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Introduction

e Contamination in the soil-groundwater
system poses a serious problem in
India _and worldwide, as most of
drinking water comes from
groundwater sources.

« Approximately 600+ million people are
at a high risk due to contaminated soll
and groundwater resources in India
(Nitti Ayog, 2018).

“Managing soil and groundwater quality is crucial for development and
livelihoods.”
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Soil-Groundwater Contaminants

Heavy Metals contaminants
“Cr is a major concern for soil
cr and groundwater quality and thus
Chromium for the community health.”
Chromite Ore Processing N —— _
Residual (COPR) Groundwater for drinking
Trivalent Cr Hexavalent Cr ‘
[Cr(1IN] ~70% [Cr(VI)] ~30% ;
Less Mobile High Mobile
Less Toxic ngh Toxic High Cancer Risk




Cr-Contaminated Sites

_______________________________________________________________________________________________________________________________________________________

| Cr-Contaminated sites in Indial
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“No. of contaminated sites in India are increasing and most of such sites
are located in rural or peri-urban areas.”



Gaps

“Only a few Cr-contaminated sites have been
Investigated yet over the world. Thus, most of
the questions are yet to be answered”

A very little Is known about the source,
occurrence, fate, transport and remediation
of Cr in Indian soil and groundwater system.



Shivnathpur

Cr-Contaminated Rania & Khan Chandpur Villages

COPR Chromite Ore Processing Residue

2022-Onwards: The CRDT Team has
undertaken this site to study

“““““ 2021-Onwards: Hon’ble NGT order to
demonstrate remediation (No action
taken yet by any agency due to lack of
knowledge)

2019: Hon’ble NGT ordered to stop
dumping in Rania

Direction of water flow

1970-2019: COPR Dumped in Open
Area of Rania

and Chromium pollution

“A better understanding of potential transport pathways, rates, and more efficient
clean-up strategies is needed to improve soil-water (groundwater) quality.”



Cr-Contaminated Rania & Khan Chandpur Villages
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Our Approach
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2+ Years of Monitoring & Assessment of These Villages
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Cr Uptake

Used soil-groundwater quality monitoring and ERT survey to identify contaminated areas, followed by lab experiments

n=118 Cr Recovery

Steam Distillation |

mOmmm———

# Plants [RD [ Root [ Shoot [ Grain [ Biochar
VZ1 (COPR#])
Native Cyanoden dactylon 63.01 NA 2343 NA 12
Plant: ud
ans Chrysopogon zizanioides 18.63 NA 41.43 NA 36
Cyperus sp. 959 97.03 | 83.07 | Na 40
Eclipta prostrata 137 NA 114.1 NA 78
Solanum elaeagnifolium 1.37 NA 2322 NA NA
Crops Brassica juncea NA 0.8 0.8 NA 024
Triticum aestivim NA 0.63 1 NA NA
(Wheat)
VZ2 (COPR#2)
Native Cyanodon dactyion 30.4 NA NA NA NA
Plants -
Justicia gendarussa 225 NA 4 4 63 NA NA
Cyperus sp. 19.0 NA NA NA NA
Chrysopogon zEzanioldes 103 NA 14 NA NA
Eleusine indica 35 NA 2731 NA NA
Alternanthera sp. 2.1 348 10.6 NA NA
Oxalis 5p. <1 19.6 2.1 NA NA
Tipha sp. NA - 225 NA 24
Crops Brassica juncea NA 0.9 0.6 NA NA
Triticum aestivim NA 09 0.6 NA NA
(Wheat)
VZ3 (Crop Land) }"_
Crops Oryza sativa [ 100 | 15436 [ 8579 [ 8481 74
VZ4 (Khan Chandpur)
Native Cyanodon dactyion 35.69 1.3 1.835 NA NA
Plants hd
Oxalis sp. 229 NA 184.34 NA 74 —T
Alternanthera sp. 6.33 NA 137.36 NA o0
Cyperus iria 6.33 NA 41.92 NA NA
hPc;ther;:um 087 196.62 | 83.84 NA 80
Vsteraphorus
Physalls peruviana =1 83.86 61.37 3435 NA
Chrysopogon zizanioides =1 NA 0.65 NA NA
Dichanthium sp. =1 118.15 81.13 101.7 NA
Crops Brassica funcea NA 0.65 0.65 NA NA
Triticum aestivim NA 1 0.73 NA
(Wheat)
Pearl millet NA 77.93 853 7992
Sesamum indicum NA 131.07 101.31 NA L

v in ovn.n

Downstream (Khan Chandpur)

it electroge spacing 1.25 n.

» Helped identify safe water sources, leading to 10+ borewells providing clean drinking water, communicated risk.

*ERT Works were done by the NGRI (Dr. Surinaidu Lagudu)



Testing the Proof of Concept

Used a biochar layer to improve bacterial communities {o support
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E-microBiome Project Demonstration at Rania-

Khan Chandpur Cr Contaminated Site
MBI
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Field Scale Demonstration for Soil-Water Quality Management
Based on the Cr distribution & hydrogeology, the phytoremediation plots were tested in Rania village

Cr Distribution Phytoremediation Design BEFORE
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72|69 | 65 103
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220m

Hand over 4'Bréwell
to the community

OUTCOME: This works has built the faith of residents on our works and thus improved their participations in water and soil
conservation practices and in remedial actions.

JUNE2024  LANDPREPARATION SEEDING&PLANTATION  AUG.2024  SEPT.024 CLEANWATER




Continued...
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Outcome

JUNE2024 LANDPREPARATION ~ SEEDING&PLANTATION AUG.2024 SEPT.2024 CLEANWATER

100% CLEAN UP ARCHIVED

14



Linkage between my research work and holistic development

» S&T input and implementation for pressing rural challenges like environmental degradation, water management in
villages.
» the aim is to use the biomass for material & livelihood purposes.

_ _ 2. Improving quality of life by 3. More informed decisions
1. Biobased Circular Economy » providing S&T inputs for safe based on depth & spatial
drinking water & safe agriculture variations

~2.5 L of oil of cost
~1Lakhs
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