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Abstract
The Wellington region in Aotearoa 
New Zealand experiences regular 
earthquakes and is vulnerable to 
potentially lengthy outages of 
wastewater and road networks. 
Recognising this, a collaborative project 
was conducted between scientists 
and Wellington’s water network 
management company, emergency 
management body and regional public 
health authority to create a coherent 
emergency sanitation plan for a major 
wastewater system failure. This work 
built on a foundation of research and 
a pilot study previously carried out in 
the region on emergency sanitation. 
Workshops with project participants 
created a plan to provide communities 
and responders with clearly defined 
roles and responsibilities. The result is a 
plan that acknowledges constraints of 
provision but enables stakeholders and 
communities to take preparatory steps 
for, and respond to, sanitation outage 
events. The plan includes an important 
infographic about emergency sanitation 
options as well as what utility and 
healthcare organisations will do in the 
event of the plan’s activation. 

Introduction and context 
The Wellington region in New Zealand is crossed 
by many active faults, making it highly vulnerable 
to earthquakes (Wellington Region Emergency 
Management Office 2019). In the case of a 

rupture of the Wellington Fault, there would be 
considerable damage to the wastewater system in 
the region. Outages to the wastewater collection 
system could last 3 months and may exceed 2 years 
(Wellington Lifelines Group 2019) in the Wellington 
metropolitan area. This would cover the cities of 
Porirua, Upper Hutt, Lower Hutt and Wellington 
(see Figure 1), which, in 2022, have a combined 
population of approximately 440,000. 

The Wellington region has a variety of topographies 
including flat valley floors and hilly suburbs. The 
steeper topography, in close proximity to some major 
transport routes, means that road access around 
the region could be affected for days to months 
(Wellington Lifelines Group 2019). This would reduce 
the ability of emergency services organisations to 
respond to the earthquake and would also disrupt 
services such as refuse collection. While the valley 
floors are largely away from steeper ground that is 
exposed to landslides, they are highly vulnerable 
to liquefaction (Dellow, Perrin & Ries 2018). These 
factors influence the alternatives for emergency 
toilets as well as the ability to create a system in 
which waste (such as from chemical toilets and 
portable toilets) is collected from dwellings. 
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Figure 1: The Wellington region, New Zealand.
Source: Wellington Region Emergency Management Office 
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The region is host to a variety of living arrangements from 
timber-framed, stand-alone houses on private land, to multi-
storey apartment blocks, particularly in central Wellington City. 
Further, as for any population, there is a range of ages, capabilities, 
capacities and ethnicities in the community. This results in 
differing abilities to cope with and respond to an emergency event, 
including approaches to sanitation. It also affects people’s access 
to resources, both prior to and during, an emergency event. 

Stakeholder and organisational 
responsibilities 
Local councils of the region carry out the local government 
functions for the cities. Council-controlled organisations include 
Wellington Water (for the operation and maintenance of the 
water, wastewater and stormwater networks for council areas) 
and the Wellington Region Emergency Management Office 
(WREMO), which coordinates the Civil Defence and Emergency 
Management (CDEM) services on behalf of the 9 councils in the 
region. The councils are responsible for waste management in 
their areas, although solid waste operations are largely carried 
out by contractors. Regional Public Health is the public health 
unit for the greater Wellington region. The work of Regional 
Public Health includes public health information, working with 
CDEM and investigating disease outbreaks. Massey University has 
a campus in Wellington City with staff and students who study 
post-earthquake environmental health challenges and solutions. 

Creating an emergency sanitation plan 

Research and investigations
Recognising the potential for lengthy outages of wastewater 
and following experiences in the 2011 Christchurch earthquake 
response, Massey University and WREMO collaborated on a pilot 
of a ‘composting toilet’ to capture excreta. This approach uses 
the concept of separating the urine and faeces at the source 
using 2 buckets (now referred to as the ‘two-bucket’ system). 
This approach means that odours are minimised from the waste, 
the faeces decompose relatively quickly and the bacterial count 
drops rapidly within 2 months (Brenin et al. 2021a).

Stakeholder collaboration and engagement 
Massey University led a collaboration with Wellington Water, 
Regional Public Health, WREMO and the councils to understand 
the process of capture, containment, emptying and transport, 
treatment and disposal or re-use of excreta, if using the two-
bucket system. This led to the councils, WREMO, Wellington 
Water and Regional Public Health to conduct a project including 
a wider range of stakeholders to plan for emergency sanitation. 
Stakeholders were from the local Māori iwi (tribe) (Ngāti Toa) and 
managers and contractors of solid waste. 

Goal of the plan and levels of service 
The councils, Wellington Water and WREMO created a high-level 
goal and target levels of service for an emergency sanitation 
response: 

Goal: Minimising gastro outbreaks in the community following an 
emergency event. 

Target levels of service:

	· First 7 days - self-sufficiency by the community for sanitation 
needs. Until the wastewater networks are repaired - 
residents to dispose of wee and poo on their property. 

	· From day 8 - if the roads are available and all other systems 
operational (e.g. fuel supply), options 3 and 4 (as shown in 
Figure 3) will also be viable.

The target levels of service were created to support the outcomes 
of the plan and to highlight that emergency solutions are not solely 
for a single organisation to perform. Members of the community 
will need to be self-sufficient for the first 7 days following an event 
and adapt their sanitation practices in the weeks and months 
following until wastewater networks are repaired. 

Workshops 
Three workshops were conducted for this project. Details of the 
first workshop held in November 2019 are outlined by Breninand 
colleagues (2021b) and covered understanding the process 
of production, capture, collection and transport, treatment 
or disposal or re-use of wee and poo using a sanitation chain 
framework (Wirmer 2014). Figure 2 illustrates the sanitation 
chain. At this workshop there was also discussion about 
appropriate terminology and an agreement to avoid euphemisms 
in public messaging (and for the project). For this project, we 
decided to use the terms ‘wee’ and ‘poo’. 

The second workshop was in December 2020 and options for 
emergency sanitation were examined. At this workshop, the 
options identified at the first workshop were prioritised and 
a matrix was created (see Table 1). This matrix established 
the preferred emergency sanitation options that were taken 
forward and, importantly, excluded some options from further 
consideration. For example, chemical toilets and community 
portable toilets were excluded due to the difficulty of collecting 
and treating the waste after a major earthquake. The elements of 
the matrix, and each option overall, were graded:

	· green – for options considered acceptable by most 
stakeholders and technically feasible

	· amber - considered acceptable by some stakeholders and/or 
technical difficulties

	· red - for options that were technically unfeasible or were 
considered not acceptable to some stakeholder.

 

Figure 2: The sanitation chain.
Source: Wirmer (2014)
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Table 1: Emergency sanitation options. The emergency sanitation workshops assessed emergency sanitation options as follows:

Option Production and 
capture

Capture/ 
containment

Collection and 
transport Treatment Disposal or re-use Overall viability

Long-drop 
toilet

For those where land 
is suitable and can 
dig suitable holes 
(i.e. not on slopes, in 
liquefaction areas, 
near drinking water 
sources or where 
there is high ground 
water. 

Acceptable, but 
messaging on 
the covering of 
waste required, to 
minimise odour and 
to control vectors 
(flies).

None None None, but 
messaging/guidance 
on how to close-out 
holes would be 
required (i.e. fill the 
hole).

Culturally, this is 
the only acceptable 
option to Mana 
Whenua [Māori]. 

This option is viable, 
where land is 
available and where 
the land conditions 
allow.

Two-bucket 
toilet

Messaging and 
socialisation of this 
concept is required. 
Otherwise, viable. 

Organic additives 
(sawdust, mulch 
etc.) will lessen 
odour and improve 
the break-down of 
the solids.

Disposal to green-
area land (liquids) 
and disposal to 
wheelie-bins/waste 
bags OR a long-drop 
(solids).

Assume wheelie-
bins are collected in 
the normal waste-
disposal cycle, 
subject to road 
access.

Landfill or on-site. Landfill or on-site. Viable, where 
households have 
buckets and organic 
material. Collection 
by refuse collectors 
only viable when road 
access is open.

Bag in a 
toilet

Requires suitable 
bags. (Suitable for 
mobility impaired and 
apartments. ONLY 
short-term.)

Suitable, if ONLY 
poo is in the bag 
(see emptying and 
transport). 

Transport of poo 
bags largely viable. 
Wee bags not 
viable.

Landfill or on-site. Disposal of poo (in 
bags) at landfills 
largely acceptable.

Viable only where 
wee and poo are 
separated (i.e. only 
the bagged poo 
can be collected in 
suitable bags). 

Bag in a 
toilet for 
people with 
disability/
aged care

All dynamics are the 
same, as for ‘bag in 
a toilet’. However, 
this is considered the 
only one considered 
acceptable by the 
disability sector. 

Helper and transfer 
required in some 
cases.

At a workshop held on 30th April 2021, it was agreed with the 
solid waste contractor in attendance that bagged wee, and poo 
(in one bag) is acceptable in general refuse IF the wee is soaked 
up with suitable materials such as fine sawdust or gelling agent 
(Super-Absorbent Material).

Due to access issues 
this is the ONLY viable 
option for some 
people.

Chemical 
toilet

Requires procurement 
and delivery, at scale. 
Ergonomics are not 
ideal for some users. 
One per household 
is desirable, as each 
house would then take 
care of/maintain one 
toilet.

There would be 
difficulties for some 
in carrying used 
(heavy) toilets out 
to tanks on road. 
There is a potential 
for sloppage/
spillage. Assistance 
may be required for 
some community 
members.

Challenges of road 
access for emptying. 
A fleet of trucks 
would be required 
for this operation, 
at scale. It could suit 
an outage involving 
a few suburbs  
(i.e. not a region-
wide outage).

Concentrated 
effluent would 
have to be stored 
for drip-feeding 
into treatment 
plants. (This would 
not be an issue 
where treatment 
ponds are used for 
treatment  
(i.e. Wairarapa). 
depends on 
chemical used.) 

This option is 
only viable if: the 
procurement of 
the units is viable, 
transport access 
between home and 
treatment plant 
is possible, the 
treatment plant is 
functioning at high 
capacity and the 
chemicals used are 
acceptable. 

Community 
port-a-loo 
(as a 
long-term 
solution)

Unit is outside of 
house (poor safety). 
Multiple houses 
would use one unit, 
which often leads to 
units being poorly 
maintained. There 
is potential for 
vandalism. Windy 
Wellington – ohh!

Challenges of road 
access for emptying. 
Fleet of trucks 
required.

Concentrated 
effluent would have 
to be stored for 
drip-feeding into 
treatment plant. 
(Green, where 
there are ponds).

 This option is viable 
for small-scale 
(suburb or part of 
a suburb) short-
term outages, so 
is therefore not 
considered further in 
this planning (which 
is focused on longer-
term outages). 
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The third workshop was held in April 2021 and identified the 
emergency sanitation options that would be taken forward 
for public information. Early drafts of this information were 
discussed and the final version became the ‘Don’t Flush’ 
infographic (Figure 3). The workshop focused on 2 objectives:
	· The end-to-end process from capture to disposal was discussed 

with managers and solid waste contractors. Options that 
required the collection and disposal of waste could only be 
activated if options were operationally feasible. For example, 
whether it would be acceptable to place bagged human waste 
into refuse bins and, if so, how this should be done. 

	· The practical and cultural implications for end-users. For 
example, the option of digging a long-drop toilet (up to 1m 
deep) in the land at a house appeared, at first consideration, 
to be a relatively simple task. However, it requires suitable 
land, digging implements and a suitable seating or crouching 
arrangement. 

This workshop highlighted the need to consider these aspects 
and the actions to be taken forward in following work. Māori 
representatives guided the cultural aspects of the plan. 

The workshop also highlighted that some people would likely 
be unable to use a two-bucket solution (e.g. people with weight 
or mobility issues). Input from disability sector representatives 
was that people with limited mobility would need to use their 

regular toilet facilities that include handrails. Their preferred 
option would be to use a conventional pedestal toilet, placing 
a bag within the toilet bowl along with drying material such as 
sawdust or the super-absorbent material used in nappies. This 
option would be discouraged for the general population because 
of anticipated difficulties with sourcing of the bags and drying 
material, disposal of the resulting waste and potential for spillage 
and mess. 

‘Don’t Flush’
The options for emergency sanitation, as agreed at the third 
workshop, were translated into an infographic (Figure 3) showing 
the emergency sanitation options. The infographic is a key output 
of this project as it informs the waste-disposal operators and 
people in communities about what an emergency sanitation 
activation entails. It was created to direct people to use options 
1 and 2 (disposal on-site) wherever possible and minimise use of 
options 3 and 4, which require disposal off-site. 

Next steps

Public education
The third workshop identified that further public information and 
education must include:
	· why the options were taken and why some options were not 

taken
	· the items that can be purchased pre-event to enable good 

sanitation practices in an emergency
	· suggestions on how to build a functional long-drop toilet. 

This work will be led by WREMO and will provide reasons why 
some options were not taken to help address expectations by 
members of the public that portable toilets and chemical toilets 
(as provided in Christchurch following the 2011 earthquake) will 
be provided in Wellington. 

Procurement and marketing - a public-private 
partnership 
In 2012, WREMO established a public-private partnership to 
enable people to purchase 200-litre emergency water tanks at an 
affordable price for $100 (a saving of $165). This has generated 
sales of more than 24,000 water tanks so far (2021) and resulted 
in nearly 5 million litres of water stored at homes around the 
region at minimal cost to the ratepayer or taxpayer.

WREMO and Wellington Water worked on a similar approach 
to improve people’s capacity to manage sanitation after an 
earthquake by promoting the two-bucket approach for toilets. 
With administrative support from the Greater Wellington Regional 
Council, a supplier of a two-bucket kit will be supplied as a 
package comprising a pair of 20-litre buckets with lids, a small seat 
and ‘starter’ items including 2 toilet rolls and disinfectant wipes. 
WREMO will make this the focus of an annual campaign from 2023 
to help people understand how to manage waste through a range 
of options from digging a long-drop toilet, to using 2 buckets to 
modifying their toilet if they have physical challenges.

 

    

OPTION 1
Do you have an 
outdoor area 
where you can 
dig a hole up to 
1m* deep?

OPTION 2 
Do you have an 
outdoor area 
where you can dig 
a 50cm deep hole?

OPTION 3 
Do you have an 
outdoor green 
area where you 
cannot dig a hole?

If none of the 
above options 
are physically 
possible for you

The best solution for you will be to dig a long drop. 
Things you’ll need:

If you cannot dig deeper than 50cm in your garden you can 
use the the two-bucket system. It is important you keep your 
wees separate from your poos as it will help keep the smell 
down and make it safer. Your poos will go in the hole you’ve 

dug. Make sure period products go in the bin. 
Things you’ll need:

You can use the two-bucket system as above, but you’ll  
need to dispose of your poos differently. You’ll need to dispose  

of your poos every 3 days into your outdoor bin.

This option should only be used for those with mobility 
impairments. As a last resort you may place a sturdy plastic 
bag in your toilet. The bag must be big enough to cover the 

bowl to avoid spillage. Place some dry material in the bag to 
soak up your wees and poos. When you need to dispose of 

the bag, tie the top and put it in your outdoor bin. Make sure 
you clean your hands thoroughly.

Bucket one (wees): Bucket two (poos):

Where to dig:

Spade Soil or 
mulch

Soap/
disinfectant 

for hand 
washing

Toilet 
paper

Away from 
vegetable gardens 

or neighbour’s 
boundaries

Dig up to  
1m deep,  
30-40cm 

wide

Avoid waterways 
such as streams 

and rivers, as well 
as ground water

Soap/disinfectant 
for hand washing

Toilet paperSoil or mulchGlovesWater

•  Add 2-3cm of water  
to bucket before use

•  Don’t put toilet paper  
in this bucket

•  Empty daily into an area  
of your garden or other 
green space (dilute with 

water first)

•  Add layer of mulch to  
bucket before use

•  After each use, add a handful  
of mulch to cover your poos
•  Empty every 3 days into  

the hole you’ve dug 
•  Keep dry (reduce smell)

•  Menstrual cups should be 
emptied in this bucket

If these options aren’t suitable for your needs, you can reach out to your local Community Emergency Hub.  
Your neighbours might be able to help. Visit www.getprepared.nz/Hubs to find your local Community Emergency Hub. 

*www.health.govt.nz

Water

www.getprepared.nz/Hubs

For at least 30 days following an earthquake,  
you’ll need to manage your own poos and wees. 

 After a large Earthquake 
Don’t Flush!

The pipes that take your wastewater (wees and poos) away could 
be broken. Listen to the radio or visit WREMO.nz for updates.

 

Figure 3: 'Don't Flush' infographic.
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Ongoing engagement
Effective stakeholder engagement was integral to the creating 
of an emergency sanitation plan for the Wellington region. 
This engagement will have to continue to progress the public 
information and education work and to ensure that all parties are 
prepared to respond in the event of a major failure in the region’s 
water and sanitation systems. 

Conclusion
The Wellington region prepares for a major earthquake on the 
Wellington Fault because of the high-risk of prolonged damage 
to the region’s wastewater collection system. Target levels of 
service show that households will need to manage their own 
toilet waste on-site for at least a week. Beyond that time, viable 
emergency sanitation solutions have been developed that would 
be viable for households, giving special consideration to people 
within communities with extra physical or cultural needs. The 
emergency sanitation plan allows for physical features of the 
region (ground conditions, topography, likely availability [or 
not] of roads following a major earthquake) and cultural and 
social aspects (living arrangements such as house-dwellers and 
apartment dwellers) and the needs of those who may not be able 
use long-drop toilets or the 2-bucket kits.

The emergency sanitation solutions allow end-users to choose 
their preferred option, allowing for a range of behaviours, 
cultures and capacities. This work gives confidence that the 
options explored were appropriate and achievable for end-users 
and that a sound process was taken to consider the capture, 
containment and disposal options for waste. 

This progress has identified sanitation options during an emergency 
for the Wellington region. The next steps will involve informing 
the region’s communities about their options and making 
2-bucket kits easily available through a public-private partnership. 
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