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Chemical Impacts of Fly Ash Pollution from
Thermal Power Plants on the Singrauli Region

Vivek Verma
Assistant Professor - Chemistry
Prime Minister College of Excellence
Government Model Science College, Rewa (M.P.)

Abstract:-

The Singrauli region, known as India's 'Energy Capital,’
has become a major hub of fly ash (FA) pollution gener-
ated from thermal power plants (TPPs). This research
paper provides an in-depth analysis of the chemical im-
pacts of FA emanating from TPPs, particularly the risks
posed to soil, water, air, and human health through
heavy metals such as arsenic (As: 10-100 mg/kg), mer-
cury (Hg: 0.1-1 mg/kg), lead (Pb: 50-200 mg/kg), sele-
nium (Se: 5-20 mg/kg), and cadmium (Cd: 1-10 mg/kg).
In Singrauli, six major TPPs (such as NTPC Vin-
dhyachal and Sasan UMPP) generate approximately 6
million tons of FA annually, which spreads into the en-
vironment through leaching processes from open ash
ponds. Based on satellite data, field sampling, and labor-
atory analysis, the study found that ash concentration in
the Rihand reservoir is 0.05-0.2 mg/L (WHO standard:
0.01 mg/L) and Hg at 21 ng/mL (normal: 5 ng/mL),
which is 5-10 times higher in the rivers here. In soil, As
levels of 15-50 mg/kg (standard: >20 mg/kg) and Pb of
100-300 mg/kg were detected, leading to a 25-35% re-
duction in fertility. Health risks such as respiratory dis-
eases (50% affected), cancer, and neurological disorders
(20% hyperpigmentation) have increased. The risk as-
sessment model (Hazard Index: HI=2.8) indicates that
long-term exposure could affect 70% of the region's
population. Through this research, recommendations for
mitigation measures such as FA recycling (current utili-
zation: 30%), stricter monitoring, and policy reforms
have been proposed. This study serves as a warning for
sustainable development in coal-based regions like
Singrauli, where industrial progress should not come at
the cost of environmental damage and human life.
Keywords:- Fly ash, thermal power plants, Singrauli,

heavy metal pollution, arsenic (10-100 mg/kg), mercury
(0.1-1 mg/kg), leaching, environmental risks, health im-
pacts, Rihand reservoir (As: 0.05-0.2 mg/L), soil pollu-
tion (Pb: 100-300 mg/kg).

Introduction:-

Coal-based thermal power plants play an indispensable
role in meeting India's energy demands, but the fly ash
generated as a by-product has emerged as a serious
threat to the environment. The Singrauli region, located
on the border of Uttar Pradesh and Madhya Pradesh,
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