BHARATHIDASAN UNIVERSITY

Tiruchirappalli- 620024,
T'amil Nadu, India

Programme
M.Sc., Environmental Science & Sustainable
Management

Course Title:

Environmental Pollution & Toxicology(Core Choice)

Course Code: 25PGCCo03

Unit-I
Water : Inorganic pollutants, POPs, and Radioactive substances

By Dr: N.D. Shrinithivihahshini
Assoc.Professor
Department of Environmental Science& Management

12/11/2024 Dr.N.D.Shrinithivihahshini,DESM,BDU,Trichy 1



Introduction

Importance of Water :
Basis for understanding water quality and its impact on

ecosystems
Key Topics Covered:
Physical, chemical, and biological properties

Water plays a crucial role in maintaining ecosystems,
supporting agriculture, and sustaining human populations.
Without water, biological processes would cease, and the
planet's delicate balance would be disrupted.
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Solids and Turbidity

Total Dissolved Solids (TDS):
Definition, acceptable limits, and sources
(e.g.,soluble organics, minerals, salts)

Turbidity:
Impact on light penetration and aquatic
ecosystems
Measurement using nephe'ometric It refers to all inorganic and organic
turbidity units (NTU) substances dissolved In water -

Typically includes minerals, salts,
metals, cations, and anions - Measured
in parts per million (ppm) or milligrams
per liter (mg/L)
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Alkalinity& Acidity

Alkalinity:
Capacity to neutralize acid, measured in mg/L as CaCOs
Importance in buffering pH changes

Sources: It originates from dissolved rocks, particularly

limestone, and soil minerals.
Acidity:
Total acid content, impact on aquatic life

Waters are often classified based on their
alkalinity levels:

Low: <75 mg/L as CaCOs

Moderate: 75-150 mg/L as CaCOs
High: > 150 mg/L as CaCOs

Understanding  alkalinity 1s crucial for
assessing water quality, managing aquatic
ecosystems, and optimizing water treatment

processes.
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Product: Kw=10-14
Kw=10-14 at 25°C,
indicating equal
concentrations of H*
and OH™ ions(Blanco

& Blanco, 2017).



Alkalinity& Acidity

Alkalinity is a measure of water's capacity to
neutralize acids. It represents the total
concentration of bases in water, primarily
consisting of bicarbonate (HCOs~), carbonate
(COs*7), and hydroxide (OH") ions. Alkalinity is
typically expressed in milligrams per liter
(mg/L) or milliequivalents per liter (meq/L) as
calcium carbonate (CaCO3).
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Alkalinity indicates the
water's  capacity  to
neutralize acids, pH are
distinct  measurements.
pH measures the actual

acidity or  basicity.
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Chemical Properties of water:
Salinity

Definition and Measurement:

Sources:

Natural (seawater intrusion); Anthropogenic (irrigation practices)
Impact:

Corrosion and stress on freshwater organisms

Freshwater: Brackish water
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Hardness of Water

Hardness of water refers

Classification:

to the concentration of Definition: Measurement:
dissolved minerals, - \
primarily calcium and el
. . . magnesium (Mg?*) Expressed as mg/L Soft,

magnesium ions, in water. um sssedas. N reratelyhord,
These minerals are Hard &

. . very hard water
typically  acquired as

water percolates through - J
deposits of limestone,

chalk, or gypsum. Water Soft water: 0-60 mg/L CaCO3
hardness i usually Moderately hard water: 61-120 mg/L CaCO3 -
expressed in terms of Hard water: 121-180 mg/L CaCO3 -
calcium carbonate Very hard water: >180 mg/L CaCO3
18]
(Ca CO3) eq u iva Ie nts- Treatment: - lon exchange (water sof:)er::il;)si)t;tli?::erse osmosis - Distillation - Chemical
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Nutrients in Water

Key Nutrients

Sources:
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FLUORIDE IN WATER

-y Health acceptable
Fluoride in Water Limits
Impacts: VHO):
’ ‘ Deticiency:
Natural - Dental 1.5 mg/L
(geological caries
sources)
and E )
anthropogen L xcess:
ic (industrial Fluorosis
Fluoride 1n water, discharge)
— ) )
commonly  known  as Water fluoridation began

water fluoridation, 1s the
controlled addition of
fluoride to public water
supplies.
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in the United States in
the 1940s and has since
been adopted by many
countries worldwide.




HEAVY METALS IN WATER

Key Metals and Their Impacts:

Sources

Industrial effluents,
mining activities

[
Lead (Pb): i '
Neurological Arse.nlc (AS_)-
damage Carcinogenic
12/11/2024

. Chromium
Mercury (Hg): Cadmium Selenium (Se): (Cr):
Bioaccumulati . Hair loss .

e (Cd): Kidney ’ Hexavalent
on in fish, damage nervous chromium is
neurotoxic 8 system issues .

toxic
Dr.N.D.Shrinithivihahshini,DESM,BDU,Trichy 10



Interactive Question

Interactive Question 1

Q: How do heavy metals accumulate in aquatic
organisms, and why is this a concern for
human health?
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ORGANIC POLLUTANTS —OXYGEN
DEMANDING WASTES

Amount of oxygen needed by microbes to degrade organic
matter

Total oxygen required to oxidize both organic and
inorganic substances
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PERSISTENT ORGANIC POLLUTANTS

Endocrine Disrupting Chemicals (EDCs)
Polychlorinated Biphenyls (PCBs)
Polycyclic Aromatic Hydrocarbons (PAHSs)
Dioxins

Industrial waste, pesticide runoff

Long-term persistence, bioaccumulation
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PERSISTENT ORGANIC POLLUTANTS

chlorine

atoms attached to biphenyl

Potential carcinogen
immune, reproductive, and nervous
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PERSISTENT ORGANIC POLLUTANTS

chlorine

atoms attached to biphenyl

Potential carcinogen
immune, reproductive, and nervous
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PERSISTENT ORGANIC POLLUTANTS

respiratory issues
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PERSISTENT ORGANIC POLLUTANTS

Industrial processes, waste incineration

Highly toxic, persistent in the
environment, and bioaccumulative
reproductive and developmental problems,
damage the immune system

12/11/2024 Dr.N.D.Shrinithivihahshini,DESM,BDU,Trichy 17



PERSISTENT ORGANIC POLLUTANTS
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Radioactive Substances in Water

Key Radio

Nuclides

4 N\ 4 N\ 4 . . N\
Radon (Rn), Nuclear power Farcmogemc,

. impacts on
Uranium (U), plants, natural :

) : aquatic
Cesium (Cs) deposits
ecosystems

\ J . J . J
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Interactive Question

* 1Q2
Why are persistent organic pollutants (POPs)
challenging to remove from water systems?



CASE STUDY I

Case Study — Fluoride
Contamination in Rajasthan
Problem Statement:

— Excess fluoride in
groundwater

Impact:

— High prevalence of skeletal
fluorosis

Solutions:

— Defluoridation techniques
(e.g., Nalgonda method)
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CASE STUDY I

Case Study —Pollution of R.Ganga

Key Issues:

— Presence of heavy metals, high BOD
levels

Sources:
— Industrial discharge, untreated sewage

Mitigation Measures:
— Namami Gange Project
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STANDARDS& REGULATIONS

Standards and Regulations
WHO Guidelines:

Drinking water standards for contaminants
Indian Standards:

Bureau of Indian Standards (BIS)
Importance of Compliance:
Protecting public health and ecosystems

https://www.who.int/teams/environment-
climate-change-and-health/water-sanitation-
and-health/water-safety-and-quality/drinking-
water-quality-regulation
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TESTING AND MONITORING
TECHNIQUES

Techniques for Water Analysis:

e Turbidity meters, spectrophotometry

e Atomic absorption spectrophotometry
for heavy metals

Importance of
Regular Monitoring
facilitates the Early

detection of
pollutants



Interactive Question

* Interactive Final Question

How can advanced technologies be utilized for
better water quality management?



Summary & Key Takeaways

As climate change and population
growth strain water resources, the importance of
conservation, efficient management, and
equitable distribution becomes increasingly

apparent.
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