency, while minimizing odours and nuisance to nearby residents. The site for the treatment should be easily accessible, conveniently located, easy to use, operate and sustain, protected from flooding, well-constructed to prevent leaching and ground/surface water contamination.
[bookmark: _Toc31376232]6.7 Disposal/reuse
Where recovery of resources is desired, the actual design of the treatment facility and the disposal/reuse solutions depends on: the wastewater characteristics; the loading;  the intended storage/retention time; the fertilizer value of sludge;  the energy value and needs from the sludge; the availability of market/demand for recovered resources and energy; defined microbial standards on safe use of effluent; the required hygienic/microbial quality of the products; the adequacy of sludge transformation points;  the operation and maintenance of the transformation chain and  the characteristics of the surrounding environment (ISO, 2016)

[bookmark: _Toc31376233]7. Operation and Maintenance

Basic on-site domestic wastewater systems should have written and visual instructions for operational and maintenance plans, disposal plans and/or education and training plans as illustrated in Figure 16 below. When planning basic on-site domestic wastewater services, it is crucial to consider operation and maintenance from the very beginning of planning. Every technology needs operation and maintenance to fulfil its functions in the sanitation service chain. 
[image: ]
[bookmark: _Toc31376257]Figure 16: Developing instructions for operational and maintenance plans, disposal plans and/or education and training plans

[bookmark: _Toc31376234]7.1 Developing operational plans and instructions
The documentation of operations for basic on-site domestic wastewater treatment systems should define the sequence of all essential operations required for the systems to treat the domestic waste properly and define the tasks necessary to maintain the processes, including the residues disposal and effluent discharge. 
Documentation using visual representations or instructions should provide all users with a clear understanding of the tasks necessary for proper operation and should minimize problems due to language or education. More detailed working instructions (such as standard operating procedures and operation and maintenance manuals) should be prepared whenever required to ensure the proper and expert handling of individual activities whilst adhering to applicable national or generally accepted requirements or practices
[image: Related image]
[bookmark: _Toc31376258]Figure 17: Example of a visual instruction 

[bookmark: _Toc31376235]7.2 Developing maintenance plans and instructions
The plan for maintenance of the system should be both preventative and reactive by including maintenance performed at planned intervals and a strategy for correcting an emergency condition resulting in system failure. Preventative maintenance includes maintenance performed at planned, condition-oriented or scheduled intervals in order to prevent, minimize or delay failures or ineffective treatment of domestic wastewater. Reactive maintenance includes maintenance performed following a failure of the equipment, treatment process or shutdown, and involves activities necessary to repair or restore the system to a satisfactory condition or level of performance.
[bookmark: _Toc31376236]7.3 Developing plans and instructions for collection of waste
Domestic wastewater is collected from different types of toilets. It may be undiluted when collected from dry toilets, dry urine diversion toilets or waterless urinals. It may be diluted when collected from pour flush toilets or conventional toilets that use water for flushing. Collection techniques can include double pit system, plastic or metal containers or drums for collecting the urine, faeces, or both. Excreta can also be collected in vaults and chambers. Whenever possible, faeces and urine should be separated to facilitate reuse.
[bookmark: _Toc31376237]7.4 Developing plans and instructions for transportation of waste
Depending on the volume and the characteristics of wastewater and sludge (both treated and untreated), different types of transportation techniques may be required. Cartage techniques and emptying systems should be regularly scheduled to prevent overflows and contamination of the immediate area. 
[image: Image result for transporting fecal sludge]
[image: Related image]




[bookmark: _Toc31376259]Figure 18: Illustrating transportation facilities.

8. Health and safety issues
[bookmark: _Toc31376238]8.1 Health and safety measures and training
All facilities should be managed so that the health and safety of the users, community and service providers are maintained. 
Regular medical check-ups: Users/service providers/operators who handle waste/wastewater themselves should undergo regular medical check-ups and, where applicable, seek assurance from the public health authority as to their safety when operating wastewater services. These users and operators need protective equipment when handling wastewater.
Monitor for any infectious or parasitic diseases: The health of stakeholders who are exposed to the wastewater and/or sub-products of the basic on-site domestic wastewater system should be monitored for any sign of infectious or parasitic disease because of exposure to the basic on-site system.
Education/Training: This should take place to avoid any health risk. Training is necessary for proper transport and handling of waste/wastewater to prevent or minimize operator risk and risk to the public (community) or environment. It should be confirmed that the operator is sufficiently well-trained before given permission to transport waste/wastewater.
[bookmark: _Toc31376239]Discontinue Use: In the event of an outbreak of disease originating from the basic on-site domestic wastewater system, the use of the system should be discontinued in order to address the cause of the outbreak.

The health programs should include:  
· Medical surveillance of concerned stakeholders
· Testing of sub-products for any pathogenic microorganisms or other hazardous materials
· Review of the use of technologies of the system to establish any improper use or faults that could promote activity of pathogenic microorganisms and, where possible, the kind of routes of exposure as a result of using the system
· Health and hygiene education, including promotion of washing hands with soap and/or an equivalent washing agent 
· Pre-evaluation of a particular technology for possible failure that could promote the activity of pathogenic microorganisms as well as other hazards, where feasible.

Notes
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