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1 Introduction 
1.1 The Disaster Mitigation 

Guidelines 

The disaster mitigation guideline series recognises practical 

implementations of lessons learned following hazardous 

events. This guideline is about emergency sanitation. 

 Sanitation system functioning 

is integral to the well-being of 

a community and surrounding 

environment. Through 

planning and prepared 

response mechanisms the 

functioning of such systems 

can be sustained in the wake 

of natural disasters. Disasters 

present a range of different 

conditions and the hazards associated with these can vary 

significantly. Considering how to respond if the sewage 

networks are broken or severe flooding has occurred (Fig 1) will 

help first responders develop a strategy for implementing 

emergency sanitation in these conditions. This guideline will 

raise particular issues such as these, and will provide the 

Fig 1: A boy carries supplies in the heavily 

flooded Manilla following the Ketsana 

Typhoon. 

(http://www.unicef.org/eapro/11346.html

) 
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relevant entities with suggestions for actions they should 

consider as they prepare for such an emergency.  

The subsequent guidelines serve the purpose of providing 

information on temporary emergency sanitation; they do NOT 

provide recommendations as to the physical infrastructure 

associated with sanitation systems.  

1.2 Why Plan 

Humans have basic needs that are inevitable regardless of the 

circumstance. Sanitation is such a requirement. In events such 

as earthquakes or tsunamis, the services that society depend 

upon can be compromised and therefore alternate solutions 

must be implemented without delay. 

Preparation is therefore paramount in order to ensure that 

response can be coordinated, effective and in a timely manner. 

The Disaster Mitigation cycle is paramount in identifying the 

stages involved in these planning activities. 

1.3 The Disaster Mitigation Cycle; 

The disaster mitigation cycle shown in Fig 2 consists of six 

stages, and can be applied to Lifeline utility providers across a 

range of sectors. This is because it has a strong focus on 

analysing the existing networks, and recognising where 

vulnerabilities may lie. This is important not only to the field of 
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1. Vulnerability 
Assessment 

2. Prevention 

3. Emergency 
Preparedness 

4. Planning, 
Policy and 
Capacity 
Building 

5. Emergency 
Response 

6. 
Rehabilitation, 
Reconstruction 
and recovery 

emergency sanitation, but to any provider whose services may 

be vulnerable to natural hazards. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

“Mitigation” is the term used to describe actions that are 

implemented for the purpose of reducing the impact of future 

hazards. Each stage identified in Fig 2 helps with mitigation 

factors when preparing a utility for a natural disaster. 

Regardless of the service a Lifeline utility provides, the steps 

involved in this diagram should be considered. The guideline 

will focus predominantly on stages three; emergency 

preparedness and five; emergency response. The following 

table explains each of the six stages in greater depth: 

FIGURE 1: THE DISASTER MITIGATION CYCLE 
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TABLE 1: THE DISASTER MITIGATION CYCLE 

SIX STAGES OF THE DISASTER MITIGATION CYCLE 

STAGE DEFINITION 

1. VULNERABILITY 

ASSESSMENT 

- Anticipates the problems specific subgroups may face. 
- Identifies spatial proximity to potential hazards. 
- Aims to identify: 

 The physical shortcomings of system components 

 Weaknesses in the organisation and support 
provided by the service provider (Putnam, 2010) 

 Limitations in quality, continuity and service. 

2. PREVENTION 
- Complete prevention is only possible if a population 
can be moved from a hazard zone, or threat is 
eliminated. 
- Prevention requires that one knows the source and 
dynamics of threats, but the literature shows that this is 
impossible for most, if not all Organisations (Boin & 
McConnell, 2009) 

3. EMERGENCY 

PREPAREDNESS 

“A programme of long-term development activities 
whose goals are to strengthen the overall capacity and 
capability of a country to manage efficiently all types of 
emergency and to bring a transition from relief through 
recovery and back to sustained development.”  – World 
Health Organisation, 2007 
- Aims to expose flaws in technical infrastructure 
managerial capacity, and organisational performance. 

4. PLANNING, 
POLICY AND 

CAPACITY 

BUILDING 

- Aligns roles of responsibility with strategy and 
resources 
- Planning required across all levels in order to ensure 
the mitigation plan is carried out with clear strategic 
objectives. 
- Public policy should be shaped to mitigate the effects 
of disasters on people, property, assets and 
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infrastructure (Pan American World Health 
Organisation, 2011).  

5. EMERGENCY 

RESPONSE 

- Provide immediate assistance to maintain life, improve 
health and support the morale of the affected 
population through: 
Providing facilities for people to excrete safely and 
hygienically 
Protecting water supplies from contamination 
Providing enough safe water for drinking, cooking and 
essential hygiene 
Ensuring that people have containers to collect and 
store water cleanly; 
Ensuring people have the knowledge and understanding 
they need to avoid disease; 
Ensure that people have enough soap for washing their 
hands 
- Aided through: 
Clear role allocation 
Adequate access to resources 
Logistical Ability 
Effective communication 
Developed contingency plan (Johns Hopkins , 2012) 

6. 
REHABILITATION, 
RECONSTRUCTION 

AND RECOVERY 

- There is no definite time for when an emergency 
response becomes a rehabilitation effort. It is about 
what is suitable for the post-event conditions. 
- Integrate a sense of normalcy and begin sustainable 
development. 
- This phase will also open up the opportunity for 
vulnerability assessments, highlighting the cyclical, 
continuously evolving nature of this process.  
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1.4 Lessons Learned from Disasters 

Lessons learned from past disasters can help shape future 

resilience. Events such as the Christchurch Earthquake series, 

The Northridge Earthquake series, The Haiti Earthquake series, 

the Asian Tsunami and multi-weather events will be drawn 

upon in order to provide greater insight into the sanitation 

system and its vulnerabilities.  

These disasters will also help expose responses that have 

proven to be beneficial, and will highlight key strengths and 

weaknesses of these outcomes.  

1.5 Using These Guidelines  

Emergency sanitation is a significant issue following any 

disaster, with the spread of diarrhoeal diseases causing 40% of 

post disaster deaths in disaster and refugee camp settings 

(Isidore et al, 2012). Many people involved in the Christchurch 

earthquakes were left without the use of their existing 

sanitation systems, and improvisation was required. Chemical 

toilets and portable toilets were distributed for people to use, 

however the management and acquisition of these systems 

was not something that had been considered in depth prior to 

the earthquakes. Such lessons can now enable further learning. 
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A strong focus is put on facilitating an agile response from 

Lifelines. This can be achieved through: 

 Planning and response 

 Identifying what is required for each system 

 Recognising what has and has not worked well in the past 

 Encouraging coordination for asset acquisition in the event 

of an emergency 

 

Now that experience has been gained, the lessons used in 

Christchurch and through supplementary literature can help 

other organisations and communities plan their own response 

to such hazardous events, and prepare for the breakdown of 

the critical sanitation systems. 

 

Recognising international literature will acknowledge processes 

and systems that may have not been considered in Christchurch 

due to social, political, economic, environmental or 

technological factors. Differing demographics, access to 

resources, legal standards or ability to develop and implement 

a systematic approach may result in diverse preparation and 

response methods. International examples will allow for a more 

robust and inclusive report, making the report applicable to a 

more diverse range of circumstances.  
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2  Background 
2.1 Importance of Sanitation Systems 

 

 “Sanitation is the provision of facilities and services for the safe 

disposal of human urine and faeces. Inadequate sanitation is a 

major cause of disease world-wide and improving sanitation is 

known to have a significant beneficial impact on health both in 

households and across communities” - World Health 

Organisation, 2007. 

 

Sanitation systems reduce the spread of disease by isolating 

human waste. It is a fundamental component of modern day 

society, and forms a network of critical infrastructure 

(Wareham & Bourke, 2012) (Christchurch City Council, 2012).  
 
TABLE 2 : IMPORTANCE OF SANITATION SYSTEMS 

Important considerations of Sanitation Systems 
Human Health Environmental Health 

• If a component of the sanitation 

system is damaged there is almost an 

immediate effect on public health.  

• Life-threatening pathogens can travel 

through sewage, infecting those 

exposed. (Wareham & Bourke, 2012) 

• Without adequate 

sanitation measures 

sewage can 

contaminate 

waterways. 
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2.2 Sanitation System Vulnerabilities 

 

Sanitation systems are comprised of three key elements; 

• Collection 

• Treatment 

• Disposal 

The function of all three elements in succession is vital to the 

performance of sanitation systems. 

2.2.1 How the System Functions 

Sewage systems are designed to protect public health and form 

a part of a critical infrastructure network. A regions strategy for 

contending with liquid waste is comprised of three elements; a 

• Contaminated food, water, eating and 

cooking utensils through contact with 

human waste can result in the spread 

of infectious disease (Pan American 

World Health Organisation, 2011). 

• The World Health Organisation 

estimates that 1.5 million preventable 

deaths per year result from unsafe 

water, inadequate sanitation and poor 

hygiene (World Health Organisation, 

2007) 

• Results in increased 

risks to human and 

animal health (Pan 

American World Health 

Organisation, 2011). 
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sewage reticulation network, a wastewater treatment plant 

system and a method for ultimate disposal of the wastewater. 

 The movement of waste through the reticulation networks can 

be facilitated by gravity where the topography permits, or 

through the use of pumping or vacuum systems. These systems 

are typically designed as underground networks. 

Waste is delivered to the wastewater treatment plant where it 

goes through the system and is eventually delivered through 

water outlets to the sea or onto forest land. 

2.2.2 Vulnerability Assessment 

In sewage systems, vulnerabilities in the physical infrastructure 

exist particularly in the pipe networks. Events such as 

earthquakes and tsunamis can break pipes, causing an 

incomplete flow of waste from the household to the treatment 

plant. Connections between the mains and laterals may move 

relative to each other, resulting in the shearing of the pipe 

networks and consequential breakages. Such damage generally 

stems from ground shaking and vertical and/or lateral 

displacement of the earth, dislodging the underground pipe 

infrastructure.  

Faults that occur within any stage of the sanitation process can 

influence its operation. This leaves the system vulnerable to 

natural hazards, and vulnerability assessments should be 
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conducted in order to identify and acknowledge these 

problems, with intent towards mitigation, resilience 

enhancement and contingency planning.  

2.2.3 Examples from Christchurch 

The magnitude of the Christchurch Earthquakes and often seen 

in other earthquakes resulted in the considerable damage of 

Christchurch’s water distribution and sewer reticulation 

systems. Because of the unique topography of the land in 

Christchurch, the sewer networks cannot rely on gravity. The 

land is predominantly flat, and this presented a different set of 

challenges in the earthquake series.  

When the ground moved, the high water table resulted in a 

large amount of liquefaction. As the pipes broke the 

liquefaction seeped in, posing a new challenge. The pipes not 

only needed to be repaired but the liquefaction also needed to 

be removed. This is a lengthy process, and has resulted in 

emergency sanitation solutions needed to shift from critical 

response solutions to longer term temporary processes. This 

difference allowed for new lessons to be learned for sanitation 

providers in terms of emergency preparedness and response.  
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3  Stage 3 of the 

disaster mitigation 

cycle; Emergency 

Preparedness 
The following section focuses on the importance of emergency 

preparedness; stage three of the disaster mitigation cycle. The 

key themes in emergency preparedness are “high level.” These 

are; 

 Planning for vulnerabilities 

 Inter-agency coordination 

 Communication with the public 

 Mutual Aid 

 Customer Hierarchy 

 Equipment, Supplies and Services 

 Key Documentation 

Each of these areas recognises a key process in establishing 

emergency preparedness and will be covered in greater depth 

throughout the following segment. 
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3.1 Planning for vulnerabilities 

While we cannot predict with 

precision the degree to which a 

natural hazard can cause critical 

infrastructure failure, it is possible to 

prepare for such an event. Planning 

involves multi-agency coordination to 

improve the resilience of an existing 

system, and facilitate emergency 

preparedness.  

An area that has learned from Earthquakes is that of California. 

The California region is notorious for its extensive earthquakes. 

In order to expedite constructive planning, the East Bay 

Municipal Utility District has identified key water distribution 

networks and additional pipes that are positioned across faults 

and are likely to fail during particular earthquake scenarios. 

Prepositioned valves have been installed so that if these 

breakages were to occur, the valves can connect segments of 

polyurethane hose in order to accommodate for the flow of 

liquids, surpassing the damaged pipes.  

3.2 Inter-Agency Coordination 

Inter-agency coordination is vital in the preparation phase. 

Planning should not be conducted in isolation. Effective 

Key Tip: Establish a record 

of the total capacity of 

your region or country in 

order to see where 

deficiencies in important 

equipment and resources 

may lie.  
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planning relies on the collective input of dependent 

organisations in order to strategize a collaboration response 

which considers a range of differing requirements. Decisions 

regarding infrastructure or coordination, particularly in relation 

to the public, seldom should be made by a sole party. 

Collaboration will ensure that prioritised requirements are 

considered, and will subsequently facilitate the development of 

response plans.  

Importance of Inter-agency coordination: 

 Interdependencies exist and therefore coordinated 

approaches to planning are essential 

 Strong relationships with service providers are important 

 Relationships with providers who can allow access to 

equipment such as back-up generators following an event, 

reduce the risk of inbuilt vulnerabilities from critical 

sectors.  

 Barriers to effective Inter-agency coordination: 

 Multi-agency cooperation and coordination often “strands 

in the realities of bureaucratic politics” (Rosenthal, 1991)  

 Differences in organisational goals, professional cultures, 

means of accountability, political control styles and 

decision making cycles can result in differing and clashing 

viewpoints. This can strain relations and influence the way 

decisions are made. (Boin & McConnell, 2009) 
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Advised actions: 

 Establish a liaison between key players in the industry. Set 

out the objectives and allow for different opinions and 

ideas regarding the emergency response to be expressed. 

The planning phase should incorporate knowledge from all 

those involved in the sector and will help in developing a 

well-rounded response plan. Inter-dependencies can be 

highlighted this way and can help organisations recognise 

what they must do in order to work together. 

3.3 Communication with the public 

Preparing the public for a disaster and acknowledging a plan for 

post-event communication are vital factors in helping residents 

cope with a disaster. Conducting a vulnerability assessment will 

help infrastructure providers identify the potential hazards they 

may face, and examining the proximity of the region to these 

will allow for appropriate preparation. If the area is at a high 

risk of earthquake events, it is important that sanitation 

providers advise citizens to stockpile resources they can use in 

the instance of sewerage infrastructure breakages. Depending 

on the nature of the hazard, the entity can tailor their 

communication to fit the communication needs of the public.  

Importance of communicating with the public: 
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 Prior communication should include advising citizens to 

include toilet paper and a bin lined bucket in their 

emergency kits in case a disaster were to leave typical 

sanitation services inoperable. 

 Citizens will require advice as to whether or not their 

system is working 

 Citizens will need to be aware of how to dispose of waste 

if their system is inoperable 

 Citizens will require knowledge as to how to construct 

temporary sanitation solutions themselves in the critical 

response period 

 Citizens will need to be advised of what emergency 

sanitation solutions will be implemented by their provider 

Barriers to communicating with the public 

 Means of communications being lost as a result of the 

event. Television broadcasting or phone calling systems 

may be lost and alternatives will be required 

 Unclear messages portrayed to the public resulting in 

confusion or panic 

 Being unable to reach specific user groups 

Advised actions 

 Ensure that citizens are aware of how to prepare and 

utilise their own emergency sanitation systems until a 
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more appropriate response can be implemented. The 

disinfecting and disposal of waste are also vital messages 

that must be communicated to the public following a 

natural disaster (Florida Emergency Red Cross, 2010).  

 Develop a contingency plan regarding effective means of 

communication following a disaster. Consider the effects 

of normal channels being unavailable. Radio broadcasts 

could be considered as an alternative for example. 

 Devise a strategic communication message that can be 

adapted depending on the circumstance. That way the 

important information can be communicated to the public 

after an event with lower risk of key information being lost 

due to the highly stressful post-event conditions. 

 Prepare for communicating with groups who may not have 

access to the communication means you have established. 

This may mean preparing maps to facilitate pamphlet 

drops, meeting with specific users or alternate 

communication channels such as utilising the internet. 

3.3.1 Mutual Aid Agreements 

Mutual aid agreements are essential following a disaster as 

they allow for the flow of urgent resources to support the 

demand on a particular service. Establishing relationships with 

appropriate providers ahead of time will facilitate this response 

in the occurrence of an event.  This will ensure the utility is not 
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left in a position where they cannot rapidly source and acquire 

resources. Offers of aid can greatly improve the immediate 

response of the affected region.  

Benefits of mutual aid: 

 Facilitating the flow of in demand resources. This may be 

physical resources such as temporary sanitation solutions 

or through sending workers to help inspect pipes. 

 Reduces the risk of being left without access to alternative 

sanitation systems 

 Reduces the demand on particular infrastructure through 

non-affected utilities taking the surplus work 

 Provides help when needed 

 Can assist in funding  

 Can help an entity in planning its response. If neither the 

local or national organisations have access to the required 

resources international relationships may need to be 

developed. Understanding the constraints of accessible 

resources can be an effective planning mechanism. 

Barriers to mutual aid: 

 Inability to develop relationships with key entities, 

restricting the ability to access mutual aid 

 False expectations of mutual aid leaving entities 

underequipped in a disaster situation 
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(http://www.emeraldinsight.com/journals.htm?articleid=1

939723&show=html) 

 An entity not being willing to be involved in this situation 

due to the cost them may incur if the disaster happened to 

their mutual aid partners 

Advised actions: 

 Meet with potential suppliers or organisations that may be 

able to help your entity during an emergency and discuss 

mutual aid. If this is an agreed course of action, ensure 

that communication channels remain open in order to 

strengthen the relationship and also be advised of any 

change. If the organisation is not willing to be involved 

seek alternative solutions. Mutual aid can have a 

significantly positive effect on utilities in post-event 

circumstances.  

3.4 Customer Hierarchy 

Establishing a customer hierarchy prior to the occurrence of a 

natural event can help a utility tailor an appropriate strategic 

response. Identifying key user groups who may require unique 

consideration can help the responding entity. Such a hierarchy 

can be flexible and adaptable to a specific region; as well as 

considering the physical ability of customers, ethical or cultural 

consideration can also be provided this way. 

http://www.emeraldinsight.com/journals.htm?articleid=1939723&show=html
http://www.emeraldinsight.com/journals.htm?articleid=1939723&show=html
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Benefits of establishing a customer hierarchy: 

 Recognising customers that may be a priority in the event 

of a sanitation service breakdown can help in developing 

the most effective response. 

 Understanding particular ethical or cultural factors can 

help develop an appropriate strategy 

 It allows for the recognition of some groups that may be 

overlooked in the intensity of a natural event. 

 

Barriers to establishing a customer 

hierarchy: 

 Not understanding the user 

groups well 

 Continuously evolving customer 

dynamics 

 

Advised actions: 

 Prepare a hierarchy of customers in order to visually 

represent critical customers (Table 4). Put a particular 

emphasis on customers who may be regarded as high 

priority in the instance of an emergency. These are 

customers who may be unable to implement their own 

temporary sanitation solutions or utilise those provided; 

Key Tip: Prepare a visual 

hierarchy of customers. 

This will help when 

strategizing a response as 

particular groups can be 

considered.  
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groups such as the mentally or physically challenged or 

older users. 

 Update this hierarchy as dynamics of user groups’ change. 

 Strategize a coordinated response with consideration to 

the identified restraints. 

 
TABLE 3 : EXAMPLE CUSTOMER HIERARCHY 

Example Customer Hierarchy  

Customer 

Group 

Particular provision needed 

- Elderly  - Ensure system is not too heavy to carry or 

that facilities are too difficult to utilise or 

access.  

- Special 

needs 

- Ensure system is equipped with facilities and 

appropriate aid 

- Children - Ensure children’s safety needs are considered 

- Infirm - Ensure that facilities are available that can be 
easily utilised by unwell people. This involves 
special consideration for the disposal of 
waste from people infected with contagious 
diseases. 

 

Listing the groups in order of priority can help a utility facilitate 

the most effective strategy for response. 
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3.5 Securing Services 

A vital factor in preparing for a disaster is establishing 

relationships with key people in the industry. It is important to 

initiate relationships with contractors for example, who can be 

mobilised following a disaster in order to inspect damage to the 

sanitation infrastructure. This will allow key decision makers 

with a greater insight into where the problem lies, and whether 

a localised response can be effective. 

Benefits of securing services 

 Having a relationship with contractors can allow for 

effective and timely mobilisation of crews to inspect sewer 

systems and report damage 

 Well experienced crews can be identified prior to the 

chaos of an emergency situation 

 Unique jobs can be aligned with the appropriate crews 

Barriers to securing services 

 Finding a contractor or work crew that is willing to offer 

services in such instances 

 Finding crews experienced enough to handle the particular 

pressures of an emergency event 

 Maintaining relationships if key contacts leave the crews 

 Contractors having an incomplete knowledge of the 

particular regions system 
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Advised Actions 

 Develop relationships with experienced and competent 

work crews, particularly those with knowledge of the 

particular system. 

 Develop a system operations manual to identify how the 

network functions and any key differences in the system. 

Have this manual available to incoming work crews in 

order to provide incoming crews with the knowledge they 

require to mobilise their resources efficiently.  

3.6 Key Documentation 

3.6.1 Manuals and records 

Often there is a shortage of informed engineers, responders 

and asset managers in the affected region, and supplementary 

aid will be needed. The responding personnel may be 

unfamiliar with the particular sewage system they are 

responding to, delaying analysis of the affected area. 

 

Benefits of having access to manuals and records 

 Allows responders to examine where critical infrastructure 

lies an helps identify network breakages 

 Allows for identification of competent engineers to 

analyse the situation 
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 Recognition of contractors who may be able to be called in 

to the area to help with response 

 

Barriers to having access to manuals and records 

 Accessing the accurate information in order to establish 

these records 

 Having the authority to access the required information 

 Understanding who is qualified in particular areas and who 

is not 

 

Advised Actions 

  Create a network operations manual and an abbreviated 

induction book. These should be ready for distribution to 

incoming responders. 

 The establishment of a National Drain layers association 

would reduce risks of hiring unqualified contractors 

through providing the responders with access to a 

registrar of qualified and competent workers. 

3.6.2 Geographic Information 

The geographic and topographic compositions of the affected 

region are important. Having access to up-to-date Geographic 

Information Systems (GIS) is essential as these allow for 

responders to view visual data of the regions topography in 

order to understand the nature of the conditions. Particular 
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emergency sanitation systems will be redundant if the ground 

has a high water table or rocky 

soil and this information could be 

vital in decision making. Similar 

software or maps are also 

beneficial, particularly as normal 

operating facilities may not be 

readily accessible post-event. A 

sound knowledge of the 

existing reticulation systems 

has also proven to be effective as it allows decision makers with 

an insight into which areas require the most immediate 

attention (Wareham & Bourke, 2012).  

 

Benefits of having Geographic Information 

 Visual interpretation of the regions topography, helping to 

understand the conditions  

 Helps a responding 

sanitation provider identify 

the most beneficial 

emergency response system 

 Breakages in the 

network and areas of 

reduced service can be 

mapped out for the 

FIGURE 10: DAMAGE MAP FOR AREAS POSSIBLY 

AFFETCED IN THE 2011 JAPANESE TSUNAMI INVALID 

SOURCE SPECIFIED. 

FIGURE 2: A MAP OF CRUSTAL FAULTING IN 

PEGASUS BAY, CHRISTCHURCH (BARNES, 2012) 

http://www.niwa.co.nz/sites/default/files/imagecache/PhotoGallery_ImageNodeFull/images/faulting_in_pegasus_bay.jpg
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responding utilities, helping to conduct a clear, effective 

response.  

 

Barriers to obtaining Geographic Information 

 Access to the qualified personnel who can design and 

interpret such maps 

 An understanding of how this information can be utilised 

in a disaster situation 

 The ability to update the maps when necessary. 

 

Advised Actions 

 Design and interpret the maps in your region in order to 

gather an understanding of which systems may be 

appropriate for response in a disaster situation. This will 

help in response as the restrictions of each system will 

have been previously identified. 
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4 Stage 5 of the 

Disaster Mitigation 

Cycle: Emergency 

Response 
Responding to an emergency requires agility, innovation and 

well thought out contingency 

plans. When critical services are 

lost the most paramount 

consideration is to restore service 

or find suitable alternatives. When 

sanitation systems are damaged 

following a hazardous event it is 

integral that an emergency 

response and disaster resources 

are mobilised as quickly and efficiently as possible. 

 

The response phase is where relationships with contractors are 

essential as a rapid damage assessment can be made, allowing 

Mobilisation of contractors 

will help to identify the 

level of damage sustained. 

This should be 

communicated to the 

public when temporary 

sanitation measures are 

required. 



34 
 

sanitation service providers to identify the temporary measures 

that may be required. 

 

After the level of damage has been assessed, providers need to 

communicate with citizens and rapidly implement alternate 

temporary solutions where required. Messages such as a “no-

flush” policy are paramount in the critical response phase, and 

channels of communication such as radios are generally 

effective throughout the world. It is important that while a 

sanitation provider is sourcing alternative solutions, the public 

are also aware of the temporary solutions they can implement 

themselves. The communication of such messages is vital in the 

initial response to a disaster.  

 

The emergency sanitation response strategy depends upon 

many factors, and these will not be generic for every region. 

Instead the most appropriate response will rely on an 

amalgamation of: 

 Geographic location 

 Topographic conditions of the area 

 Ethical considerations. 

Each of these are covered in the following segment and include 

a call to action. 
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4.1.1 Geographic location 

The global positioning of the affected area and its connectivity 

to other regions will influence the appropriate response. 

Countries in close proximity to others who have a high level of 

mutual aid will have greater access to emergency resources 

than an isolated region with poor connection. In such instances, 

the affected area may need to depend heavily on local 

resources and expertise when they design their affective 

response strategy. 

Advised Actions 

 Identify where your area is located in terms of 

international resource acquisition and establish how well 

connected your country is for mutual aid purposes. If you 

are isolated and poorly connected, examine the resource 

capacity of local sources.  

 

4.1.2 Topographic conditions of the area 

Topography will have a significant effect on the response. Areas 

that are at elevated risk of flooding or have high underground 

water tables may be limited from strategies where in-ground 

sanitation systems are proposed. Likewise, systems may not be 

feasible if the soil content is too rocky or difficult to dig 

through. If pipe networks are extensive, then it may be too 
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difficult to dig into the ground and establish temporary 

solutions. Such issues will require insight and knowledge into 

the local conditions. 

Advised Actions:  

 Have an experienced and competent geologist examine 

the local conditions and provide a set of critical factors for 

the environment. Consideration should be given in 

particular to issues that have the potential to influence 

emergency sanitation decisions.  

 

4.1.3 Ethical considerations 

Cultural and ethical considerations are of particular 

importance, and provide significant variance across the world. 

In some areas, cultural prominence can influence the way that 

waste is disposed of, thus influencing sanitation systems that 

are considered. The most important factor is to match the 

response to the local conditions. The perceived security of each 

system is also an important factor. In Christchurch, chemical 

toilets were preferred over portable toilets as they could be 

utilised within the house, reducing security risks and increasing 

privacy. However, portable toilets were much appreciated in 

Haiti as they superseded the alternate latrine systems (Eyrard, 

2011).  
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Advised Actions:  

 Conduct an analysis of the environment with a focus on 

socio-technical impacts of sanitation systems. Recognise 

any imperative ethical considerations.  

4.1.4 Concluding Point 

It is vital that consideration be given to the concerns and 

behaviours of people. Recognising a humanitarian based 

response that fits both the geographic and topographic 

conditions will help to implement the most effective temporary 

sanitation provisions for the conditions. The response will be 

dependent on the circumstances prior to the event, and the 

best response for the region can be identified prior to the stress 

of disaster response.  

4.2 Alternate Sanitation Solutions 

4.2.1 Make-shift toilet 

The development of a makeshift is the simplest method of 

emergency sanitation. A bucket is lined with a rubbish bag and 

waste is covered in disinfectant. The rubbish bag is then buried. 

Using alternate materials for this same process is also 

acknowledged as an emergency sanitation method. 

Alternatively, the water can be removed from the toilet and the 

rubbish bag can be placed inside.  
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This method is simple, yet it poses significant challenges. 

Contamination risks and the transmission of disease are highly 

risky, and the burial of such waste is not always prohibited. This 

method involves contact with the waste upon disposal, and 

waste from other users can rapidly increase the spread of 

disease. If this system is advised, a common neighbourhood 

trench should be constructed in order to collect and dispose of 

the waste. 

Benefits of the makeshift toilet: 

 Simple to implement using household items 

 Can be used when space is limited 

 Reduced security risks 

 Does not require water 

Barriers of the makeshift toilet: 

 Significant health risks, particularly with the disposal of the 

waste 

 High contamination risks with faecal matter and food, 

water and cooking utensils, facilitating the spread of 

disease 

 High risk of disease when used for groups. This system 

would not for example, be appropriate for use at a 

retirement facility. 
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 Burying rubbish can be detrimental to the environment if 

waste is released into the soil. Risks involved with waste 

entering water sources 

 May not prove very convenient to impaired individuals. 

The system does not always incorporate a method of 

sitting, which can prove difficult to use by those with 

impaired movement.  

 There is a limit to how long people will be able to tolerate 

this temporary system as both the smell and impracticality 

can prove particularly difficult.  

Advised actions: 

 This system should only be implemented in the critical 

aftermath as sanitation providers seek an alternative 

system. This should be used very temporarily due to the 

large amount of risk involved. 

4.2.2 Packet Latrines 

Packet Latrines are an innovative adaptation to the make-shift 

toilet. Rather that excreting waste into rubbish bags, the user 

will utilise a single-use, biodegradable bag. After use, this point-

of-use bag can either be disposed of or simply buried. Such 

systems for emergency sanitation are facilitated predominantly 

by the user as a preparation mechanism.  
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Benefits of packet latrines: 

 This system is relatively simple to acquire and implement. 

Citizens can incorporate these disposable bags into their 

emergency preparedness kits, and use them whenever 

necessary.  

 They are lightweight and portable, require little – if any – 

additional resources and are relatively straightforward to 

use. 

 One time use meaning they present little to no risk of 

disease. Handling of one’s own waste means the person 

does not increase their exposure to potential pathogens. 

 Suitable where space is limited 

 Does not require water  

Barriers to packet latrines: 

 An activated supply chain or large stockpile is required for 

this to be successful. These bags can have a high costs, 

and therefore this method may not be justifiable over a 

longer term.  

 There is the risk that people may discard of them on open 

land. This poses a health risks to those who may come in 

contact with the waste, and therefore this system relies 

on the ethical and moral standards of the user.  
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 Alternatively, these bags can be disposed of appropriately, 

however this disposal and collection system must be 

authorised and developed by the relative entities. 

Dumping such waste in general bins is illegal, and 

therefore legal issues may hinder the use of such a 

system.  

 Biodegradable bags break down, releasing the waste into 

the environment. Risks are involved when this waste 

enters water sources. 

 This strategy is not user friendly for the elderly, disabled 

or small children.  

 When handling the bags, care also must be made to not 

drop or spill the contents, as this can result in the 

contamination of surfaces and spread of disease. 

Advised actions: 

 This should not be implemented as a long term solution 

and should be instead regarded in the same light as a 

make shift toilet: for use in the critical response period 

only. 

4.2.3 Latrines 

Latrines are an effective and efficient method of temporary 

emergency sanitation and are proposed as a good temporary 

strategy in the initial aftermath of a disaster. Latrines can be 

used for the emergency period following an event as they both 



42 
 

fulfil the purpose of the sanitation system and provide the 

council with more time to develop a two pronged management 

system for implementing longer term strategies. 

A standard simple pit latrine is the cheapest and fastest to 

implement form of emergency sanitation. A square, rectangular 

or circular pit is dug in the 

ground, and is coved by a 

slab through which the 

human defecates. It is vital 

that such a pit is located 

some distance from a 

dwelling and that it is not 

uphill from any source of 

groundwater. The bottom of 

the pit as well as the walls 

should be lined completely 

to avoid the leakage of waste into the soil and surrounding 

environment.  

Benefits of latrines: 

 Can be used in the immediate response to sanitation 

infrastructure breakages. They are simple to implement as 

they merely require a hole to be dig and lined 

 The overall time and cost is not as high as other alternate 

temporary systems.  

FIGURE 3: SIMPLE PIT LATRINE (RANGANATHAN, 2010) 
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 Do not require water to operate.  

 Latrines can be built as a very rapid response to 

emergency sanitation needs. Latrines can be developed to 

incorporate above ground features making it similar to 

long-drops.  

Barriers of latrines: 

 Latrines can be a breeding ground for flies and 

consequently, disease. Flies breed on faecal matter, and 

can then subsequently become a vector for the 

transmission of contamination onto food.  

 The smell of a latrine is difficult to contain, leading to a 

more undesirable solution particularly when people are 

unaccustomed to such systems. 

 Their location outside can prove difficult for young 

children or people who do not like to be out in the dark.  

 The system requires someone who is capable of digging 

such a hole, making it an ineffective solution for people of 

age or those impaired by some form of mental or physical 

disability.  

Advised actions: 

 Latrines are an effective temporary solution in the 

immediate response to a disaster. They provide people 

with some form of sanitation system, however this 
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solution is not advised long term where avoidable as it 

carries a risk of disease, groundwater contamination, and 

does little to restore a sense of normality to citizens.  

Latrines were implemented, for example, in the hours and days 

following the February 22nd Earthquake in Christchurch New 

Zealand. These latrines provided a form of sanitation until more 

permanent strategy could be developed. This gave utility 

providers and Civil Defence responders time to analyse the 

damage and acquire necessary resources to implement a longer 

term solution. 

4.2.4 Defecation Fields 

Defecation fields are used predominantly in countries where 

access to alternative resources is limited. These countries are 

generally the developing nations, and this is highly unlikely that 

this sanitation system 

would be seen in the 

Western world.  

The system is essentially 

the construction of mass 

latrines in a field. The 

field is constructed with a 

downhill slope from the 

entrance, and has three 

metre walkways. The citizen enters the pit and migrates to the 

FIGURE 4: TYPICAL LAYOUT OF A DEFECATION FIELD 

(LOUGHBOROUGH UNIVERSITY) 

http://wedc.lboro.ac.uk/images/who/tne14_14-4.jpg
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last row available to defecate. After the trench has been used, 

it can be covered in with dirt, and the row becomes 

unavailable.  

The latrines are dug in succession in the same manner as single 

latrines. In order for this system to work however, there must 

be a suitable field for this to occur in. The requirements of this 

are to slope away from the entrance so sewage does not flow 

back towards people; to be located far enough away from any 

base camp, and also to not be in close association with any 

form of water source as this would lead to further 

contamination. 

Benefits of a defecation field: 

 This system caters for a mass population displacement 

 Simple to execute  

 Requires no water.  

Barriers of a defecation field: 

 High exposure to an array of contaminants and unpleasant 

smells.  

 Diseases that are transmitted through exposure to faecal 

matter are highly prevalent 

 Risks associated with the increased exposure of vectors to 

transmissible disease (flies and other vectors).  
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 Many people residing and excreting in a confined area will 

only exponentially escalate the spread of disease, and 

those infected will struggle to use the defecation field 

system.  

 Issues with mass sanitation systems arise in terms of 

safety.  

 Using the field at night can pose significant risks to women 

and children in particular, and is a risk that every attempt 

should be made to control.  

 The impacts of a defecation field on the surrounding 

environment are phenomenal. The waste is not prevented 

from entering the soil, and can therefore travel through 

the soil and potentially contaminate water sources lying 

deeper underground. Toxins that leech into the ground as 

a result of this system can result in a bioaccumulation as 

many people contribute to the level of pollutants, and are 

then consequentially re-exposed to these.  

Advised actions: 

 This system should only be used when no alternative 

exists. In instances of large population displacements this 

may be the only option; however an appropriate field site 

must be accessible for this system. This system is advised 

against due to the large number of barriers, however can 

be utilised in a worst case scenario. 
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4.2.5 Portable toilets  

The emergency response seen in the Haiti earthquake of 2010 

highlighted the importance of portable toilets in a disaster 

context as a form of ready-to-use emergency sanitation  

Portable toilets are more appropriate as a response where the 

simple latrine systems are not favoured. Such situations occur 

when it is difficult to dig due to the topography or 

industrialisation of the land. For example, when the soil type is 

too rocky latrines cannot be dug. If the water table is too high, 

latrines cannot be implemented due to both water 

contamination issues and the 

risk of flooding. In urban 

settings it is also not 

appropriate to dig into the 

land due to the extensive 

networks of piping, sewers 

and telecommunication 

systems.  

Therefore an above ground 

solution is required. The 

portable toilet satisfies this 

requirement. This particular 

emergency sanitation 

resource is comprised of a 

FIGURE 5: A PORTABLE TOILET (EDMONTON) 

http://www.kazooga.com/Uploads/Business_Photos/102473_P-Cann.jpg
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toilet seat over a 200Litre tank situated within a plastic frame. 

This is equipped with a door, lock, and ventilation. The portable 

toilet system does not require the use of chemicals or water, 

and can service up to fifty people a day provided it is cleaned 

on a daily basis.  

The toilet is cleaned through one of two systems, either 

through a vacuum tanker or a self-priming diagraph pump. The 

vacuum tanker will suck the waste and small objects such as 

rocks that may have become dislodged. This system requires a 

specialised tanker. 

The self-priming diagraph pump can be constructed through 

utilising a platform truck, a diagraph pump and two tanks. This 

system works through injecting fresh water into the tank in 

order to dissolve the waste, and then pump it out of the toilet. 

While this is beneficial in that it can be home-made it also relies 

on fresh water which is not always available in a post-disaster 

context. 

An important factor of any emergency sanitation is the 

consideration required for storage and disposal of the waste. 

This strategy of waste collection should not be implemented if 

a suitable dumping site has not been considered. Generally a 

sewer discharge station will be connected to a treatment 

facility, however if this is not operational alternatives must be 

found. 
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Environmental risks are high if this is not considered. The 

absolutue minimal conditions that the site must have are 

remoteness from houses and water sources, to be an isolated 

field, and to be equipped with a large pit in which to dislodge 

waste into. If such a solution is not available then the portable 

toilet option should not be considered; without an appropriate 

dumping site the environmental, human and animal health risks 

are too high.  

Benefits of portable toilets: 

 Provide a greater level of privacy 

 Provide a greater sense of normality 

 Faecal matter is contained and isolated in the tank, 

reducing the probability of flies and associated smells. 

 If the portable toilets are able to be sourced and rented 

locally, they prove to be cost effective. However if they 

need to be shipped from overseas this provides a 

significant challenge. 

 Portable toilets are able to be established on a greater 

magnitude of terrain than latrines as they do not rely on a 

particular type of soil content 

 Do not run the risk of contaminating water sources.  

 They can be placed on roadsides and can service up to fifty 

people per day. 
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 Available in bigger sizes to facilitate people with a physical 

disability. Portable toilets can be designed to fit a 

wheelchair inside it, addressing the issue of emergency 

sanitation for these more vulnerable user groups. 

Barriers to portable toilets: 

 High density of people using the facility, meaning the 

exposure and transmission of disease can be significant.  

 Pathogens that may infect one person will then be 

transferred to the portable toilet.  

 Portable toilets require coordination with service 

providers, cleaner and, waste removal companies. The 

toilet is only as efficient and useful as the level of sterility 

that is applied to it. If toilets are not serviced, they become 

inoperable however facilitating this can produce 

substantial costs for the provider.  

 Portable toilets cannot be used if an appropriate disposal 

site for sewage cannot be established. Leaving raw sewage 

in close proximity to humans, water sources or unsuitable 

land can lead to further issues of disease and 

contamination. This may not be practical for some disaster 

zones as an isolated field at the bare minimum may not be 

accessible.  

 Security risks when using the system at night 
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  Elderly citizens and those faced with disabilities may also 

struggle with the security of the system 

Advised actions: 

 Portable toilets are a better emergency sanitation strategy 

than many systems however there are still significant 

associated issues. The portable toilet system is replicable 

and implementable for short periods if the provider can 

utilise these as part of a system. A package of service and 

waste disposal must be considered, and additional aid 

such as “hot lines” for users should be established. Ideally, 

portable toilets are to be used in conjunction with another 

form of emergency sanitation in order to service additional 

use. However this is not always possible and therefore, if a 

region is able to fund and access the portable toilets and 

their use, the system will provide users with a better 

system than previously discussed options. 

4.2.6 Chemical Toilets  

Chemical toilets are generally implemented by the service 

provider following a disaster, rather than sourcing and 

acquisition being the responsibility of the home-owner. 

Because of this, a higher intensity of planning can be focused 

on these particular systems.  
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It is important prior to an event to establish the capacity of the 

region or nation in regards 

to chemical toilets. Once 

the event has occurred, the 

level of damage to the pipe 

networks can then give an 

indication as to the best 

strategy for acquisition – 

the domestic market may 

not sustain the degree of 

users needing a new system. The sound and current knowledge 

of the existing reticulation is extremely beneficial in assessing 

the damage and establishing the extent to which the damage 

will affect the public.  

Pre-established relationships with providers and a logistical 

plan are important to an efficient, responsive implementation 

of the service. 

Post disaster, it is important the delivery of chemical toilets is 

strategized according to a triage system. 

By creating a hierarchical triage system, critical customers can 

be easily identified. This allows responders to see where 

resources should be focused to initially, and can also help them 

to determine the scale of damage. Implementing specific 

“damage maps” pinpointing areas of damage and areas where 

FIGURE 6: A CHEMICAL TOILET (GOBBO, 2009) 

http://i00.i.aliimg.com/photo/v0/212537448/Prefabricated_Chemical_Toilets.jpg
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chemical toilets have been distributed can also be very 

beneficial.  

Chemical toilets will preferably be installed in every house 

necessary. The toilets are installed inside, and use chemicals to 

sanitise the waste. They are aesthetically similar to a regular 

toilet. Once the storage facility is full, the contents are emptied 

into a communal waste facility preferably located on the 

citizens’ street. Service providers will then have teams collect 

and dispose of the waste. The chemical toilet is also regularly 

cleaned by an employee of the service provider, so to maintain 

an acceptable level of hygiene and increase the life of the 

chemical toilet.  

Benefits of a chemical toilet: 

 Provide citizens with a secure and easily implemented 

method of emergency sanitation.  

 Given that logistical and sourcing issues are addressed in 

the preparation phase of disaster response, a chemical 

toilet execution strategy can be efficiently mobilized in the 

immediate aftermath of a hazardous natural event.  

 Response time can be quick, particularly if the chemical 

toilets are sourced locally.  

  From the point of view of the citizen using the chemical 

toilet this system is preferred as an emergency response 
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system as it is the most similar to using a standard flushing 

toilet.  

 Located inside the house. The chemical toilet can be used 

in the privacy of the users’ home, and is significantly safer 

to use at night than street-located portable toilets.  

 System offers a reduced level of disease transmission in 

comparison with the closest alternate; the portable toilet. 

 Above ground resource; installation and use does not rely 

on the environment it is to be placed in reducing issues 

regarding high water table contamination and digging 

issues for latrines. 

Barriers of the chemical toilet: 

 Users must take their full collection unit to the roadside 

dumping facility and empty it. Difficult where user is not 

able to carry the tank out. Elderly citizens and those with 

physical or mental handicaps are likely to struggle with 

carrying and lifting the collection tanks. 

 Require consideration of logistics and coordination right 

through their service to customers. The waste collection 

site must be set up within proximity to the servicing 

households, and an appropriate disposal site must be 

recognised. 

 If a disposal site that meets health and environmental 

considerations cannot be found this option is not feasible. 
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 Workers who can facilitate this removal of waste are 

required. Collection units and staff must be on hand to 

ensure roadside waste disposal it removed of efficiently.  

 Can be expensive to implement. It cost Christchurch 

around 9.5 million dollars to acquire 38,000 chemical 

toilets following the damage to their sanitation service in 

the 2010 Earthquake.  

Advised actions: 

 In the Western world this system is often preferred as it 

offers the most similar system to pre-event conditions. If 

this is the strategy that is selected as a utility provider it is 

important that access to resources and logistical issues be 

recognised prior to an emergency, in order to obtain 

timely access to the chemical toilets in a post event 

environment.  

4.2.7 Emergency Compost Toilets 

Compost toilets are a system that requires the separation of 

solids and liquids, and can be utilised in situations where there 

is limited water supply available.  

The compost toilet has a rather generic design, however New 

Zealand based company GreenEarth have partnered with the 

Wellington Sustainability Trust to create a composting toilet 

that can be implemented in disaster-type situations.  
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The system is set up 

using two toilet seats 

over a chamber. 

Under this, two 

collecting buckets sit. 

Waste is excreted into 

these buckets, 

attempting to mix as 

little of the solid and 

liquid as possible. 

Organic matter is then applied to the solid bucket to compact 

the waste and aid in the composting process. Liquid waste can 

be thrown onto the garden, while solid waste is to be stored in 

an air-tight container or bin for a minimum of two years. After 

this period, the waste can be used for composting. 

The use of such a system in an emergency is beneficial. 

Standard bins are able to hold around 12 months’ worth of 

solid waste, meaning that it can be used as a response 

mechanism by residents until a more permanent infrastructure 

can be established. 

The process also does not rely on the use of water, which is 

supportive to temporary emergency conditions. The toilets can 

be constructed by residents, and are also able to be used 

inside, unlike other temporary alternatives.  

FIGURE 7: COMPOST TOILET (MASRI, 2010) 
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The materials used in the creation of these toilets were able to 

be brought into Christchurch following the earthquake events 

faster than chemical toilets could be shipped in. The toilets can 

also be established as ready to use kits, making response time 

more efficient in the event of an emergency. 

Benefits of a compost toilet: 

 Buckets to be emptied are lighter and therefore easier to 

manage for physically and mentally handicapped and 

elderly citizens 

 Used inside the house making it safer 

 Does not rely on the use of water 

 Relies on materials that are easily obtainable such as 

organic leaf matter 

Barriers to the compost toilet: 

 Education; many people are unaware of this alternative as 

it is often illegal in public settings.  

 The risks of disease when dealing with waste is higher than 

typical systems as these toilets involve dealing with the 

solid and liquid waste directly.  

 Consideration required of factors that are uncontrollable, 

such as needing to shift premise prior to the two year 

compost period is complete. Premature disposal of the 
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waste will prove difficult and can present a unique set of 

challenges. 

Advised Actions: 

 While these systems may not be highly utilised in the 

initial aftermath of a hazardous event, they may prove to 

be a more long term solution as people seek alternatives 

to systems such as chemical or portable toilets. In reality 

however, they are less likely to be favoured from more 

developed systems and are favoured more in developing 

nations.  

 

4.3 Additional sanitation 
requirements for Infants 

Considering the effects of an emergency on a baby’s sanitation 

is also important. Service providers should encourage parents 

with young children to think about this when preparing an 

emergency kit. If water is unable to be used the infants’ diapers 

will not be able to be laundered, and temporary measures will 

need to be initiated. An ample supply of disposable diapers 

should be kept on hand for such emergency situations.  

If an event has occurred and preparation is too late, authorities 

can notify parents that any moisture resistant material can be 
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cut and folded to form a diaper. To use, an absorbent material 

should be incorporated to line the artificial diaper.  

Caring for the infants’ health is incredibly important. Children 

are also likely to pick up germs through touching multiple 

surfaces. To aid this, such surfaces should be disinfected on a 

regular basis and the infants’ hands should be washed 

regularly. This will help prevent the spread of dangerous 

diseases such as cholera, typhoid and dysentery. 
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5 Recommendations 

for preparation and 

response 
Supplementary to the advised actions throughout each section 

in this disaster mitigation guideline, there are five imperative 

recommendations to be made to Sanitation providers. Each of 

these is of significant importance in the planning phase, and 

will facilitate conducive and agile responses. These 

recommendations should be taken on board by providers and 

prioritised to prepare for a disaster. They can then be used by 

the responding entity and incoming crews in order to respond 

effectively to a natural hazard. These particular 

recommendations are the implementation of: 

 A Decision-making matrix 

 A customer hierarchy 

 Relationships 

 Emergency Training 

 Network Operations Manual 
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5.1 Decision- making matrix 

Understanding the dynamics of a region will help in the 

facilitation of a response. Factors such as the composition of 

the soil or geography of the land can help in establishing which 

systems are more appropriate, and a solid understanding of the 

information prior to an event will help in the agile response of 

emergency sanitation. Knowledge of such key factors can help 

shape an effective, appropriate and timely response to a 

magnitude of disasters, regardless of the classification or 

location of the affected area. A recommendation to sanitation 

providers is to construct a decision-making matrix that sets out 

the distinguishing features of a region. For example, areas with 

high water table and extensive networks of underground pipes 

will not be appropriate for establishing latrines. Areas that have 

a high degree of importance on safety, cultural or ethical 

considerations should include this in the matrix.  

 

Each determining factor can then be ranked by degree of 

importance, and emergency sanitation solutions can be 

matched accordingly. This allows for a region to clearly identify 

the most suitable response for their area. Decision making 

matrices can help Sanitation providers consider factors that 

may define an emergency response yet may not be prevalent in 

general operations. Factors such as the traditions or customs of 
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a particular region may be more prominent if the populous 

were to undergo a mass displacement. These factors can be 

considered in the preparation phase, alleviating the pressure 

and reducing the chance of rushed, informed decisions in a 

post-disaster context.  

5.2 Customer hierarchy 

A beneficial practice is to establish a hierarchy of customers 

who may be of significant priority following a disaster. Users 

who require special provisions such as those in wheelchairs or 

elderly patients, can then be considered when an effective 

response is decided. It is recommended that the decision 

making process put a high degree of importance on these 

factors, as the demographic of the population and special 

considerations could change the nature of response. In some 

instances this may mean providing additional emergency 

sanitation systems, whereas in others this may mean changing 

the entire response strategy. Identifying this consumer 

breakdown and mix prior to an event will aid the timely and 

agile response of a sanitation provider. Considering these 

factors of importance can also improve the morale of citizens 

post-event, particularly when they perceive and understand 

that their needs have been considered.  
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5.3 Relationships 

Relationships are extremely important. Pre-established 

relationships with emergency resource supplies can help to 

implement a swift and strategized response. In the instance of a 

hazardous natural event, prior relationships will allow for 

greater ease of access. This means the sanitation provider is not 

left without a means of acquiring the systems needed to 

respond to the public’s needs. Established logistic and resource 

deployment strategies will also help to facilitate the 

deployment of emergency systems as quickly as possible. 

 
To supplement an efficient response a strong knowledge of the 

infrastructure systems of the region is required, and preferably 

a skilled and experienced workforce will be available. However 

in some instances the magnitude of the event is too extensive, 

and crews must be brought in from further afield. Accessing 

such workers can prove difficult where relationships do not 

previously exist, and determining a workers skill level can be 

difficult. It is recommended that a National Drain layers 

Association registrar is implemented. This registrar would 

identify workers who have gained the necessary qualifications, 

are experienced and available for work. This would allow 

responding utilities with access to records detailing a person’s 

ability to work, and can help to ensure adequate standards are 

followed. 
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5.4 Emergency training  

When a work crew is brought into a region from further afield it 

is uncommon that they will have an extensive knowledge of the 

area. It is vital to understand how the system in the region 

works, and the placement of assets in relation to maps. Cultural 

or organisational barriers may mean that a system is novel to 

the responder, and therefore it is important to have a point of 

reference for all incoming personnel. This insures that any 

discrepancy over the assets can be mitigated, and can help in 

identifying the locations of infrastructure breakages. To help 

make this process straightforward the implementation of a 

network operations manual is recommended. 

5.5 Networks operations manual: 

Understanding the local networks is imperative to response. 

Upon work commencement the incoming crew should be 

provided with a summary of the key network operations. Being 

able to quickly interpret the components of a foreign system in 

a disaster zone will help coordinate an effective response, and 

provide incoming crews with a concise summary of beneficial 

information. A reference of key terms should also be 

incorporated in the manual, to help mitigate differences in 

terms between the incoming response team and that of the 

service provider in the affected area. Points of contact and 
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authority should be clear to the responding crew, and this 

information’s can be provided as a supplementary document to 

the responding team. Communication and transparency of the 

system and operations is important in a coordinated response.  

6 Conclusions 
Hazardous natural events are inevitable consequences of the 

environment we live in. Resilience of vulnerable systems can be 

enhanced in attempts to mitigate the levels of damage 

sustained through the implementation of preparation and 

investigation tools. The analysis of emergency sanitation 

provisions can be broken into two key areas; preparation and 

response. Preparation of a utility will ultimately dictate the 

response, and the relationship between the two is highly 

dependent. 

 

In an ideal situation, every vulnerable aspect of a system would 

be strengthened. However, this is not always feasible or 

predictable. For many organisations, mitigation of weaknesses 

and resilience enhancement measures are carried out when the 

cost of these measures is justifiable in terms of the probability 

of the event, but cost should not be a barrier to disaster 

preparation. Instead plans should be broad guidelines providing 
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simple and immediate direction for a number of conditions 

(Beukman, 2010), they do not need to be exhaustive for every 

possible scenario. 

 

Having a sound knowledge of the existing infrastructure, 

geographic components and topographical composition are 

important factors in establishing an effective response. The 

most effective response to emergency sanitation is not a “one-

size fits all” type scenario. Instead, it is the accumulation of 

determining factors that will help a critical service provider 

respond. Understanding these components prior to a disaster 

can help reduce the pressure put on critical responders in the 

aftermath of a disaster. 

 

It is important to understand the regional and national 

capacity. If the estimated post-disaster resources cannot be 

ascertained through regional or national measures then the 

Lifeline entity must consider international relations in 

contingency plans. 

 

The aim of the Disaster Mitigation Guideline was to implement 

practical disaster related learnings for emergency sanitation 

providers. While what was experienced in Christchurch is of 

topical significance, the value in this body of work comes from 

the analysis of international material. This is because the 
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comparisons that can be drawn between contrasting nations 

are significant; reinforcing that there is no “best fit” solution for 

every Sanitation provider. The primary goal of a disaster 

response is to preserve life. The strategies towards achieving 

this however, are diverse and distinctive throughout the world. 
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