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Water bladder in a refugee settlement in Sudan 
Source: UNICEFUNICEF, 2021

https://www.unicef.org/sudan/stories/reaching-tigray-refugees-east-sudan-clean-water-latrines-and-hygiene-facilities


ENV 402 – Group work: reminder

• Groups of 5 students

• One group member communicates members + 
student ID# to Christoph Lüthi
(Christoph.Luethi@eawag.ch)

• Please fill out sheet in class

• Final report to be submitted by 18th December 
2025 as PDF file by email

• 1 report (max. 13 pages, Arial 10, single lined).

• 30% of your final grade
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Wobulenzi Town
Source: Mbazila Cylux

mailto:Christoph.Luethi@eawag.ch
https://www.youtube.com/watch?v=LtBTWo-I5wo
https://www.youtube.com/watch?v=LtBTWo-I5wo


Course Overview
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Lectures: Thursdays at 10:15

Group work: ~1 hour/week

No. Date Topic Lecturer

1 11 Sept Intro to ENV 402, overview, SDGs, public health J. MacArthur

2 18 Sept Water treatment and safe storage L. Fache

3 25 Sept Water supply from source to consumer M. Boller

4 2 Oct Municipal solid waste management D. Tosi

5 9 Oct Sanitation systems and technologies Part 1 A. Narayan / P. Reymond

6 16 Oct Sanitation systems and technologies Part 2 K. Coppens

23 Oct Semester break

7 30 Oct Guest lecture: Innovations & WASH Michael Kropac – Co-Director Cewas

6 Nov Group work

8 13 Nov WaSH in humanitarian settings K. Gallandat

9 20 Nov Becoming a WASH and Solid Waste Management Researcher F. Suter / Velasquez L. / Peguero D.

10 27 Nov Environmental sanitation planning A. Narayan

11 4 Dec Innovative Sanitation Planning in practice A. Narayan

11 Dec Group work Q+A (on-line: 10:15 – 11:00) C. Lüthi

18 Dec Mock exam, career prospects C. Lüthi

Winter Break

15 Jan Final written exam C. Lüthi



Today’s Objectives

▪ Define humanitarian emergencies and the 

“humanitarian-development-peace nexus”

▪ Understand the relevance of water, sanitation 

and hygiene (WASH) in humanitarian crises

▪ Explore how WASH interventions are 

delivered in humanitarian crises and which 

standards apply

▪ Identify relevant resources and tools to design 

WASH interventions in humanitarian contexts
Survey enumerator in Uvira, DRC
Source: Gallandat, 2021
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Part 1
Background & definitions



Getting started 

(1) Which picture or location do you think 
of when you hear “humanitarian”?

(2) Do you know of any synonym for 
“humanitarian”? 
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Humanitarian 
needs

↑ Conflict 

↑ Climate extremes

Source: UN OCHA, 2025

https://www.unocha.org/publications/report/world/global-humanitarian-overview-2025-enarfres
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Forced population displacements worldwide



Humanitarian emergencies

Event or series of events (or disasters) that represents 

a critical threat to the health, safety, security or wellbeing of a community

or large group of people and creates a need for humanitarian assistance

Multiple disasters & pre-existing vulnerabilities → “complex emergency”

Sources: Townes D., 2018; Humanitarian Coalition 9

https://www.cambridge.org/core/books/health-in-humanitarian-emergencies/5062A17C68B9B09B7464E37436E64776
https://www.humanitariancoalition.ca/what-is-a-humanitarian-emergency


Fragile, Conflict and Violence (FCV)

Fragility: systemic institutional and 

governance weaknesses 

Conflict: situation of acute insecurity 

driven by the use of deadly force 

Violence: high level of interpersonal 

and/or gang violence
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Sources: World Bank, 2020; The Fund for Peace, 2025 

https://documents1.worldbank.org/curated/en/832821582824032543/pdf/Executive-Summary.pdf
https://fragilestatesindex.org/analytics/fsi-heat-map/


Humanitarian contexts (1/2)

Camp for internally displaced 

people (IDPs) in Kalemie, DRC 
(Source: Gallandat, 2017)

Temporary cholera treatment 

facilities in Mbjui-Mayi, DRC
(Source: Gallandat, 2018)
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Humanitarian contexts (2/2)

Refugee settlement in Arua

district, northern Uganda 
(Source: UN, 2017)

Building where refugees live 

in Kuala Lumpur, Malaysia
(Source: Cultural Orientation Centre)
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https://media.un.org/photo/en/asset/oun7/oun7152873
http://culturalorientation.net/providing-orientation/overseas/programs/rsc-east-asia/malaysia-images/apartment-building-where-refugees-live-in-kuala-lumpur


Phases and coordination 
of humanitarian crises

13Source: United Nations, 2025

https://www.un.org/en/global-issues/crisis-and-emergency-response


Humanitarian-Development-Peace (HDP) Nexus
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https://www.youtub

e.com/watch?v=IL

5M-e-kbhs

Source: UN MPTF

https://www.youtube.com/watch?v=IL5M-e-kbhs
https://www.youtube.com/watch?v=IL5M-e-kbhs
https://www.youtube.com/watch?v=IL5M-e-kbhs
https://www.youtube.com/watch?v=IL5M-e-kbhs
https://www.youtube.com/watch?v=IL5M-e-kbhs
https://www.youtube.com/watch?v=IL5M-e-kbhs
https://www.youtube.com/watch?v=IL5M-e-kbhs
https://mptf.undp.org/page/nexus-crossroads


Part 2
What role for WASH in emergencies?



What do you think? 

Why are WASH services important 
in humanitarian crises?
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Reason #1: protecting public health

• Mortality during conflict and displacement: 
primarily due to indirect causes

• Mortality rates due to infectious diseases: 
2-10 times higher in emergencies 
compared to non-crisis settings

• 364 outbreaks registered in camps managed 
by UNHCR between 2009-2017

• 66% of cases: measles, cholera, influenza

• Mental health consequences

• Approx. 1 in 5 people affected by conflict 
suffer from a mental disorder 
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Sources: Altare et al., 2019, Hassan et al., 2025, Charlson et al., 2019

https://www.joghr.org/article/12009-infectious-disease-epidemics-in-refugee-camps-a-retrospective-analysis-of-unhcr-data-2009-2017
https://www.sciencedirect.com/science/article/pii/S1201971224004016#fig0001
https://www.sciencedirect.com/science/article/pii/S0140673619309341?via%3Dihub


Reason #2: protecting dignity

Providing WASH services in emergencies can…

• Fulfil a fundamental human right

• Enable safe hygiene practices (personal, 

domestic, and food hygiene)

• Prevent gender-based violence (e.g. through 

access to safe, private sanitation facilities)

Example: 

• UNICEF “WASH & Dignity” kit includes 

menstrual hygiene supplies, a torch and a 

whistle for safety 

“WASH & Dignity” kit distribution
Source: UNICEF
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https://www.unicef.org/supply/unicefs-wash-and-dignity-kit


Reason #3: strengthening resilience

WASH services 
can help prevent 
recurrent crises 

or amplified impacts 

of successive shocks

Source: Buijs et al., 2025 (pre-print)
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https://egusphere.copernicus.org/preprints/2025/egusphere-2025-3200/egusphere-2025-3200.pdf
https://egusphere.copernicus.org/preprints/2025/egusphere-2025-3200/egusphere-2025-3200.pdf
https://egusphere.copernicus.org/preprints/2025/egusphere-2025-3200/egusphere-2025-3200.pdf


Questions?



Part 3
What is WASH like in emergencies?



What is WASH like in emergencies?
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Rapid
Urgent 

needs

Modular
Logistic 

challenges

Inclusive
Vulnerable 

population

Light 

weight

Pre-

positioned

Early 

community 
engagement



Chlorine tablets for 

point-of-use water treatment
(Source: Aquatabs)

What is water supply and treatment like in emergencies?
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Water trucking in Kenya

(Source: WorldVision, 2019) Supply of water bottles 

in Delcevo, Ukraine
(Source: UNICEF, 2015)

Tap stand in a refugee 

camp in western Ethiopia
(Source: OXFAM, 2022)

https://www.aquatabs.com/products/aquatabs-tablets/
https://www.worldvision.org.sg/en/news-and-updates/water-trucks-and-pipelines-quench-thirst-and-bring-hope-kenya
https://www.worldvision.org.sg/en/news-and-updates/water-trucks-and-pipelines-quench-thirst-and-bring-hope-kenya
https://reliefweb.int/report/ukraine/eastern-ukraine-13-million-people-have-little-or-no-access-water-unicef
https://www.oxfamamerica.org/explore/stories/water-supply-for-refugee-camps-a-constant-challenge-in-ethiopia/


Swiss Humanitarian Aid (SHA) field lab for water quality testing
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→ Rapid testing of key water quality parameters from source to point of use 

(typically: pH, turbidity, chlorine residual, E. coli and total coliforms)

Source: Swiss Humanitarian Aid, Expert WASH group documentation



SHA module for emergency water supply

25Source: Swiss Humanitarian Aid, Expert WASH group documentation



SHA module for disinfection / on-site chlorine generation

26Source: Swiss Humanitarian Aid, Expert WASH group documentation, WATA

https://watatechnology.com/en/wata-technology/


SHA module for emergency energy supply

27Source: Swiss Humanitarian Aid, Expert WASH group documentation

Keep in mind: power supply 

is (often) essential to deliver 

WASH services



Water service chain
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emergency-wash.org



What is sanitation like in emergencies?
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Latrine in IDP camp in Kalemie, DRC

(Source: Gallandat, 2017)

Latrines in a refugee camp 

in South-East Turkey
(Source: ECHO, 2014)

Dewatering bed in a Rohingya 

refugee camp, Bangladesh
(Source: OXFAM et al., 2019)

https://www.flickr.com/photos/eu_echo/15921963885
https://rohingyaresponse.org/wp-content/uploads/2023/08/Faecal-Sludge-Management-_Oxfam.pdf


Sanitation chain
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emergency-wash.org



Wastewater / faecal sluge management in emergencies

31Source: OXFAM / UNHCR / ARUP, 2015

Assess: technology, 

process robustness, 

O&M, cost, 

env. & social aspects

https://rohingyaresponse.org/wp-content/uploads/2023/08/Faecal-Sludge-Management-_Oxfam.pdf


Sanitation resources
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sanihub.info



What is hygiene like in emergencies?
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Chlorine solution preparation 

in a cholera treatment facility
(Source: Gallandat, 2018)

Kits for distribution to mothers of 

malnourished children in Northern Senegal
(Source: Gallandat, 2020)

”Surprise soaps” to incentivize 

handwashing among children
(Source: Engineering for Change)

Trial by Watson et al., 2023: 

https://gh.bmj.com/content/8/10/e012633

https://gh.bmj.com/content/8/10/e012633


Hygiene promotion components
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emergency-wash.org

”HYGIENE”

Personal hygiene

Water treatment

Sanitation behavior

Domestic hygiene

Food hygiene

Vector control

Solid waste

….



What is solid waste management like in emergencies?

35Source: Guidelines for the safe disposal of solid waste in humanitarian contexts, 2024

https://www.eawag.ch/fileadmin/Domain1/Abteilungen/sandec/schwerpunkte/sesp/WASH_Humanitarian_Context/solid_waste_disposal.pdf
https://www.eawag.ch/fileadmin/Domain1/Abteilungen/sandec/schwerpunkte/sesp/WASH_Humanitarian_Context/solid_waste_disposal.pdf


Solid waste 
management chain
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emergency-wash.org



Questions?



Part 4
Which standards apply?



SPHERE Standards

39Source: SPHERE, 2018

https://handbook.spherestandards.org/en/sphere/#ch002
https://handbook.spherestandards.org/en/sphere/#ch002


SPHERE Steps #1, 2

40Source: SPHERE, 2018

https://handbook.spherestandards.org/en/sphere/#ch002


SPHERE Steps #3, 4

41Source: SPHERE, 2018

https://handbook.spherestandards.org/en/sphere/#ch002


In-class exercise: applying SPHERE standards

• Individually (10’): 

• Read the situation description

• Skim the SPHERE standard for your group

• In your group (15’): 

• Discuss the 3 questions: > Design & organization process

> Compliance with SPHERE: challenges

> Information needs 

• In plenary (10’): feedback – max. 2 highlights per group



Herzlichen Dank !

Thank you!

karin.gallandat@eawag.ch
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