
The Hindon basin can be characterized 
by indiscriminate usage of ground water 
across all sectors, contaminated rivers 
and groundwater due to natural as well as 
anthropogenic causes, low level of sewage/
effluent treatment and below average water 
use efficiency particularly in the agriculture 
sector. The Indian Institute of Technology 
in Roorkee due to its proximity to the basin 
has built up a repository of published papers/
reports on issues related to the Hindon basin 
primarily focused on pollution. Recently, two 
studies were performed on the tributaries 
of the Hindon that flow in the upper part 
of the basin, namely Krishni, Paondhoi and 
Dhamola rivers.
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Impact of Pollution in the Krishni River 
on Ground Water

A study by Rinku Kumar, a Master’s student 
at IIT Roorkee on the topic of “Impact of 
Pollution in River Krishni on Ground Water: 
Dynamics of natural filtration” was carried 
out at Chandena Mal village, Thana Bhawan 
tehsil of Shamli district over a six month 
period in 2013-14. Investigating the effects 
of polluted River Krishni, the study looked 
at how the treated/partially treated/untreated 
effluent discharged by sugar, distillery and 
cardboard industries located upstream 
impacted the quality of water in the river as 
well as the ground water abstracted from 
different depths.

The results of the field work show that both 
ground and surface waters at Chandena Mal 
village were found adversely affected due to 
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pollution in River Krishni. The quantity of 
trace organics showed a correlation with the 
chemicals used by the industries in the area. 
Most of the hand pumps abstracting ground 
water from shallow aquifers were found to 
deliver polluted water in terms of colour, 
organics and presence of coliform bacteria. 
Groundwater to the depth of about 55m was 
also polluted though water quality improved 
as the distance of hand pump increased from 

the river. The 130 m deep tube well with 
screens placed below 66m also showed better 
water quality, suggesting that clay layers in 
the aquifer (60-65m) may have prevented the 
entry of pollutants. The conclusion indicates 
that natural river bank filtration as well as 
deeper aquifer layers may provide short term 
relief to affected villagers seeking potable 
water while long term pollution issues are 
being addressed.

Mapping 
of Surface 

water 
bodies

Ground 
Water 

pumping 
Estimates

Minor 
Irrigation 
Census

Data on 
Crops and 
land Use

Seasonal  
Ground 

Water level 
Variation

Estimation 
of Ground 

Water 
Recharge

Aquifer 
Charactestics 

Maps

Water Budget 
Template at 

Village/Block 
Level

Waste and Wastewater Mapping in the Upper region of the Hindon basin

Methodology used in the study 

An ongoing study led by Dr. Vivek Kumar along 
with Ph.D. scholars at IIT Roorkee focused on 
“Water and Wastewater Mapping in the Upper 
region of the Hindon River Basin” began in 
December 2014. The objective of the study is 
two-fold: Map the water quality of tributaries 
of the Hindon namely Krishni, Paondhoi and 
Dhamola as well the ground water in adjacent 
villages; Prepare a water budget based upon 
the current and future water demands for 
Agriculture, Domestic and Industrial sectors 
apart from other uses. In addition to physio-
chemical parameters, heavy metals, insecticides 
and pesticides were also included as part of the 
analysis with sampling carried out during pre as 
well as post monsoon periods.
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Preliminary results from the study indicated 
that the concentration of heavy metals such 
as Arsenic, Cadmium, Iron, and Selenium 
in groundwater at many places in the Upper 
Hindon basin is higher than the acceptable 
limits prescribed for drinking water. The 
water samples also contained many organic 
chemicals of pesticide origin. The presence of 
the above contaminants is confirmed by the 
prevalent skin diseases, bone deformation, 
kidney disorder and cancer cases in the study 
area. The probable source of contaminants 
and distribution of contaminated sites 
indicated that no single activity is 
responsible; it maybe as a result of geological 
conditions and multiple anthropogenic 
activities including industrial, domestic and 
agricultural practices. The detailed results of 
the study will be published in a journal later 
this year. Excessive use of water in irrigation 
was observed in both canal and tube well 
irrigated areas and there is no prevalent 
practise of water budgeting in the region. 
However, awareness about modern scientific 
irrigation practices is increasing among 
farmers and many of them have started using 
micro irrigation and laser leveller technique. 

Social mapping and qualitative inputs

Many of the CSOs, NGOs and activists 
working in and around the Hindon basin 

Nitin Verma, Partner and Managing 
Director, SustainAsia Pvt. Ltd.

The case study provides valuable 
evidence of the linkage of pollution 
arising from industrial as well 
as communal activities and the 
contamination of surface and ground 
water bodies. Going forward, it would 
be useful to understand the pollution 
contribution from point and non-
point sources which would be helpful 
in determining the exact sources of 
pollution so that appropriate control 
measures can be devised and adopted. 

Another important aspect that should 
be researched and put into practice 
are the tests or analysis that can 
provide early warning signals using 
consumer technologies that can not 
only be deployed quickly but provide 
useful inputs for the administration to 
prioritize their activities for swift action.

have undertaken social mapping of villages, 
documented anecdotal evidence and recorded 
test results from water samples collected from 
the tributaries. These are compared over a 
spatial as well as temporal scale to arrive at 
some substantive conclusions. Organizations 
have realized the merit of generating evidence 
to build a stronger case for policy and 
programmatic interventions. In some cases, 
the data also guides and supports their own 
actions. 

As part of a project for providing an 
alternate source of safe drinking water for 
households in Dabal Village in Meerut 
district, a Meerut based NGO conducted 
a socio-economic survey at the household 
level as well as performing analysis of the 
water quality of personal household hand 
pumps to determine the degree of treatment 
required. The Rashtriya Jal Biradari network 
has undertaken many padyatras (walks) 
interacting with communities to understand 
their relationship with the Hindon and the 
problems they faced as a result of pollution 
thereby gathering anecdotal evidence. As 
activities in the basin gather momentum, 
gaining the attention of the state and district 
administrations, a consolidation of these 
studies in a format that is acceptable to the 
scientific community would be a step in the 
right direction.
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