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ENVIRONMENTAL PROTECTION AGENCY

The EPA is responsible for protecting and improving the environment
as a valuable asset for the people of Ireland. We are committed to
protecting people and the environment from the harmful effects of
radiation and pollution.

The work of the EPA can be divided into three main
areas:

Regulation: Implementing regulation and environmental compliance
systems to deliver good environmental outcomes and target those who
don’t comply.

Knowledge: Providing high quality, targeted and timely environmental
data, information and assessment to inform decision making.

Advocacy: Working with others to advocate for a clean, productive
and well protected environment and for sustainable environmental
practices.

Our responsibilities include:

Licensing

Large-scale industrial, waste and petrol storage activities;
Urban waste water discharges;

The contained use and controlled release of Genetically Modified
Organisms;

Sources of ionising radiation;

Greenhouse gas emissions from industry and aviation through the
EU Emissions Trading Scheme.

National Environmental Enforcement

Audit and inspection of EPA licensed facilities;

Drive the implementation of best practice in regulated activities
and facilities;

Oversee local authority responsibilities for environmental
protection;

Regulate the quality of public drinking water and enforce urban
waste water discharge authorisations;

Assess and report on public and private drinking water quality;

Coordinate a network of public service organisations to support
action against environmental crime;

Prosecute those who flout environmental law and damage the
environment.

Waste Management and Chemicals in the
Environment

Implement and enforce waste regulations including national
enforcement issues;

Prepare and publish national waste statistics and the National
Hazardous Waste Management Plan;

Develop and implement the National Waste Prevention Programme;

Implement and report on legislation on the control of chemicals
in the environment.

Water Management

Engage with national and regional governance and operational
structures to implement the Water Framework Directive;

Monitor, assess and report on the quality of rivers, lakes,
transitional and coastal waters, bathing waters and groundwaters,
and measurement of water levels and river flows.

Climate Science & Climate Change

Publish Ireland’s greenhouse gas emission inventories and
projections;

Provide the Secretariat to the Climate Change Advisory Council
and support to the National Dialogue on Climate Action;

Support National, EU and UN Climate Science and Policy
development activities.

Environmental Monitoring & Assessment

Design and implement national environmental monitoring
systems: technology, data management, analysis and forecasting;

Produce the State of Ireland’s Environment and Indicator Reports;

Monitor air quality and implement the EU Clean Air for Europe
Directive, the Convention on Long Range Transboundary Air
Pollution, and the National Emissions Ceiling Directive;

Oversee the implementation of the Environmental Noise Directive;

Assess the impact of proposed plans and programmes on the Irish
environment.

Environmental Research and Development

Coordinate and fund national environmental research activity to
identify pressures, inform policy and provide solutions;

Collaborate with national and EU environmental research activity.

Radiological Protection

Monitoring radiation levels and assess public exposure to ionising
radiation and electromagnetic fields;

Assist in developing national plans for emergencies arising from
nuclear accidents;

Monitor developments abroad relating to nuclear installations
and radiological safety;

Provide, or oversee the provision of, specialist radiation
protection services.

Guidance, Awareness Raising, and Accessible
Information

Provide independent evidence-based reporting, advice and
guidance to Government, industry and the public on environmental
and radiological protection topics;

Promote the link between health and wellbeing, the economy and
a clean environment;

Promote environmental awareness including supporting
behaviours for resource efficiency and climate transition;

Promote radon testing in homes and workplaces and encourage
remediation where necessary.

Partnership and networking

Work with international and national agencies, regional and local
authorities, non-governmental organisations, representative
bodies and government departments to deliver environmental
and radiological protection, research coordination and science-
based decision making.

Management and structure of the EPA

The EPA is managed by a full time Board, consisting of a Director
General and five Directors. The work is carried out across five
Offices:

Office of Environmental Sustainability

Office of Environmental Enforcement

Office of Evidence and Assessment

Office of Radiation Protection and Environmental Monitoring
Office of Communications and Corporate Services

The EPA is assisted by advisory committees who meet regularly to
discuss issues of concern and provide advice to the Board.
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PREFACE

This Code of Practice (CoP) is published under Section 76 of the Environmental Protection
Agency Act, 1992 (as amended).

Its purpose is to provide guidance on domestic waste water treatment systems (DWWTSs)
for single houses or equivalent developments with a population equivalent (PE) of less than
or equal to 10. It sets out a methodology for site assessment and selection, installation and
maintenance of an appropriate DWWTS.

This CoP replaces the previous Code of Practice Wastewater Treatment and Disposal Systems
Serving Single Houses (p.e. < 10) issued in 2009. This CoP applies to site assessments and
subsequent installations carried out on or after 7th June 2021. The 2009 CoP may continue to
be used for site assessments and subsequent installations commenced before 7th June 2021
or where planning permission has been applied for before that date.



Environmental Protection Agency | Code of Practice : Domestic Waste Water Treatment Systems
(Population Equivalent < 10)

ACKNOWLEDGEMENTS
The principal authors of this CoP are Mr Stephen McCarthy, EPA and Dr Robert Meehan,
consultant. Professor Laurence Gill, Trinity College Dublin, provided significant technical input.

The preparation of the CoP was assisted by a Technical Steering Group:

4 Mr Noel Byrne, EPA (Chair);

Mr Stephen McCarthy, EPA;

Mr Paul McDermott, Department of Housing, Local Government & Heritage;
Mr Joseph Gilhooley, County and City Management Association;

Professor Laurence Gill, Trinity College Dublin;

A A A ANDA

Mr Richard Flynn, Irish Onsite Wastewater Association;
A Mr James Butler, Irish Water Treatment Association.

The following people were also involved in the preparation of the CoP: Mr Darragh Page, EPA,
Ms Regina Campbell, EPA; Ms Margaret Keegan, formerly EPA; Mr Eamon Smyth, formerly
Department of Housing, Local Government & Heritage; Mr Simon McGuiness, Department
of Housing, Local Government & Heritage; and Mr David Cotter, Irish Water Treatment
Association.

The EPA also acknowledges those who made submissions during the public consultation
phase.

The 2009 CoP, which is replaced by this CoP, built on the 1975 (revised 1991) NSAI SR 6
Septic Tank Systems: Recommendations for Domestic Effluent Treatment and Disposal from
a Single Dwelling House and the 2000 EPA Wastewater Treatment Manuals: Treatment
Systems for Single Houses. It drew on extensive research by Trinity College Dublin and the
National University of Ireland Galway under the national environmental research programmes
administered by the EPA: Environmental Monitoring, R&D sub-programme of the Operational
Programme for Environmental Services, 1994-1999; Environmental Research, Technological
Development and Innovation (ERTDI) programme 2000-2006; and Science, Technology,
Research and Innovation for the Environment (STRIVE) programme 2007-2013. This included:

4 A study on Small Scale Wastewater Treatment Systems co-ordinated by the
Department of Civil Engineering, NUIG, from 1995 to 1997;

4 ERTDI Report: An Investigation into the Performance of Subsoils and Stratified Sand
Filters for the Treatment of Wastewater from On-Site Systems (2005);

4 STRIVE Report 28: On-Site Wastewater Treatment: Investigation of Rapid Percolating
Subsoils, Reed Beds and Effluent Distribution (2009).

The Trinity College Dublin and National University of Ireland Galway researchers are
internationally recognised for their work on wastewater treatment systems and have
published in peer-reviewed international journals and presented their findings at international
conferences.

This revision of the CoP has drawn on further research led by Trinity College Dublin under the
EPA Research Programme 2014-2020:

4 EPA Research Report 161: Assessment of Disposal Options for Treated Wastewater
from Single Houses in Low-Permeability Subsoils (2015);

A EPA Research Report 253: Desludging Rates and Mechanisms for Domestic
Wastewater Treatment System Sludges in Ireland (2018).



Environmental Protection Agency | Code of Practice : Domestic Waste Water Treatment Systems
(Population Equivalent < 10)

1. INTRODUCTION

1.1 Background

Over one-third of the population of Ireland lives in rural areas (CSO, 2017). Much of the waste
water from such rural settlement patterns is disposed of to domestic waste water treatment
systems (DWWTSs) of various types designed to treat the waste water on site.

DWWTSs are designed to discharge treated effluent to waters, generally in Ireland
to groundwater via percolation through the soil and/or subsoil. The conservation and
enhancement of the environment is a key objective for the future. It is vital that DWWTSs
are installed and operated correctly to ensure the protection of both human health and the
environment.

DWWTSs are designed to:

4 treat the waste water to minimise contamination of soils, subsoils and water bodies;

4 prevent direct discharge of untreated or partially treated waste water to groundwater
or surface water,

4 protect humans from contact with waste water;
A keep animals, insects and vermin from contact with waste water;
4 minimise the generation of foul odours.

Public health and water quality are threatened when DWWTSs fail to operate satisfactorily.
System failures can result in waste water ponding or forming stagnant pools on the ground
when it is not absorbed by the soil and/or subsoil. In such circumstances, humans can be
exposed to microbial pathogens and foul odours can be generated. Inadequately treated
waste water that emits to the environment because of poor location, design and/or
construction may lead to contamination of groundwater and surface waters, which in many
areas are also used as drinking water supplies.

DWWTSs and private drinking water wells are often located on the same site; the CSO
(2017) reported that there are 166,000 such cases. Therefore, it is essential that the effluent
is properly treated and disposed of. It is the responsibility of the homeowner to ensure that
the DWWTS is installed in accordance with the planning conditions and that it is properly
maintained on a reqular basis to ensure that it does not cause pollution of the environment
or drinking water [Water Services Act, 2007 (as amended)].

1.2 Role of the Code of Practice

The Code of Practice (CoP) is published under Section 76 of the Environmental Protection
Agency Act, 1992 (as amended). It provides guidance on DWWTSs for single houses or
equivalent developments with a population equivalent (PE) of less than or equal to 10. It sets
out a methodology for site assessment and selection, installation and maintenance of an
appropriate DWWTS (Figure 1.1). The CoP includes information on:

4 policy and legal background;

4 waste water characteristics and loadings;

4 how to characterise a site and decide on the type of DWWTS;
V'

required minimum separation distances, depths of unsaturated soil and/or subsoil
above the bedrock and the water table, and percolation values (PVs);

A

design, installation, operation and maintenance.
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This CoP replaces the previous Code of Practice Wastewater Treatment and Disposal Systems
Serving Single Houses (p.e. < 10) issued in 2009. This CoP applies to site assessments and
subsequent installations carried out on or after 7th June 2021. The 2009 CoP may continue to
be used for site assessments and subsequent installations commenced before 7th June 2021
or where planning permission has been applied for before that date.

The use of the CoP is required under the Building Control and Planning regimes as follows:

4 The design and construction of buildings is regulated under the Building Control Acts
1990 to 2014, in order to ensure the safety of people within the built environment.
The Building Regulations (as amended) apply to the design and construction of a new
building (including a dwelling) or an extension to an existing building. The minimum
performance requirements are set out in the second schedule to these building
regulations, and these requirements are set out in Parts A—M. Technical Guidance
Document (TGD) H — Drainage and Waste Water Disposal of 2016 (DEHLG, 2016)
requires compliance with the CoP and Standard Recommendation 66 (NSAI, 2015).

4 Where it is proposed to dispose of waste water from a proposed development other
than to a public sewer, information on the on-site treatment system proposed and
evidence as to the suitability of the site for the system proposed must accompany the
planning application [Article 22(2)(c) of the Planning and Development Regulations,
2006]. Adherence to the CoP is required by local authorities as part of their
development plan policies.

Circular Letter PSSP 01/10 from the then Department of Environment, Heritage and Local
Government, addressed to each county and city manager and An Bord Pleanala, requested
that the 2009 CoP be implemented in respect of all planning applications. The Department
stated that planning authorities must not, in any circumstances, approve development subject
to conditions requiring compliance with the CoP without first satisfying themselves that the
provisions within the CoP can be complied with, and on the basis of expert and verifiable
evidence including a positive site suitability assessment by an appropriately trained and
qualified assessor.

The CoP also considers SR 66 and the Irish Standard (1.S.) European Standard (EN) 12566 Parts
1-7 that apply to DWWTSs (see Chapter 4).

The key messages of the CoP are:

A4 the importance of proper site assessment taking account of not only local conditions
specific to the proposed site but also receptors at risk and wider experience in the
area, patterns of development, provisions of the relevant development plan and other
policies;

A the need for design of DWWTSs specific to the local conditions;

4 the need for follow-through by the developer/occupier — i.e. installation,
commissioning and maintenance as per design and attendant recommendations and
conditions — otherwise breaches of various legislative codes may occur.

Site characterisation and design, installation and commissioning of DWWTSs should be
carried out and supervised by an appropriately trained and qualified assessor. It is essential
that any DWWTS installed on a site complies with relevant conditions of planning and that the
system is properly installed and maintained. Following the guidance contained within the CoP
does not remove the obligation to comply with relevant legislation and to prevent pollution.
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Diagrams used in the CoP to illustrate particular aspects of design or construction of
DWWTSs, including percolation areas and polishing filters, may not show all details of the
construction. To this end, the CoP gives general principles for the design of systems but should
not be considered as a design manual. Where reference is made to proprietary equipment
and product requirements, this is intended to indicate equipment type and should not be
interpreted as endorsing or excluding any particular manufacturer or system.

Site characterisation
[Chapter 5]

A Desk study
4 Visual assessment

4 Trial hole
A Percolation tests

Site improvement works
[Section 6.7]

Key criteria met <« PPV

[Chapter 6] » Insufficent depth of unsaturated
» Slope < 1:8 soil and/or subsoil
» Separation distances met
» Minimum depths as per GWPR met

b 3 <PV <120 FAIL

!

PASS Site unsuitable for

discharge to ground

Design and install appropriate
DWWTS
[Chapters 7 - 11]

!

Operate and
maintain DWWTS
[Chapter 12]

Figure 1.1:  Stages in selection, installation and operation of a DWWTS discharging to ground
(GWPR, groundwater protection response)
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1.3 Variances for Existing Systems, Sensitive Areas and New
Technologies

Adoption without modification of the specifications in this document may not, in all
circumstances, be appropriate.

In sensitive areas, such as bathing water catchments, high status river catchments, high status
lake catchments, drinking water source protection areas or zones of contribution to public
water supplies, localities adjacent to shellfish areas designated through the Shellfish Water
Directive (2006/113/EC) or pearl mussel catchments, local authorities may apply and require
standards higher than those specified within this CoP.

Existing DWWTSs may not meet the performance requirements as set out in this CoP. If
existing DWWTSs are being upgraded, variances to the requirements set out within this CoP
may be considered by the local authority where the authority is satisfied that the proposed
upgrade will protect human health and the environment. DWWTSs serving buildings of
architectural or historical interest may be especially likely to give rise to such circumstances.
Homeowners should consult with their local authority to determine if planning permission is
required for proposed upgrades.

The use of new and innovative products and technologies must be considered in detail by
local authorities on a case-by-case basis with due regard to:

4 compliance with building regulations;

4 compliance with technical standards as appropriate;
4 evidence of suitability internationally or in Ireland;
A

adequate protection of the environment and human health.
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2. POLICY AND LEGAL BACKGROUND

2.1 Building Regulations and Standards

The 2016 TGD H - Drainage and Waste Water Disposal requires compliance with the 2009
version of this CoP superseding SR 6: 1991 as the required compliance standard for the design
and installation of DWWTSs in Ireland. References to the Environmental Protection Agency
(EPA) CoP in TGD H relate to the most up-to-date CoP version.

The CoP also includes information from SR 66, published in May 2015 by the National
Standards Authority of Ireland (NSAI), which was called up by TGD H 2016 and considers 1.S.
EN 12566 Parts 1 to 7.

2.2 Planning System

Under Article 22(2)(c) of the Planning and Development Regulations 2006, where it is
proposed to dispose of waste water other than to a public sewer from a development, a
planning applicant must submit information on the type of DWWTS proposed and evidence
as to the suitability of the site for the system proposed. The then Minister for the Environment,
Heritage and Local Government also published guidelines for planning authorities on
Sustainable Rural Housing Guidelines in 2005 and Development Plans Guidelines in 2007. A
review of both of these guidelines is currently underway. The guidelines highlight that sites
for new houses in unsewered rural areas must be suitable for the installation and operation
of a DWWTS and take into account local ground conditions, as well as stipulating a need to
protect water quality when considering applications for housing in rural areas. Adherence to
the CoP is required by all local authorities as part of their individual development plan policies,
countrywide.

The overall regulatory and policy framework at national level is therefore clear on the need for
the application of high standards in the assessment, provision and maintenance of effective
DWWTSs for new housing development in rural areas. The CoP contains the assessment
methodology for the determination of whether a site is deemed suitable, or not, for discharge
to ground, and presents comprehensive recommendations for the attainment of such high
standards in line with the regulatory and policy frameworks.

Assessment of site suitability under this CoP should have regard to policies contained in the
development plans as referred to above and any other relevant parallel documents such as
county-scale groundwater protection schemes (GWPSs) prepared by Geological Survey Ireland
(GSI) and river basin management plans.

It is important that planning authorities adopt consistency of approach to development plan
provision relating to the protection of surface water and groundwater quality, the importance
of good location and design of necessary development in rural areas and standards for site
characterisation and assessment for DWWTSs.

If retrofitting existing systems that do not comply with this CoP, where the site is unsuitable,
the proposed upgrade must provide improved treatment and reduced environmental impact
as in many cases site improvement works will not be sufficient to enable the site to be used
for a system incorporating discharge to ground. If site improvement works are being proposed
on any site, it is recommended to consult the local authority before such works commence.
Local authorities may also apply stricter standards where warranted, as referred to above.
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2.3 Water Framework Directive

The EU Water Framework Directive (WFD) (Directive 2000/60/EC) creates a framework for the
protection of all waters including rivers, lakes, estuaries, coastal waters and groundwater, and
their dependent wildlife/habitats, under one piece of environmental legislation.

A River Basin Management Plan, as part of WFD policy, sets objectives for the plan and
sets a timeline for the objectives. To help determine whether any inputs to surface water or
groundwater are acceptable, limits are used for hazardous and non-hazardous substances
that help prevent the relevant water quality standard being exceeded at a receptor.

Article 5 of the WFD is concerned with the environmental characterisation of the River Basin
Management planning process, the main elements of which are:

A4 characterisation of surface waters and groundwater, including identification and
description of, as well as classification of, water bodies;

4 definition of reference conditions for good ecological status for each type of surface
water body;

A

identification of pressures;

4 the impact of human activity on the status of surface waters and groundwater to
assess the chances of failing to meet environmental objectives;

4 an economic analysis of water use.

Thus, regulation of DWWTSs is important in the context of the WFD, specifically in relation to
protecting surface waters, groundwaters and the WFD requirements to ensure that all surface
waters and groundwaters achieve the required status by the specified dates.

2.4 Discharge Licences
Local authorities are responsible for issuing discharge licences for sewage effluent to waters
under the provisions of the Local Government (Water Pollution) Acts 1977 and 1990.

There is an exemption for ‘domestic sewage not exceeding in volume 5 cubic metres in any
period of 24 hours which is discharged to an aquifer from a septic tank or other disposal unit
by means of a percolation area, soakage pit or other method’, which covers discharges to
ground covered by this CoP.

A discharge licence is required, however, for discharges to surface water from any DWWTS.

2.5 DWWTS Law

Part 4 of the Water Services Act, 2007 (as amended) and associated Regulations established
a system for registration, inspection and enforcement of DWWTSs and placed duties on
owners, water service authorities and the EPA. The Act states that the owner of a premises
connected to a DWWTS must:

4 comply with regulations;

4 ensure that the system does not constitute, and is not likely to constitute, a risk to
human health or the environment, and in particular does not:

P create a risk to water, air or soil, or to plants and animals;

» create a nuisance through noise or odours;

> adversely affect the countryside or places of special interest;
4 ensure that the system is entered on a register of DWWTSs.
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The Water Services Acts 2007 and 2012 (Domestic Waste Water Treatment Systems)
Regulations 2012 specify the requirements for operation, maintenance and de-sludging as
outlined in Chapter 12.

The Water Services Act, 2007 (as amended) requires the EPA to provide a National Inspection
Plan for DWWTSs. The National Inspection Plan was first published in 2013, the second Plan
covered 2015-2017 and the current plan runs from 2018 to 2021. The plan is based on a risk
assessment methodology, which is used to prioritise inspections in 10 different zones.

The objective of the inspections is to check compliance, reduce the risk to human health and
effect improvements in water quality. Where DWWTSs are deemed non-compliant, advisory
notices are issued identifying the faults and providing time for the owner to rectify these.
Measures necessary to comply with an advisory notice are planning exempt, and structural
works may be subject to grants. Regard should be had to the CoP but it may not be possible
to meet requirements fully.

In addition to risk-based inspections, water services authorities undertake inspections of
DWWTSs based on local priorities arising from incidents, water quality information, the WFD,
good agricultural practice, catchment protection, water protection, other routine inspections
and proxy inspections, as appropriate.

2.6 Protected Species and Areas

Biodiversity and nature conservation in Ireland are underpinned by the Wildlife Act, 1976,
the Wildlife (Amendment) Act, 2000 and the European Union (Natural Habitats) Regulations,
S.I. 94/1997 which have been amended twice with S.I. 233/1998 and S.I. 378/2005. The
1997 Regulations and their amendments were subsequently revised and consolidated in the
European Communities (Birds and Natural Habitats) Regulations, 2011.

A key protection mechanism within this scheme is the requirement to consider the possible
implications of any project that would adversely affect the integrity of the European site(s),
either individually or in combination with other plans and projects, in view of the site
conservation objectives.

Consideration must also be given to the possible effects the project may have in combination
with other projects. The information from the site characterisation and assessment may
be used to inform that process, including appropriate assessment, where that is deemed
necessary.
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3. WASTE WATER CHARACTERISTICS AND LOADINGS

3.1 Introduction

For the purposes of this CoP, a domestic waste water treatment system (DWWTS) is a system
serving a dwelling house or equivalent, with a PE of less than or equal to 10, with toilet, living,
sleeping, washing and bathing, cooking and eating facilities.

3.2 Waste Water Characteristics

DWWTSs accept waste water discharged from toilets, washing machines, dishwashers,
showers, baths, sinks, etc. Domestic waste water therefore includes soiled water, which is
water containing excreted matter, and waste water, which is water that is neither soiled water
nor trade effluent (i.e. water produced from washing machines, dishwashers, showers, baths,
sinks, etc.). The greater the population of the dwelling, the greater the volume of waste water
produced.

On a national scale, the cumulative liquid discharge from DWWTSs is 227,000 m3 or 60
million gallons per day (equivalent to the volume of 91 Olympic swimming pools). There are a
number of pollutants in domestic waste water, each of which can raise issues for human (and
animal) health and the environment.

The influent quality of domestic waste water will vary with the volume of waste water being
produced, the number of people in the house, the chemicals (e.g. detergents) being used
and the nature of the domestic activities carried out in the household. Typical ranges of the
main pollutants found in the effluent coming from conventional septic tanks and secondary
DWWTSs are shown in Table 3.1.

Table 3.1: Typical ‘'mean’ pollutant concentrations from effluent DWWTSs

Pollutant Conventional septic tank Secondary treatment system
Faecal coliforms 2.1 million/100 ml 73,000/100 ml
Phosphate (mg/I P) 18.6 13.5
Nitrogen (mg/I N) 112.7 72.9
BOD5 (mg/l) 150-500 20-50

Source: Gill and Mockler (2016). The BOD5 test indicates the organic strength of a waste
water and is determined by measuring the dissolved oxygen concentration before and
after the incubation of a sample at 20°C for five days in the dark.

3.2.1 Microbial Pathogens

Domestic waste water contains human waste products and the discharge from the DWWTS
may contain microbial pathogens, such as disease-causing bacteria, viruses or parasites
arising from the human waste of the population using the system. The chief recognised
illness associated with exposure to inadequately treated domestic waste water is acute
gastrointestinal illness causing fever, nausea and diarrhoea (Macler and Merkle, 2000). Most
cases are of short duration but vulnerable people such as infants, pregnant women, the
elderly and those with pre-existing health conditions are particularly at risk of serious health
consequences if exposed to these pathogens. When testing water, faecal coliforms are most
commonly used as an indicator of contamination with human or animal waste and the
potential presence of microbial pathogens.

10
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Microbial pathogens arising from DWWTSs pose a threat in three circumstances:

4 when percolation into the ground is inadequate and ponding and/or direct discharge
to ditches and streams occurs, with the potential for direct contact with pathogens
by, in particular, children and domestic animals;

4 when the infiltration/treatment area is in the zone of contribution (ZOC) of a water-
supply well or spring and there is inadequate treatment of the effluent in the soil
and/or subsoil, and/or the bedrock, resulting in pathogens reaching the drinking
water source;

4 when the site is suitable for a DWWTS but the system has not been designed and/or
installed and/or maintained properly.

Usually there are around 2.1 million Escherichia coli bacteria (commonly used as an indicator
microorganism for faecal pollution) in 100 ml of effluent from a septic tank serving a typical
household (Table 3.1). The drinking water standard for E. coli and other coliform bacteria is
zero.

Disease-causing microbes are particularly a problem for private schemes reliant on
groundwater for drinking water. Many of these wells have poor wellhead protection with
little or no source—catchment protection and often do not have any form of treatment to
prevent microbial pathogens reaching the drinking water. Guidance on wellhead protection
can be found in EPA Advice Note No. 14: Borehole Construction and Wellhead Protection. This
reference to Advice Note 14 is for guidance on wellhead protection only.

3.2.2 Phosphorus

Domestic sources of phosphorus include human waste, laundry detergents and cleaning
products. Phosphorus is the principal growth-limiting nutrient for macroplankton and
phytoplankton growth in freshwater rivers and lakes, and is the main cause of eutrophication
in rivers and lakes in Ireland. Additional phosphorus encourages algal growth beyond the
natural levels. This growth depletes the dissolved oxygen in the water, causes algal blooms
in lakes and kills fish in rivers. Molybdate reactive phosphorus (MRP) is commonly used as
a measure of the biologically available phosphorus in water. MRP is the dominant form of
phosphorus pollutant arising from DWWTS discharges.

Phosphorus arising from DWWTSs poses a threat in three circumstances:

4 When percolation into the ground is inadequate. Direct discharge to ditches and
streams occurs, with the potential for algal blooms to develop.

4 Where phosphate enters groundwater and is discharged directly to surface water via
springs, such as in areas of karstified bedrock.

4 When the infiltration/treatment area is constructed in an area where the bedrock is
at a shallow depth. This causes increases in phosphate concentrations in groundwater
and potential increases of phosphorus in drinking water if a source is situated nearby.

3.2.3 Nitrogen

Domestic sources of nitrogen include human waste, food preparation, hygiene washings,
cleaning products and, to a lesser extent, laundry sources. Waste water from a DWWTS
contains nitrate in both organic and ammoniacal forms. As it percolates through the soil and/
or subsoil, the organic nitrogen is converted first to ammonia, which then can be converted
in aerobic conditions to nitrate via nitrite in a process called nitrification. Ammonia can have
a detrimental effect on freshwater aquatic life. Nitrate is highly mobile in the ground and
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therefore can readily enter groundwater and, if a well is located nearby, drinking water. In
addition, nitrate in surface water can impact on aquatic ecosystems, particularly in estuarine
and coastal waters.

The link between nitrate concentration in drinking water and infantile methaemoglobinaemia
is complex, and there are several other causes, including genetic causes and exposure to other
oxidising agents, besides nitrates. However, infants are particularly susceptible and drinking
water standards that protect them will protect the rest of the population.

Nitrates arising from DWWTSs pose a threat:

4 When percolation into the ground is moderate to good. This may result in higher
concentrations of nitrate in groundwater, and potentially in surface water. Excess
levels of nitrates in water can create conditions that make it difficult for aquatic
insects or fish to survive, and, as with phosphates, algae and plants use nitrates as a
source of food.

3.2.4 Biochemical Oxygen Demand

Biochemical oxygen demand (BOD) is a measure of the organic concentration of the waste
water. The strength of the inflow in terms of BOD into a DWWTS will largely depend on the
water usage in the house. For example, houses with dishwashers may have a waste water
BOD strength reduced by up to 35% by dilution, even though the total BOD load to the
treatment system (kg/day) remains the same. TGD H of the Building Regulations does not
recommend the use of household garbage grinders and sink macerators for buildings where
wastewater treatment systems are used, unless the systems are specifically designed for this.

3.2.5 Antimicrobial Resistance

Antimicrobial resistance is the ability of microorganisms (such as bacteria, viruses and some
parasites) to stop antimicrobials (such as antibiotics, antivirals and antimalarials) from working
against them. It has become an increasingly serious threat to public health. The World Health
Organization states that it is occurring everywhere in the world, compromising the ability to
treat infectious diseases as well as undermining other advances in health and medicine.

Waste medicines should not be disposed of using a DWWTS, as this may result in their release
to the environment.

3.3 Waste Water Flow

Rainwater, surface water and run-off from paved areas must not be discharged to DWWTSs.
Grey water (from washing machines, baths, showers, etc.) must be directed to DWWTSs.

The total design waste water load should be established from the maximum population that
can inhabit the premises (population equivalent, PE), based on the number of bedrooms. For
the purposes of this CoP the minimum house size is two bedrooms, which equates to a design
capacity of 4 PE. For every additional bedroom, irrespective of size, an additional 1 PE should
be added, as shown in Table 3.2.
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Table 3.2: Calculation of design capacity based on size of dwelling served

Number of bedrooms Design PE

1-2 4
3 5
4 6
5 7
6 8
7 9
8 10

In order to calculate waste water capacities, a typical daily hydraulic loading of 150 litres per
person should be used for all DWWTSs (both septic tanks and secondary/tertiary DWWTSs)
to ensure that adequate treatment is provided.

3.4 Minimising Waste Water Flow

Water conservation measures should be adopted to reduce water consumption and the
quantity of waste water generated in a household. It is a requirement of the Building
Regulations that sanitary conveniences are designed to facilitate efficient use of water for
flushing.

Decreased waste water production through water-saving devices will reduce the hydraulic
loading rate, improving the performance of the soil attenuation system.

The installation or replacement of plumbing fixtures and appliances that reduce water use is
successful in reducing waste water flows. Available water-minimisation technologies include:

A dual flush toilets (recommended under TGD G of the building regulations);

4 low-flow shower heads (credited in the Building Energy Rating calculation software,
DEAP 4.1);

4 tap aerators;
4 water-efficient washing machines and dishwashers;
4 water butts for rainwater collection and re-use.

Reducing water pressure can also be used to reduce waste water flows. The flow rate at
taps and showers is directly related to the water pressure in the water supply line. Although
reduced pressure has little effect on the volume of water used by fixtures that operate on a
fixed volume of water, such as toilets and washing machines, it can reduce waste water flows
from sources controlled by the user, e.g. taps, showerheads.

Grey water recovery systems are encouraged to be used in individual homes, clustered
communities and larger institutional facilities such as office parks and recreational facilities. A
grey water recovery system is an installation used to collect, store and treat grey water (from
bathing, washing or laundering clothes) to a suitable quality and to distribute it for specified
purposes. TGD H of the Building Regulations has specific requirements for grey water recovery
systems and there is detailed information on how to calculate loading rates, design and
operation in British Standard BS 8525-1: 2010.
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The EPA Strive Report No. 108, Water Saving Technologies to Reduce Water Consumption and
Wastewater Production in Irish Households (Dubber and Gill, 2015), contains additional details
on these technologies and additional technologies such as urine-diverting urinals, air-assisted
flush toilets and composting/dry toilets. It also has a useful table showing achievable water
consumption for certain combinations of installed water-saving devices.

TGD H of the Building Regulations:

4 does not recommend the use of household garbage grinders/sink macerators for
buildings where waste water treatment systems are used, unless the systems are
specifically designed for this;

4 states that excessive amounts of waste fats, oils and grease (FOGs) should be avoided
as they impair the treatment process and require desludging more frequently;

4 states that under no circumstances should rainwater or surface water be discharged
to waste water treatment systems.

The use of new and innovative products and technologies must be considered in detail by
local authorities on a case-by-case basis, as specified in Section 1.3.
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4. STANDARDS

Standard Recommendation S.R. 66: 2015 provides guidance to designers, manufacturers and
installers when selecting a DWWTS. It should be used in conjunction with the appropriate
part of the I.S. EN 12566 series and this CoP. It provides guidance on the:

4 selection of DWWTSs;

A minimum performance for DIWWTSs tested to I.S. EN 12566 (Parts 1, 3, 4 and 6);

A4 scaling parameters and minimum sludge storage capacity.
The EN 12566 series consists of:

A4 1.S. EN 12566 Part 1 Prefabricated septic tanks;
A4 1.S. CEN/TR 12566 Part 2 Soil infiltration systems;
A4 1.S. EN 12566 Part 3 Packaged and/or site assembled domestic waste water treatment
plants;
4 1.S. EN 12566 Part 4 Septic tanks assembled on site from prefabricated kits;
4 1.S. CEN/TR12566 Part 5 Pre-treated effluent filtration systems;
4 1.S. EN 12566 Part 6 Prefabricated treatment units for septic tank effluent;
4 1.S. EN 12566 Part 7 Prefabricated tertiary treatment units.
DWWTSs must comply with S.R. 66 and the relevant Parts of the 12566 series and must be

tested and certified where applicable under Parts 1, 3, 4 and 6 (septic tanks and packaged
secondary systems).

The notified testing body assesses aspects such as watertightness and the tank’s capability to
resist loads and stresses resulting from handling, installation, de-sludging and maintenance
during its intended lifetime. All DWWTSs should also have an appropriate sludge storage
capacity and an appropriate rate of treatment efficiency.

Table 4.1 gives the range of influent characteristics for raw domestic waste water used when
testing to I.S. EN 12566 Part 3 or Part 6. The EN requires that waste water treatment systems
must be tested using influents in this range. Research in Ireland indicates that Irish domestic
waste water is at the more concentrated level of the characterised influent in EN 12566 Part
3. Therefore, SR 66 sets out the requirements for plants suitable for Irish conditions.

Table 4.1: Range of raw domestic waste water influent characteristics (I.S. EN 12566 3: 2005)

Parameter Typical concentration
(mg/l unless otherwise stated)

COD (as O,) 300-1000

BOD, (as O,) 150-500

Suspended solids 200-700

Ammonium nitrogen (NH,-N) 22-80

Total phosphorus 5-20

Total coliforms (MPN/100 ml)' 10-10°

'Not from I.S. EN 12566 Part 3.

(COD, chemical oxygen demand; MPN, most probable number)

15



Environmental Protection Agency | Code of Practice : Domestic Waste Water Treatment Systems
(Population Equivalent < 10)

Table 4.2 sets out performance effluent standards for specific parameters that are considered
to be the minimum acceptable levels and that must be achieved by all packaged DWWTSs
when tested to I.S. EN 12566 Part 3 or Part 6. Compliance with the standard is tested at a
sampling chamber following the treatment process itself.

Table 4.2: On-site domestic waste water treatment minimum performance standards

Parameter Standard' Comment
(mg/1)
BOD <20
Suspended solids <30
Ammonium nitrogen (NH4- | <20 Unless otherwise specified by the local
N) authority
'95th percentile compliance is required for site monitoring carried out after installation.

Homeowners do not have to carry out the tests listed above, but should ensure that the
system they propose to install complies with the relevant portion of I.S. EN 12566. They should
also ensure that their DWWTS is operating within the constraints of any relevant planning
permission relating to same.

Infiltration/treatment systems not covered by a national or harmonised European standard,
such as non-aggregate systems and leaching chambers, must be certified (the certification
may include a European Technical Assessment), be fit for the purpose for which they are
intended, be fit for the conditions in which they are used and meet the performance
requirements of this CoP.
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5. SITE CHARACTERISATION

5.1 General

All sites proposed for single houses in unsewered rural areas should have a site suitability
assessment carried out by an appropriately trained and qualified person in accordance with
the requirements of this section, before any DWWTS is installed. Where sites are deemed
unsuitable for discharge to ground, alternative options, if any, will need to be discussed with
the local authority.

The purpose of a site assessment is to determine whether a site is suitable for a DWWTS. The
assessment will also help to predict the appropriate waste water flow through the soil and/
or subsoil and into the subsurface materials. The site characterisation process outlined here is
applicable to the development of single houses, or equivalent sized developments, only. More
extensive site characterisation is required for cluster and large-scale developments.

5.2 Risk and the Source-Pathway-Receptor Conceptual Model

Risk can be defined as the likelihood or expected frequency of a specified adverse consequence.
Applied for example to groundwater, a risk expresses the likelihood of contamination arising
from a proposed DWWTS (called the hazard, or source). A source presents a risk when it is
likely to affect something of value (called the receptor, e.g. groundwater) (Figure 5.1). It is the
combination of the probability of the source (as hazard) occurring and its consequences that
is the basis of risk assessment.

DWWTS

Percolation

Distribution

o Receptor
Percolation = Lo
trench e

Receptor

Water Table

Figure 5.1: Schematic of the source—pathway-receptor conceptual model

Risk management involves site assessment, selection of options and implementation of
measures to prevent or minimise the consequences and probability of a contamination event
(e.g. odour nuisance or water pollution). The methodology for selection and design of a
DWWTS in this CoP embraces the concepts of risk assessment and risk management.

The key to installing a reliable DWWTS on a site that minimises the risk of pollution is to select
and design a suitable system following a thorough site assessment. For a soil and/or subsoil to
be effective as a medium for treating waste water, it should be permeable enough to allow
through-flow and remain unsaturated while being capable of retaining the waste water for a
sufficient length of time to allow attenuation in the aerobic conditions.

Only after a site assessment has been completed and the site is deemed suitable can a
DWWTS be designed. The information collected in the evaluation will be used to select the
on-site system. The relevant sections of the site characterisation form (see Appendix A) should
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be completed in all cases, and the completed form must include photographs, environmental
risk maps and site plans. Cross-sections, design details and finished floor and ground levels
should also accompany all planning applications for DWWTSs.

The objective of a site characterisation is to obtain sufficient information from an assessment
of the site to determine if an on-site DWWTS can be developed at that location. Persons
carrying out these assessments and designing DWWTSs as part of them should be
appropriately trained and qualified [e.g. Further Education and Training Awards Council
(FETAC) certified, Quality and Qualifications Ireland (QQI) qualified or equivalent] and this
should be demonstrated to the local authority.

In designing an on-site DWWTS to treat and dispose of the waste water, three factors should
be considered:

1. Can the soil and/or subsoil accommodate the waste water volumes? (the hydraulic
issue)
2. Can the soil and/or subsoil treat the waste water sufficiently? (the attenuation issue)
3. Can all minimum separation distances be met? (the separation distances issue)
Characterising the site and elements of risk around it involves a number of stages and should
include:
A4 a desk study, which collects any information that may be available on geo-
environmental maps and websites, etc., about the site;
4 an on-site assessment comprising:
» avisual assessment of the site that defines the site in relation to surface features;

» a trial hole to evaluate the soil and subsoil texture and structure, mass
characteristics such as bulk density, the presence or absence of preferential flow
paths, depth to the bedrock and the water table;

> percolation tests that give an indication of the permeability of the soil and/or
subsail;

an assessment of data obtained;
a conclusion on the suitability of the site;
a proposed disposal route;

A A A A

a recommendation for the type of DWWTS including on-site design requirements
of the tank/plant and infiltration/treatment area (but not the specific brand of any
plant).

5.3 Desk Study
The purposes of the desk study are to:
4 obtain existing information relevant to the site, which will assist in assessing its
suitability;
A identify receptors at risk;
4 establish if there are site restrictions.
The information collected from the desk study should be examined and the following must
be considered for all treatment options:
4 maximum number of residents — this information is available under general
details and should be calculated using the number of bedrooms (as in Table 3.2);
4 proposed water supply — the proposed type of water supply is required.
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The desk study itself involves the assessment of available data pertaining to the site and
adjoining areas that may determine whether the site has any restrictions. Information collected
from the desk study should include any material related to the hydrological, hydrogeological
and planning aspects of the site that may be available. The density of existing housing and
the performance of existing DWWTSs in the locality may affect existing groundwater quality
and should be noted at this stage. In addition, the location of any archaeological or natural
heritage sites [special areas of conservation (SACs), special protection areas (SPAs), etc.]
within 1 km of the proposed site should be identified. The Development Plan and planning
register can be consulted and will usually contain a wide range of planning and environmental
information.

Hydrological aspects include locating the presence of streams, rivers, lakes, beaches,
shellfish areas and/or wetlands, while hydrogeological aspects include:
4 soil type — drainage class (information from Teagasc, GSI, EPA);

4 subsoil type — drainage and interpreted depth to the water table (information from
Teagasc, GSI, EPA);

location of karst features (information from the karst database, GSI);

A

4 aquifer type — importance of groundwater and type of flow (this incorporates both
the bedrock and sand and gravel aquifers; information from GSI);

A

groundwater vulnerability (information from GSI);
4 groundwater body status (information from EPA);

4 groundwater protection responses (GWPRs) for on-site systems for single houses (see
Appendix E).

The national GWPS provides guidelines for developers in assessing groundwater resources
and vulnerability and for planning authorities in carrying out their groundwater protection
functions. The scheme provides a framework to assist in decision-making on the location,
nature and control of developments and activities (including DWWTSs) in order to protect
groundwater. GWPR zoning outlines the aquifer classification in the general area and the
vulnerability of the groundwater. As well as this, the response zoning includes information as
to whether sites are situated within groundwater catchments, or zones of contribution (ZOCs),
which are the land areas contributing water to wells or springs. Within some ZOCs to public
and group water supplies, Source Protection Areas may have been delineated, which include
the inner protection area (SI), designed to give protection from microbial pollution, and the
outer protection area (SO), which is the remainder of the ZOC.

The GWPRs provide an early indication of the required depth of the trial hole for the site
and the potential suitability of a site for a DWWTS. The on-site assessment will later confirm
(or potentially modify) such responses. The responses required to protect groundwater from
on-site systems should be satisfied. If there are additional requirements, this should be noted
in the comments section at the end of the desk study section of the site characterisation
form; for example, if the GWPR is R23, the groundwater quality needs to be assessed (see
Appendix E). Each site is specific and local factors and previous experience of the operation of
DWWTSs in the area (which could include checking the local authority database, if it exists,
for complaints or unacceptable sites), and any water quality data including groundwater body
status, should be taken into account in using this guideline information.

Groundwater flow direction: In general, and where the aquifer is not karstified,
groundwater flow direction can be inferred from topography on sloping sites and/or proximity
to surface water features such as rivers or lakes. This flow direction should be indicated on
the site plan.

19



Environmental Protection Agency | Code of Practice : Domestic Waste Water Treatment Systems

(Population Equivalent < 10)

Presence of significant sites: Determine whether there are significant archaeological,
natural heritage and/or historical features within the proposed site. To avoid any accidental
damage, a trial hole assessment or percolation tests should not be undertaken in areas that
are at or adjacent to significant sites [e.g. archaeological features, national heritage areas
(NHAs), SACs, SPAs], without prior advice from the National Parks and Wildlife Service.

Nature of drainage: A high frequency of watercourses on maps may suggest a water table
at a shallow depth.

Past experience: Has the assessor previous experience or knowledge of the general locality
to be assessed?

5.4 On-Site Assessment

5.4.1

The on-site assessment is completed on and around the site itself and includes the visual
assessment of the site and the trial hole assessment within its proposed boundaries.

Visual Assessment
The purpose of the visual assessment is to:

A assess the potential suitability of the site;
A assess potential receptors at risk;

4 provide sufficient information (including photographic evidence) to enable a decision
to be made on the suitability of the site for the treatment and discharge of waste
water and the location of the proposed DWWTS within the site.

It is critical that all potential receptors are identified with certainty at the visual assessment
stage. For example, a DWWTS should not be installed in a floodplain or in seasonally
waterlogged, boggy or frequently wetted areas.

All the information obtained during the visual assessment should be included in Section 3 of
the site characterisation form and used on-site to select the location of the trial hole(s) and
the percolation test holes.

The factors examined during a visual assessment of a site and their significance are summarised
below.

Landscape position: This reflects the location of the site in the landscape, e.g. summit of
a hill, backslope of a valley, and may suggest whether water may collect at a site or flow
away from the site. In terms of construction of DWWTSs, localities on sites that are on level
or on gently sloping, convex slopes are most desirable. Sites that are in depressions or on the
bottom of slopes or on concave slopes are less desirable for DWWTSs and may be unsuitable.

Slope: It is more difficult to install pipework and ensure that the waste water will stay in the
soil if the land has a steep slope. In some cases the pipes should be laid along the contours
of the slope. Although poorly drained soils generally occur in low-lying areas, soils with poor
drainage may also be found on good slopes where the parent material or the subsoil is of low
permeability. Provision should be made for the interception of all surface run-off and seepage,
if required, and its diversion away from the proposed infiltration/treatment area.

Proximity to surface features: Minimum separation distances, as set out in Section 6.3,
should be maintained from specified features. The presence and location of surface features
such as watercourses (including ecologically sensitive receiving waters), site boundaries, roads
and steep slopes should be noted. Minimum separation distances are set out in Table 6.2.
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Note that distances from lakes, rivers or many karst features should be measured from the
high-water level or flood-water level.

Existing dwellings and DWWTSs: The location of any existing DWWTSs on adjacent sites
should be identified. A minimum separation distance of 10 m between DWWTSs (see Table
6.2) is required to allow adequate treatment in the soil and/or subsoil of the locality. The
location of storm-water disposal areas from the proposed and adjacent houses also needs to
be assessed with regard to separation distances.

Any potential impact of the proposed system due to the increased pathogen or nutrient loads
on the groundwater quality in the area should be assessed in areas of high-density housing.
Densities of DWWTS greater than six per hectare in areas of ‘extreme’ or ‘high’ groundwater
vulnerability may mean a negative effect on groundwater quality, particularly with respect to
levels of E. coli and nitrate (Morrissey et al., 2015). This is of particular importance in areas with
high nitrate levels in groundwater, particularly within groundwater bodies at risk of failure to
meet limits set out in the WFD classification of groundwater-body chemical status for nitrate.
In such cases, more detailed hydrogeological investigations by a specialist qualified person
may be required to demonstrate whether the site is suitable for a DWWTS.

Wells/springs: Wells are receptors at risk, and the number and situation of wells and the
presence of any springs should be noted. The minimum distances set out in the GWPRs
should be assessed at this stage. The minimum distances of wells and springs from DWWTSs
(including infiltration areas) are set out in Table 6.2 (and derived from the GWPRs, see
Appendix E). DWWTSs do not pose a risk to decommissioned wells if the wells have been
properly sealed off in accordance with the SEPA Guidance document ‘Good Practice for
Decommissioning Redundant Boreholes and Wells’, or other guidance documents.

Outcrops and karst features: The presence of vulnerable features such as the bedrock or
subsoil outcrops may mean an insufficient depth of subsoil to treat waste water, allowing it
to enter the groundwater too rapidly. Localities of outcrops of the bedrock and/or subsoil, as
well as related features such as swallow holes or enclosed depressions, should be determined
and the distance between them and the proposed DWWTS evaluated.

Drainage: A high density of streams or ditches tends to suggest that either the water table
is at a generally shallow depth in the area of the site or there is low-permeability subsoil and
a consequent potential risk to surface water. A low density of streams suggests free-draining
topsoil, subsoil and/or bedrock.

The water level in ditches usually suggests the potential depth of unsaturated subsoil available
for treatment or polishing of waste water.

Land use: The land use on or around a site may give an indirect indication of the percolation
value or expected levels of groundwater in the locality.

Current and previous land use around the site should be noted; in particular, any previous
development on the site should be highlighted, such as old building foundations.

Vegetation indicators: Rushes, yellow flag irises, alders and willow suggest poor percolation
characteristics or high water table levels. Ragwort and ferns may suggest suitable percolation
characteristics. Plants and trees suggesting good drainage and poor drainage are illustrated
in Appendix B.

The presence of indicator plants should not be taken as conclusive evidence that the site is
suitable for a DWWTS, but they will probably suggest where any subsequent soil investigations
should take place.
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Ground conditions: The ground conditions during the on-site investigation should be noted.
Trampling damage by livestock can suggest impeded drainage or intermittently high water
tables, especially when accompanied by widespread ponding in poached localities. Evidence
of in-fill material or made ground should also be noted, which may suggest the presence of
in situ soils with differing percolation properties beneath.

5.4.2 Trial Hole Assessment

The purpose of the trial hole assessment is to determine:

4 the depth of the water table;
4 the depth to the bedrock;
A the soil and subsoil characteristics.

The trial hole assessment allows a prediction of the rate of waste water flow
through the subsoil (i.e. the percolation value) and is potentially the most important
part of the site assessment process.

The trial hole should be as small as practicable, e.g. 1 m x 6 m (to allow sloped access), and
in locally important or poor aquifers should be excavated to a depth of at least 2.1 m or to
the bedrock.

In all cases where regionally important aquifers underlie the site, or for GWPRs of R2?, R23,
R24, R3' or R3?, the trial hole depth should be at least 3 m (if possible) in order to prove
that the existing vulnerability classification, as determined during the desk study, is correct.
If the bedrock is met within 3 m of the surface in such cases, when the existing vulnerability
classification is ‘high’, ‘moderate’ or ‘low’, this vulnerability classification must be considered
at a site level to be ‘extreme’ and this new local GWPR relating to ‘extreme’ groundwater
vulnerability adhered to for the site. Where such shallow bedrock is met, there may still be
solutions for discharge to ground, in compliance with the GWPRs.

In all cases it is essential that an estimate of the depth of the invert of the percolation trench
be made before excavation of the trial hole. This is only an estimate at this stage and may be
revised following the results of the trial hole assessment.

The trial hole should be located adjacent to but not within the proposed infiltration/
treatment area, as the disturbed subsoil may later provide a preferential flow path (PFP) in
the constructed infiltration/treatment area. When siting the trial hole it should be borne in
mind that the risk of polluting groundwater wells is minimised when the infiltration/treatment
system is hydraulically down-gradient of any local or nearby groundwater sources.

The trial hole should remain open for a minimum period of 48 hours to allow the water table
(if present) to establish itself. It should be securely fenced off for safety reasons and should be
covered over to prevent the ingress of surface water or rainwater. If on a sloping site, a small
drainage channel should be dug on the up-slope side of the hole to prevent any surface water
inflow into the trial hole.

The health and safety aspects of placing a trial hole on the site should be borne in mind. A
trial hole is a deep, steep-sided excavation that may contain water and that may be difficult
to exit from if improperly constructed. A risk of collapse of the side walls of the trial hole may
exist in some situations. As soon as the assessment has been completed, the trial hole and
percolation test holes should be backfilled as they may fill following heavy rainfall and pose
an even greater health and safety risk.
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The soil characteristics that should be assessed are texture, structure, presence of PFPs,
density, compactness, colour, layering, depth to the bedrock and depth to the water
table. Every significant layer encountered in the trial hole should be described in the site
characterisation form. The expected percolation value should be estimated based on the soil
and subsoil classification.

The observations made from the trial hole and their significance are summarised in Table 5.1.

Table 5.1: Factors to be considered during a trial hole examination

Factor Significance

Depth to the Subsoil should be of sufficient depth to treat waste water
bedrock

Depth to the water | Saturated subsoils do not allow adequate treatment of waste water
table

Soil/subsoil Both influence the capacity of soil/subsoil to treat and dispose
structure and of the waste water; subsoils with high clay content are generally
texture unsuitable

Mottling (see Indicates seasonal high water tables or very low-permeability
Figure 5.2) subsoil

Water ingress Suggests high water table or saturated layers

along walls

Where soil conditions are variable, further trial holes should be considered to help characterise
the site and identify areas with potential satisfactory drainage.

If items of suspected archaeological interest are discovered, the relevant authorities should
be contacted.

Depth to the bedrock and depth to the water table: These should be established from
examination of the trial hole. They are key decision-making criteria and are discussed in more
detail in Chapter 6.

In the case of the bedrock, the minimum depth to the bedrock (i.e. the point in the trial hole
where the bedrock is closest to the surface) is taken to be the relevant depth to the bedrock.
If the bedrock and/or water table are at a level above 500 mm below ground throughout the
area of the site, it will usually be unacceptable for discharge to ground.

Sites assessed during the summer when the water table is low should be examined below
the proposed invert of the percolation trench for soil mottling, an indicator of seasonally high
water tables (Daly, 2005).

Colour: Colour is a good indicator of the state of aeration of the soil and/or subsoil. Free-
draining soils/subsoils are in an oxidised state and exhibit brown, reddish brown and yellowish
brown colours. Saturated soils/subsoils are in a reduced state and exhibit dull bluish grey, or
mottled bluish grey and yellowish brown, colours. Mottling of the soil layers can indicate
either the depth of the water table in winter or impermeability within the soil and subsoil.

If the soil or subsoil is mottled at a level above 500 mm below ground, the site will usually
be unacceptable for discharge to ground, as the upper level of mottling is taken to be that of
the water table or of periodic saturation, unless site improvement works can be proved to be
successful on the site.
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Figure 5.2: Close-up of mottling in subsoil

Soil texture: Texture is the relative proportions of sand, silt and clay particles in a soil or subsoil.
The relative proportions of these constituents are determined using British Standard 5930 (BSI,
2015). The rate and extent of many important physical processes and chemical reactions in
soils are governed by texture. Physical processes influenced by texture include drainage and
moisture retention, diffusion of gases and the rate of transport of contaminants. Texture
influences the biofilm surface area in which biochemical and chemical reactions occur. The soil
and subsoil texture should be characterised using the BS 5930 classification. Every significant
layer of soil, subsoil and bedrock encountered in the trial hole should be described on the site
characterisation form.

Various soil and subsoil texture classification schemes exist; Table 5.2 suggests some typical
percolation values, in minutes per 25 mm, for different subsoil types but it is important
to realise that the secondary constituents of the subsoil may also have an effect on the
percolation test results, as will structure and compactness.

In general, if the soil or subsoil is dominated by CLAY the percolation value is likely to be >120;
this may also happen if the soil or subsoil is dominated by SILT/CLAY or SILT if sufficiently
compacted.
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Table 5.2: Subsoil classification against percolation values for 500 percolation tests

BS 5930 Soil classification Percolation value
(minutes per 25 mm)

GRAVEL 2to8(n=2381)

SAND 5to 18 (n = 189)

SILT 11 to 31 (n = 229)

SILT/CLAY 18 to 43 (n = 232)

CLAY >41 (n = 189)

Sources: Jackson (2005) and Gill (2017). n = number of tests

Structure: The soil and subsoil particles — sand, silt and clay (and organic matter in the case
of soil) — are generally clumped together by natural processes to form larger units called peds.
Soil and subsoil structure refers to the arrangement of the peds in the soil and subsoil, and the
shape and size of the peds can have a significant effect on the behaviour of drainage within
these materials. Typical structures include crumb, blocky, granular or massive. The structure of
the soil influences the pore space, aeration and drainage conditions.

Peat soils are generally unsuitable for disposal of treated waste water because they provide
inadequate percolation and may result in ponding, particularly during the winter.

Soil compactness/density: This refers to how tightly the soil grains are packed together. It
is commonly classified from uncompact to hard.

Layering (stratification): This is common in soils and subsoils and is a result of depositional
processes and/or subsequent weathering. In soils and subsoils that are free draining in their
virgin state, weathering can result in downward movement of some of the clay fraction
leading to enrichment of a sub-layer with clay. In some areas a thin, hard, rust-coloured, often
impermeable layer can develop as a result of the downward leaching of iron and manganese
compounds and deposition at shallow depth, which impedes downward flow. These are
called iron pans. Where these occur the underlying subsoil often has a satisfactory percolation
value. Such soils and subsoils can often be improved by loosening or by breaking the pan layer.

Preferential flow paths: PFPs are formed in soils and subsoils by biological, chemical and
physical processes and their interactions. Research in recent years indicates that PFPs can have
a significant influence on the movement of ponded or perched water in soil and subsoils
where free (non-capillary) water is in direct contact with PFPs. The presence of PFPs should be
noted during the trial hole assessment because it may influence the percolation value of the
subsoil (e.g. roots, sand lenses or beds). For example, a relatively low percolation value could
occur in a CLAY if it contains many or large PFPs, yet the true percolation value of such a CLAY
without the PFPs would probably be much higher.

5.4.3 Percolation Tests

A percolation test assesses the hydraulic assimilation capacity of the subsoil, i.e. the ability for
water to move vertically downwards and laterally through side walls of a trench or bed, into
the soil and/or subsoil. This test is assessed by recording the length of time for the water level
to drop in the percolation test hole by a specified distance. The objective of the percolation
test is to determine the ability of the soil and/or subsoil to hydraulically transmit the treated
effluent through the material to groundwater. The test also indicates the likely residence time
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of the treated effluent in the upper subsoil layers and therefore the ability of the soil and/
or subsoil to treat the residual pollutants contained in the treated effluent. Details of how to
conduct a percolation test are provided in Appendix D.

Percolation tests may be completed at the subsurface (previously known as a T-test) and the
surface (previously known as a P-test).

If the trial hole assessment shows that the site has sufficient depth of suitable unsaturated
soil and/or subsoil for a septic tank and percolation area, intermittent filter or soil polishing
filter discharging at depth (>400 mm), the subsurface test is used and is carried out below
the invert of the percolation pipe or at the basal gravel layer in the case of a sand filter with
underlying polishing filter.

Both a subsurface (where depth allows) and a surface percolation test are required to establish
a percolation value for soils that are being considered to be used for constructing a raised/
mounded percolation area (e.g. Figure 7.4), raised intermittent filter, raised polishing filter,
low-pressure pipe distribution system or drip dispersal system discharging at or above the
ground surface. The surface test will establish whether the soil at the point of discharge has
suitable percolation and the subsurface test will confirm the suitability of the underlying soil
to ensure adequate infiltration through the subsoil.

Where experience indicates that the site may be borderline, both tests should be carried out
at the same time.

To test the percolation value of any site, a minimum depth of 0.5 m of unsaturated soil and/
or subsoil is required. The depths required for the various types of DWWTS and the relevant
acceptable percolation values for the utilisation of these are shown in Tables 6.3 and 6.4.

Each percolation test is carried out in triplicate, i.e. based on the average of three test holes.

Standard and Modified Surface and Subsurface Percolation Tests

The standard percolation test (see Steps 1-4, Appendix D) should be carried out at all sites
where the subsoil characteristics suggest that the percolation result might be less than or
equal to 50.

In the case of CLAY or SILT/CLAY subsoil, where the percolation value is likely to be greater
than 50, a modified percolation test may need to be carried out. This test is outlined in Step
5 of Appendix D and is a modification of the standard method whereby an approximation of
the percolation value for relatively poorly permeable sites can be made in a shorter time frame,
thus reducing to a degree the time spent on site.
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6. DETERMINING SITE SUITABILITY AND THE APPROPRIATE

DWWTS

6.1 Integration of the Desk Study and On-Site Assessment

The information gathered during the desk study and the on-site assessment is used to
characterise the site and, if the site is deemed suitable, to choose and design an appropriate

DWWTS.

In summary, determining site suitability means checking that all the following requirements

relevant to the site are met:

4 the natural slope is <1:8;

4 all required minimum separation distances from the DWWTS can be met;

4 all required minimum depths of unsaturated soil and/or subsoil are present on the
portion of the site hosting the DWWTS;

A4 percolation values of the soil and/or subsoil are within the acceptable ranges;

A4 any other issues arising from the site characterisation.

These are detailed further below. Table 6.1 summarises the relevance of the data collected
from the desk study and the on-site assessment.

The cumulative loading from on-site DWWTSs should also be considered, particularly in areas
of high-density one-off housing (see Section 5.4.1).

Table 6.1: Information obtained from the desk study and on-site assessment

Information collected

GWPR zoning
Hydrological features

Density of existing
houses

Proximity to significant
sites

Experience of the area
Proximity to surface
features

Depth to the bedrock

Texture
Structure
Bulk density
Layering
PFPs

Colour

Mottling
Depth to the water table

Drainage (permeability)
Percolation test

EEE G

Identifies groundwater protection
requirements and receptors at risk

Potential cumulative nutrient
loading

Additional hydraulic loading from
storm water disposal

Performance of existing systems/
complaints

Sufficient subsoil needed to allow
treatment of waste water

Indicators of the suitability of the
subsoil for percolation and of its
percolation value

A minimum thickness of
unsaturated soil is required to
successfully treat waste water
effluent

Identifies suitable soils that have
adequate but not excessive
percolation values
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6.2 Slope

Domestic waste water treatment systems are not permitted to be constructed on slope
angles in excess of 1:8. In all cases, it is easier to install DWWTSs in relatively flat localities, so
lower slope angles, if present on site and acceptable in terms of other criteria listed here, are
preferred as installation localities.

6.3 Minimum Separation Distances

The required minimum separation distances, as set out in Table 6.2, should be checked at this
stage of the assessment. DWWTS should be located down-gradient of domestic wells where
possible and the separation distances should be increased beyond those given below to the
extent possible.

Table 6.2: Minimum separation distances from the entire DWWTS

Features DWWTS -
periphery of
tank/plant and
infiltration/
treatment area (m)

Public/group water supply abstraction points/wells 60

Down-gradient | 3<PV<10 Depth of soil/subsoil 60

domestic well (usually SAND- > 2.0 m between invert

or GRAVEL- level and bedrock, and
dominated water table 1.2-2.0 m
material) Depth of soil/subsoil 2.0— 40
8.0 m between invert level
and bedrock, and water
table > 2.0 m
Depth of soil/subsoil 30
> 8.0 m between invert
level and bedrock, and
water table > 2.0 m
10 < PV <30 Depth of soil/subsoil 1.2— 45
(usually SILT- 8.0 m between invert level
or SAND- or and bedrock
il RAVEL- . .
sitty G Depth of soil/subsoil 30
dominated )
material) > 8.0 m between invert
level and bedrock
30 < PV <120 Depth of soil/subsoil 1.2— 40
(usually SILT/ 3.0 m between invert level
CLAY- or CLAY- | and bedrock
?nc;qg;}:f;}d Depth of soil/subsoil 30
> 3.0 m between invert
level and bedrock
Alongside domestic well 25
Up-gradient domestic well 15
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Features DWWTS -
periphery of
tank/plant and

infiltration/
treatment area (m)

Karst feature 15
Lake or foreshore 50
Watercourse/stream 10
Open drain or drainage ditch 10
Adjacent tank/plant and percolation area, polishing filter or 10

infiltration area

On-site dwelling house 7 (tank/plant)

10 (free water
surface constructed
wetland)

10 (infiltration/
treatment area)

Neighbouring dwelling house 7 (tank/plant)

25 (free water
surface constructed
wetland)

10 (infiltration/
treatment area)

Surface water soakaway? 5
Road 4
Slope break/cuts 4
TreesP 3
Site boundary 3
Heritage features, NHA/SAC/SPAC See note

PV, percolation value.

2 The soakaway for surface water drainage should be located down-gradient of the
infiltration/treatment area; it should also be ensured that this distance is maintained from
neighbouring storm water disposal areas or soakaways.

®Tree roots may lead to PFPs developing. The canopy spread indicates potential root
coverage.

¢The distances required depend on the importance of the feature. Therefore, advice
should be sought from the local authority and/or from the the Department of Housing,
Local Government and Heritage, specifically the National Monuments Service and the
National Parks and Wildlife Service.
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The separation distances from features identified in Table 6.2 apply to all DWWTSs being
assessed under the site characterisation methodology in this CoP. If any of these requirements
cannot be met on a new site, the site is not suitable for the installation of a DWWTS. Refer to
Sections 1.3 and 2.2 in relation to potential variances to the requirements set out within this
CoP where existing DWWTSs are being upgraded and cannot meet requirements.

Interpreting the Trial Hole Test Results for Required Minimum
Depths

Following examination of the trial hole, there will be knowledge of:

A4 the minimum depth to the water table;
4 the minimum depth to the bedrock.

Table 6.3 sets out the unsaturated subsoil depths that are required for the different types of
tank/plant and infiltration/treatment areas, to treat waste water satisfactorily on a site.

Table 6.3: Minimum unsaturated soil and/or subsoil depth requirements

Infiltration/treatment area Minimum depth (m)?
GWPR R1 GWPR R2?, R23, GWPR R3?
and R2’ R2* and R3!
Percolation trenches and 1.2 2.0 Not
intermittent soil filters following acceptable

septic tanks

Polishing filters following secondary 0.9 1.2 1.8
systems and infiltration areas
following tertiary systems (other
than below)

Drip dispersal systems where the 0.6 0.9 1.2
percolation value is >75.

Infiltration areas following tertiary
systems where the tertiary treatment
system is proved to reduce E. coli to
1,000 cfu/100 ml prior to discharge
to the infiltration area.

2These depths refer to the minimum depth of unsaturated soil and/or subsoil between
the point of infiltration and the bedrock and the water table. The point of infiltration

is at the base of the distribution gravel in all systems, except for (a) sand filter with
underlying polishing filter where it is at the base of the basal gavel layer (Figure 8.4) and
(b) drip dispersal where the tubing itself is the point of infiltration.

bTertiary system tested using representative secondary effluent; 90% of values
complying, no value exceeding by more than 30%.

If these depths are not met but there exists 0.5 m depth of unsaturated soil and/or subsoil,
which meets the required percolation values for a DWWTS discharging to ground, a raised
infiltration/treatment area may be installed.

If there is less than 0.5 m depth of unsaturated soil and/or subsoil, site improvement works
(see Section 6.7) may potentially be suitable. The site must be proven as able to assimilate the
waste water loadings from the relevant dwelling in such cases.
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Interpreting the Percolation Values of the Soil and Subsoil

The subsoil classifications from the trial hole should be broadly equivalent to the expected
percolation test results. If there is not a good correlation then further examination should be
undertaken to determine which assessment accurately reflects the suitability of the site to
treat and dispose of the effluent. Design should then be based on the more appropriate of
the two methods.

Following the determination of the percolation values for the site, Table 6.4 outlines the
options available.

Table 6.4: Percolation Values

DWWTS Percolation value

Septic tank and percolation area 3-50
Secondary treatment | Pumped or underlying gravity | 3-75 (if installed at the surface,
system and soil discharge (Options 1 and 2) the subsurface PV must be
polishing filter Gravity discharge, 500 mm 3-90)
wide trenches (Option 3)
Low-pressure pipe, 300 mm 3-90
wide trenches (Option 4)
Drip dispersal system 3-120
(Option 5)
Tertiary treatment system and infiltration area 3-75 (if installed at the surface,
the subsurface PV must be
3-90)

If the percolation value is less than 3, the retention time in the soil and/or subsoil is too short
to provide satisfactory treatment. Site improvement works comprising importation of soil
and/or subsoil with a slower percolation rate and installation of a suitable DWWTS could be
considered. Discharge to surface water may be an alternative but requires a Water Pollution
Act licence from the local authority.

If the percolation value is greater than 120, the site is unsuitable for a DWWTS discharging to
ground. Discharge to surface water may be an alternative but requires a Water Pollution Act
licence from the local authority.

6.6 Selecting an Appropriate On-Site DWWTS

At this stage of the process the site characterisation is complete and, if the site is suitable,
the types of on-site DWWTSs and the discharge options that are suitable for the site are
known. These should all be recorded on the site characterisation form (see Appendix A). The
conclusions of the site characterisation will dictate the type and range of system(s) and the
design requirements.

When a site is deemed suitable for discharge to ground, the site assessor should make a
recommendation as to the most appropriate on-site DWWTS for the particular site under
assessment, including discharge route.

The information collected from the desk study and on-site assessment should be used in
an integrated way to determine whether a DWWTS is feasible and, if it is, which one. If no
portion of a site can meet the above criteria, then the site is not suitable for the installation
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of a DWWTS discharging to ground. There could also be other factors that may render a site
unsuitable for installation of a DWWTS for discharge to ground (e.g. presence of underground
utilities, presence of particular sites within SACs, SPAs or NHAs, sites on floodplains), so the
site characterisation should be considered in full.

If the site is suitable for a DWWTS, the type of system that is appropriate and the optimal
final disposal route for the treated waste water are determined at this stage. Assuming that
the criteria outlined above can be met on a site, a DWWTS is selected on the basis of whether
or not:

A4 the area hosting it has a suitable slope;

A the location of the DWWTS meets all required minimum separation distances,

4 beneath the infiltration/treatment area, the required depth of unsaturated soil and/or
subsoil is present above the bedrock and the water table;

A the location hosting the DWWTS has the required percolation values for the DWWTS
to be installed;

4 there are any other issues arising from the site characterisation.

Further to these criteria, the following factors may also be taken into account in selecting the
appropriate DWWTS:

A

simple/passive design;
longevity;

capital cost;

running cost;

maintenance cost;

required de-sludging frequency;
power requirements;

carbon footprint;

A A A A ADANDANA

unusual flow patterns or unusual hydraulic and/or wastewater strengths;
4 requirement for enhanced nutrient reduction.

In the case of selecting a system for a holiday home, consideration should be given to a
system that can adequately deal with periods of inactivity, i.e. when the house is unoccupied
for a prolonged period. Passive systems, which require the minimum amount of maintenance,
are preferred. It is recommended that biodegradable cleaning agents be considered for use
in holiday homes.

In all cases, the minimum design/construction/installation requirements should be included in
the site characterisation report.

The type, location and installation requirements for each system should be very clearly set out
in the report, highlighting the importance of site levels and the integration of finished floor
levels with the site assessment and cross-sections showing drainage falls, soil depth below
pipe inverts, etc. In all cases additional attention should be given to providing cross-sections
indicating invert levels of pipework etc.

If additional pages are required, these should be submitted with the site characterisation
form. The site characterisation form and report should also include relevant photographs
taken during the assessment process, as well as relevant maps, as specified on the form.
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6.7 Site Improvement Works

In certain circumstances, a site that is intended for a single house development will present
particular difficulties arising out of the site assessment, and the in situ soil and/or subsoil will
not have the conditions necessary for discharge to ground. Some sites may have a high water
table, or an insufficient subsoil depth owing to bedrock close to the surface, or a layer of
unsuitable subsoil (at the surface, different to that at depth) for the purposes of treatment and
percolation of the pre-treated waste water from a tank or plant. It may be possible in some
such cases to render the site suitable for development after carrying out specific engineering
works known as ‘site improvement works'.

It should be noted that the importation of suitable soils and/or subsoils for the construction of
any component of a percolation area, polishing filter, low-pressure pipe distribution system or
drip dispersal system within a DWWTS where a site has been deemed suitable for discharge
to ground, including those that may form part of raised percolation areas, raised polishing
filters or other mound systems, is not classed as site improvement works.

Site improvement works should be carried out only under the supervision of an appropriately
trained and qualified person, as such works are technically difficult to carry out correctly.
Detailed design procedures appropriate for site improvement works are available in drainage
manuals (e.g. Mulqueen et al., 1999). In many cases site improvement works will still not be
sufficient to enable the site to be used for a system incorporating discharge to ground.

When importing soils and/or subsoils onto sites as part of either site improvement works or
the construction of a DWWTS, it is necessary to perform testing of each 300 mm layer while
the process of emplacing lifts of soil progresses. After each lift is placed, percolation tests
should be carried out. A 150 mm square hole is excavated to a depth of 150 mm in the placed
soil. After pre-soaking to completely wet the soil, 0.5 litres of water is poured into the hole
and the time in minutes for the water to soak away is recorded. This time should be between
10 minutes and 2 hours.

Examples of sites where site improvement works will not be acceptable are:

A sites where the slope exceeds 1:8;

4 sites where the average percolation value from the three conducted tests is greater
than 120, indicating a high risk of ponding;

4 sites where separation distances cannot be satisfied.

If site improvement works are being proposed on any site, it is recommended to consult the
local authority before such works commence.
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7. SEPTIC TANK SYSTEMS

A septic tank functions as a two-stage primary sedimentation tank, removing most of the
suspended solids from the waste water, thus providing ‘primary’ treatment. This removal is
accompanied by a limited amount of anaerobic digestion. The infiltration/treatment area
provides most of the ‘secondary’ and “tertiary’ treatment from such systems in the percolation
trenches or intermittent filter bed and the underlying subsoil.

The waste water from the septic tank may be distributed to a suitable soil and/or subsoil
percolation area, which acts as a bio-filter. The percolation pipes may be subsurface or at
ground level using in situ soil and/or subsoil for treatment, and the performance of septic
tanks and percolation areas in treating domestic effluent relies primarily on the subsoil
attenuation capability of the percolation area.

A biomat forms at the base of a percolation trench; this is a biologically active layer that
contains a complex community of microorganisms with associated accumulated organic
substances that act to treat the effluent. The biomat controls infiltration at the base of the
drainage trench, and soil characteristics govern the rate at which water percolates through the
subsoil. As the waste water flows into and through the subsoil, it undergoes surface filtration,
straining, physico-chemical interactions and microbial breakdown. After percolating through
a suitably designed and maintained percolation area, the waste water is suitable for discharge
to groundwater.

Failure of a septic tank and percolation area to function properly is generally due to poor
construction or installation or to operation in an area of unsuitable ground conditions,
or to the use of a soakaway instead of a properly designed percolation area. Soakaways
(also termed soakage pits, soakholes or soakpits) are no longer considered an acceptable
infiltration/treatment area for the disposal of domestic waste water on-site. Refer to Sections
1.3 and 2.2 above in relation to potential variances to the requirements set out within this CoP
where existing DWWTSs are being upgraded and cannot meet requirements.

The attributes of septic tanks are outlined in Table 7.1.

Table 7.1: Attributes of a typical septic tank

A properly constructed septic tank will:

Retain and remove =50% of solids

Allow some microbial decomposition

Accept sullage (i.e. water from baths, wash hand basins)

Accept water containing detergents (e.g. from a washing machine, dishwasher)

Reduce clogging in the percolation area

Not fully treat domestic waste water

Not work properly if not regularly maintained

Not significantly remove microorganisms

Not remove >15-30% of the BOD

Not operate properly if pesticides, paints, thinners, solvents, excess disinfectants or
household hazardous substances are discharged to it

Not accommodate sludge indefinitely

Not operate properly if surface waters (i.e. from roofs, parking areas) are discharged to it
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7.1 Septic Tanks

All septic tanks must comply with the requirements of the relevant parts of I.S. EN 12566;
Part 1 for prefabricated septic tanks and Part 4 for septic tanks assembled on site from
prefabricated kits. All compliant septic tanks must be installed in accordance with the
manufacturer’s instructions.

A plan and section of a typical septic tank and percolation area layout are given in Figure 7.1.
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Figure 7.1: Plan and section of a typical septic tank system
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7.1.1 Septic Tank Design Capacity
The septic tank should be of sufficient volume to provide a retention time for settlement of
the suspended solids while reserving an adequate volume for sludge storage (Figure 7.2). The
volume required for sludge storage is the determining factor in sizing the septic tank, and this
depends on the potential occupancy of the dwelling, which should be estimated from the
maximum number of people that the house can accommodate, as derived from the number
of bedrooms (see Table 3.2).

The septic tank design capacity should be calculated from the following formula:
C = (150 x PE) + 2000

where C is the design capacity of the tank (litres) and PE is the design population equivalent,
with a minimum of four persons.

A minimum design capacity of 2600 litres (2.6 m3) should be provided on sites where the
population is four or less.

S.R. 66 requires that the septic tank nominal and usable capacities be declared. The nominal
capacity is usually rounded down and expressed in 1 m? intervals, with the usable capacity
declared in litres.

The declared usable capacity of the septic tank being installed on site must be no less than
the calculated design capacity.

An effluent filter on the outlet is recommended to protect the ‘downstream’ element of the
DWWTS from carryover of sludge solids.
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Figure 7.2:  Typical drawing of a septic tank certified to I.S. EN 12566, Part 1 or 4, complying
with requirements of SR 66
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7.2 Percolation Areas

7.2.1 General

The most important component of a septic tank system is the percolation area (which is an
infiltration/treatment area) as it provides most of the treatment of the waste water effluent.
I.S. CEN/TR 12566 Part 2 Small Wastewater Treatment Systems for up to 50 PT — Soil
Infiltration Systems is a technical report giving guidance for soil infiltration systems to be used
with small waste water treatment systems. The contents of that document have been taken
into account in the preparation of this CoP. Installation guidelines and layout options are
provided in Chapter 11.

The septic tank effluent flows by gravity into a distribution device, usually a distribution box,
that distributes the flow evenly into a number of percolation pipes in the percolation trenches
(see Section 11.3 for more details). The depth to the invert of the percolation trench may vary
and is dependent on the required minimum depth of unsaturated soil and/or subsoil beneath
the base of the trench gravel and above the bedrock and the water table. This depth is 1.2 m
when the GWPR is R1 or R2' (Figure 7.3), or 2m for most other response types (see Table 6.3).
Septic tank and percolation areas are not acceptable in areas of GWPR R3?, i.e. in the inner
protection zone of source protection areas with ‘extreme’ groundwater vulnerability.

Waste water flows out through orifices in the percolation pipes into a gravel underlay, which
acts both to distribute and to provide a medium for initial treatment of the effluent. The
effluent then percolates into the soil and/or subsoil, where it undergoes further biological,
physical and chemical interactions that treat the contaminants. For effective treatment, the
waste water must enter the soil and/or subsoil, yet it is equally important that the waste water
remains long enough in this material to allow treatment to take place.

Geotextile Surface
Membrane

Gravel Percolation
Ground Level Ground Level Test Hole

Subsurface
Percolation
Test Hole

Proposed Invert
of Percolation Pipe

Pipe

Base of the
Percolation Trench

1,200mm or 2,000mm minimum
above water table and/or bedrock
depending on the groundwater
protection response (see Table 6.3)

Unsaturated
Undisturbed
Subsoil

Figure 7.3: Section of a typical percolation trench following a conventional septic tank

7.2.2 Hydraulic Loading Rates

The hydraulic loading and the rate of flow into the sides and base of the trench control the
residence time, so are primarily controlled by the biomat that forms on the floor and sides
of the trench rather than by the subsoil itself. The percolation values, measured as they are
on in situ subsoil using clean water, cannot be directly used for the design of the hydraulic
distribution system and length of percolation trench. Rather, a long-term acceptance rate
(LTAR) is defined for the design whereby the length of percolation trench is calculated as
a function of the number of persons for which the house is designed. A loading rate of
16.71/ m?2.d is recommended for waste water being discharged into a percolation area and
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takes into account the effect of the biomat; this equates to a pipe length of 18 m per person
per day. The minimum length of the entire percolation trench required for various house sizes
is given in Table 7.2.

There should be a maximum of six trenches attached to each distribution device when
designing a gravity system for a percolation area; the exact number of outlets depends on
the specific design of the device. Alternative layouts to those in Figure 7.1 may be considered
depending on the site layout, but in all cases the required lengths of percolation or infiltration
pipework as per Table 7.2 are required.

On sloping sites (slope > 1:20) the pipework should be installed parallel to the contour to aid
distribution of the treated effluent.

Table 7.2: Minimum percolation trench length

Number of people in the house Minimum length of trench? (m)
4 72
5 90
6 108
7 126
8 144
9 162
10 180
2 Trench width is 500 mm and no individual trench length should be more than 18 m.

7.2.3 Components of a Percolation Trench

The pipework and other materials in a traditional percolation trench (gravity fed) should meet
the requirements set out in Table 7.3.

Table 7.3: Requirements of a percolation trench (gravity fed)

Percolation trench Requirements

characteristics

Slope of pipe from tank to 1 in 40 for earthenware or concrete,
distribution device 1in 60 for uPVC

Slope of percolation trench from 1in 200

distribution device

Length of percolation pipe in each | 18 m maximum
trench

Minimum separation distance 2 m (2.5 m centre to centre)
between percolation trenches

Diameter of pipe from septic tank | 100-110 mm
to distribution device
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Percolation trench
characteristics

Percolation pipes?

Width of percolation trench

Depth of percolation trench

Depth of unsaturated soil and/or
subsoil beneath percolation trench
and above the bedrock and the
water table

Backfilling of percolation trench
(see Figure 7.1)

Geotextile

Access/inspection points and vents

against damage from above.

a Before installation the holes in the percolation pipe should be inspected to check that
they are the correct size and free from debris.

b The percolation pipes may be located at a shallower depth, provided that a minimum
of 450 mm of material is placed above the pipes to provide the required protection

(Population Equivalent < 10)

Requirements

100 mm bore, perforated (typically at 4, 6 and
8 o'clock) smooth wall PVC drainage pipes with
perforations of 8 mm diameter at about 75 mm
centres along the pipe or pipes with similar
hydraulic properties.

Maximum of six pipes per distribution device
500 mm

Ideally, about 850mm® below ground surface
depending on site (as per Figures 7.1 and 7.3)

Minimum 1.2 m for GWPRs of R1 or R2'. Minimum
2.0 m for GWPRs of R22, R23, R24, R3' or R3?

300 mm of 12-32 mm washed gravel or broken
stone aggregate on invert; pipe laid at a 1 in 200
slope surrounded by 12-32 mm clean washed
gravel or broken stone aggregate and with 150
mm of similar aggregate over pipe; geotextile layer
followed by topsoil to ground surface

Geotextile should be in accordance with EN ISO
10319

These are recommended for the ends of the
percolation pipes. The covers should be visible and
installed to prevent entry of water. They may also
be used for rodding or scouring purposes

Raised/Mounded Percolation Areas

A standard percolation area (Figure 7.3) requires a standard depth to bedrock and water table
of 2.05 m. Where this is not available, a raised/mounded percolation area could be considered.
In this case, the gravel trenches and pipework are raised to ground level and mounded
element comprises the cap (Figure 7.4). The in situ soil and/or subsoil are used to treat the

effluent from the septic tank.

Depending on site contours, distribution occurs either by gravity via a distribution device or by
pumping to a distribution device via a stilling chamber. The top of the trench gravel should not
extend above ground level and, on sites with a relatively shallow depth to the bedrock and/or
the water table, alternative options such as those outlined in Chapter 8 may be considered.
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Geotextile
Membrane
|

Gravel

Top of “Mound”

Ground Level

O STCa S
23 0n 3l o 850mm

. - =%
Percolation Pipe _—%Zuaé

2m
(distance between trenches)

Base of the
Percolation Trench

1,200mm or 2,000mm minimum
above water table and/or bedrock
depending on the groundwater
Unsgturated protection response (see Table 6.3)
Undisturbed

Subsoil

Section of a typical raised/mounded percolation area following a conventional septic
tank

Figure 7.4:
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SECONDARY TREATMENT SYSTEMS RECEIVING SEPTIC
TANK EFFLUENT

Filtration systems that receive septic tank effluent directly are used to provide additional
treatment and are therefore considered to be secondary treatment systems. They comprise:

A intermittent soil filter systems;
A intermittent sand filter systems;
4 constructed wetlands;

4 packaged media filters.

As with septic tanks discharging to percolation areas, an effluent filter is recommended in or
after the tank discharging to intermittent filter systems, constructed wetlands and packaged
media filters.

A polishing filter, low-pressure pipe distribution system or drip dispersal system is required to
be installed after most of these systems (except intermittent soil filters) to allow for further
treatment of the waste water and to convey the treated waste water into the ground.

The typical layout for the treatment of waste water using an intermittent filter or a constructed
wetland is illustrated in Figure 8.1. Most will require pumping, and an appropriately trained
and qualified person with relevant experience in the area should carry out their design and
construction. If requested, a full set of calculations should be available for the design of the
system.

41



Environmental Protection Agency |

8.1

Code of Practice : Domestic Waste Water Treatment Systems
(Population Equivalent < 10)

Minimum
25mm internal
0.6m spacing minimum
dependent on
specialist
design
4-6mm orifices

ot o R T ooT 4 z o T Po 2R ol Ps
asdfaSaas e Sa'asTGaba’asTdaSa’a)l

Eas S el &t 2n | L2l Tal Tel S Fel Bl

e R A= . Wi et oli3 A ect 2hid i sy Y

Q5 gi%aﬂ Salad s° Salasacataa 31%‘% aaiad

029 .08 0n 30 o 57aN"e| ) 8 7ANoA B0 AN 0n 3 72,20

oo soncing | Pob s —  — L 3ES
ri in < 80e - b . o e ERES
Orifice spacing ___ “tasz‘“‘ P { o [ Pl O FEao5] o EXIed O GD;“ B
dependent on Po 4 545 BT (SR A o dos
<ali asb% 8 21 VoS g agng By A% % a |
specialisty =27 &2 0N 306 Fe) 2 o AR o BN © BEY o R
design <55 o0 S SSLT e Ss P B9 d
M 2os |2 | BREEE] | B | 7y 20 | 2 v Y

WS Y 5 RIS ) SREGY o BRESN ) FEEE | RPN

oo uze N - e fu N 2,55 1 N &0, 0 N 32 % N 2050, I 3 12 )

sals iva 1%y L& %N (¥4 %3 pad el

E0274 Bl 2a=22 ol 592025 el 1258202 Nel 25920 ol 20254 el 240

Y 28 23 S TR S 2 AN agAl Y A S Sye A B

e=St S = 0OS AR L) 0O > PYops

:Da7oac N5 d¢ P 2 ;gpu 4>$0 Splt ]D§$§ ?ar«':'c‘

Gsid o bt o BT o EREThi o BCEeY o Bk o koriga

o 7 so2 el © PR © KRN Voo 7.0 |

Nl | RN | BoRd TooReR AR | ERES] (| RS

do4 ga yely el ad, el 39 e a9, 1 go80a

== ] SV a 255 LESAB ¢ 2855 P as A g

S 2pec f L0op= “00p22 a502,; ool Bo &,

o Za8 2505 R BN 2% FAM o I &
0.3m approx., PSTeST HSE D8 oot Mol IGTDE & Kol | CEDE o ¢ Kol AGrDE el oy Ay BEB =050
: " Jedes W el P ESARY BN B RS
usually half _| a2 Robe CReh SRS B &S BGLa
lateral spacing P[4 o7 [ #] 2055 [ #°S Z5e o 2 2n S el o 2 el T 00 fell 2 Ty
. 2 RN NSRS E Y “a e 1Ty SR
distance 7“9'7.] | &y“o“ | a&y“oﬂ[ :&(7“@ | a 1002
gacl BN c Mol 2 230 Nell L4 & o « Mol ¢ %l ol 2,4 % Mol o gt

[ 504 N 2055 [N 580025 I y2 58005« (N 2070 (N 0250, (N o245 |

= R ONS D OXS B 2 s < &
“cé?a\& T %&b;‘ sl ,aﬁqﬁ%hj agrng o 4%y ’bg &
M4 O KRNAd O EPARN] O REPARY O EAR O a3 o P

eorg B v B Ry B ST v Bt B s B 10 o0

" ao oo oo Teaoas o0 5 Y oq 7.9% a
el 0 RN O Bl o EARSAREE] o BRI o BISACE o [Nl 2

S B A OB T BORY T RSO E

bals 584 1%y L& %38 (I 4 % 24% WA

Ay St JX ] 2200,09 5202, ool =M

,,,,, Jag. & 20259 o v 250G SIRGGT 4 g v IRD ey~ IV, oy o Sile

5 5585, A8 200 Avyns 2 250 ANTDE £ o0%y AR 2D <

0.3m to et 23050 2003 0 et oINSl PN oINSl o &
et T S F e St S e N T N C L T it
edge o Pt oI S Pt o0y 5.0 Pt 20050 Pt 29050 Aot oINSl P
gravel b'a s9GaSa'asd@aSala CaSa'asTdCaba’asICa®a’a

end of

pipes capped*

*ends of Infiltration Pipes may also be joined

Figure 8.1: Example of a typical intermittent filter system or constructed wetland system

Intermittent Filters

The waste water from the septic tank should be applied uniformly over the plan area of the
intermittent soil or sand filter at intervals such that it percolates down through the entire filter
at a rate that optimises contact (and therefore treatment) with the biofilms coating the media.

An even distribution may be obtained by pumping the waste water through evenly spaced
lateral pipes, with evenly spaced orifices embedded in distribution gravel, as detailed in Tables
8.1 and 8.2. Dosing frequencies are related to the type of filter medium. A minimum dosing
frequency of four times daily is recommended, which should ideally be applied at equal
intervals by means of a timer. Dosing tanks (pump sumps) should be sized according to the
volume of effluent production that is equivalent to one day’s volume from the household.
Intermittent soil filters may be gravity fed where site contours allow (see further below).
Intermittent sand filters may be fed by a gravity siphon device that effectively acts as a
pressurised system or by intermittent dosing via pump-pressurised distribution (see further
below).

Other configurations and design distribution system specifications, such as rigid pipe pressure
networks, are generally used, but design is on a case-by-case basis. Hydrodare pipes or
polyethylene pipes as perforated laterals are not permitted for use, and drilling orifices in pipes
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during installation is not encouraged. The design should be in accordance with best practice
and in line with published design manuals and should be completed by an appropriately
trained and qualified person.

Intermittent Filter,

Vent PUMD SUm Media Filter or
Stack Manhole . PoUMD —  Constructed wetland
(if not by gravity) L
L l .
® O Septic
Tank
o (min)y T L ___ .
| ]
I I
I I
I I 10m
I I
! 00| < 10m » | |
I - (min) " | (max)
I I
I I
I

Dwellin
g Offset Soil Polishing Filter — Ly

as per Section 10.1

Figure 8.2: Example of a pumped distribution system

Intermittent Soil Filter Systems

Intermittent soil filter systems may be used in situations where relatively difficult site
conditions are encountered, such as a relatively shallow water table, an insufficient subsoil
depth, an unusual site shape or a percolation value of 51-75. The main difference between
these filters and percolation areas is that the filters use a bed of gravel to distribute the septic
tank effluent, whereas percolation areas distribute the effluent beneath the ground surface
via trenches. As well as this, a septic tank can be installed using these filter systems where the
percolation values are 51-75.

An intermittent soil filter system may be developed through the use of a gravel distribution
layer over imported soil with favourable characteristics or through the use of in situ soil and/
or subsoil where the upper layer has been removed and replaced by a gravel distribution layer.
In both cases the septic tank effluent is usually distributed over the intermittent filter using
a pressure (i.e. pumped) distribution system, although gravity feed may be used where the
site contours allow. Such filters do not require an additional polishing stage, as this is built in
beneath the filter gravel in the underlying soil and/or subsoil.

An intermittent soil filter may be placed in or on the ground in a number of different design
configurations:

1. It may be placed in the ground with a distribution system installed at a shallow
depth.

2. It may be arranged with the distribution system at ground level (Figure 8.3).

3. It may be raised with the distribution system above the normal ground level.

In the last two cases, intermittent soil filters are sometimes termed mounded systems. In all
cases the required depths beneath the filter gravel as outlined in Table 6.3 must apply.
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A typical design, subject to the specifications outlined by an appropriately trained and

qualified designer, is set out in Table 8.1.

Table 8.1: Typical intermittent soil filter requirements

Intermittent soil filter
characteristics

Requirements

Minimum soil thickness
beneath the distribution
gravel (see Table 6.3)

Soil percolation value?

Hydraulic loading

Design criteria:
Soil layers
Gravel protection layer

Infiltration laterals

Gravel distribution layer
Lateral centres separation
Geotextile

Underdrain/collection
system required where
proposed discharge is to
surface water

Dosing frequency

Pumping system

Zoned regions

Access/inspection points;
pressure regulating and
flushing/scouring valves

1.2 m for GWPRs of R1 or R2'
2.0 m for GWPRs of R22, R23, R2* or R3'

In situ material should have a percolation value
between 3 and 75

4 1/m2.d on plan area of filter
[150 x PE /4 = minimum area (m?) of intermittent soil filter]

Lifts of 300 mm of soil (lightly compacted if imported)

150 mm of 12-32 mm washed gravel or broken stone

Minimum 25 mm @ PVC with 4-6 mm orifices® at
0.3-1.0 m spacings where pumped; 100 mm @ PVC with
8 mm orifices at 75 mm spacings, maximum 18 m length,

where gravity

250 mm of 12-32 mm washed gravel
Maximum of 0.6 m (pumped); 2.5 m (gravity).
In accordance with EN ISO 10319

Washed durable gravel or stone of 12-32 mm, beneath the
soil of the intermittent soil polishing filter

Slotted or perforated drainpipe 75-100 mm @
Slope 0-1%

As many doses as possible, and ideally a minimum of four
times per day using timed dosing (at equal time intervals for
optimum treatment efficiency)

Pumps should be installed in a separate pumping chamber
and only suitable waste water treatment pumps with a
minimum free passage of 10 mm should be used

Zoning of regions may be provided when designing large
pipe network systems using hydraulic valves or similar.
Providing ball valves or gate valves to isolate sections of all
pipe networks is recommended to facilitate maintenance

Recommended to be installed in the distribution system
for rodding or scouring purposes. These vertically attached
pipes to the ends of laterals should extend to an inspection
chamber and can also be used as a point to measure the
back pressure of the system
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Intermittent soil filter Requirements

characteristics

Side sealing: at surface (or | Topsoil on top and the vertical sides should be protected by
appropriate depth) a geotextile

Base sealing No sealer required
Ground base layer in mound systems to be ploughed/tilled®

Covering Geotextile over the gravel distribution layer
300 mm topsoil over geotextile

2 If constructing a system above ground then any imported soil and/or subsoil should
have a percolation value between 3 and 30.

b Owing to variations in the discharge rating of pumps available on the market, it

is important to correctly match the orifice diameter and the lateral diameter in the
distribution system to the pump, thus ensuring even and effective distribution of the
hydraulic load across the filter area. This means a requirement for a ‘bespoke’ design by a
competent person in accordance with internationally recognised design parameters, e.g.
US EPA Design Manual, 2002.

¢ The infiltration pipe should be laid with the holes facing downwards (1.S. CEN/TR
12566-2: 2005).

4In the case of mounded systems, the base should be roughened to minimise
compaction and smearing of the soil (I.S. CEN TR 12566-2: 2005).

Geotextile
Membrane

. o < 3
Height above ground depends Infiltration Pipes Geotextile AV AT 25mm
. Membrane
on available unsaturated
subsoil thickness. Filter may
also be constructed undergroud

Ground Level

Ground Level

From Septic Tank ()

Pump Sump

1,200mm or-2,000mm minimum above

Distribution Pipe water-table and/or bedrock depending
on the groundwater protection
response (see Table 6.3)

Figure 8.3: Example of a typical Pumped/Pressurised raised intermittent soil filter with pipes at
ground level
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8.1.2 Intermittent Sand Filter Systems

Intermittent sand filters consist of one or more beds of graded sand underlaid at the base by
a gravel or permeable soil layer to prevent outwash or piping of the sand, and the treatment
of the waste water takes place under predominantly unsaturated and aerobic conditions. They
are an effective form of on-site treatment and the area required for the filter is significantly
less than that required for an intermittent soil filter or a soil and/or subsoil percolation area. It
must be noted, however, that these systems must be followed by an underlying or offset soil
polishing filter, low-pressure pipe distribution system or drip dispersal system, to convey the
treated waste water into the ground.

Two types of intermittent sand filters are used, namely soil covered and open:

1. Soil-covered intermittent sand filters may be underground, part underground and
part overground (Figure 8.4) or overground. The last two, as with raised intermittent
soil filters, may be termed mound systems.

2. Open intermittent sand filters are constructed similarly to the covered sand filters, but
without the soil cover, i.e. the gravel distribution layer is exposed at the surface to
allow for inspection and periodic maintenance. They are preferably underground with
the top of the gravel at ground surface.

Intermittent sand filters are single-pass, slow sand filters, which provide secondary treatment
via the biofilms that naturally develop on the inert sand media. Typical design details are
shown in Table 8.2. These filters can be designed using stratified layers of diminishing-sized
media with depth, in which case the required depth of sand is 650 mm, or they can comprise
monograde sand, in which case the required depth of sand is 900 mm. Both types of filter
must be underlaid by a layer of gravel to prevent outwash or piping of the sand and overlaid
by gravel distribution and protection layers. The basal layer of these filters must be vented.
The infiltration pipe should be laid with the holes facing downwards as per I.S. CEN TR 12566-
2:2005. Phosphorus removal in such filters is dependent on sand mineralogy, although it
should be noted that the ability of any sand to remove phosphorus is finite (Vohla et al., 2011).

Even distribution across the entire surface area of the intermittent sand filter is critical, and
these can be fed either by a gravity siphon device that effectively acts as a pressurised
system or by intermittent dosing via pump-pressurised distribution. In soil-covered filters, a
non-clogging geotextile is used to separate the soil cover from the distribution gravel. The
waste water from the septic tank flows through the sand bed beneath this, where it receives
treatment (Figures 8.4 and 8.5).

In a soil-covered intermittent sand filter, both the distribution gravel over the sand and the
drain filter gravel (where present) under the sand are vented; the vents are extended vertically
above ground or mound level and capped with a cowl or grid. In an open filter only the drain
filter gravel (where present) is vented.
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Table 8.2: Typical intermittent sand filter specifications

Intermittent sand filter

Requirements

characteristics

Minimum sand thickness

Minimum soil and/or subsoil
thickness (see Table 6.3 also)

This is measured from beneath the
basal gravel layer in the case of

a sand filter with underlying soil
polishing filter.

The same depths are also required
for an offset soil polishing filter
measured from the base of the soil
polishing filter distribution gravel
or drip tubing.

Sand grain sizes

Hydraulic loading

Design criteria:
Sand layers

Gravel protection layer

Infiltration laterals

Gravel distribution layer

Lateral centres separation

0.65 m for stratified filters
0.9 m for monograde filters

0.9 m for GWPR R' and R2'
1.2 m for GWPR R2%, R23, R24 and R3'
1.8m for GWPR R32

Soil covered - D, range from 0.7 to 1.0 mm
Open filters — D, range from 0.4 to 1.0 mm
Uniformity coefficients (D, /D,,) < 4

The intermittent sand filter itself may be dosed up
to a maximum of 30 I/m2.d

[150 x PE / 30 = minimum area (m?) of intermittent
soil filter]

Where the intermittent sand filer is discharging to
an offset soil polishing filter, the soil polishing filter
should be sized in accordance with Chapter 10.

Where the intermittent sand filter is discharging
directly to an underlying soil polishing filter, the
soil polishing filter should be sized in accordance
with Chapter 10 (Table 10.1, Option 1). The
intermittent sand filter should be the same size as
the underlying soil polishing filter (see Figure 8.4).

A number of beds of graded sand

150 mm of 12-32 mm washed gravel or broken
stone

Minimum 25 mm PVC with 4—6 mm orifices® at

a maximum spacing of 0.3 m; exact orifice sizing
and spacing to be determined by an appropriately
trained and qualified person

250 mm of 12-32 mm washed gravel or broken
stone

Maximum 0.6 m
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Intermittent sand filter Requirements

characteristics

Underdrain/collection system Washed durable gravel or stone of 12-32 mm, at
the base of the sand polishing filter

Slotted or perforated drainpipe of 75-100 mm 4

Slope 0-1%
Dosing frequency (controlled by Frequent small doses spread over 24 hours are
on/off levels on pump) preferable to a few large doses that flood the

media; always designer-specific, but recommend

a minimum of three times per day using timed
dosing, based on a full occupancy day; a minimum
of five times the pipe network volume should be
dosed

Pumping system The pump capacity should be sufficient to
supply the total dynamic head of the sand filter
distribution pipework

Zoned regions Zoning of regions may be provided when designing
large pipe network systems using hydraulic valves or
similar. Providing ball valves or gate valves to isolate
sections of all pipe networks is recommended to
facilitate maintenance

Side sealing: Topsoil on top and the vertical sides should be

Mound system protected by a geotextile

Below-ground system Impermeable liner in free-draining in situ subsoils

Base sealing: Impervious soil or synthetic liner with collection

Offset polishing filter system

Covering: Geotextile (in accordance with EN ISO 10319) over

Soil covered the gravel distribution layer and 300 mm topsoil
over geotextile

Open None

Venting Both distribution gravel and drain filter gravel are

Soil covered vented

Open filter Drain filter gravel is vented

Access/inspection points; pressure | Recommended to be installed in the distribution

regulating and flushing/scouring system for rodding/scouring purposes. These

valves vertically attached pipes to the ends of laterals

should extend to an inspection chamber and
can also be used as a point to measure the back
pressure of the system

2The infiltration pipe should be laid with the holes facing downwards (I.S. CEN.TR 12566,
Part 2).
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Geotextile
Membrane

Infiltration Pipes Geotextile
Membrane

Ground Level
Distribution Pipe

From Septic Tank ()

Pump Sump —————»

Basal gravel
layer

Sand Filter

Figure 8.4: Example of a typical below ground intermittent sand filter system with underlying
subsoil polishing filter. See table 8.2 regarding sizing

25mm®

250mm distribution gravel Vent (for open filters only)

From
Pump
Sump

o e
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Offset to

Y Polishing Filter
100mm & or Surface Water
(via collection sump)

Figure 8.5: Example of a typical stratified sand filter

8.1.3 Constructed Wetlands

‘Constructed wetland’ is the generic term used to describe both (gravel- and sand-based)
subsurface flow horizontal and vertical flow reed bed systems, as well as free