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Everyone must select a language!

Click “interpretation” at the bottom of your Zoom window and select English or 
French.

Chacun doit choisir une langue !

Cliquez sur « interprétation » au bas de votre écran Zoom et sélectionnez
anglais ou français.

BEFORE WE BEGIN…

• Introduce yourself in the chat box with your name and where you’re calling 
from

• Post your questions in the Q&A box at the bottom of your screen (do not 
include your questions in the chat box)
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A HIDDEN CRISIS

Unravelling current failure for future success in rural water supply

Prof Alan MacDonald PhD
amm@bgs.ac.uk



1. Define functionality 

2. Apply to Uganda, Ethiopia and Malawi 

3. Detailed interdisciplinary analysis of water points 

4. Longitudinal studies for richness and trends

5. Dissemination and Research into use

THE UPGRO HIDDEN CRISIS PROJECT 2015-2020



What is a functional 
water point?

DEFINING FUNCTIONALITY

1. Measured against stated 
standard and population of 
water points.

2. Measured separately from 
the users’ experience

3. Assessments should be 
tiered

4. Distinguish between a 
snapshot and temporal 
monitoring



OUR PROJECT DEFINITION

Basic

Snapshot

Bonsor et al. 2018
https://doi.org/10.1007/s10040-017-1711-0

https://doi.org/10.1007/s10040-017-1711-0


• 600 sites in Ethiopia, Uganda and Malawi

• Two stage random stratified sampling method

• One hour physical and chemical tests

• 20 questions to assess   governance arrangements

FUNCTIONALITY SURVEY METHODS



ETHIOPIA: RESULTS

82%

59%
Also by including water quality 
the percentage reduces to 28%

45%

Kebede et al. 2017
http://nora.nerc.ac.uk/id/eprint/516998/

http://nora.nerc.ac.uk/id/eprint/516998/


MANAGEMENT ARRANGEMENTS

Whaley et al. 2019
https://doi.org/10.1088/1748-9326/ab35be

https://doi.org/10.1088/1748-9326/ab35be


FORENSIC ANALYSIS – DECONSTRUCTING 150 WATER POINTS



DECONSTRUCT PUMP – FOR CORROSION AND DEFECTS

• Material and 
construction

• Corrosion

• Thickness of 
plastic risers

• Thickness of 
galvanising



PUMPING TEST – FOR AQUIFER PROPERTIES

1. Transmissivity

2. Water levels



WATER CHEMISTRY FOR QUALITY AND RESIDENCE TIMES

https://doi.org/10.1088/1748-9326/ab8031

https://doi.org/10.1088/1748-9326/ab8031


BOREHOLE CAMERA FOR BOREHOLE CONSTRUCTION

• Check depth

• Position of screen

• Problems of splitting or joints



FOCUS GROUPS FOR DETAILED MANAGEMENT ARRANGEMENTS

• Breakdown History

• Impacts of 
breakdown

• Actual management 
arrangements

• Community diaries for 
longitudinal work



• Rural water supplies are actively 
recharged and recovering 
https://doi.org/10.1088/1748-9326/abd661 
https://doi.org/10.1016/j.jhydrol.2020.125753

• Corrosion ubiquitous 
http://nora.nerc.ac.uk/id/eprint/527019/

• Aquifer properties strong control on 
functionality https://doi.org/10.1029/2020WR027746

• Widespread substandard rising main 
http://nora.nerc.ac.uk/id/eprint/527019/

• Water levels deep in places 
http://nora.nerc.ac.uk/id/eprint/527020/

RESULTS: PHYSICAL STUDIES

MacAllister et al. in prep

https://doi.org/10.1016/j.jhydrol.2020.125753
http://nora.nerc.ac.uk/id/eprint/527019/
https://doi.org/10.1029/2020WR027746
http://nora.nerc.ac.uk/id/eprint/527019/
http://nora.nerc.ac.uk/id/eprint/527020/


• Going with the grain: the use of existing community 
groups, institutions, and processes – entrenching 
inequalities? https://doi.org/10.1016/j.worlddev.2020.105286

• The challenges of district support finance, motivation, 
accountability  technical skills 
https://doi.org/10.1016/j.worlddev.2020.105286

• worldviews shape local water management 
arrangements and their outcomes – challenges of 
how this is operationalised (Cleaver et al. 2021)

• Cascading pressures and communities under high 
water stress with routine sharing of water points, 
increased conflict due to poor functionality 
https://doi.org/10.1088/1748-9326/ab282f

RESULTS: SOCIAL SURVEYS

https://doi.org/10.1016/j.worlddev.2020.105286
https://doi.org/10.1016/j.worlddev.2020.105286
https://www.water-alternatives.org/index.php/alldoc/articles/vol14/issue-3-2/638-a14-3-1/file
https://doi.org/10.1088/1748-9326/ab282f


Definitions matter: from 82% – 22%

People manage water in different 
ways: going with the grain, worldviews

Poor functionality and high demand 
have real and frequent impacts

TO PONDER ….

Reasons for failure complex: poor 
aquifers, deep WTs, quality of material, 
construction, → regular maintenance 
necessary

Role of district and national government

Looking forward …. higher yielding gw
supplies challenging !



Q&A Session



This presentation is made possible by the generous support of the American people through the United States Agency for International Development (USAID). The contents and do not necessarily reflect 
the views of USAID or the United States Government.

Join us for our next webinars:

Tues, September 21 | Uptime Consortium
Tues, October 5 | DAI

Tues, October 19 | Panel Discussion

Thank you!


