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This Knowledge Exchange Water Brief was produced as an output of the IUKWC
workshop on ‘Safe and Sustainable Technologies and Strategies for Integrated
Freshwater Resource Management’ held in Mysuru, India in June 2019.
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Figure 1: Workshop participants



1. Background

Safe and sustainable technologies that work within the dynamic Water-
Energy-Food nexus, and provide solutions to freshwater quality and
quantity problems in India and in fact globally, are urgently required.
In light of this rapidly rising need that is linked to rising populations,
rapid urbanisation, changing diets and the focus on economic growth,
The India-UK Water Centre hosted a Science Workshop on “Safe and
Sustainable Technologies and Strategies for Integrated Freshwater
Resource Management” at the JSS Academy of Higher Education and
Research, Mysuru, India between the 25th and 28th of June, 2019.

The activity was convened by JSS Academy of Higher Education and
Research and University of Plymouth, UK. The aim of the Workshop
was to bring together scientists from the UK and India, Industrialists
and NGOs to develop sustainable strategies urgently needed in India,
which also have global impact, to tackle long term provision of water
for drinking and food production. This workshop focused on the IUKWC
theme on ‘Building cross-sectoral collaborations to understand the
dynamic interactions across the water-energy-food nexus’.

In this brief, the outcomes of focussed discussions held by the delegates
in attendance at the workshop, around key topic areas that were identified
as crucial to water quality management, are shared.
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2. Key Water Quality Topics for the Future

At the workshop, delegates and session chairs were given the task of
identifying and noting down key areas of concern, issues, and/or ideas
that came to mind during sessions and discussions, that they thought
need attention. This proved to be an excellent route to identifying the key
issues and also the underpinning concerns that form part of the bigger
picture. From this process, over a hundred contributions were collected,
following which the activity leads explored and categorised them into
key topics. Although a few contributions did not fit in with the overall
trend, the consistency of contributions enabled three key topics to be
developed for discussion. These are:

» Water quality and monitoring, including sensor technology
» Water treatment technologies
» Sustainable water quality management practices

In the following sections and sub-sections, each of these topics are
explored further, to provide a roadmap from science to future policy
development.
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2.1.  Water Quality and Monitoring, including Sensor Technology
Water quality monitoring arose as specific gap.

The problems the groups identified were:

» Lack of information/ knowledge amongst citizens (water users) about
water quality

* Low importance given to water quality and WQ monitoring

* Insufficient number or knowledge of low cost, easy to operate and
maintain, portable, eco-friendly sensors for WQ monitoring

The use of sensors and citizen science to enhance the capacity in
monitoring was proposed through two interlinked project ideas:

» Developing and standardising a sensor-based water quality monitoring
system, and

» Developing an app-based monitoring system, which uses sensors at its
core, to map pollution using citizen science.
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2.1.1 Approaches to Sensor-based Water Quality Monitoring

Although the two project ideas were developed separately, we present
here the synthesis of the approaches, which were quite similar:

 Decision on the target water quality parameters for the area to be
surveyed. The parameters range from standard parameters, such as
pH, dissolved oxygen (DO) and total dissolved solutes (TDS) for which
sensors exist, to emerging contaminants for which sensors may not
exist or are not suitable for wide application.

» Comprehensive review of available sensors for selected parameters

* |dentification of gaps in sensor technology and development of a
network of researchers and plan for research and development of
these sensors

» Development of application (easily accessible/ shared) for data
collection/ storage/ communication

+ Selection of field site for testing and deployment
 Baseline studies of water quality and sensor test runs. App testing

» Data quality management plan development — frequency of testing,
sensor calibrations, mapping, sharing, etc.
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* Knowledge exchange or training workshops with local authorities/
citizen scientists as the case may be, in local vernacular as befits the
circumstances

* Roll out of the testing mechanism with feedback loop in place to enable
improvements in the system and information sharing

+ Collation of the data into a decision support mechanism — networking
or meeting with key stakeholders to share key data/ engaging key
stakeholders into the monitoring scheme, or availing the information
directly through online dashboards — interaction stations

» Development of policy recommendations based on real-time, verified
data

Developing strong partnerships between researchers, users, practitioners
and policy makers is critical to the success of this approach.

2.2. Water Treatment Technologies

The problems that arose around this key topic was emerging contaminants
(e.g. Anti-microbial resistant (AMR) compounds) and the lack of resilient
treatment technologies and regular monitoring to manage this growing
threat.

The proposed project was ‘Smart Treatment Technologies for
Pharmaceutical Compounds released in Mysore’
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2.2.1 Proposed Approach

In order to tackle this problem, there is need to review, improve on or
develop further physical and chemical treatments, and the use of microbial
fuel cells to tackle AMR and other pharmaceutical compounds. In order
to influence policy changes and new infrastructure the science has to
be excellent, as well as result in workable solutions, i.e. cost-effective
and efficient, that can, ideally, be implemented relatively easily into
existing systems. This work, therefore, will require wide networking and
collaborative research, which will allow for knowledge and technology
exchange.

2.3. Sustainable Water Quality Management Practices

The direction that was taken on the discussion on this topic was the
role inadequate storage mechanisms are playing on the poor quality and
scarcity of water. To address this particular issue the proposal put forth
was to adopt Participatory Integrated Watershed Management (PIWM).

2.3.1 PIWM

This approach is holistic by design, requiring stakeholder engagement
at the start to determine their priorities and needs thereby directing the
research accordingly. In addition, it is not restricted to the improvement
only of the storage mechanisms, but takes into account the wider
catchment with a view to improving aquatic ecosystems, which provide
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key ecosystem services; improving livelihoods through enhanced
irrigation mechanisms, health improvements etc; and improving overall
monitoring and management of water quality and water resources.

3. Critical Gaps

A few key gaps were identified at the workshop and by the workshop
leads that require attention.

3.1. Education and Citizen Science

» Development of educational programmes to support local community
ownership and management of water resources.

» Education that creates an understanding of the ‘value’ of water

» Mapping of surface and ground water bodies (using valuation techniques
such as spatial and case study-based analysis)

* |dentifying and characterizing key water quality pollutants (point and
non-point source pollutants)
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3.2. Large Scale Pollution Monitoring
Satellite imaging as an ‘eye’ to monitor pollution:

* LIDAR mapping
* Integrating digital data to map impacts
 Spatial mapping of pollutants, such as arsenic

In addition, advanced monitoring technology that includes sensor-based
devices and communication networks for pollution monitoring at urban
supply networks and river basins.

3.3. Waste Water Treatment

There is a significant need for more wastewater treatment plants around
India, which have the capacity to treat wastewater to global standards
and tackle water that is increasingly being polluted with contaminants of
emerging concerns (CECs), such as personal care products, phthalate
compound, etc.

Advanced treatment techniques and regulatory frameworks need to be
designed for the Indian scenario, especially to treat municipal wastewater.
During this workshop, various researchers proposed advanced
wastewater treatment techniques, especially solar driven advanced
oxidation processes and membrane techniques to address existing
wastewater treatment issues. These should be seriously considered for
application.
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3.4. Impact of Climate Change and Water Harvesting

Finally, a global issue that is impacting India and requires comprehensive
and cohesive government policies to create an enabling environment, is
the matter of rainwater harvesting. At the time of the workshop at the end
of June 2019, Mumbai had one of the city’s heaviest rainfalls in 45 years
— it is unclear how much of this rain was harvested for use in increasingly
lean, dry periods. Untreated wastewater, combined with dry reservoirs
and water bodies, further exacerbate water quality issues, whilst ignoring
a potential water source, when it is becoming increasingly proven that
inter-seasonal variability in rainfall will continue to increase.
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