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The India-UK Water Centre (IUKWC) promotes cooperation and collaboration
between the complementary priorities of NERC-MoES water security
research.
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This State of Science Brief was produced as an output from an India-UK
Water Centre Grassroots Field Exposure Session held in Kolkata, India from
13t to 15" December, 2018.
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1. Background

The India-UK Water Centre hosted a Grassroots Field Exposure Session
on “Water Quality — Source Protection” in and around Kolkata, West Bengal
India from 13™ — 15" December 2018. The event aimed to understand the
sources of water quality issues in Kolkata, including arsenic and fluoride
in groundwater and the management of industrial pollution in the city.
The event also intended to identify strategic challenges associated with
change in water supply demand balance; raw water quality deterioration
and catchment activities influencing the water quality and security.

The event brought together a team of twenty two scientists from across
the UK and India and involved visits to the Ganga river flowing through
Kolkata city to observe the water pollution sources and treatment measures
undertaken; the visit was facilitated by participation of representatives
from West Bengal Pollution Control Board. The team also visited the East
Kolkata Wetlands to understand their role in water treatment as well as a
source of livelihood to fishermen and local farmers. The group also visited
water intensive industries like the Hindustan Unilever Ltd. and Diamond
Beverages Ltd; scientists met with the managers on site to understand
the water sourcing and functioning of the effluent treatment plants.

The objective of this event was to enable the scientists to gather feedback
from grassroots stakeholders in order to identify knowledge gaps in
existing research initiatives; coverage of wastewater treatment programs
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including scope for their improvement as well as consequences for future
anthropogenic activity and ecosystem services in the state

2. Summary of Key Issues

Water Source Protection in India requires an interdisciplinary approach
which involves coordination of policy, research, water quality monitoring
and enforcement of regulation. India’'s water sources are exposed to
multiple pressures from industry, domestic requirements, agriculture,
aquaculture and other ecosystem services. The quality and quantity
of water must support these multiple services and so a coordinated
strategy for protecting water resources while enabling critical ecosystem
services is the principle challenge. Policy needs to be developed at a
national level and implementation plans developed at the regional level
to ensure consistency of approach to managing water sustainably. The
management strategy needs to be underpinned by a robust national
water quality monitoring program to identify and manage both point
source and diffuse pollution. Improvements to the management and
control of wastewater treatment could be applied. The adoption of an
optimised wastewater management strategy could include combinations
of centralised and decentralised wastewater treatment systems which
will deliver value for money and societal benefits.
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2.1.  Water Quality Monitoring

India has various data sets relating to water quality across the country.
However the data is generated at a local level and involves many
laboratories who use multiple methods for the same parameters. It
was noted that there was a requirement to centralise the data set and
identify the gaps in information. The gap analysis could inform a national
monitoring program which would help in the development of a national
asset management strategy and water resource plan.

2.2. Pollution Control and asset planning

At the current time there are insufficient data to determine if small scale
and/or backyard industrial activities are causing a substantial problem.
The data collected by the WBPCB have been optimized to provide
effective regulation of water quality. It may be possible to determine if
industrial activities are causing a substantial problem using these existing
data, following a before-after-control-impact (BACI) design, but these
monitoring data, whilst ideal for regulation, are not designed for this
purpose. The group suggested that a network of monitoring stations,
potentially using sensor technologies, specifically designed to assess
potential sources of pollutants from dispersed small-scale/back-yard
industries may help to determine the scale of the problem.
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2.3. Policy and Regulation

National policy and regulation can further support and enhance best
practise in water management. Consistent application and enforcement
of water management regulations will further improve water quality in
the catchments and wetlands which are of national importance. It is
recognised that enforcement measures are often difficult to enact but
the benefits of consistent application are well understood and evidenced
by the improvements to water quality observed in other countries. For
example, the Water Framework Directive and Drinking Water Directives
took time to implement in Europe but the multiple benefits are now
starting to be realised. A similar approach tailored to India’s requirements
should be considered.

3. Specific Knowledge and Data Gaps/
Specific recommendations

3.1. Integrated modelling of water source

A cost-effective approach that could be applied would be the use of GIS
based models for mapping potential sources/hydrological pathways and,
thus, identify locations that present the greatest risk, and thus target on
the ground monitoring. Existing data (e.g. from Consent to operate) could
be used to determine density of likely sources of contaminants from



23,  Hifq 3R fFrm=
18T i SR fIfaeH S gsie H Fafaw guish & ot 3R 961 9ahd & |

T TeeH et & TR SIUENT SR Uad- § SIerrgur $iR STy # urit
&1 TUra H SR GUR BT Sl AP Agd & & | Ig HAT Ol § fob Ui
IJUTHT Y AL AT SRR G d BT 7, Afce JHTT SIRINT B AT}
31 <=1 & TATT T U i ura] B GUR & gRT 38 aRE o FH Sl
8 3R UHT Jgd & | 3T & Iy, aTex Thds SERfded Us fEfd arex
STeXfdeey Bl RU H ARL B | T TR, Wi P a1y 3fd Heqy fbu
W T § | YR P ATARAH TSN F HTEY U T PH0 R R fvar
EISIEIREHY!

3. fafRy I SR 21 3R / Al
el

3.1. O 9UId BT Uhidpd HISeiT
TP aFTd YuTdr E®I0r fof @ fosar S Wehar § 98 duifad Wi /B
gTSgIaoIhd IR ! AT & forw shemsuy snenfka Aisd &1 IuaiT g ¢

3R T UBR, 39 RIFI B UgaH BT Sl Ja §3T SRIH UL Hd g, 3R
Y TRE THA FARFA R afd 8id &1 HiNal ST (33Xl & oy ddie
T Fafera) &1 3y ST J H 9 SifaH & T B THM 31 3hefie




10

small-scale industrial units, and road networks/satellite imagery for risk
from illegal dumping. Conceptual models would have to be developed
based on risk of discharge and overland flow. Scenario modelling using
climate models/rainfall data could be used to assess future changes in
risk.

The overall objective would be to identify where the combination of
industrial and domestic pollution may reduce the effectiveness of any
treatment of waste water.

3.2. Integrated asset management plans (Water Safety
Planning)

Water management is complex with a broad range of uses and end-users
engaged directly or indirectly in water use. Integrated management is
critical in ensuring the natural water system is protected while serving
the managed water system. Internationally the water safety planning
approach has been adopted as a methodology for identifying risks within
the full water system (source to tap and sink to sea). The water safety
plans then inform the investment priorities for ensuring sustainable clean
water. Consideration should be given to how the water safety planning
approach could benefit India's water asset management strategy.
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3.3. National scale monitoring

A principal need is for the multiple agencies in India to place in the public
domain all the data they possess pertaining to aquifer geometry, the
distribution of pollution in surface water, groundwater, soils classification,
and health effects pertaining to identified pollution. Such an approach
requires a serious and long-term effort by senior managers in government
and its agencies to change the culture surrounding ‘ownership’ of
government data - that it belongs not to the individuals that collect it,
nor to the agencies that compile it, but should be open source to benefit
citizens. It was noted that the provision of data held by government and
its various agencies is an aim of the National Hydrology Project and this
initiative should be supported and built upon to include the standardisation
of existing data and data methods.

4. Knowledge exchange/ capacity
Development Requirements

Water source protection is a complex challenge and requires the full
participation of stakeholders if it is to be successful. Interdisciplinary
research is required and there needs to be more training around catchment
assessments, implementation of water safety planning, enforcement of
regulation to control pollution, development of pan-India water quality
monitoring strategies. The interdependencies between the various
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ecosystem services and human well being should be a priority. Support
should be given to strategic research which maps out and models the
impact on water quality from anthropogenic activities in the catchments
and wetland areas of India.

5. Future

While there is clearly scope for a range of activities and research
opportunities, it was agreed that a number of priority areas should
be identified through which to address merging societal challenges
associated with water quality and to maintain momentum with India-
UK research collaboration. Some important areas for development were
identified as:

1. Development of ground and surface water transport and fate modelling
of pollutants. The importance and impact of a range of pollutants in
the environment and their agricultural sources and loss was identified
in the field studies and through interaction with the stakeholders. It
should be possible to establish a project between India and the UK to
benchmark models with the aim of informing policy making regionally.
It may be possible to adapt the output of such a project to a national
scale in India.

2. Establish a demonstration of decentralised modular wastewater
treatment. There is a clear opportunity to identify and pilot a range of
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novel innovative modular wastewater treatment systems that address
rural access to safe sanitation.

3. Capacity building for analytical capabilities in India. Many of
the delegates made reference to the need for a more consistent
approach to analysis and monitoring of the aquatic systems in India.
While national standards do exist, it would be desirable to assess
the effectiveness of implementation and the appropriateness of the
selected parameters along with their associated regulatory limits. This
should be supplemented by a series of laboratory based workshop
and demonstrations of laboratory techniques. It may also be beneficial
to establish an inter-laboratory testing scheme to help upskilling of
laboratory staff.

4. Implementation of catchment management principles. Consideration
should be given to evaluating frameworks such as the Water
Framework Directive as a benchmark approach to environmental
regulation, standard setting and implementation. This might benefit
from the lessons learnt from implementation in the UK, and potential
transposition of some key guiding principle into the wider Indian context.

5. Implementation of ecosystem evaluation tools such as RAWES to
better evaluate the wetland systems in West Bengal. This will enable
more informed decisions about the level of anthropogenic activity
allowed in the wetland system and highlight the possible impacts of
such activities. Adoption of a systematic approach will enable better
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strategic choices and act as a mechanism that supports a more
sustainable management practice.
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