
WATER REMEDIATION APPROACHES FOR DRINKING 
WATER SUPPLIES
PART A: SOURES AND GENERAL APPROACHES

The material presented here has been prepared by George Wilson in April 2021, with input from Dr. Laura Richards and
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Introduction

• Increasing populations have led to to ever-
increasing demand for water worldwide 
(Wada et al., 2010) (OA)

• The World Health Organization estimates 
~30% of the world’ population do not have 
access to a safely-managed drinking water 
service (WHO, 2019) (OA)

• Remediation follows water quality 
assessment/analysis (refer to water quality 
assessment mini-series)



Objectives

• Explain the different types and sources of 
drinking water 

• Be familiar with different approaches to water 
remediation of drinking water supplies



SOURCES AND TYPES OF DRINKING 
WATER



Typical sources of drinking water

• Surface water (lakes, rivers, streams)
✓ Relatively accessible
X         Generally high micro-organism contamination,     
availability can vary depending on location / time of year
• Groundwater (71% of Myanmar’s population use 

groundwater for drinking; NIVA 2017 [OA])
✓ Available in arid area areas or when quality/quantity of 

surface water in insufficient 
X    Requires pumping, which can contain natural or 
anthropogenic chemical contamination
• Rainwater
✓ Generally lower microbial and/or chemical 

contamination – storage dependent
X    Availability is seasonal and location-dependent 
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Types of Drinking Water: Myanmar 

Rainwater

• Storage conditions important for water safety 

• Traditionally use roof rainwater harvesting (RWH) 
systems 

Photos from Laura Richards, 2017 
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(ICIMOD, 2020)



Types of Drinking Water: Myanmar 

Groundwater 

• Dug wells 
• Tube wells 

• Tube wells require less time 
to construct than dug wells 

• Typically low in microbes 
but (odorless) chemical 
contaminants can be 
dangerous

• Sanitary care is important
Photos from Laura Richards, 2017 
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DRINKING WATER REMEDIATION 
APPROACHES 



Drinking water remediation

The aims are usually a combination of:

• Improving the chemical quality of water (e.g. 
contaminants like heavy metals, salts, etc.) 

• Improving the microbial quality of water (e.g. 
bacteria or viruses) 

• Improving the taste, smell or colour of water 
to make it more aesthetically appealing 
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Ways to treat water

Some common technologies/methods:

• Source switching (e.g. lower arsenic groundwater)

• Precipitation (e.g. Fe/Mn removal)

• Adsorption/ion-exchange (e.g. activated alumina)

• Membrane Filtration (e.g. nanofiltration/reverse 
osmosis)

• Oxidation (e.g. photochemical oxidation)

• Bioremediation (e.g. biosorbents)
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Avoidance/switching

Finding another source of better quality 
water to drink – simplest method

•Painting of wells (red) to indicate unsafe 
levels of arsenic present
•But trade-offs in quality, reliability or cost 
between different types of water 
•Deeper groundwater claimed to be safer 
than shallower groundwater – not always the 
case
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Scale of remediation

• Household or small community supply

• Large community supplies 

• Municipal supplies



Precipitation

• Coagulation (using alum/iron-based coagulant), 
iron/manganese removal by aeration-filtration and lime 
softening are traditional methods  

• Relies on co-precipitation of metal (hydr)oxides 

Advantages Disadvantages

Relatively low capital cost Difficult to optimize

Simple in operation Poor removal of some 

contaminants

Chemicals usually available in 

cities

Sludge produced

Generally effective over wide 

water quality ranges

Other steps required (e.g.

sedimentation, filtration) 

Well-established design and 

operation 

pH (re)adjustment sometimes 

needed
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Adsorption

• Simple process where 
water passes through a bed 
of solid media which 
adsorbs contaminants

Advantages Disadvantages

Natural and commercial 

products available

Variable effectiveness 

Low cost option possible Complex interactions with 

dissolved solutes in the water

Relatively easy operation Hard to predict overall 

performance

Commonly used Needs frequent maintenance

Well-studied Adsorbent must be replaced / 

replenished
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SUMMARY



Summary

• The use of rainwater, surface water and 
groundwater as drinking water much 
depends on context and what is available to 
a community

• The aims of drinking water remediation are 
to improve the chemical or microbial 
quality, in addition to the smell, taste 
colour of the water

• There are many forms of water quality 
remediation and these take different scales, 
each with advantages and disadvantages



LEARNING EXERCISE



Learning exercise

1. Explain why one community may use 
primarily rainwater as their drinking water 
supply, whilst another may use mainly tube 
wells to source theirs

2. Can you think how the remediation systems 
designed for different scales may be different? 



REFERENCES & FURTHER 
RESOURCES
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