ISO 30500:2018 (E)

Non-sewered sanitation systems — Prefabricated integrated treatment units —

General safety and performance requirements for design and testing

Contents

Foreword

Introduction

1 Scope
2 Normative references
3 Terms, definitions and abbreviated terms
31 Terms and definitions
3141 System structure
31.2 System inputs and outputs
313 System safety and integrity
314 System use and impact
3.2 Abbreviated terms
4 General requirements
4.1 User requirements
4.2 Metric system
4.3 Design capacity
4.31 Treatable input
4.3.2 Treatment capacity
4.3.3 Menstrual hygiene products
4.3.4 Overload protection
4.3.5 Operability following non-usage
4.3.6 Operability following short-term shut down
4.3.7 Operability following long-term shut down
4.3.8 Continuous use
439 Safe state
44 Performance requirements
441 General
442 Solid output and effluent requirements
443 Odour emissions requirements
444 Noise requirements
445 Air emissions requirements
4.5 Expected design lifetime
4.6 Aspirational and ergonomic design
4.7 Secure design
4.8 Operating conditions
4.8.1 Ambient temperature range
4.8.2 Ambient air humidity
4.8.3 Atmospheric pressure
4.9 Requirements for sanitation system components
491 General
49.2 Hygienic design
49.3 Tightness
49.4 Cleanability of surfaces
49.5 Chemical and biological additives
4.10 Material requirements
4101 Durability of materials
4.10.2 Fire resistance of materials
4.11 Connections and joining elements
412 General safety design requirements



4121 Safety of edges, angles, and surfaces

4.12.2 Fire and explosion protection
4.12.3 Structural integrity
4124 Prevention of contact with unsafe effluent and reuse

4.12.5 Underground systems
4.12.6 External impacts

413 Information and marking

4131 Information and warnings

4.13.2 Marking and labelling

4.14 Maintenance

4141 Reasonable configuration, adjustment, and maintenance activities

4.14.2 Location and access of configuration, adjustment, and maintenance points
414.3 Discharge and cleaning

4.14.4 Tools and devices

4.14.5 User manual

4.14.6 Handling and transport of the sanitation system

Technical requirements

5.1 Safety assessment

5.2 Operational requirements

5.21 General

5.2.2 Intentional starting of sanitation system operation
5.2.3 Intentional stopping of sanitation system operation
5.2.4 Emergency stop

53 Reliability and safety requirements for energy supply
5.3.1 Security of energy supply

5.3.2 Safety requirements for electrical energy supply
5.3.21 Separation and isolation

5.3.2.2 Energy discharge

5.3.3 Safety requirements for non-electrical primary energy supply
5.4 Mechanical requirements

5.41 Pressurized or vacuum equipment

5.4.2 Pipes, hoses and tanks

543 Moving and rotating parts

5.4.4 Backflow prevention

5.5 Requirements for radiation

5.5.1 High temperatures of parts and surfaces

5.5.2 Low temperatures of parts and surfaces

5.5.3 Other radiation emissions

5.6 Electrical and electronic equipment

5.6.1 Safety and reliability of electrical and electronic equipment
5.6.2 Control system

5.6.3 Safety-related function of the control system

5.7 Reliability of conveyance devices

5.8 Transitions from the backend

Additional requirements for the frontend

6.1 General

6.2 Use and operation

6.2.1 General usability requirements
6.2.2 Requirements for ease of cleaning
6.2.3 Requirements for ease of operation
6.2.4 Cultural requirements

6.3 Visibility of faeces

6.4 Evacuation performance

6.5 Integrity against external impacts
6.6 Slipping, tripping or falling

6.7 Water seal

Performance testing

71 General testing requirements

7.2 Controlled laboratory testing

7.21 General

7.2.2 Assembly, installation, operation, and maintenance



7.2.3 Documentation of input

7.2.4 Generated output

7.2.5 Test observations

7.2.6 Laboratory conditions

7.2.7 Testing sequence and duration
7.2.8 Loading pattern

7.2.8.1 Normal loading pattern

7.2.8.2 Stress loading pattern

7.2.9 Performance requirements during laboratory testing
7.2.9.1 Testing input and output

7.29.2 Solid output and effluent

7.293 Solid output requirements

7.29.4 Effluent requirements

7.29.5 Odour emissions requirements

7.2.9.6 Noise requirements

7.29.7 Air emissions requirements

7.3 Field verification of performance

7.31 General

7.3.2 Class 1 sanitation systems

7.3.3 Class 2 and Class 3 sanitation systems
8 Sustainability

8.1 General

8.2 Recovery of nutrients

8.3 Water consumption and reuse of effluent

8.3.1 Calculations

8.3.2 Water consumption

8.3.3 Reuse of effluent

8.4 Energy consumption and energy recovery

8.41 Calculations

8.4.2 Energy consumption

8.4.3 Direct and indirect energy recovery

8.5 Life cycle assessment

8.6 Recurring operational requirements

Annex A (normative) Test methods and additional testing requirements

AA1 General

A2 Type tests

A.21 Tests to be conducted
A.2.2 Testing documentation
A3 Test methods

A.31 Tightness

A3.11 Water tightness

A.3.1.1.1 General

A.3.1.1.2 Water supply system test
A.3.1.1.3 Container tests

A.3.1.1.3.1 Container water test
A.3.1.1.3.2 Container air test — Vacuum
A.3.1.1.3.3 Container air test — Pressure
A.3.1.2 Technical tightness

A.3.2 Control system

A.3.21 General requirements

A.3.2.2 Test plan and protocol
A.3.23 General test cases

A3.24 Additional requirements for safety-related functions
A.3.3 Evacuation mechanism
A.3.31 General

A.3.3.2 Test object

A.3.3.3 Flushing volume

A.3.34 Generalized test methods and functional requirements for seat pan
A.3.3.41 Wash of bowl

A.3.3.4.2 Evacuation of toilet paper
A.3.3.4.3 Evacuation of excreta
A.3.3.44 Over-splashing



A.3.3.5 Functional requirements and generalized test methods for squatting pan

A.3.3.5.1 Wash of bowl

A.3.3.5.2 Evacuation of toilet paper

A.3.3.5.3 Smudge test

A.3.3.5.4 Splash test

A.3.3.6 Holding capacity test

A.3.4 Solid output and effluent test method

A.3.4.1 General

A.3.4.2 Sampling

A.3.4.21 Sampling point

A.3.4.2.2 Sampling type and frequency

A.3.4.3 Test methods

A3.4.4 Input spiking and output sampling for human health parameter testing (for laboratory
testing)

A.3.441 General

A.3.4.4.2 Definition of time scales for different types of systems

A.3.4.4.3 Spiking and sampling for systems in which solid and liquid streams do not significantly
interact

A.3.4.4.3.1 General

A.3.4.4.3.2 Alternative spiking and sampling frequency

A.3.4.44 Spiking and sampling for systems in which solid and liquid streams interact

A.3.4.4.4.1 General

A.3.4.4.4.2 Alternative protocols

A.3.4.4.4.3 Alternative spiking and sampling durations

A.3.445 Other

A.3.5 Odour test method

A.3.5.1 General

A.3.5.2 Test site

A.3.5.3 Panel composition

A.3.54 Selection of panelists

A.3.5.5 Screening of panelists

A.3.5.6 Odour emissions assessment procedures

A.3.5.6.1 General

A.3.5.6.2 Validity of assessments

A.3.5.6.3 Normal odour day test

A.3.5.6.4 Simulant odour day test

A.3.5.6.4.1 General

A.3.5.6.4.2 Preparation of simulant faeces for odour testing

A.3.5.6.4.3 Simulant odour day test procedures

A.3.5.7 Odour emissions assessment procedures within the sanitation system superstructure

A.3.5.7.1 Assessment frequency and timing

A.3.5.7.2 Assessment procedures

A.3.5.7.3 Validity of assessments

A.3.5.8 Odour emissions assessment procedures in the vicinity of the sanitation system

A.3.5.8.1 Assessment frequency and timing

A.3.5.8.2 Assessment procedures

A.3.5.8.3 Validity of assessments

A.3.6 Air emissions test method

A.3.6.1 Equipment

A.3.6.1.1 Specification

A.3.6.1.2 Calibration

A.3.6.2 Air emission measurement procedures

A.3.6.2.1 Measuring event

A.3.6.2.2 Test methods

A.3.6.2.2.1 General

A.3.6.2.2.2 Indoor air emissions

A.3.6.2.2.3 Outdoor exhaust or vent air emissions

A.3.6.3 Sampling points

A.3.6.3.1 Indoor air emissions

A.3.6.3.2 Outdoor exhaust or vent air emissions

A.3.6.4 Number of samples and sampling duration

A.3.6.4.1 Indoor air emissions

A.3.6.4.2 Outdoor exhaust or vent air emissions

A.3.6.4.3 Shorter sampling time



A.3.6.5
A.3.6.5.1
A.3.6.5.2
A.3.6.5.2.1
A.3.6.5.2.2
A.3.6.6
A3.7
A.3.71
A.3.7.2
A.3.7.21
A.3.7.2.2
A3.7.3
A3.74
A.3.7.41
A3.74.11
A.3.7.4.1.2
A.3.74.2
A.3.74.3
A3.744
A3.7.5
A.3.7.51
A.3.7.5.2
A.3.7.5.3
A3.7.54
A.3.8
A.3.8.1
A.3.8.2
A.3.8.3
A.3.8.4
A.3.8.41
A.3.8.4.2
A.3.8.5
A.3.8.6
A.3.8.7
A.3.8.8
A.3.8.9
A.3.8.10
A.3.8.10.1
A.3.8.10.2
A.3.8.11

Air emission measurement calculation procedures
Normalizing ambient measurements

Calculations

Indoor air emissions

Outdoor exhaust or vent air emissions

Specification of superstructure for laboratory testing
Noise test method

Test site and superstructure

Instrumentation

General

Calibration

Operation of non-sewered sanitation system during test
Noise measurement procedures

Measurement points

Within superstructure

External

Sound level meter setting

Microphone orientation

Measuring event and data to be collected

Sound measurement calculation procedures

Correction for background noise and reflecting surfaces in test environment
Uncertain measurements due to background noise
Uncertain measurements due to test environment
Representative A-weighted sound pressure level
Laboratory testing procedures

Intentional stopping, starting, and activation of emergency stop
Operability following non-usage of sanitation system
Operability following short-term shut down of sanitation system
Reliability and safety for energy supply

Electrical energy supply

Non-electrical energy supply

Operability following long-term shut down

Overloading

Visibility of faeces

Discharge and cleaning

Usability requirements

Diarrhoea test day

General

Diarrhoea test procedure

Water seal test

Annex B (normative) Risk assessment and list of significant hazards

B.1
B.1.1
B.1.2
B.1.3
B.1.4
B.1.5
B.1.6
B.2
B.3

Risk assessment requirements

General

Risk assessment process within design process
Limits of the system

Relevant life cycle

Risk mitigation principles

Documentation requirements

List of significant hazards

Product safety life cycle (PSLC)

Annex C (normative) User manuals

CA
C.2
C3
Cc4

Language requirements
Provision of manual
Number of documents
Information to be provided

Annex D (informative) Sustainability measures

D.1
D.2
D.21
D.2.2
D.2.3

General

Estimated cost of use calculations
General

CAPEX

OPEX



D.3
D.3.1
D.3.2
D.3.3
D.4

Reasonable configuration, adjustment and maintenance activities
General

Frequency of configuration, adjustment, and maintenance activities
Complexity of configuration, adjustment, and maintenance activities
Cultural considerations

Annex E (informative) Design considerations

E.1

E.2
E.2.1
E.2.2
E.2.3
E.2.4
E.3
E.3.1
E.3.2
E.3.3
E.3.3.1
E.3.3.2
E.3.3.3
E.4
E.4.1
E.4.2
E.4.3

General

Resources for user-oriented aspects
General

Standards

Organizations and conferences
Articles

Resources for engineering aspects
General

Graphical symbols standards
Renewable energy

IEC Committees

Determination of limits of machinery
Materials Suitability

Resources for menstrual hygiene
General

Organizations

Articles

Annex F  (informative) Health and environment parameters — Notes and references

F.1
F.2
F.3

Liquid transit time in a system (T95L)
Solid transit time in a system (T95S)
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