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GENESIS OF THE STUDY

In Delhi, water demand and anthropogenic wastes
Increased due to rapid growth in population,
urbanization, and industrial activities.

The Yamuna River meets about one-fifth of Delhi’s
water requirement.

Unused surplus monsoon discharge: ~ 4000 MCM
(four times the annual water supply).

During floods, enhanced water exchange occurs
between river and GW in the river flood plains.

Hence, scope exists to restore the GW recharge
under the floodplains via the hyporheic zone.
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SYMPTOMS OF THE PROBLEM

Uncontrolled Flood flow cause adverse effect
on the YFP recharge & ecosystem.
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Suggested Solution:
Assess the extent of hyporheic zone and GW Recharge.
Pump out GW below the flood plain before arrival of flood.
Allow the flood water to get soaked in the hyporheic zone.

To Manage Flood Water & Protect Ecology.
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Why Isotopes?

Water memorises its origin and path
Isotopic fingerprints are imparted during:

1. Phase change: fractionation during evaporation and
condensation — temperature & humidity dependent.

2. Mixing of different water masses.

3. Selection of rain events during runoff and GW recharge.

Isotopes fingerprints in rain, streams and
GW represent an integration of source
Inputs to the system that extend over large
spatial and temporal scales.
Integrate processes in space and time,
Indicate the magnitude of key processes,
Record responses to change condition,

Trace origin and movement of key elements.

Stable Isotopes in Water
(*H,0)

1H218O 8180 (%)
1H2H160O OD (%o)

8 (%o) = (R /R, — 1) x 1000
R=Ratio (*¥0/1°0; ?H/*H)
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Recharge from rainfall to relatively older GW adjacent to the YFP: 1-10%.
GW contains very low NO;and NH, all along the river stretch.

180 & Hydro-chemical Characterization of GW
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GW 6180 (- 5.6 to - 9.6%o)
IS enriched compared to
river water 8180 (- 9.7%o).
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Freshly infiltrated hyporheic

GW could be distinguished

from other GW by its short

residence time of a few days
In the subsurface.
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Variations in GWT and 0 along YFP Stretch Delhi (2009-2010)
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GW Recharge Zone and Development Potential

120

ReRaindall % (R 4120 -5.00) Potential
100 - FeRiver % (Riv d120-97) RivRe

I A r’ﬂ" F Zone
17\ A \f/\“& ‘

M\V A

"

————
-

—

-\_\_}
-

]
[

e -

am Templs  |<<

B
:1"‘“\}

3 U Ka Tlla

ISET, kasl
Choandraw al W ter

=1

Madanpur Khadda {RDT801 |<

(0))
—
=
1
(@)
)

Zhllla Ragula tor
v Sehok Hagar

& ReRiver (%) Riv 40 - 9.7 % o)

—_
L—]
.
[—]
=
=
=
1
=
L
&
o
=
S
(=]
e
=
=
‘=
&
=]
e

Evlel ga-2
hna kun) | g

Erldge-1 | \/

[ A pLE-

Aark 8

Kalindl kun] [O

Eatla House |

Transco Mah:

m Mandr |20
1D

Kals Khan |
Ay LI Yihar Phi-1

angll Fappur |

“hilla sarada ;U

ranl Bagh
dlr
dlr
kil
sandnl HEQEF
u
ashmid Gats
Palla Tam ple |
Palla Zero Road

sara

Ml Zam LI¢
Nlzamue

Jaltpur Ehadda Zolany

Lk shardl

Jaltpur Check PostiRO-3500]
Mayur vlhar R:

S <——- River Stretch Locations ——->HN

Mixing Model for RivRe (%) = (8, — 8g)/(dg;, — 8g) X 100 =2 - 96 %
Volume of Palla FP aquifer (Area x FW-Sal W depth) = (10.68x40) = 472 MCM
Water holding capacity of the Palla FP aquifer [50% of (a)] = ~ 213 MCM
Re Potential (Sp. Yield) of the Palla FP aquifer [Av. 26% of (a)] = ~ 111 MCM
Recharge from River in Palla FP = [Av. 75% of (c)] = ~ 83 MCM/yr (~ 49 MGD)




GWT Fluctuations and EC in YFP Delhi (2009-2010)
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CONCLUDING REMARKS

In YFP, GW wells used for drinking contains
a significant contribution (Av. 75%) of bank filtrate.

Scope exists to restore the annual recharge under the YFP
via the hyporheic zone.

Although, the groundwater development potential is
considerable, yet, there exists contamination risk below
the flood plains.

Flood plains need to be preserved from sewage disposal,
as these areas have potential to reduce GW nitrate levels.

It IS necessary to bridge gaps on
the functional significance of the hyporheic zone
to manage and restore river floodplain through
Network Programme with Community Participation.
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