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TECHNOLOGY

Water Under Pressure: The Escalating 
Challenges of Contamination

Authored By Mohammed Naser Azeez

With only 1% of the world’s 
water supply available to 
meet human needs, pro-

tecting water quality has become 
as critical as conserving water it-
self. People around the globe are 
facing growing challenges from 
both legacy pollutants and a new 
generation of emerging contami-
nants that threaten drinking water 
safety and public health. Substanc-
es such as per- and polyfl uoroalkyl 
substances (PFAS), selenium, ura-
nium, nitrates, pharmaceuticals, 
and industrial chemicals are in-
creasingly being detected in water 
sources, placing unprecedented 
pressure on drinking water supply. 
As contamination levels rise due 
to industrial activity, urbanization, 
agricultural runoff, and aging in-
frastructure, utilities and regulators 
must adopt more advanced moni-
toring, treatment, and manage-
ment strategies to ensure access 

to clean, safe, and reliable water 
for current and future generations.

CHALLENGES OF 
CONTAMINATION

The challenge extends far beyond 
water quality alone. Environmental 
risks today are deeply intercon-
nected with resource constraints, 
public health concerns, climate-re-
lated pressures, and stringent reg-
ulatory norms collectively reshap-
ing industries and redefi ning how 
organizations manage risk while 
supporting sustainable growth. As 
governments, utilities, and busi-
nesses confront these overlapping 
challenges, the need for proactive 
monitoring, advanced treatment 
technologies, and resilient water 
management strategies has never 
been greater.

Recent fi ndings highlight the ur-
gency of the issue. A government 

report identifi ed uranium con-
tamination in Delhi's groundwater, 
placing the national capital among 
the regions most affected by this 
emerging water quality concern. 
According to the fi ndings, about 
15% of groundwater samples test-
ed exceeded the safe drinking 
water limit for uranium. Acting on 
these fi ndings, the National Green 
Tribunal (NGT) sought responses 
from the Delhi government and the 
Delhi Pollution Control Committee 
regarding potential risks to public 
health and groundwater safety. 

In a subsequent order, the tribunal 
also took note of a Central Ground 
Water Board (CGWB) study pub-

Our mission is to shape a better fu-
ture where environmental steward-
ship and human progress work hand 
in hand, advancing lives without com-
promising the world we depend on.
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lished in the Annual Ground Wa-
ter Quality Report 2025, which re-
vealed that 24 of 83 groundwater 
samples collected across Delhi ex-
ceeded permissible uranium limits. 
Referring to the study, the tribunal 
noted that while groundwater qual-
ity remains generally safe across 
most parts of India, certain regions 
are experiencing increasing ura-
nium concentrations, underscor-
ing the importance of continuous 
monitoring and targeted mitiga-
tion measures to protect drinking 
water supplies and public health.

The report further identifi ed north-
western India including Punjab, 
Haryana, Delhi, and parts of Rajast-
han and Uttar Pradesh as a hotspot 
for uranium contamination. Report 
attributed the elevated levels pri-
marily to natural geological pro-
cesses that release uranium into 
groundwater, compounded by 
groundwater depletion and spe-
cifi c aquifer characteristics. These 
fi ndings serve as a stark reminder 
that water contamination is no lon-
ger limited to conventional pol-
lutants; emerging contaminants 
present complex challenges that 
require coordinated action from 
regulators, water utilities, indus-
tries, and communities alike.

As contamination threats continue 
to evolve, ensuring access to safe 
drinking water will depend on a 
combination of scientifi c innova-
tion, regulatory vigilance, and sus-
tainable resource management. 
The growing presence of contami-
nants such as uranium and PFAS 
demonstrates that protecting wa-
ter supplies is no longer simply an 
environmental priority, it is a public 
health matter and a critical compo-
nent of long-term economic and 
societal resilience.

NEED FOR RELIABLE 
TREATMENT SOLUTIONS

Addressing modern water contam-
ination challenges requires more 
than simply selecting a treatment 
process. Treatment performance 
depends on technologies that are 
carefully designed, manufactured, 
and implemented to address the 

realities of local water chemistry, 
site-specifi c constraints, opera-
tional requirements, and long-term 
sustainability.

Water quality can change through-
out the year, making treatment 
more challenging. Seasonal chang-
es, different levels of contami-
nants, variations in groundwater 
quality, and ageing infrastructure 
can all affect how well a treatment 
system performs. That's why it is 
important to use reliable and fl ex-
ible treatment technologies that 
can handle these changing condi-
tions. Such systems help utilities 
and industries meet water quality 
standards, operate smoothly, and 
provide a safe and dependable 
supply of drinking water over the 
long term.

TREATMENT 
TECHNOLOGIES 
FOR INDIA'S WATER 
CHALLENGES
India's diverse water quality issues 
require a combination of advanced 
and conventional treatment ap-
proaches tailored to regional con-
ditions and contaminant profi les.

Uranium Removal

In areas where groundwater con-
tains high levels of uranium, such 
as parts of Delhi, Punjab, Haryana, 
Rajasthan, and Uttar Pradesh, sev-
eral proven treatment methods 
can provide safe drinking water:

• Ion Exchange: A highly effective 
method that removes dissolved 
uranium from groundwater. 

• Reverse Osmosis (RO): Re-
moves uranium along with 
heavy metals, dissolved salts, 
and many other harmful impu-
rities. 

• Special Adsorption Media: 
Uses specially designed fi lter 
materials that selectively cap-
ture and remove uranium from 
water. 

• Blending and Source Man-
agement: Where contamina-
tion is limited to certain areas, 
treated water can be mixed 
with clean water from safe 
sources to meet water qual-
ity standards while reducing 
treatment costs. 

These technologies help ensure 
safe and reliable drinking water in 
regions affected by uranium con-
tamination.

PFAS and Emerging 
Contaminants

As concerns about PFAS and 
other harmful pollutants continue 
to grow, cities and industries are 
adopting advanced water treat-
ment technologies to keep water 
safe. Some of the most effective 
solutions include: 

• Granular Activated Carbon 
(GAC): Removes PFAS and 
other harmful organic chemi-
cals by trapping them in spe-
cially treated carbon. 

• Advanced Oxidation Pro-
cesses (AOPs): Uses ozone, 
ultraviolet (UV) light, and oxi-
dizing agents to break down 
diffi cult-to-remove contami-
nants. 

• High-Pressure Membrane 
Systems: Technologies like 
nanofi ltration and reverse os-
mosis (RO) remove a wide 
range of pollutants, including 

Mohammed Naser Azeez
Managing Director, Aquality 
Intelligent Solutions Pvt. Ltd.

At Aquality Intelligent Solutions, we 
are committed to advancing sus-
tainable progress that empowers 
people, enriches communities, and 
preserves the health of our planet.
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dissolved chemicals and impu-
rities. 

• Continuous Water Monitor-
ing: Smart monitoring systems 
detect changes in water qual-
ity in real time, allowing quick 
action before contamination 
becomes a serious problem.

Selenium and Heavy Metal 
Treatment 

Water in areas affected by indus-
tries, mining, or naturally occur-
ring metals may contain harmful 
substances like selenium and other 
heavy metals. These can be treat-
ed using:

• Chemical Treatment Sys-
tems– Remove harmful metals 
by converting them into solids 
that can be safely separated. 

• Biological Treatment – Use 
natural bacteria to reduce se-
lenium and make it safer. 

• Membrane Filtration – Spe-
cial fi lters remove dissolved 
metals and other impurities 
from water. 

• Adsorption Technology – 
Uses special materials to cap-
ture and remove specifi c heavy 
metals from water.

These approaches help achieve 
compliance with increasingly strin-
gent water quality standards while 
minimizing operational complexity.

Nitrate and Agricultural 
Contamination

Fertilizers and agricultural runoff 
can increase nitrate levels in wa-
ter, making it unsafe for drinking. 
These issues can be addressed 
through:

• Biological Treatment – Uses 
natural bacteria to remove ni-
trates from water. 

• Ion Exchange Systems – Re-
place nitrate ions with safer 
minerals. 

• Reverse Osmosis (RO) – Ef-
fectively removes nitrates and 
other dissolved impurities. 

• Watershed and Source Man-
agement – Reduces pollution 
at its source through better 
farming practices and proper 
water resource management.

Combining treatment with source 
management often delivers the 
most sustainable long-term results.

BUILDING RESILIENCE 
THROUGH INTELLIGENT 
WATER MANAGEMENT

As contamination risks evolve, 
success increasingly depends on 
combining advanced treatment 
solutions with robust monitoring, 
predictive analytics, and long-term 
asset management strategies. Or-
ganizations must move beyond 
reactive responses and adopt inte-

grated approaches that address wa-
ter quality challenges at their source 
while ensuring operational reliability 
and regulatory compliance.

DELIVERING SUSTAINABLE 
ENVIRONMENTAL 
SOLUTIONS

Aquality Intelligent Solutions is an 
environmental solutions company 
that partners with municipalities, 
industries and organizations to ad-
dress complex challenges where 
environmental pressures, regula-
tory expectations, and operational 
risks intersect.

Guided by the mission to advance 
the way of life without compro-
mising the integrity of our envi-
ronment, Aquality believes that 
environmental responsibility and 
human progress go hand in hand. 
The company's management 
team, engineers, fi eld personnel, 
and technical experts combine sci-
ence, technology, data, and prac-
tical expertise to deliver solutions 
that improve operational effi cien-
cy, reduce environmental risks, and 
support sustainable growth.

Aquality is also committed to pro-
moting solar-powered water treat-
ment solutions, providing reliable 
access to clean water in areas with 
limited or unreliable electricity. By 
harnessing renewable energy, these 
systems reduce operating costs, 
lower carbon emissions, and offer 
a sustainable and cost-effective ap-
proach to water treatment for rural 
communities, industries, defence 
forces deployed in remote locations.

By helping clients protect the air 
we breathe and the water we drink, 
Intelligent Solutions delivers in-
novative environmental technolo-
gies, intelligent monitoring, and 
practical implementation strategies 
that strengthen communities, in-
dustries, and businesses. Through 
its integrated approach including 
renewable energy-powered water 
treatment, the company is helping 
organizations address today's envi-
ronmental challenges while building 
a cleaner, more sustainable future. 
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