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One of the oldest continually
Inhabited cities in the world

« Cultural importance

« Smart city mission

Challenges:

«  Out-dated infrastructure

«  Overcrowding

«  Surface water contamination
«  Flooding

«  Groundwater security
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Objectives of IIT Kharagpur — BGS
partnership:

« Develop a city scale subsurface
model to aid urban planning

« Characterise contamination &
recharge in the groundwater system

tectonic influence
onriver alignment?

Escarpment

« landscape change and controls on
river dynamics
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1. The subsurface of Varanasi

being through an

f diilling,

ging of natural iver sections. By June 2016, eighty-five
bureho!es had been completed to 50100 m depth, with

Background
Situated on the banks of the River Ganges, Varanasi is one of the oldest continally inhabited cities in
the world. is a priority in India, and it is
shortisted in the county’s Smart city Mission.

However, Varanasi f mber of challenges ge number of samples collected for geotechnical
flooding, inty over th inabili ity lesung sediment provenance analysis, and Optically

groundwater resources. Stimulated Luminescence (OSL) dating. Boreholes have
also been targeted for downhole geophysical studies.

To help address these chal BGS are working agpur to develop a g

logical for the city. The main proj to: BGS have been working with IIT Kharagpur to develop an
initial conceptual model of the subsurface. Geostatistical

1. Undertake a city-scale drill d develop a 3D geological model of Vara models will also be developed at a later stage following

b d to aid laboratory testing.
2. Ch i inati in the system.
3.Improve jonal dynamics.

Above. Driing rigin the norther side of
Varanasi. 85 boreholes had been completed
by June 2016,

Left, A Quatemary geological map
has been developed for Varanasi

from
arehung'from the surface mapto
develop a conceptual model of the.
| subsariace.

———— Craton marga
The bocation of Varanasi within the Rives Ganges sediments
sin. Bevation data from SRTM 90

View from the subsurfoce
locking up

3. Lands:ape change and river dynamics

A of the role that tectonics and environ-
mental (hange havc onthe dynamks of the River Ganges a Varanasi. Geomorphological and geo-
il together g amryses, on the plains and pen-
prs insular escarpment to the south of the River Ganges. for analysis i
» provenance and for OSL dating, in order jments, and in th
sents amajor challenge. A ST ot ot timing of sediment deposition and subsequent river incision to modern base level.
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2. Groundwater Investigations
Varanasi obtains much of its dnnkmg water from the sedlment aquifer
system beneath the city. T imi d th
concerns regarding water quamy se(urlly for the city .:nd impact on public
health.

The impactof i inant loading to thy
Afield i

lvyolme aquifer was undertaken in March 2016 with lwo key objectives:

> ) _—
of groundwater re(halgc

.Ch i quality of drinking indudi lysis for Basemapls fale  dril

key inorganic i d broad screening for mi 'ganic con- colcut Lircune g ity test and refine this mbdd
T d d samples were taken

from public and pivate boumm Surface watersampes from the River
nges ganics with the

groundwater.
- Ganges
: Shatow s
- Xiom |
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chemistry and fitering samnks
for analysis. C. Soid ph
traction of micto-organ
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5. Next stage

The next phase of ﬁua investigation is planned for November 2016, with the drmmg of three deep (300-400m boreholes), which will be
for the first time, full through sediments and bedrock in the area. This will

wid h r detailed (aquifer and history, and test

dmloping hypotheus on tectonic controls on the river system in the area.

of making it nto the River Ganges.
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