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EXECUTIVE SUMMARY

The assessment of water quality is an essential measure within environmental monitoring.

When water quality is poor, it affects not only the aquatic life but also the surrounding
ecosystems. Rivers are unquestionably important parts of the hydrological cycle, mainly

because they are fluxes of water and not reservoirs of water. Rivers, along with water, drag

off sediments and other suspended materials (biotic and abiotic) that ultimately will reach

all the other aquatic environments. The present study (8™ Edition) is based on the data of
13 water quality parameters covering 774 water quality monitoring station s in 202 5. The
eight parameters & pH, dissolved oxygen (DO), biochemical oxygen demand (BOD), total
coliform bacteria (TC), free ammonia (NH 3-N), electrical conductivity (EC), boron (B),
sodium adsorption ratio (SAR) are important for classification based on the uses defined by

the Central Pollution Control Board (CPCB). Fluoride (F "), Chloride (CI ), Total Hardness (TH)
and Nitrate (NO 3-N) are among the parameters defined by the Bureau of Indian Standards

(BIS: 10500:2012) for drinking water. Faecal Coliform (FC) is based on the primary water

quality criteria for bathing water listed in the Gazette Notification issued by the Ministry of
Environment, Forest and Climate Change (MoEFCC) in 2000. These samples were analyzed

at 24 water quality laboratories of CWC. The analysis results are compared with the
prescribed limits of CPCB de signhated best uses, BIS 10500:2012 and MoEFCC standards to

find out the hot spot in Indian River in absence of any river specific standards . The

parameter -wise summary of the analysis results is given below:

pH

The recommended acceptable pH limit for drinking water sources varies depending on the

classification: Class A (without conventional treatment but after disinfection), Class B

(outdoor bathing organized) and Class

D (Propagation of Wildlife and

Elsherles ). In 202 5, a total of 21,013 No of Samples Tested 51013

nyer water samples were analyzed No. of samples where pH value found bey( 546

with 546 samples ( 2.59 %) found to acceptable limit

exceed the acceptable pH limit. No. of Monitoring stations where averag 11

Eleven (11) water quality monitoring (pre-monsoon/, monsoon / post monsool

stations on 10 rivers exceeded the pH value found beyond acceptable limit

acceptable pH limit. No. of riverthasins where pH value founc 10/06
beyond acceptable limit

The absolute values of
samples ranged from

pH of the

quality monitoring station on the

Electrical Conductivity (EC)

4.26 to 9.37 throughout January to December 202
value ( 4.26 ) was observed at the Kharkhana water quality monitoring station on the Myntdu
River in February 2025. The highest pH value (

Wardha Riverin April 202 5.

5. The lowest pH

9.37 ) was observed at the Jaglalpur water

The recommended acceptable limit of
electrical conductivity as 2250 pS/cm
Uses of Watero byClagP|No. of samples where electrical 101
E- Irrigation, Industrial Cooling, and conductivity found above acceptable limit
Controlled Waste Disposal. In 202 5, a | No. of Monitoring stations where average 07
total of 20,919 river water samples (pre—monsoon/mons_opn/posmonsoon)

) electrical conductivity found above
were analyzed with 101 samples acceptable limit
(0.48%) found to exceed the No. of rivers/basins whereEC value found 07/05
acceptable  electrical  conductivity beyond acceptable limit

limit.
electrical conductivity limit (CPCB Class E).

Seven (07) water quality monitoring stations

8

on 07 rivers exceeded the acceptable




The absolute values of  electrical conductivity range were from 16.78 to 11,850 pS/cm in
202 5. The lowest electrical conductivity ( 16.78 uS/cm) was observed at the at the Upper
Rimbi water quality monitoring station on the Rimbi khola River during July 2025 . The
highest electrical conductivity ( 16300 pS/cm) was observed at the Durvesh water quality
monitoring station on the Vaitarna River during March 2025

Ammonia as N (NH 3-N)

The recommended acceptable limit of
ammonia as N (NH 3-N) as 1.2 mg/L is
mentioned in ADesi gn al NoofSamples Tested 16907
Water o by CP CBClassnD-y | No. of samples where ammonia foung 834
Propagation of wild life and fisheries. ilbove iccel\eltab'lte l_'m't - " 36

: 0. O onitoring stations where
In 202 5, a total of 16,90 7 nvgr water average (premonsoon/monsoon/post
samples were analyzed  with 834 | monsoon) ammonia found  above
samples (4.93 %) found to exceed the acceptable limit
acceptable limit.  Thirty -six (36) water No. of rivers/basins whereammonia value 17/10
quality monitoring stations on 17 [Lfoundbeyond acceptable limit
rivers exceeded the acceptable ammonia limit (CPCB Class D).
The absolute values of ammonia concentration of the samples ranged from 0 .00 to 73.34
throughout January to December 202 5. The highest ammonia concentration 73.34 mg/L

was observed at KT (Satrap ur) water quality monitoring station on the Kanhan River during
May 202 5.

Fluoride (F ")
Bureau of Indian Standard
(10500:2012) has recommended the
acceptable limit of 1.5 mg/ for No of Samples Tested 1919
fluoride. In 2025. a total of 19.19 1 | No. of samples where fluoride found abovg 89
river water sam7 les were ana,l zed acceptable limit

P . y No. of Monitoring stations where average 02
and 89 samples (0.46%) found to (pre-monsoon/monsoon/posmonsoon)
exceed the acceptable limit of BIS fluoride found above acceptable limit
10500:2012. Two (02) water quality No. of rivers/basins where fluoride value 02/02

monitoring  station on 02  river found beyond acceptable limit

exceeded the acceptable fluoride limit of BIS 10500:2012.

The absolute values of  fluoride concentration range were from 0.00 to 10.5 mg/L in 2025.
The highest fluoride concentration (10.5 mg/L) was observed at the Lingdem Hot Spring

water quality monitoring station on the Talang Chu River during November 2025.

Total Hardness (TH)

BIS (Bureau of Indian Standard)
10500:2012) has recommended an

acceptable limit of 600 mg/L of total No of Samples Tested 20372
total of 20, 372 river water samples found above acceptable limit

were analyzed and 17 samples No. of Monitoring stations where 01
(0.08%) found to exceed the average (premonsoon/monsoon/post

acceptable limit. One (01) water monsoon) tqta_l hardness found abov|
acceptable limit

quality monitoring station on 01 river No. of rivers/basins where pH value 01/01
exceeded the  acceptable total found beyond acceptable limit

hardness limit of BIS 10500:2012.

The absolute values of total hardness concentration range were from 5 to 1454 mg/L in year
2025. The lowest hardness concentration (5 mg/L ) was observed at the Kokrajhar water
quality monitoring station on the Gaurang River during February 2025. The highest
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hardness concentration (1454 mg/L) was observed at the Durvesh water quality monitoring
station on the Vaitarna River during March, 2025.

Chloride (CI )
BIS (Bureau of Indian Standard)
10500:2012) has recommended an : q 21012
acceptable limit of 1000 mg/L of No of Samples Teste .
hloride in drinki ¢ In 2025 No. of samples where chloride found 09
chioride in drinking \{va er. n @ above acceptable limit
total of 21,01 2 river water samples No. of Monitoring stations where
were analyzed and 09 samples average (premonsoon/monsoon/post 00
(0.04 3%) found to exceed the monsoon) chloride found above
acceptable limit. acceptable limit

P No. of rivers/basins where chloride 0/0
The absolute values of chloride value found beyond acceptable limit

concentration range were from 0.50 to 3954.81 mg/L in 2025.The highest chloride
concentration (3954.81 mg/L) was observed at the Durvesh water quality monitoring station
on the Vaitarna River during March 2025.

Boron(B)

The recommended acceptable limit of

boron as 2.0 mg/L is mentioned in

iDesignated Best Us e No of Samples Tested 158%

No. of samples where ammonia foung 10

CPCB only in Class E-lIrrigation, above acceptable limit

Industrial Cooling, and Controlled No. of Monitoring stations where 00
Waste Disposal. In 2025, a total of average (premonsoon/monsoon/post

15,80 4 river water samples were monsoon) ammonia  found  above
analysed with 10 (0.06%) found acceptable limit__

exceed the acceptable limit (CPCB | No. of rivers/basins where Boron valug 0/0

found beyond acceptable limit

Class E).
The absolute values of  boron concentration of the samples ranged from 0.00 to 3.91
throughout January to December 2025. The highest boron concentration 3.91 mg/L was
observed at Lingdem HS water quality monitoring station on the Talangchu River during
October 2025.The average values of water quality monitoring stations during the pre
monsoon/monsoon/post  -monsoon seasons of 2025 have been found to be within the
acceptable limit for boron.

Nitrate as N (NO 3°-N)

Bureau of Indian Standard

10500:2012) has recommended that
( ) No of Samples Tested 15,601

the acceptable limit for nitrate ) IS 4_5 No. of samples where nitrate found 240

drinking water . In 202 5, a total of No. of Monitoring stations where 17
15,601 river wa ter samples were average (pre
analyzed and 240 samples (1.53%) monsoon/monsoon/posinonsoon)
. nitrate found above acceptable
found to exceed the acceptable limit. P

limit
Seventeen (17)  water  quality No. of rivers/basins wherenitrate 14/03
monitoring  stations on 14 rivers value found beyond acceptable
exceeded the acceptable nitrate limit limit

of BIS 10500:2012.
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The absolute values of
202 5. The highe st nitrate concentration (
quality monitoring station on the

Dissolved Oxygen ( DO)

The recommended acceptable limit of
dissolved oxygen as < 5.0 mg/L is

nitrate concentrat

Arkavathi

ion range was from
64.7 mg/L) was observed at the
River during February 2025.

0.00 to 64.7 mg/L in
T. Bekuppe water

year

mentioned in fADesi gn|NoofSamplesTested 19209

of Watero by CRR® Be i No. of samples where dissolved oxygen fo 2833

outdoor bathing (organ  ised). In 202 5, | above acceptable limit

atotal of 19,2 09 river water samples No. of Monitoring stations where average 111
(pre-monsoon/monsoon/posinonsoon)

were analyzed and 2833 samples | gisqolved oxygen found above acceptal

(14.74 %) found to exceed the limit

acceptable limit. One hundred eleven | No. of rivers/basins where pH value found 80/13

(111) water quali ty monitoring beyond acceptable limit

stations on eighty (80) rivers exceeded the  acceptable limit of  dissolved oxygen (CPCB -

Class B) .
The absolute values of
quality monitoring station

concentration w as observed
water quality

dissolved oxygen concentration range
2025. The highest DO concentration (13.42 mg/L) was observed
on the Bhagirathi River

for 278 water samples during the 2025
stations on 9 rivers across India during 202 5.

during December

Bio - chemical Oxygen Demand (BOD)

The recommended acceptable limit of

biochemical oxygen demand as > 3.0
mg/L i s mentioned in
Best Uses of Watero

Class B - outdoor bathing (organised).
In 202 5, a total of 17,924 river water
samples were analyzed and 4077
samples (22.74 %) found to exceed
the acceptable limit. ~ One hundred fifty
(150) water quality monitoring stations
biochemical oxygen demand (CPCB

The absolute values of
202 5. The highest BOD concentration (
water quality monitoring station on the

Total Coliform (TC)

The recommended acceptable limit
of total coliformsa s > 500 MPN/100

mis mentioned in AD
Uses of Wat er o by
Class B- outdoor bathing
(organised). In 202 5, a total of
6805 river water samples were
analyzed and 6311 samples
(92.72 %) found to exceed the
acceptable  limit. Four  hundred

BOD concentration range

were fromOto 13.42 mg/L in

at the Koteshwar
2025. The zero DO
on twenty -two (22)

water

found beyond acceptable limit

No of Samples Tested 17924
No. of samples where BOD found abq 4077
acceptable limit

No. of Monitoring stationswhereaverage 150
(pre-monsoon/monsoon/posinonsoon)

BOD found above acceptable limit

No. of rivers/basins where pH value 67/12

on sixty -seven (67) rivers exceeded the acceptable

-Class B).

145.20 mg/L) was observed at the
Ponnaiyar River during February 2025

were from 0.00 to 145.20 mg/L in year
Singasadanapalli

No of Samples Tested 680
No. of samples where total colifor 6311
found above acceptable limit

No. of Monitoring stations where 416
average (premonsoon/monsoon/post

monsoon) total coliform found above

acceptable linti

No. of rivers/basins where pH value 220/112

found beyond acceptable limit
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sixteen (416) water quality monitoring stations on two hundred twenty (220) rivers

exceeded the acceptable total coliform (CPCB -Class B).

The absolute values of  total coliform concentration range were from 20 to 13,00,00,00
MPN/100 ml in year 202 5. The highest total coliform level ( 13,00,00,00 MPN/100 ml) was
observed at Noida water quality monitoring station on the Hindon River during March &
April , 202 5.

Faecal Coliform (FC)

Primary Water Quality Criteria for

Bathing water (MoEF & CC) Gazette Primary Water Quality Criteria FC < 500 MPN/
Notification, 2000 recommended for Bathing water (MoEF & CC) £oom

° o ) Gazette Notification, 2000
acceptable limit of faecal colif orm as |\« Samples Tested 6781
> 500 MPN{lOO ml. In 202 5, atotal No. of samples where faecal 5136
of 6781 river water samples were coliform found above acceptable
analyzed and 5136 samples | limit _ .
(75.74 %) found to exceed the No. of Mon_ltorlng stations wher e 347

o faecal coliform  found above

acceptable  limit. Three  hundred acceptable limit
forty -seven  (347) water quality No. of rivers/basins where pH value 166/11
monitoring stations  on one hundred found beyond acceptable limit
sixty -six (1 66) rivers exceeded the acceptable total coliform (CPCB -Class B).
The absolute values of faecal coliform concentration range were from 20 to 49,00,000

MPN/100ml in  May, 2025. The highest faecal coliform value ( 49,00,000 MPN/100ml) was
observed at the Delhi R ailway Bridg e water quality monitoring station onthe Yamuna during
May, 202 5.

Sodium Adsorption Ratio (SAR)

The recommended acceptable limit

of SAR as 26 is mentioned in Acceptable Limit of Designated Best SAR <26
AiDesignated Best Us q YsesofWaterbyCPCB (ClassE)
CPCB only in Class E- Irrigation, No of Samples Tested 18910
Industrial Cooling, and Controlled No. of samples wh(_ere_ SAR found 00
Waste Di L In 202 5 a total of above acceptable limit

aste |sposa. n »altotal o No. of Monitoring stations where SAR 00
18,910 river water samples were found above acceptable limit
analysed , all the samples found No. of rivers/basins where pH value 0/0

within  the acceptable limit as per [ found beyond acceptable limit

the CPCB, Class E.

The absolute values of SAR range were from 0 .02 to 17.24 in year 202 5. The highest SAR
value ( 17.24 ) was observed at Vautha water quality monitoring station on the Sabarmati
River during August , 202 5. The average values of water quality monitoring stations during

the pre -monsoon/monsoon/post -monsoon seasons of 202 5 have been found to be within
the acceptable limit for SAR.
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CHAPTER 3 1

1. INTRODUCTION

1.1  Water Quality & its Importance

Water quality, in general, can be defined as the suitability of water to sustain
various uses or processes. Any particular use will have specific requirements
for the physical, chemical, or biological characteristics of water. The term is
most frequently employed by reference to a set of standards against which
compliance, generally achieved through water treatment, can be assessed.
The most common standards used to monitor and assess water quality
convey the health of ecosystems, the safety of human contact, the extent of
water pollution, and the condition of drinking water. Water quality
significantly impacts water supply and often determines supply options. The
parameters for water quality are determined by the intended use. Work in
the area of water quality tends to be focused on water that is treated for
potability, industrial/domestic use, or restoration (of an
environment/ecosystem, generally for the health of human/aquatic life).

The composition of surface and underground waters depends on natural
factors (geological, topographical, meteorological, hydrological, and
biological) in the drainage basin and varies with seasonal differences in
runoff volumes, weather conditions and water levels. Large natural variations
in water quality may, therefore, be observed even when only a single
watercourse is involved. Human intervention also has significant effects on
water quality. Some of these effects result from hydrological changes, such
as the construction of dams, draining of wetlands, and diversion of flow.
More obvious are the polluting activities, such as the discharge of domestic,
industrial, urban, and other wastewaters into the watercourse (whether
intentional or accidental) and the spreading of chemicals on agricultural land
in the drainage basin. Water quality is influenced by a wide range of natural
factors. The most important of these natural influences are geological,
hydrological and climatic, as they affect the quantity and quality of water
available.

The water quality of Indian rivers is of considerable importance, as these
waters serve various purposes, including drinking for domestic and
residential water supplies, agriculture (irrigation), hydroelectric power plants,
tourism, recreation, and other human or economic uses of water.

The monitoring of river water quality is a crucial aspect of restoring water
guality. One of the primary objectives of river water quality monitoring is to

evaluate the suitability of river water for drinking purposes, irrigation,
outdoor bathing and the propagation of wildlife and fisheries. The physical
and chemical quality of river water plays a key role in determining its fitness
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for drinking. Therefore, the suitability of river water for potable uses,
particularly in terms of its chemical quality, must be assessed based on vital
characteristics. The Bureau of Indian Standards (BIS), formerly known as the
Indian Standard Institute (ISI), has outlined quality standards for drinking

water in its document IS 10500:2012 serving as a reference for determining
the suitability of river water.

Monitoring and assessing water quality are essential for comprehending the
extent and magnitude of the water quality challenge. Unlike water quantity,
monitoring water quality is a complex process. Managing the water quality of
rivers is a challenging task, with various manmade and natural factors likely
to increase complexity in the future. One significant reason is the
introduction and use of numerous new chemicals each year in agriculture,
chemical industries, pharmaceutical industries etc. The large quantity of
these new chemicals, along with the difficulty in quantifying many of them
due to certain limitations, makes it challenging to reliably assess the health
and environmental consequences. This complexity is further compounded by
the continuous introduction of new chemicals, making it difficult to predict
the long -term impact on water quality and associated ecosystems.

1.2 Water Quality Hot Spots

As per the Guidelines for Water Quality Monitoring, 2017, a 'Hotspot' is
defined as a location or monitoring station where the concentration of a
particular parameter exceeds the permissible limits prescribed by the water
guality standards in the BIS code IS 10500:2012. In this report, a 'Hotspot'

is determined based on the location or Monitoring  station where the
concentration of a specific parameter surpasses the permissible limits set by
the drinking water quality standards in th e BIS code IS 10500:2012,

'‘Designated Best Use Water Quality Criteria’ established by the Central
Pollution Control Board (CPCB) and Primary Water Quality Criteria for Bathing
Water mentioned in the Ministry of Environment, Forest and Climate Change
(MoEFCC) Gazette Notification, 2000 . The report incorporates data covering
774 water quality monitoring station s in year 202 5 of the Central Water
Commission (CWC), covering significant rivers in India.

It is based on the average values observed during Pre-monsoon (January to
May), Monsoon (June to October) and Post-monsoon (November to
December) seasons for the year 202 5. River water quality has been
evaluated based on 1 3 parameters: pH, Electrical Conductivity (EC), Fluoride
(F), Ammonia as N (NH 3-N), Nitrate as N (NO 3°N), Chloride (CI"), Total
Hardness ( TH), Boron (B), Sodium Adsorption Ratio (SAR), Dissolved Oxygen

(DO), Biochemical Oxygen Demand (BOD) , Total Coliform (TC) and Faecal
Coliform ( FC). These parameters are crucial in defining the quality of surface

water in rivers. Therefore, the presence of these parameters in river water

beyond the permissible limits is considered as river water quality hotspots.
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CHAPTER -2
2. INDIAN WATER RESOURCES SCENARIO

2.1 River Basin s of India

India -WRIS under its publication eRi ver Basin At Ocwober @G12 | nd i
has standardized the river basins of India. The country is classified into 2 5

river basins and 101 sub -basins under India -WRIS project based on digital

elevation model.

These 25 basins are:
(1) Indus (Up to Border) Basin.

(2a) Ganga; (2b) Brahmaputra; (2c) Barak and Others Basin.
(3) Godavari Basin.

(4) Krishna Basin.

(5) Cauvery Basin.

(6) Subarnarekha Basin.

(7) Brahmani and Baitarni Basin.

(8) Mahanadi Basin.

(9) Pennar Basin.

(10) Mahi  Basin.

(11) Sabarmati Basin.

(12) Narmada Basin.

(13) Tapi Basin.

(14) West flowing rivers  South of Tapi  Basin.

(15) East flowing rivers between Mahanadi and Godavari Basin.
(1 6) East flowing rivers between Godavari and Krishna Basin.

(17) East flowing rivers between Krishna and Pennar Basin.

(1 8) East flowing rivers between Pennar and Cauvery Basin.
(1 9) East flowing rivers South of Cauvery Basin.
(20) West flowing rivers of Kutch and Saurashtra including Luni Basin.

(21) Minor rivers draining into Bangladesh Basin.
(22) Minor rivers draining into Myanmar Basin.
(23) Area of North Ladakh not draining into Indus Basin.
(24) Drainage area of Andaman & Nicobar Islands.
(25) Drainage area of Lakshdweep Islands.
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2.2 Indian River System

The Indian River Systems can be divided into four categories: - the
Himalayan, the Rivers traversing the Deccan Plateau, the Coastal and those

in the inland  drainage basin

The Himalayan Rivers are perennial as they are fed by melting glaciers every

summer. During the monsoon, these Rivers assume alarming proportions.

Swollen with rainwater, they often inundate villages and towns in their path.

The Gangetic basin is the largest River system in India, draining almost a

quarter of the country.

The Rivers of the Indian peninsular plateau are mainly fed by rain. During
summer, their flow is greatly reduced, and some of the tributaries even dry

up, only to be revived in the monsoon. The Godavari basin in the peninsula

is the largest in the country, spanning an area of almost one -tenth of the
country. The Rivers Narmada and Tapi flow almost parallel to each other but

empty themselves in oppo  site directions. The two Rivers make the valley
rich in alluvial soil and teak forests cover much of the land. While coastal
Riverfrs gush down the peaks of the Western
torrents during the rains, their flow slow down after the monsoon. Streams

like the Sambhar in western Rajasthan are mainly seasonal in character,
draining into the inland basins and salt lakes. In the Rann of Kutch, the only

River that flows through the salt desert is the Luni.

2.2.1 Indus system

This comprises the river Indus and its tributaries like the Jhelum, Chenab,
Ravi, Beas and Sutlej. These originate in the North and generally flow in a
West or South -West direction to eventually flow into Arabian Sea through
Pakistan.

2.2.2 Ganga -Brahmaputra -Meghna system

The main river Ganga and its tributaries like the Yamuna, Sone, Gandak,
Kosi and many others; similarly, main rivers Brahmaputra, Meghna and
their tributaries. All these eventually flow into Bay of Bengal, through
Bangladesh. Some of the tributaries of these rivers are larger than other
independent rivers. e.g. Yamuna, a tributary of Ganga, has a larger
catchment area than the Tapi, a small peninsula river.

2.2.3 Rivers of Rajasthan and Gujarat

Mabhi, Sabarmati, Luni etc. These are rivers of arid regions, they carry
relatively little flow, some of them flow to Arabian Sea through Gujarat
while some are land -locked and their flow is lost through percolation and
evaporation in the vast arid regions.
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2.2.4 East Flowing Peninsular Rivers

The important members of this group are: Damodar, Mahanadi, Brahmani,
Baitarani, Subarnarekha, Krishna, Godavari and Cauvery. They all flow into
Bay of Bengal at various places along the Eastern Coast of India.

2.2.5 West Flowing Peninsular Rivers

Narmada and Tapi rivers originate in Central India and flow in a western
direction to meet Arabian Sea south of Gujarat.

2.2.6 Western Coast Rivers

There are large number of rivers in the Western Coast - l.e. coastal
Maharashtra and Karnataka, and entire Kerala. These rivers are small in

length but carry a significant amount of water due to very high rainfall in

Western Ghats. They drain only 3% of the | ndi
| ndi afrs water resources

Sources:

1. River Basin Atlas of India, October 2012 - Jointly developed by CWC and
ISRO.
2. India Water Resources Information System

The more details may be assessed by clicking the links given below:
(https://indiawris.gov.in/downloads/RiverBasinAtlas_Full odf
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CHAPTER 3 3

3. HYDROCHEMISTRY

Hydrochemistry is an interdisciplinary science that deals with the chemistry

of water in the natural environment. Professional fields such as chemical
hydrology, aqueous chemistry, hydrochemistry, water chemistry and hydro -
geochemistry are all more or less synonyms. The classical use of chemical
characteristics in chemical hydrology is to provide information about the

regional distribution of water qualities.

Main areas of work are the chemical characterization of the water (which is
highly dependent on the regional and geochemical event units), the
determination of water -chemical parameters and the assessment of
anthropogenic and other influences on the water quality.

At the same time, hydrochemistry can also be of immense help in yielding
information about the environment through which water has circulated. It is
essential to study the entire system like atmospheric water (rainwater),
surface water and ground water simultaneously in evaluating their
hydrochemistry and pollution effect.

3.1  Chemistry of Rainwater

The atmosphere is composed of water vapors, dust particles and various
gaseous components suchas N 2, O2, CO2, CH4, CO, SO 2, NO 2 etc. Pollutants
in the atmosphere can be transported through long distances by the wind.

These pollutants are mostly washed down by precipitation and partly as dry

fall out. Composition of rainwater is determined by the source of water

vapors and by the ion, which are taken up during transport through the
atmosphere. In general, chemical composition of rainwater shows that
rainwater is slightly mineralized with specific electrical conductance (EC)
generally below 50 puS/cm, chloride (Cl -) below 5 mg/l and HCO 3 below 10
mg/l. Among the cations, concentration of Ca, Mg, Na & K vary considerably

but the total cations content is generally below 15 mg/l except in samples
contaminated with dust. The concentration of sulphates and nitrates in
rainwater may be high in areas near industrial hubs.

3.2  Chemistry of Surface Water

Surface water is found extremely variable in its chemical composition due to
variations in relative contributions of ground water and surface water
sources. The possible causes and consequences of changes in climate, land
use and industrial, urban and agricultural pollution can be expected to be
indicated by changes in the physical and chemical composition of water in
rivers and streams. The mineral content in river water usually bears an
inverse relationship to discharge. The mineral content of river water tends to

19



increase from source to mouth, although the increase may not be continuous
or uniform. Other factors like discharge of city wastewater, industrial waste
and mixing of waters can also affect the nature and concentration of
minerals in surface water. Among anions, bicarbonates are the most
important and constitute over 50% of the total anions in terms of milli
equivalent per litre (meg/l). In case of cations, alkaline earths or normally
calcium predominates but with increasing salinity the hydro chemical facies
tend to change to mixed cations or even to Na - HCOs3 type.

3.3 Chemistry of Ground Water

The downward percolating water is not inactive, and it is enriched in CO 2.
can also act as a strong weathering agent apart from general solution effect.
Consequently, the chemical composition of ground water will vary depending

upon several factors like frequency of rain, which will leach out the salts,

time of stay of rain water in the root -zone and intermediate zone, presence
of organic matter etc. It may also be pointed out that the water front does

not move in a uniform manner as the soil strata are generally quite
heterogeneous. The movement of percolating water through larger pores is
much more rapid than through the finer pores. The overall effect of all these
factors is that the composition of ground water varies from time to time and

from place to place.

Before reaching the saturated zone, percolating water is charged with
oxygen and carbon dioxide and is most aggressive in the initial stages. This

water gradually loses its aggressiveness, as free CO > associated with the
percolating water gets gradually exhausted through interaction of water with
minerals.

The oxygen present in this water is used for the oxidation of organic matter
that subsequently generates CO > to form H 2COs. This process goes on until
oxygen is fully consumed.

Apart from these reactions, there are several other reactions including
microbiological mediated reactions, which tend to alter the chemical
composition of the percolating water. For example, the bicarbonate present

in most waters is derived mostly from CO 2> that has been extracted from the
air and liberated in the soil through biochemical activity.

Some rocks serve as sources of chloride and sulphate through direct
solution. The circulation of sulphur, however, may be greatly influenced by
biologically mediated oxidation and reduction reactions. Chloride circulation
may be a significant factor influencing the anion content in natural water.
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CHAPTER - 4

4. RIVER WATER POLLUTION

The World Health Organisation (WHO) says that polluted water is water

whose composition has been changed to the extent that it is unusable. In
other words, it is toxic water that cannot be drunk or used for esse ntial
purposes like agriculture and which also causes diseases like diarrhoea,
cholera, dysentery, typhoid and many more.

River Water pollution occurs when pollutants are discharged directly or
indirectly into rivers without adequate treatment of harmful compounds.

River Water pollution affects humans, plants and organisms living in these

rivers. Water pollutants are damaging not only the individual species and
populations, but also the natural biological communities. Moving water

dilutes and decomposes pollutants more rapidly than standing water.

The primary reasons for river water pollution are because of three major
sources of pollution i.e. industry, agriculture and domestic situated along the

rivers. Industries and cities have been located along rivers historically,
because rivers provide transportation and have traditionally been a
convenient place to discharge waste. Agricultural activities have tended to be
concentrated near rivers, because river floodplains are exceptionally fertile

due to the many nutrients that are depo sited in the soil when the river
overflows.

4.1 Sources of Pollution

4.1.1. Point source pollution

Point source pollution refers to the pollution entering the water way through
a discrete conveyance like pipes, channels etc., from source such as
industry.

4.1.2 Non - point source pollution

Non-point source pollution refers to the pollution that does not enter the
water way through a discrete source but accumulative in nature. The
pollutants are collected in small amounts from over a large area. These
pollutants are:

1 Natural contaminants such as dry leaves, dead insects and animals,
bird droppings etc.

1 Agricultural contaminants such as agricultural runoff containing
fertilizers, pesticides etc. The fertilizers and pesticides can be washed

through the solil by rain, to end up in rivers.
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1 Industrial contaminants such as industrial runoff containing industrial
wastes.
Microbial contaminants such as f aecal & total coliform.

1 Human added contaminants such as organic matter through domestic

discharges.

If large amounts of fertilizers or farm waste drain into a river the
concentration of nitrate and phosphate in the water increases considerably.
Algae use these substances to grow and multiply rapidly turning the water
green. This massive growth of algae, called eutrophication, leads to
pollution. When the algae die they are broken down by the action of the
bacteria which quickly multiply, using up all the oxygen in the water which
leads to the death of many animals.

Chemical waste products from industries are discharged in to rivers. Such
pollutants include  cyanide, zinc, lead, copper, cadmium and mercury. These
substances may enter the water in such high concentrations that fish and

other animals are killed immediately. Sometimes the pollutants enter a food

chain and accumulate until they reach toxic levels, eventually killing birds,

fish and mammals.

Factories use water from rivers to power machinery or to cool down
machinery. Dirty water containing chemicals is put back in to the rivers.

Water used for cooling is warmer than the river itself. Raising the
temperature of the water, lowers the level of dissolved oxygen and upsets

the balance of life in the water. People sometimes carelessly throw rubbish
directly into rivers.

4.2 Effects of Environmental factors on River water quality

River water quality is highly variable by nature due to environmental
conditions such as basin lithology, vegetation and climate. In small
watersheds spatial variations extend over orders of magnitude for most
major elements and nutrients, while this variability is an order of magnitude
lower for major basins. Standard river water for use as reference is therefore
not applicable. As a consequence, natural waters can possibly be unfit for
various human uses, even including drinking.

There are three major natural sources of dissolved and soluble matter

carried by rivers: the atmospheric inputs of material, the degradation of
terrestrial organic matter and the weathering  of surface rocks. These
substances generally transit through soil and porous rocks and finally reach
the rivers. On their way, they are affected by numerous processes such as
recycling in terrestrial biota, recycling and storage in soils, exchange
between dissolved and particulate matter, loss of volatile substances to the
atmosphere, production and degradation of aquatic plants within rivers and
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lakes etc. As a result of these multiple sources and pathways, the
concentrations of elements and compounds found in rivers depend on
physical factors (climate, relief), chemical factors (solubility of minerals) and
biological factors (uptake by vegetation, degradation by bacteria). The most
important environmental factors controlling river chemistry are:

1 Occurrence of highly soluble ( halite, gypsum ) or easily weathered

(calcite , dolomite, pyrite, olivine) minerals.

1 Distance to the marine environment which controls the exponential

decrease of ocean aerosols input to land (Na *, Cl-, SO4?", and Mg ?*).

1 Aridity (precipitation/runoff ratio) which determines the concentration
of dissolved substances resulting from the two previous processes.

1 Terrestrial primary productivity which governs the release of nutrients
(C, N, Si, K).

1 Ambient temperature which controls, together with biological soil
activity, the weathering reaction kinetics.
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CHAPTER 3 5

5. WATER QUALITY MONITORING BY CWC

Central Water Commission (CWC) is playing an important role in the field of

water quality monitoring of river water and is observing water quality at

various rivers since 1960%€WCiAabservimywdternuar y,
quality at 78 8 key locations in different rivers across the country: 6 78 on
Hydrological Observation network and 110 Water Quality Sampling station s

(WQSS) . In addition, CWC has started monitoring of water quality of water

bodies across India since 01.03.2023. Till date, 90 water bodies have been

identified for water quality monitoring purpose acros s various states of the

country (Figure 2).
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Figure 2: Water quality network of CWC
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The details of distribution of WQ monitoring  station s among different states
and organisations/basins of CWC are given in the tables and figures given
below.

Table 1: State i wise distribution of Water Quality Monitoring ~ station s
of CWC
Water Grand
.No. | Name of State GDQ | GDSQ GQ WQSS Bodies Total
1 Andhra Pradesh 5 14 2 - 7 28
Arunachal
2 Pradesh 11 9 10 - 3 32
3 Assam 20 26 54 - 11 111
4 Bihar 6 22 1 - 2 31
5 Chhattisgarh 3 18 2 9 4 36
6 Delhi 1 2 - 3 3 9
7 Gujarat 4 9 - 2 6 21
8 Haryana 3 1 - - - 4
Himachal
9 Pradesh ] 6 ] ] ! !
10 |Jammu& 2 7 - - 2 11
Kashmir
11 Jharkhand 6 6 1 7 2 22
12 Karnataka 15 25 2 - 4 46
13 Kerala 2 24 - - 3 29
14 Madhya Pradesh 18 26 4 12 2 62
15 Maharashtra 12 30 4 6 10 62
16 Manipur - - 1 - - 1
17 Meghalaya 5 3 1 - 2 11
18 Mizoram - 5 - - - 5
19 Odisha 5 22 9 14 4 54
20 Puducherry 3 - - - - 3
21 Rajasthan 8 8 - 2 1 19
22 Sikkim - 11 5 6 1 23
23 Tamil Nadu 21 21 - - 5 47
24 Telangana 4 8 1 - 4 17
25 Tripura 3 2 - 1 5
26 Uttar Pradesh 13 48 4 30 6 101
27 Uttarakhand 5 8 1 15 3 32
28 West Bengal 8 21 11 4 3 47
Grand Total 788 90 878
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Figure 3: State -wise distribution of Water Quality Monitoring
stations monitored by CWC
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Table 2:Organisation 1 wise distribution of Water Quality Monitoring  station s of CWC
o Water | Grand
SNo. Organization GDQ | GDSQ GQ WQSS Bodies | Total

Barak and Other Basins

1 Organization, Shillong ! 22 8 ) 4 40

> Brahmap_utra Basin Organization, o8 24 59 ) 13 123
Guwabhati

3 Cauve'ry gnd Sogthern Rivers 35 53 i i 11 99
Organization, Coimbatore
Indus Basin Organization,

4 Chandigarh 2 9 i ) 3 14
Krishna & Godavari Basin

5 Organization, Hyderabad 18 35 ! ) 15 75

6 Lower Ganga Basin Organization, 9 33 1 6 5 54
Patna

7 Monitoring Central Organization, 4 20 1 6 5 36
Nagpur

8 Mahan_adl_& Eastern Rivers 7 43 12 o8 7 97
Organization, Bhubaneswar

9 Monitoring South Organization, 9 19 i i 3 31
Bengaluru

10 Mabhi &_Tapl Basin Organization, 6 15 i 5 6 29
Gandhinagar

11 Narmada Basin Organization, 8 9 4 11 1 33
Bhopal

12 Teeste_l & I_3hag|rath| Damodar Bag 14 32 18 12 6 82
Organization, Kolkata

13 Upper Ganga Basin Organization, 6 31 5 33 5 77
Lucknow

14 Yamgna Basin Organization, New 27 38 3 12 6 86
Delhi

Grand Total 788 90 878
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Figure 4: Organisation

-wise distribution of water quality

station s monitored by CWC.

Monitoring
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Table 3:Basin -wise water

-quality  Monitoring station

s monitored by

CwC
. Water Grand
S.No. Basins GDQ | GDSQ | GQ | WQSS Bodies Total
1 Barak & Other Basin 7 19 8 - 2 35
2 Brahmani & Baitarni Basin 1 11 3 12 1 28
3 Brahmaputra Basin 34 43 76 7 18 177
4 Cauvery Basin 20 22 - - 3 45
5 EFR b/w Pennar and 7 5 - - 5 17
Cauvery
6 EFR Between Krishna & ) 1 - - ) 1
Pennar
7 EI;I;%aI?/ZaNeen Mahanadi & 1 3 5 - 1 10
8 gz;nSouth of Cauvery 5 4 ] - ] 6
9 Ganga Basin 50 115 7 56 19 247
10 Godavari Basin 12 33 4 6 14 69
11 Indus Basin 2 9 - - 3 14
12 Krishna Basin 10 31 3 - 6 50
13 Mahanadi Basin 3 22 3 10 4 42
14 Mahi Basin 2 3 - - - 5
15 Narmada Basin 8 11 4 11 3 37
16 Pennar Basin 4 4 - - 2 10
Rivers Draining into - - } }
17 Bangladesh Bgsin 1 1
R D AR R
19 Sabarmati Basin 1 1 - 1 2 5
20 Subarnarekha Basin 2 6 1 6 1 16
21 Tapi Basin 1 3 - - 2 6
WFR of Kutch &
22 Saurashtra including Luni 2 3 - - - 5
Basin
23 WFR South of Tapi Basin 11 31 1 1 4 48
Grand Total 788 90 878
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Figure 5: Map showing the basin
Monitoring

- wise distribution of water quality
station s monitored by CWC.
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The water quality samples collected at these monitoring  station s are
analysed at laboratories of CWC. At present, CWC follows a three -tier
laboratory system which consists of Level I, Il and Il types of laboratories

for providing analytical facilities for the analysis of river water samples

collected from water quality monitoring station s covering all the important
river basins of India.

The three -tier laboratory system consists of:

. Level -I Laboratories: 465 level -1 laboratories located at field water quality
monitoring  station s on various rivers of India for monitoring of 14 in-situ
parameters: Colour, Odour, Temperature pH, Electrical Conductivity and
Dissolved Oxygen (a map showing 4 65 Level-1labs can be seen at figure  -6).

. Level -II Laboratories: 20 level -1l laboratories located at division offices to

analyse 32 physico -chemical and bacteriological parameters of river water.

. Level -lll Laboratories: 5 regional labs located at New Delhi, Varanasi,
Hyderabad, Coimbatore and Guwahati for analysis of 56 parameters
including trace & toxic metals and pesticides.

Out of 2 5 level -1I/1ll laboratories of CWC, 2 2 laboratories of CWC have got
accreditation by National Accreditation Board for Testing and Calibration
Laboratories (NABL) in the field of testing in accordance with Standard

ISO/IEC 17025:2017. A map showing level -1/ 11l labs can be seen at figure -
7. The details of monitoring parameters in each le vel labs are depicted in
table -4.
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Table 4: List of Water Quality Parameters

monitored by CWC

1 Temperature Temperature Temperature

2 Colour and Intensity pH pH

3 QOdour Electrical Conductivity Electrical Conductivity

4 pH Dissolved Oxygen (DO) Dissolved Oxygen (DO)

5 Electrical Conductivity Turbidity Turbidity

6 Dissolved Oxygen Biochemical Oxygen Demand (BOD) Biochemical Oxygen Demand (BOD)
7 Weather Chemical Oxygen Demand (COD) Chemical Oxygen Demand (COD)
8 gi‘l’éh of main stream/depth of water | zo| piccolved|Solids (TDS) Total Dissolved Solids (TDS)
9 Visible effluent discharge Sodium Sodium

10 Human activities Around station Calcium Calcium

11 Station details Magnesium Magnesium

12 Velocity Potassium Potassium

13 Discharge Phenolphthalein Alkalinity (Carbonate) Phenolphthalein Alkalinity (Carbonate)
14 Water Level Total Alkalinity Total Alkalinity

15 Chloride Chloride

16 Sulphate Sulphate

17 Fluoride Fluoride

18 Boron Boron

19 Ammoniacal Nitrogen Ammoniacal Nitrogen

20 Nitrate Nitrate

21 Nitrite Nitrite

22 Phosphate Phosphate

23 Silicate Silicate

24 Total Coliform MPN/100 ml Total Coliform MPN/100 ml
25 Faecal Coliform MPN/100 ml Faecal Coliform MPN/100 ml
26 E. Coli E. Coli

27 Faecal Streptococci Faecal Streptococci

28 Hardness Hardness

29 NO2+NO3 NO2+NO3

30 Sodium Adsorption Ratio Sodium Adsorption Ratio

31 % Sodium % Sodium

32 Residual Sodium Carbonate Residual Sodium Carbonate
33 Arsenic

34 Cadmium

35 Chromium

36 Copper

37 Iron

38 Lead

39 Nickel

40 Mercury

41 Zinc

42 Alpha BHC

43 Beta BHC

44 Gama BHC (Lindane)

45 OP DDT

46 PP-DDT

47 Alpha Endosulphan

48 Beta Endosulphan

49 Aldrin

50 Dieldrin

51 Carbaryl (Carbamate)

52 Malathion

53 Methyl Parathion

54 Anilophos

55 Chloropyriphos

56 2-4D
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Figure 6: Level -1 Water quality laboratories of CWC
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WQ Laboratories of CWC

Figure 7: Level -II/lll Water quality laboratories of CWC
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CHAPTER 3 6

6.1 River Water Quality Hot Spots in India

The river water quality monitoring is most essential aspect of restoring the
water quality. One of the main objectives of the river water quality
monitoring is to assess the suitability of river water for drinking purposes,

irrigation, outdoor bathing and propagation of wildlife, fisheries. The physical

and chemical quality of river water is important in deciding its suitability as a
source of drinking water after treatment/bathing etc. As such the suitability

of river water for potable uses with regard to its chemical quality has to be

deciphered and defined on the basis of some vital characteristics of the
water. River water quality is very important for aspect in India. The physico Z
chemical parameters like pH, Electrical Conductivity (EC), Fluoride (F ),

Ammonia as N (NH 3-N), Nitrate as N (NO  3°-N), Chloride (CI -), Total Hardness
(TH), Boron (B), Sodium Adsorption Ratio (SAR), Dissolved Oxygen (DO),
Biochemical Oxygen Demand (BOD), Total Coliform (TC) and Faecal Coliform
(FC) are important constituents defining the quality of river water in surface

water. Therefore, presence of these parameters in river water beyond the

value for permissible limit has been considered as river water quality hot

spots. The best use classification is essential, for maintaining the quality of

river water of the particular stretch. The study is based on average values of
13 parameters observed during Pre -monsoon (January to May), Monsoon
(June to October) and Post -monsoon (November to December) seasons for
the year 2025.

In this study identification of hot spot in Indian river w .r.t. pH, Electrical
Conductivity (EC), Ammonia as N (NH 3-N), Boron (B), Sodium Adsorption
Ratio (SAR), Dissolved Oxygen (DO), Biochemical Oxygen Demand (BOD)

and Total Coliform (TC) parameters are done based on Class B, D & E of
Designated best uses of water by Central Pollution Control Board (CPCB)
(Table.4). In addition to above parameters, hotspots identification in Indian

River w .r.t. Fluoride (F ), Nitrate as N (NO 3-N) , Chloride (Cl -), Total
Hardness (TH) parameters are done based on BIS (Bureau of Indian
Standards) IS 10500: 2012 (Table.5) for drinking water as a benchmark in
absence of any standard for these parameters for drinking waters .Faecal
Coliform (FC) is based on the Primary Water Quality Criteria for Bathing

Water mentioned in the Ministry of Environment, Forest and Climate Change
(MoOEFCC) Gazette Notification, 2000
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6.2 Study Area

A total number of 774 water quality monitoring stations in year 202 5
covering all the important rivers of country were studied for water quality
hotspots in rivers of India.

The coverage of WQ monitoring station s with respect to various parameters
are given as shown below:

(A)  For pH, Electrical Conductivity and Chloride in figure -8.
(B) For Ammonia -Nin figure -9.

(C) For Fluoride in figure -10.

(D)  For Total Hardness (T.H.) in figure -11.

(E) ForBoroninfigure -12.

(F)  For Nitrate -N in figure -13.

(G) For Dissolved Oxygen (D.O.) in figure -14.

(H)  For Biochemical Oxygen Demand (B.O.D.) in figure -15.
() For Total Coliform and Faecal Coliform in figure -16.

J) For Sodium Absorption Ratio (S.A.R.) in figure -17.
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Water Quality Standard in India

Central Pollution Control Board (CPCB) has identified water quality
requirements in terms of certain chemical characteristics, known as primary

water quality criteria (Table 5). Based on this classification, the natural
water has been categorized as Class -A Drinking Water Source without
conventional treatment but after disinfection; Class -B Outdoor bathing
(Organized); Class -C Drinking water source after conventional treatment

and disinfection; Class -D Propagation of Wild life and Fisheries; Class -E
Irrigation, Industrial Cooling, Controlled Waste disposal. Further BIS vide its
document BIS 10500:2012 has recommended water quality standards for

drinking water (Table 6).

Table5: Designated Best Used Water by CPCB

Designated Best Use Class Criteria
1. Total Coliforms Organism
MPN/100 ml shall be 50 or less
Drinking Water Source A 2. pH between 6.5 and 8.5
without conventional 3. Dissolved Oxygen 6 mg/L or more
treatment but after 4. Biochemical Oxygen Demand 5 days
disinfection 20 °C, 2 mg/L or less
1. Total Coliforms Organism
MPN/100 ml shall be 500 or less
2. pH between 6.5 and 8.5
Outdoor bathing B 3. Dissolved Oxygen 5 mg/l or more
(Organised) 4. Biochemical Oxygen Demand 5 days
20 °C, 3 mg/L or less
1. Total Coliforms Organism MPN/100m|
shall be 5000 or less
Drinking water source after 2.pH between 6 and 9
conventional treatment C 3. Dissolved Oxygen 4 mg/L or more
and disinfection 4. Biochemical Oxygen Demand 5 days
20 °C, 3mg/L or less
1. pH between 6.5 and 8.5
Propagation of Wild life D 2. Dissolved Oxygen 4 mg/l or more
and Fisheries 3. Free Ammonia (as N) 1.2 mg/L or less
1. pH between 6.0 and 8.5
2. Electrical Conductivity at 25 °C micro
Irrigation, Industrial E mhos/cm, maximum 2250
Cooling, Controlled Waste 3. Sodium absorption Ratio Max. 26
disposal 4.Boron Max. 2 mg/L
Below Not meeting any of the A, B, C,D & E
-E criteria
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Table6: Drinking Water Quality Standards BIS:10500, 2012

Permissible
Requirement limit in the
S.No. Characteristic (Acceptable absence of
Limit) Alternate
source
Essential
Characteristics
1 Colour,Hazenunits,Max 5 15
2 Odour Agreeable Agreeable
3 Taste Agreeable Agreeable
4 Turbidity NTU, Max 1 5
5 pH Value 6.5-8.5 No relaxation
6 TotalHardnesgasCaCQ) mg/L, Max. 200 600
7 Iron (asFe),mg/L, Max 1.0 No relaxation
8 Chlorides(asCl), mg/L, Max 250 1000
9 Residuafree chlorine,mg/L, Minimum 0.2 1.0
Desirable
Characteristics
10 Total Dissolvedsolids,mg/L, Max 500 2000
11 Calcium(as Ca) mg/LMax. 75 200
12 Magnesium(asMg) mg/L, Max 30 100
13 Copper(asCu), mg/L,Max 0.05 15
14 Manganes¢asMn) mg/L, Max 0.1 0.3
15 SulphategasSQy), mg/L, Max 200 400
16 Nitrate (asNOs) mg/L, Max. 45 No relaxation
17 Fluorides(asF), mg/L,Max 1.0 15
18 Ammonia(astotalammoniaN) mg/L 0.5 No relaxation
19 Mercury(asHg), mg/L,Max 0.001 No relaxation
20 Cadmium(asCd), mg/L,Max 0.003 No relaxation
21 Selenium(asSe), mg/LMax 0.01 No relaxation
22 Total Arsenic(asAs), mg/L, Max 0.01 No relaxation
23 CyanidegasCN), mg/L, Max 0.05 No relaxation
24 Lead(asPb),mg/L, Max 0.01 No relaxation
25 Zinc (asZn), mg/L, Max 5 15
26 Anionic detergentgasMBAS), mg/L, Max 0.2 1
27 Total Chromium(asCr), mg/L,Max 0.05 No relaxation
o8 IIz’/loIynucleaiaromatic hydrocarborn@sPAH), mg/L, i i
ax
29 Mineral oil, mg/L, Max 0.5 No relaxation
30 Pesticidesng/L, Max Absent 0.001
33 Alkalinity mg/L, Max 200 600
34 Aluminum (asAl) mg/L, Max 0.03 0.2
35 Boronmg/L, Max 0.5 1.0
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MINISTRY OF ENVIRONMENT AND FORESTS NOTIFICATION
New Delhi, the 25th September, 2000

Primary Water Quality Criteria for Bathing Waters:
In a water body or its part, water is subjected to several types of uses.

Depending on the types of uses and activities, water quality criteria have
been specified to determine its suitability for a particular purpose. Among
the various types of uses there is one use that demands highest level of
water quality or purity and that is termed as Designated Best Use in that
stretch of water body. Based on this, water quality requirements have been
specified for different uses in terms of primary water quality criteria. The
primary water quality criteria for bathing water are specified along with the

rationale.
Table 7:  Primary Water Quality Criteria for Bathing Water
(Water used for organised outdoor bathing)
CRITERIA RATIONALE

1.Faecal 500 (desirable) To ensure low sewage contamination.

Coliform 2500 (Maximum Faecal coliform and faecal streptococci

MPN/100 ml Permissible) are considered as they reflect the
bacterial pathogenicity.
The desirable and permissible limits are
suggested to allow for fluctuation in

2. Faecal 100 (desirable) environmental conditions such as

Streptococci 500 (Maximum seasonal change, changes in flow

MPN/100 ml Permissible) conditions etc.

2.pH Between 6.5 -85 The range provides protection to the skin
and delicate organs like eyes, nose, ears
etc. which are directly exposed during
outdoor bathing.

3. Dissolved 5 mg/1 or more The minimum dissolved oxygen

Oxygen concentration of 5 mg/1 ensures
reasonable freedom from oxygen
consuming organic pollution immediately
upstream which is necessary for
preventing production of anaerobic
gases (obnoxious gases) from sediment.

4. Biochemical 3 mg/1 or less The Biochemical Oxygen Demand of 3

Oxygen mg/1 or less of the water ensures

demand 3 - reasonable freedom from oxygen

day,27°C demanding pollutants and prevent
production of obnoxious gases.
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6.3 Water Quality Parameters
6.3.1 pH

The term pH stands for the power of hydrogen, and it is a measure of the
acidity or alkalinity of a solution. The numerical value of pH is determined by

the molar concentration of hydrogen ions (H+) present in the solution. The

pH scale ranges from 1 to 14, where water with a pH of 7 is considered
neutral, pH values below 7 are acidic, and pH values above 7 are considered

basic or alkaline (Langland & Cronin, 2003). pH value done by taking the
negative logarithm of the H+ concentration ( -log(H+)).

pH= - logio[H*]orlog[l/H *]

pH in water can be influenced by various factors, both natural and man
made. Natural changes in pH occur due to interactions with surrounding
rock, particularly carbonate forms, and other materials. Precipitation,
especially acid rain, and discharges from wastewater or mining operations
can also cause fluctuations in pH levels. Additionally, the concentration of

carbon dioxide (CO2) in water can influence pH levels (Hickin, 1995).

The pH of water is important because it affects the MINIMUM pH LEVELS
health of aquatic organisms and the solubility and “

toxicity of chemicals and heavy metals in the water. n &
Most aquatic creatures prefer a pH range of 6.5 -9.0, “ cuominse
though some can live in water with pH levels outside n

of this range. If the pH of water is too high or too j coRAL

low, the aquatic organisms living within it will die *u St
(EPA, 2012). SAMON | CRAYFISH
Humans can tolerate a wider range of pH levels than P
aquatic organisms, but there are still concerns. pH - e
values greater than 11 can cause skin and eye *::‘ m'
irritations, as does a pH below 4. A pH value below "‘ ’

2.5 will cause irreversible damage to skin and organ
I|n|r.195. Lower pH levels increase the risk of mobilized ﬁ
toxic metals that can be absorbed, even by humans, “ i)
and levels above 8.0 cannot be effectively disinfected

with chlorine, causing other indirect risks. In addition, pH levels outside of

6.5 -9.5 can damage and corrode pipes and other systems, further increasing

heavy metal toxicity (Fink, 2005).  Therefore, it is important to maintain the

pH levels of water within the recommended range of 6.5 -8.5, as per CPCB's
designated best uses of water (Class A and B).
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6.3.2 Electrical Conductivity (EC)

Conductivity is a measure of water's ability to conduct an electrical flow, and

it is directly related to the concentration of ions present in the water
(Wetzel, 2001). These ions come from dissolved salts and inorganic
materials like alkalis, chlorides, sulfides, and carbonate compounds. The
more ions present in the water, the higher its conductivity (Langland &
Cronin, 2003). Conversely, the fewer the ions in the water, the lower its
conductivity. Compounds that dissolve into ions are known as electrolytes
(Palermo, 2008).

Salinity and conductivity have a strong correlation, and conductivity is used
in algorithms to estimate salinity and TDS, both of which affect water quality
and aquatic life. Salinity is specifically important because it affects dissolved
oxygen solubility. The higher the salinity level, the lower the dissolved
oxygen concentration (DWFS,2014). Temperature affects conductivity by
increasing ionic mobility and the solubility of salts and minerals. This can be
seen in diurnal variations as a body of water warms up due to sunlight, and
conductivity increases, and then cools down at night, decreasing conductivity
NSIDC. (2014).

Heavy rainfall or other severe weather events can contribute to flooding, and
the effect on conductivity depends on the water body and surrounding soil.
In areas with dry and wet seasons, conductivity usually drops overall during

the wet season due to the addition of the water source  though the overall
conductivity is lower for the season, there are often conductivity spikes as
water initially enters a floodplain. If a floodplain contains nutrient -rich or

mineralized soil, previously dry salt ions can enter solution as it is flooded,
raising the conductivity of water (Sallenave, 2011). A sudden increase or
decrease in conductivity in a body of water can indicate pollution.
Agricultural runoff or a sewage leak will increase conductivity due to the
additional chloride, phosphate, and nitrate ions. In both cases, the additional
dissolved solids will have a negative impact on water quality (ESCT, 2013).

Most aquatic species have adapted to specific salinity levels, and salinity
values outside of a normal range can result in fish kills due to changes in
dissolved oxygen concentrations, osmosis regulation, and TDS toxicity
(McManus & Woodson, 2012; Beskenis, 2006; Guiry, 2014).

6.3.3 Ammonia (NH 3)

Ammonia is a commonly found pollutant in aquatic environments around the
world (CEPA, 1999; Camargo & Alonso, 2006). Ammonia occurs naturally in
water bodies, arising from the microbiological decomposition of nitrogenous
compounds in organic matter. Fish and other aquatic organisms also excrete
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ammonia. Ammonia may also be discharged directly into water bodies by
some industrial processes or as a component of domestic sewage or animal
slurry. Ammonia can also arise in waters from the decay of discharged
organic waste. Natural (unpolluted) waters contain relatively small amounts
of ammonia, usually < 0.02mg/L as N. The presence of ammonia in
freshwater has been associated with the acidification of rivers and lakes,
eutrophication, and direct toxicity to aquatic organisms (CEPA, 1999;
Camargo & Alonso, 2006; Baker et al., 1991). Ammonia exists in aqueous
solutions in two forms, ionized (NH 4%) and unionized (NH 3) and the unionized
fraction is toxic to freshwater fish at very low concentration. The relative
proportions of ionized and unionized ammonia in water depend on
temperature and pH and to a lesser extent on salinity. The concentration of
unionized ammonia becomes greater with increasing temperatures and pH
and with decreasing salinity.

The toxicity of this compound on aquatic organisms will depend on the
chemical form of ammonia, pH, and temperature. Furthermore, it will
depend on the time of exposure (Francis -Floyd, 2009). This compound
damages the qills, liver, kidney, spleen and other organ tissues of fish,
therefore causing breathing difficulties (Benli et al., 2008; Schram et al.,
2010). This may lead to physiological alterations and, eventually, exhaustion

or death (Schram et al., 2010). Ammonia can cause cell damage and can

also affect the antioxidant defence system, thus altering the levels of
oxidative stress in fish (EPA, 2013; Sinha et al., 2014). Ammonia can also

alter fish behaviour. Fish exposure to sub -lethal concentrations of ammonia
can reduce swimming activity (Wicks et al., 2002), foraging behaviour
(Tudorache, 2008), and the ability to flee from predators (Tudorache, 2008;
McKenzie, 2009).

6.3.4 Fluoride (F")

Fluoride is a natural element that is commonly found in water sources, soil,

and various foods. It is the 13 th most abundant element, commonly
occurring in the minerals fluorspar (CaF 2), cryolite (Na 3AlFs) and fluorapatite
(3Ca3(PO4)2 Ca (F, Cl)2) while industrial wastes, use of extensive fertilizers

and brick kilns are examples of the anthropogenic sources (Cotton &
Wilkinson, 1988; Mackay & Mackay, 1989).

Fluoride is beneficial for dental health because it helps strengthen tooth
enamel and makes teeth more resistant to acid attacks from bacteria and
sugars. However, excessive fluoride intake can lead to health issues (CPHA,
1979). The maximum permissible limit of Fluoride as per IS 10500 -2012 for
drinking water is 1.5 mg/L. Excessive exposure to fluoride during tooth
development, especially in childhood, can lead to a cosmetic issue known as
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dental fluorosis. This condition results in changes in tooth enamel color and,
In more severe cases, pitting or mottling of the teeth. Prolonged exposure to
very high levels of fluoride, usually through drinking water with
concentrations well above recommended levels, can lead to skeletal
fluorosis. This condition affects the bones and joints and can cause pain and
limited mobility (Hussain et al., 2010).

6.3.5 Total Hardness (TH)

The definition of water hardness is based on the measured content of
divalent metal cations, with dissolved calcium (Ca++) and magnesium
(Mg++) being the two primary divalent cations found in most waters. In
natural water sources, calcium and magnesium are typically bound to
bicarbonate, sulfate or chloride. The main sources of water hardness are
sedimentary rocks, seepage and runoff from soils. Generally, hard waters
originate from areas with thick topsoil and limestone formations, with
groundwater tending to be harder than surface water. The two main
industrial sources of water hardness are the inorganic chemical and mining
industries. (Sawyer & McCarty, 1967; Biesecker & George, 1972).

To classify water hardness, general guidelines are as follows: 0 to 60 mg/L
as CaCOa3 is considered soft water; 61 to 120 mg/L as moderately hard
water; 120 to 180 mg/L as hard water; and more than 180 mg/L as very
hard water.

The hardness of water is harmful to the boilers and hot water pipes as the
deposition of salts occur, which can reduce their efficiency. The hard water is
not good for washing as it is difficult for hard water to form lather with soap
(Ramya et al 2015). The World Health Organisation states that hard water
has no known adverse health effects (Akram, 2018). There are no serious
health effects associated with drinking hard water. However solid water acts
as a dietary supplement as it contains calcium and magnesium that
strengthens bones and teeth (Sengupta, 2013). Hard water contains high
concentration of dissolved minerals therefore millions of people think that
these dissolved minerals have positive effects on the health of its drinkers
((Sawyer & McCarty, 1967; Biesecker & George, 1972).

6.3.6 Chloride (CI")

Chloride (Cl ) ion is a major inorganic anion found in water and wastewater,
occurring naturally in all types of water. It is widely distributed in nature,
mainly as the sodium (NaCl) and potassium (KCI) salts, and constitutes
about 0.05% of the lithosphere (NRCC, 1977). The greatest amount of
chloride found in the environment is in the oceans. The salty taste produced
by chloride concentrations is variable and dependent on the chemical
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composition of water. The presence of chloride in river water can be
attributed to various sources, such as the dissolution of salts in sail,
discharge of effluents from chemical industries, sewage discharge,
contamination from refuse leachates, and sea water intrusion in coastal
areas. Each of these sources leads to local contamination of river water.
Chloride concentration serves as an indicator of sewage pollution in fresh
water regions, with the discharge of domestic sewage being the most
significant source of chlorides in the waters.

Chloride is an essential element and the main extracellular anion in the
body. It is a highly mobile ion involved in maintaining proper osmotic
pressure, water balance, and acid Jbase balance. Small amounts of chlorides
are required for normal cell functions in plant and animal life. Fish and
aguatic communities cannot survive in high levels of chlorides. The World
Health Organization (WHO), Bureau of Indian Standard, and other regulatory
bodies provide guidelines for safe levels of chloride in drinking water,
typically below 250 milligrams per liter (mg/L) (WHO, 1979).

High chloride concentrations in water can affect the aesthetic quality of the
water, imparting a salty taste. While this doesn't pose a direct health risk, it
can lead to consumer dissatisfaction with the water's taste and smell.
Individuals with certain health conditions, such as hypertension (high blood
pressure) or cardiovascular diseases, may need to monitor their salt intake,
including chloride. High chloride levels in water can contribute to increased
sodium intake. Excessive chloride in water can have negative effects on
aguatic ecosystems, particularly in freshwater environments, and can harm
aquatic life, including fish and other organisms sensitive to changes in water
quality (CNHW, 1983).

6.3.7 Boron (B)

Boron is a naturally occurring element found in the earth's crust and found in
fruits, vegetables, and water sources. It binds to oxygen, forming borates,
and is released into the environment through natural processes and human
made activities. Boron is essential for plant growth, but the required amount
is relatively low. If boron exceeds a specific tolerance level, it may lead to
injury. The range between boron deficiency and toxicity for many crops is
narrow. To sustain an adequate supply of boron, at least 0.02 ppm of boron
in irrigation water may be necessary, while boron levels should be lower
than 0.3 ppm to avoid toxicity. Higher boron concentrations may require an
evaluation of the intended crop's boron tolerance. Boron toxicity is not a
widespread issue, but it can be a crucial parameter for assessing irrigation
water quality. Plants grown in soils high in lime may tolerate higher boron
levels than those grown in non -calcareous soils. Boron is weakly adsorbed by
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soils, meaning its root -zone concentration may not directly vary with the
degree of boron concentration in irrigation water during plant growth.
Symptoms of boron injury may include leaf 'burning,’ chlorosis, and necrosis,
although some boron -sensitive species may not exhibit obvious symptoms.

6.3.8 Nitrate (NO 3°)

Nitrate is a compound that can be found in the environment naturally and
synthetically under various conditions. The amount of nitrogen present or
both nitrogen and oxygen are used to measure nitrate in drinking water,
which is the principal form of combined nitrogen that is present in natural
waters. It serves as a nutrient that stimulates plant growth. However,
excessive amounts of nitrogen may lead to the proliferation of macrophytes
or phytoplankton. Nitrates can be contributed to freshwater through the
discharge of sewage and industrial waste, as well as run -off from agricultural
fields. Nitrate is the final product of the oxidation of ammonia. Effluents such
as sewage contain high levels of ammonia, which can increase nitrate
concentrations in receiving waters. High levels of nitrate in river waters may
indicate pollution, even though this form of nitrogen can be used as a source
of nutrients for plants and encourage plant proliferation (Hamzaraj et al.,
2014).

The standard for nitrate in drinking water is 10 .16 mg/L nitrate as N (NOs'-
N) or 45 mg/L nitrate (NOz7). Nitrate in drinking water can cause
Methemoglobinemia or blue baby syndrome, which is a significant health

problem associated with nitrate.

6.3.9 Dissolved Oxygen (DO)

The amount of gaseous oxygen dissolved in water is known as dissolved

oxygen, which enters the river water through diffusion from the atmosphere

and as a by -product of aquatic plants' photosynthesis (Wetzel, 2001). The
presence of dissolved oxygen in the aquatic habitat is crucial for the survival

of organisms living in water bodies, inc luding fish and invertebrates. A nimals
require oxygen to survive, and fish, for instance, can't survive for long in

water with less than 5 mg/L of dissolved oxygen (EPA, 2014) . Most aquatic

plants, fish and zooplankton need oxygen in water in order to breathe. Good

oxygen levels are critical for the health of a river system. Slow flowing,

polluted river water is often associated with low oxygen conditions, which

cannot support much life.

The low level of dissolved oxygen in water indicates contamination and is an
important factor in determining water quality, pollution control, and
treatment processes. The level of dissolved oxygen in natural and
wastewater depends on the physical, chemical, and biochemical activities
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occurring in water bodies. Oxygen is considered poorly soluble in water, and
its solubility is related to temperature and pressure. The introduction of

organic waste, especially domestic and animal sewage, industrial waste from

paper mills, leather manufacturing, slaughterhouse sewage, and crop
wastewater, significantly reduces the DO in river water. The wastes from
these industries cause oxygen demand, and they're broken down and
decomposed by bacteria into oxygen. Most oxygen -demanding waste is
organic.

Low oxygen in water can be fatal to fish and other organisms living in water.

A minimum of about 4 mg/L of DO is required for the survival of living
organisms in water. Oxygen  -depleting substances reduce the available DO.
During the summer months, the rate of biological oxidation is significantly
increased, yet the DO concentration is at its minimum due to higher
temperatures. The DO concentration, temperature, and photosynthesis rate

are interdependent and vary diurnally. The decrease in the DO concentration
during nights due to the inhibition of photosynthetic activity and the increase

in DO concentration due to active photosynthesis of microalgae during the
daytime have been observed (Saba et al., 2017).

6.3.10 Biochemical oxygen Demand (BOD)

Biochemical Oxygen Demand (BOD) is a crucial parameter that quantifies
the amount of dissolved oxygen required by aerobic biological organisms to
break down organic materials within a river water sample (Armiento, 2016).
Diverse sources contribute to BOD, encompassing municipal and industrial
wastewater discharges, agricultural runoff, and leachate from landfills.
Within rivers, oxygen consumption arises from a combination of aquatic
animal respiration, decomposition processes, and various chemical reactions.
Wastewater discharged from sewage treatment plants often contains organic
substances, which are decomposed by microorganisms, consuming oxygen
in the process. Additionally, stormwater runoff from farmland or urban
streets, feedlots, and malfunctioning septic systems can introduce oxygen
consuming wastewater.

Several factors influence BOD, including the type and quantity of organic
material present, temperature, pH, dissolved oxygen concentration, and the
presence of bacteria.

CPCB has recommended a concentration of 3.0 mg/l of biochemical oxygen
demand for outdoor bathing. Water having above 3.0 mg/l BOD
concentration is not suitable for outdoor bathing. In pristine conditions,
rivers generally exhibit a 5 -day carbonaceous BOD below 1 mg/L. In
moderately polluted scenarios, BOD values fall within the range of 2 to 8
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mg/L. Rivers cross the threshold into severe pollution when BOD values
exceed 8 mg/L (Grover and Wats, 2013).

The impact of high BOD on the aquatic ecosystem is significant because it
can lead to the death of aquatic life. The high levels of BOD can deplete the
dissolved oxygen levels in the water, which can cause fish and other aquatic

life to suffocate. Additionally, the high levels of BOD can cause the water to

become cloudy and murky, making it difficult for aquatic life to thrive.

6.3.11 Total Coliforms (TC) and F aecal Coliforms (FC)

Coliforms are one of the most useful indicator organisms which are easily
detectable. Total Coliforms represent a group of 16 species of bacteria that

are found in soil, vegetation, animal wastes and human sewage. Their
presence gives an idea about the pollution level of the water bodies.
Coliforms are called indicators because their presence give an indication of

the possibility of presence of other microorganisms including harmful
pathogens. F aecal coliforms represent a sub category of TC with 6 species
including the harmful E. coli bacteria. These are determined by the Most
Probable Number (MPN) method. MPN method is a statistical, multi -step
assay consisting of presumptive, confirmed and completed phases.

6.3.12 Sodium Absorption Ratio (S.A.R.)

The sodium adsorption ratio (SAR) is a crucial parameter for managing soil
quality in agriculture. It determines the suitability of irrigation water by
analysing the concentrations of different cations, including the primary
alkaline and earth alkaline cations in the water. The SAR indicates the
relative proportion of sodium to other cations in the water, which affects the
soil structure's potential for degradation. If the soil contains excessive
sodium, it can lead to sodicity, causing soil structure degradation and higher
erosion rates. The SAR value is significant as it predicts the potential for
sodium accumulation in the soil. Higher SAR values indicate a higher risk of
soil problems due to sodium accumulation, such as decreased permeability
and soil structure degradation. Sodic soils, resulting from excessive sodium,
can also lead to poor water infiltration, drainage problems, and decreased
crop yields (Laxmi et al., 2022).
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CHAPTER 3 7

7.1 Result s and Comparison with Hot Spot S reported in 202 3

7.1.1 pH

The pH value is expressed as the ratio of [H *] to [OH ] (hydroxide ion

concentration). The Bureau of Indian Standards (BIS) recommends a

desirable pH range of 6.5 to 8.5 for drinking water. This limit is also set by

the Central Pollution Control Board (CPCB) for various water classes: Class A

(drinking water source after disinfection), Class B (organized outdoor

bathing) and Class D (wildlife propagation, all defined within the 6.5 to 8.5

range. Water samples from various monitoring stations across different

rivers in India were analyzed for pH during the pre -monsoon, monsoon, and

post-mons oon seasons, and t he dat a wer e comp
recommended pH limits.

pH values across various monitored sites during the pre -monsoon, monsoon,
and post -monsoon seasons show significant variability. This indicates diverse
environmental conditions and potential anthropogenic influences. During the
study period, 11 water quality stations covering major river basins, including

the Ganga Basin, Barak & Other Basin, Krishna Basin, Cauvery Basin, Mahi

Basin and West Flowing Rivers South of Tapi Basin, recorded pH values
beyond the permissible limit.

During the pre -monsoon season, pH values ranged from 4.39 at Kharkhana
(Myntdu River, Meghalaya) to 8.63 at Barod (Kalisindh River, Rajasthan).
Additional elevated pH values were observed at Deosug ur (Krishna River,
Karnataka) 3 8.56, Khanpur (Mahi River, Gujarat) J 8.55, and Vijayawada
(Krishna River, Andhra Pradesh) 3 8.53, indicating alkaline conditions.
Conversely, slightly acidic conditions were recorded at Thumpamon
(Pampa/Achankovil, Kerala) J 6.48, and strongly acidic conditions at
Kharkhana. In total, six stations exceeded the permissible pH range, either

below 6.5 or above 8.5.

In the monsoon season, pH values showed relatively moderated variation,
ranging from 5.18 at Kharkhana (Myntdu River, Meghalaya) to 8.53 at
Hogenakkal (Chinnar River, Tamil Nadu). Therriaghat (Umsohryngkew River,
Meghalaya) recorded 6.49, slightly below the acceptable threshold. During
this season, three stations exceeded the prescribed limits

During the post -monsoon season, pH values ranged from 4.60 at Kharkhana
(Myntdu River, Meghalaya) to 8.51 at Khanpur (Mahi River, Gujarat).
Slightly acidic values were also observed at Umkhen Il (6.15) and Umsiang
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(6.21) in Meghalaya. While most stations remained within the acceptable
range, f ive stations recorded pH values outside the prescribed limits,
predominantly in the Barak & Other Basin.

Comparison

between 202

3 -2025 :

The comparison of pH hot spots from 2023 to 2025 reveals notable seasonal

variations across the Pre

-Monsoon, Monsoon, and Post

-Monsoon periods.

Total No. of Number of Hot - Spots found for pH
YEAR Hotspots
Pre -Monsoon Monsoon Post - Monsoon
found
2023 23 20 14 11
2024 30 20 10 08
2025 11 06 03 05

During the pre
which remained unchanged
significantly declined to 6,

in 2025,

-monsoon season, 20 pH hot spots were recorded in 2023,
in 2024. However,
indicating a substantial reduction of 70%

the number

compared to 2023 and 2024.

In the monsoon season, the number of hot spots decreased from 14 in 2023

to 10 in 2024, representing a reduction of approximately 28.6%. A further

marked decline was observed in 2025, with only 3 hot spots reported,
reflectinga 70% decrease compared to 2024

During the post -monsoon season, hot spots reduced from 11 in 2023 to 8 in
2024, indicating a decrease of approximately 27.3%. In 2025, 5 hot spots
were identified, showing a further reduction of 37.5% compared to 2024 and
54.5% compared to 2023.

Overall, while 2024 showed a slight increase in total hot spots compared to
2023, a significant declining trend is observed in 2025 across all seasons,
suggesting an overall improvement in pH compliance levels during the study
period.

The hot spot study and GIS map for pH parameter are given below in Table
8 and figure 18.
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Table 8: Monitoring stations having pH value above 8.% below 6.5 in River Water in

205

S.No Wat_er Quality River/ _ Division State District Pre Monso | Post

. Stations Reservoir Monsoon on Monsoon

1 Barod Kalisindh CD Jaipur Rajasthan Kota 8.63 - *

2 Byrnihat Umtrew MID, Shillong | Meghalaya RiBhoi - - 6.31

3 Deosugur Krishna LKD, Karnataka Raichur 8.56 - -
Hyderabad

4 Hogenakkal Chinnar SRD, Tamil Nadu | Dharmapuri * 8.53 *
Coimbatore

5 Khanpur Mahi MD, Gujarat Anand 8.55 - 8.51
Gandhinagar

6 Kharkhana Myntdu MID, Shillong | Meghalaya East Jaintia Hills 4.39 5.18 4.60

7 Therriaghat Umsohryngk | MID, Shillong | Meghalaya East Khasi Hills - 6.49 -

ew
8 Thumpamon Pampa/Acha | SWRD, Kochi | Kerala Pathanamthitta 6.48 - -
nk ovil

9 Umkhen Il Umkhen MID, Shillong | Meghalaya East Khasi Hills - - 6.15

10 Umsiang Umsiang MID, Shillong | Meghalaya RIBHOI District - - 6.21

11 Vijayawada Krishna LKD, Andhra NTR 8.53 - -
Hyderabad Pradesh

(-) means No Hotspot.

(*) means Data not available/ river dry.
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7.1.2 Electrical Conductivity (EC)

Conductivity is a measure of water's ability to conduct an electrical flow, and

it is directly related to the concentration of ions present in the water
(Wetzel, 2001). The conductivity measurement is directly affected by the
number of dissolved ions in the solution. These ions come from dissolved
salts and inorganic materials like alkalis, chlorides, sulfides, and carbonate
compounds. The more ions present in the water, the higher its conductivity
(Langland & Cronin, 2003). Conversely, the fewer the ions in the water, the
lower its conductivity.

Bureau of Indian Standards (BIS) has set a recommended drinking water
standard for total dissolved solids (TDS) at 500 mg/l (equivalent to about

750 AS/cm at 25®C) . This | imit can be incre:
(about 3000 AS/ cm at 25®C) i f no alternat
Additionally, the Central Pollution Control Board (CPCB) has specified a

maximum of 2250 uS/cm at 25°C for class -E irrigation, industrial cooling,

and controlled waste disposal.

Electrical conductivity (EC) values recorded across the monitored water

quality stations during the pre -monsoon, monsoon and post -monsoon
seasons indicate considerable spatial variation, reflecting differences in
hydrological  conditions, catchment characteristics, and  possible
anthropogenic inputs. The acceptable limit for electrical conductivity is 2250

puS/cm. During the study period, seven (07) water quality monitoring

stations recorded EC values exceeding the prescribed limit in one or more
seasons.

The maximum conductivity value of 4411 uS/cm was observed at Ballarsha

Paper Mill (B.P.M (Bamni)) on Wardha River during the pre -monsoon season,
while the minimum reported value among available data was 2253 pS/cm
Vautha (Sabarmati River, Gujarat) during the pre -monsoon season (among
stations exceeding limits).

During the pre -monsoon season, conductivity values ranged from 2253
pS/cm at Vautha (Sabarmati River ) to 4411 puS/cm at Ballarsha Paper Mill
(B.P.M (Bamni)) (Wardha River). In total, six (06) stations exceeded the
permissible limit during the pre -monsoon season. Elevated EC values during
this period can be attributed to reduced river discharge, higher evaporation
rates, and concentration of dissolved salts under low -flow conditions.

During the monsoon season, at Ballarsha Paper Mill (B.P.M (Bamni))
conductivity decreased from 4411 uS/cm (pre -monsoon) to 3048 uS/cm,
indicating a significant dilution effect due to rainfall and increased river
discharge.
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In the post -monsoon season, conductivity values ranged from 3053 puS/cm

at Luwara (Shetrunji River ) to 3406 uS/cm at Ballarsha Paper Mill (B.P.M
(Bamni)) (Wardha River) among the stations exceeding limits. During the
post -monsoon season, only two (02) monitoring stations recorded electrical
conductivity (EC) values exceeding the acceptable limit.

Comparison  between 202 3 to 202 5:

The comparison of electrical conductivity hot spots between 202 3, 2024 &
2025 reveals significant trends across the different seasons: Pre -Monsoon,
Monsoon and Post -Monsoon.

Total No. of Number of Hot - Spots found for Electrical
YEAR Hotspots found Conductivity
Pre -Monsoon Monsoon Post -Monsoon
2023 06 05 05 04
2024 11 08 05 05
2025 07 06 01 02

During the pre -monsoon season, 5 electrical conductivity (EC) hot spots
were recorded in 2023, which increased to 8 in 2024, indicating a rise of
60%. However, in 2025, the number declined to 6, showing a reduction of
25% compared to 2024, although it still remained higher than the 2023
level.

In the monsoon season, the number of hot spots remained unchanged at 5
in both 2023 and 2024. A significant improvement was observed in 2025,
with only 1 hot spot reported, reflecting a substantial reduction of 80%
compared to both previous years.

During the post -monsoon season, hot spots slightly increased from 4 in 2023

to 5 in 2024, representing an increase of 25%. In 2025, the number
decreased to 2, indicating a reduction of 60% compared to 2024 and 50%
compared to 2023. Notably, during the post -monsoon season, only two (02)
stations recorded EC values above the acceptable limit.

Overall, the total number of EC hot spots increased from 6 in 2023 to 11 in

2024, showing a rising trend. However, a marked improvement was
observed in 2025, with the total number reducing to 7, representing a
decrease of 36.4% compared to 2024. The overall trend indicates significant
improvement in EC compliance in 2025, particularly during the monsoon and

pOst -monsoon seasons.
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The hot spot study and GIS map for EC parameter
9 and figure 19.

are given below in Table

Table 9: Monitoring stations having Electrical Conductivity (EC) >2250 uS/cm in River

Water 2025
S.No. Wat_er Quality River/ . Division State District Pre Monsoon Post
Stations Reservoir Monsoon Monsoon
Ballarsha paper mill| Godavari/Pra
L (B.P.M (Bamni)) nhita/Wardha | WD, Nagpur | Maharashtra | Chandrapur 4411 3048 3406
2 Durvesh Vaitarna TD, Surat Maharashtra | Palghar 3091 -
3 SRD, 2723 -
Elunuthimangalam | Noyyal Coimbatore | Tamil Nadu Erode
4 SRD, 3190 * *
Lakshmanapatti Kodaganar Coimbatore | Tamil Nadu Dindigul
MD, * -
5 Luwara Shetruniji Gandhinagar | Gujarat Bhavnagar 3053
6 SRD, 2995 *
Varanavasi Marudaiyar Coimbatore | Tamil Nadu Perambalur
7 MD, 2253 -
Vautha Sabarmati Gandhinagar | Gujarat Ahmedabad

(-) means NdHotspot,

(*) means Data not available/ river dry.
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7.1.3 Ammonia as N (NH 3-N)

The primary agricultural sources include leaching of ammonia -rich fertilizer
and transport  to surface water and livestock waste. The limit prescribed by
CPCB for Ammonia (as N) inclass  -D: Propagation of Wild life and Fisheries is

1.2 mg/l or less.

Ammonia levels as N during the pre -monsoon, monsoon and post  -monsoon
seasons show significant variability across the monitored sites. In 202 5,
across all stations, the maximum value of 32.39 was recorded at Satrapur

Kanhan Town (Kanhan, Maharashtra) during the pre -monsoon season,
followed closely by Singasadanapalli (Ponnaiyar River, Tamil Nadu) with

31.84 (pre -monsoon) and 33.82 (post -monsoon). The minimum value of
1.25 was observed at RSP -1l (Brahmani River, Odisha) during the monsoon
season.

During the pre -monsoon season, concentrations were generally high at
several monitoring stations, particularly along the Yamuna River stretch in
Uttar Pradesh and Delhi. Elevated values were recorded at Mohna (14.28),
Delhi Railway Bridge (13.54), T. Bekuppe (13.81), Gokul Barrage (12.38),
Kailash Mandir, Agra  U/S (12.72), Vrindawan Bridge (12.01) and Yamuna
Expressway Road Bridge, Etamadpur (12.98). Extremely high concentrations
were observed at Satrapur Kanhan Town (32.39) on the Godavari sub -basin
and Singasadanapalli (31.84) on the Ponnaiyar River. These elevated levels
during the pre -monsoon period may be attributed to reduced river
discharge, higher evaporation rates, and the accumulation of pollutants due

to limited dilution capacity under low -flow conditions.

During the monsoon season, most stations exhibited a noticeable decline in
concentrations, indicating the strong dilution effect of rainfall and increased

river discharge. For instance, Delhi Railway Bridge showed a substantial
decrease from 13.54 to 3.61, while Mohna declined from 14.28 to 5.24.
Similarly, Satrapur Kanhan Town (K.T (Satrapur))  reduced significantly from
32.39 to 9.04, and RSP (Brahmani River) decreased from 17.28 to 7.71.

Many stations in the Yamuna basin demonstrated marked reductions during

this period. However, Singasadanapalli (24.66) and T. Bekuppe (11.42)
continued to exhibit relatively elevated values even during the monsoon,
suggesting persistent pollutant loading or upstream anthropogenic

influences. The lowest monsoon values were observed at RSP -11 (1.25),
Pingalwada (1.38) and Gummanur (1.46), indicating comparatively better
water quality at these locations during high -flow conditions.

In the post -monsoon season, a partial rebound in concentrations was
observed at several stations as river flows gradually stabilized and dilution
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effects diminished. Satrapur Kanhan Town (K.T (Satrapur)) increased
sharply from 9.04 during the monsoon to 22.76, while Singasadanapalli rose

from 24.66 to 33.82. Chilla Gaon showed an increase from 4.82 to 8.48, and

Okhla Barrage rose from 4. 82 to 8. 48. Despite this rebound, many Yamuna
basin stations recorded moderate values compared to the pre -monsoon
season, suggesting some improvement following monsoon flushing. The

lowest post -monsoon concentrations were observed at Etawah (1.35), RSP -1
(1.57) and Patharidih (2.21), indicating relatively better water quality

conditions at these sites during this period.

Comparison  between 202 3 to 202 5:

During the three -year assessment period (2023 32025), elevated ammonia
( N HN) concentrations above the prescribed threshold of 1.2 mg/L were
observed across multiple rivers stretches, indicating sustained organic
pollution and untreated sewage discharge in several basins.

During the pre -monsoon season, 33 ammonia  -N hot spots were recorded in
2023, which slightly decreased to 32 in 2024, indicating a marginal
reduction of about 3.0%. In 2025, the number further declined to 31,
showing a gradual reduction of 3.1% compared to 2024 and 6.1% compared

to 2023.

In the monsoon season, the number of hot spots remained constant at 32 in
both 2023 and 2024. However, a noticeable improvement was observed in
2025, with the number decreasing to 28, reflecting a reduction of 12.5%
compared to the previous two years.

Total No. of Number of Hot - Spots found for Ammonia  -N
YEAR Hotspots found
Pre-Monsoon Monsoon Post-Monsoon
2023 42 33 32 21
2024 47 32 32 36
2025 36 31 28 24

During the post -monsoon season, hot spots increased significantly from 21
in 2023 to 36 in 2024, representing a sharp rise of approximately 71.4%. In
2025, the number reduced to 24, indicating a decrease of 33.3% compared

to 2024, although it still remained higher than the 2023 level by about
14.3%.

Overall, the total number of ammonia hot spots increased from 42 in 2023

to 47 in 2024, indicating a worsening trend. However, a notable
improvement was observed in 2025, with the total number decreasing to 36,
representing a reduction of 23.4% compared to 2024 and 14.3% compared

to 2023. The overall trend suggests gradual improvement in ammonia -N
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levels in 2025, although seasonal fluctuations, particularly during the post

monsoon period

The hot spot study and GIS map for ammonia -N (NH3-N) are given below in

Table 10 and figure 20.

Table 10: Monitoring stations having Ammoniaas N(NHs-N) > 1.2 mg/l in River Water in

2025
S. Pre Mons Post
No | Water Quality Stations River/ Reservoir Division State District Monso oon Monsoo
on n
1 | Agra (Jawahar Bridge) Yamuna LYD, Agra | 2t Agra 1129 | 210 | 495
9 9 A9 Pradesh 9 ) ) )
. Uttar
2 | Agra (Poiyaghat) Yamuna LYD, Agra Pradesh Agra 11.70 2.30 4.62
3 | Baghpat Yamuna UYD, Delhi Uttar Baghpat 1.64 - -
gnp ' Pradesh anp )
4 | Baleni Hindon UYD, Delhi| Jtar Baghpat 313 | 190 | 220
' Pradesh anp ) ) )
5 BaIIars‘ha paper mi{B.P.M Godavari/Pranhita/War| WD, Maharash Chandrapur|  6.39 156 )
(Bamni)) dha Nagpur tra
6 | Bokaro DN Damodar DD, Jharkhan Bokaro 5.61 1.47 -
Asansol d
7 | Bokaro UP Damodar DD, Jharkhan Bokaro 5.53 1.56 -
Asansol d
8 | Chilla Gaon Hindon Cut UYD, Delhi| Delhi East Delhi 9.72 4.82 8.48
9 | Delhi Railway Bridge (DRB) Yamuna UYD, Delhi| Delhi North Delhi 13.54 3.61 6.43
. UBD, .
10 | Desangpani Desang Dibrugarh Assam Charaideo - - 3.70
11 | Dhansa Sahibi UYD, Delhi| Haryana | Jhjjar * 181 *
- UBD, .
12 | Dillighat Desang Dibrugarh Assam Dibrugarh 1.44 - -
Uttar
13 | Etawah Yamuna LYD, Agra Etawah 5.16 - 1.35
Pradesh
. .| Uttar
14 | Galeta Hindon UYD, Delhi Meerut 5.76 2.49 4.76
Pradesh
15 | Gokul barrage Mathura D/S Yamuna UYD, Delhi g:zidresh Mathura 12.38 4.28 5.94
SRD, Tamil
16 | Gummanur Ponnaiyar Coimbator Nadu Krishnagiri 3.42 1.46 4.05
e
17 | Kailash Mandir, Agra (U/S) Yamuna LYD, Agra Uttar Agra 12.72 1.90 4.64
9 9 Pradesh 9 ) ) )
18 | Kalindi Kunj Agra Canal UYD, Delhi| Delhi East Delhi 10.80 4.65 8.10
19 | Mohna Yamuna UYD, Delhi| Haryana | Faridabad 14.28 5.24 6.55
20 | Motinaroli Kim TD, Surat | Gujarat Surat 3.15 - -
. . .| Uttar Gautam
21 | Noida Hindon UYD, Delhi Pradesh Budh Nagar 9.59 5.18 7.86
22 | Okhla barrage Yamuna UYD, Delhi| Delhi South Delhi 12.11 4.74 8.38
23 | Palla Yamuna UYD, Delhi| Delhi NonnwWest| 1g0 | - -
24 | Patharidih Mahanadi/Seonath/kh |\, g 1o | Chhatlisg | oo - ; 221
arun arh
25 | Pingalwada Dhadar TD, Surat | Gujarat Vadodara 5.70 1.38 -
26 | Pupunki Damodar DD, Jharkhan Bokaro 2.30 - -
Asansol d
ERD,
27 | RSP Brahamani Bhubanes | Odisha Sundergarh | 17.28 7.71 3.45
war
. ERD, .
28 | RSH Brahamani Odisha Sundergarh 2.82 1.75 1.57
Bhubanes
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S. Pre Mons Post
No | Water Quality Stations River/ Reservoir Division State District Monso oon Monsoo
on n

war
ERD,

29 | RSHI Brahamani Bhubanes | Odisha Sundergarh - 1.25 -
war

30 SatrapurKanharnTown(K.T Godavari/Pranhita/Wai | WD, Maharash Nagpur 32.39 9.04 2276

(Satrapur)) nganga/Ka nhan Nagpur tra

SRD, Tamil

31 | Singasadanapalli Ponnaiyar Coimbator Nadu Krishnagiri 31.84 | 2466 | 33.82
e

. CD, Ramanagar

32 | T. Bekuppe Cauvery/Arkavathi Karnataka 13.81 | 11.42 *

Bengaluru a
s ) . Madhya - .

33 | Ujjain Shipra CD Jaipur Pradesh Ujjain 2.14 3.46
MD,

34 | Vautha Sabarmati Gandhinag | Gujarat Ahmedabad| 5.85 4.23 3.51
ar

35 | Vrindawan BridgéMathura U/S) | Yamuna UYD, Delhi g:?dresh Mathura 12.01 4.29 5.98

Yamuna Exgssway Road Bridgg Uttar
36 Etamadpur (Agra D/S) Yamuna LYD, Agra Pradesh Agra 12.98 2.36 4.82

(-) means No Hotspot
(*) means Data not available/ river dry.
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Figure 20 : Water Quality monitoring station s having ammonia as N value
above 1.2 mg/L (202 5)

70



7.1.4 Fluoride (F )

BIS has recommended 1.0 mg/l of F as desirable concentration of fluoride in
drinking water, which can be extended to 1.5 mg/l of fluoride in case no
alternative source of water is available.

During the pre -monsoon , monsoon and post monsoon seasons, the fluoride
concentrations observed at only two (02) water quality monitoring at
Lingdem Hot Spring (Talang Chu River) and Tadipatri (Pennar) station s
exceeded the acceptable limit. At Lingdem HS (Sikkim), the recorded values

were 6.36 during pre  -monsoon, 5.33 during monsoon and 7.96 during post -
monsoon.

A decline was observed from pre -monsoon to monsoon, likely due to dilution
from increased rainfall during the monsoon period. At Tadipatri (Andhra
Pradesh) on the Pennar River, only for the post -monsoon season, exceeded
the fluoride concentration.

Comparison  between 202 3 to 202 5:

During the three -year assessment period (2023 32025), fluoride
concentrations exceeding the permissible limit were observed at selected
water quality monitoring stations, showing a fluctuating but overall

improving trend  observed.

In 2023, six (06) monitoring stations { Kamalapuram (Papagani River),
Lakshmanapatti (Kodaganar River), Lingdem (HS) (Talangchu River), R.S.P
(Brahmani River), R.S.P -1 (Brahmani River) and Tadipatri (Pennar River) i
exceeded the acceptable fluoride limits. This indicated localized geogenic
influence and possible groundwater Jsurface water interaction in certain
basins. In 2024, a significant improvement was observed, with only one (01)

station, namely Lingdem Hot Spring (Talangchu River), recording fluoride
concentrations above the permissible threshold.

3 to 2025 reveals
-Monsoon, Monsoon and

The comparison of fluoride hot spots between 202
significant trends across the different seasons: Pre
Post-Monsoon.

YEAR Total No. of Number of Hot - Spots Found for fluoride
Hotspots found Pre - Monsoon Monsoon Post - Monsoon

2023 06 05 01 02

2024 01 01 01 00

2025 02 01 01 02

During 202 3 to 2025, one water quality monitoring station

identified:
fluoride in

of fluoride -bearing minerals from rocks.
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During the pre -monsoon season, 5 fluoride hot spots were recorded in 2023.
This number showed a substantial decline to 1 in 2024, indicating a
reduction of 80%. In 2025, the number remained unchanged at 1,

maintaining the improved condition achieved in 2024.

In the monsoon season, only 1 hot spot was observed consistently in 2023,
2024, and 2025, indicating no variation and a stable trend over the study
period.

During the post -monsoon season, 2 hot spots were identified in 2023, while

no hot spots were reported in 2024, indicating complete compliance (100%
reduction). However, in 2025, the number increased again to 2, returning to

the 2023 level and indicating a re -emergence of fluoride contamination
during this season.

Overall, the total number of fluoride hot spots showed a significant decline
from 6 in 2023 to 1 in 2024, representing a reduction of approximately
83.3%. In 2025, the total slightly increased to 2, indicating a rise of 100%
compared to 2024, though still considerably lower than the 2023 level
(66.7% reduction). The overall trend suggests substantial improvement in
fluoride levels after 2023, with generally low and stable occurrences, except
for a minor increase observed in the post -monsoon season of 2025.

The hot spot study and GIS map for F parameter are given below in Table
11 and figure 21.

Table 11: Monitoring stations having Fluoride (F) concentration above 1.5 mg/l in River
Water in 2025

S.No | Water Quality Pre Post
Stations River/ Reservoir | Division State District Monsoon | Monsoon Monsoon
1 | Lingdem HS Teesta/Talangchu| SID, Gangtok | Sikkim Mangan 6.36 5.33 7.96
2 | Tadipatri Pennar HD, Chennai Andhra Anantapur - - 1.73
Pradesh

(*) means Data not available/ river dry.
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7.1.5 Total Hardness

The acceptable limit for Total Hardness as per Indian Standard Drinking
Water Specification, IS 10500:2012 is 200 mg/L, and the permissible limit in
the absence of an alternate source is 600 mg/L.

During the 2025, water quality at Lakshmanapatti on the Kodaganar River
(Dindigul district, Tamil Nadu) exceeded the acceptable hardness limit during

the pre -monsoon season. A hardness value of 603.2 mg/L was recorded
during this period, which is marginally above the permissible limit of 600

mg/L. The elevated hardness level observed during the pre -monsoon season
may be attributed to reduced river discharge, increased evaporation and

higher concentration of dissolved minerals such as calcium and magnesium,

which are the primary contributors to hardness in water.

Comparison  between 202 3 to 20 25:

Total Hardness concentrations (as per BIS 10500:2012; acceptable limit 200
mg/L and permissible limit 600 mg/L in the absence of an alternate source)
across the years 2023 to 2025 indicates fluctuating but overall improving
trends in hardness exceedances.

In 2023, three (03) water quality monitoring stations { B.P.M. (Bamni) on
the Wardha River (Maharashtra), Lakshmanapatti on the Kodaganar River

(Tamil Nadu) and Luwara on the Shetrunji River (Gujarat) { recorded total
hardness values above the permissible limit during one or more seasons

(pre -monsoon, monsoon, and post  -monsoon).

In 2024, the number of hotspots increased to four (04) stations, with
Dhansa on the Sahibi River emerging as an additional hotspot along with the
three recurring stations from 2023. This reflects a marginal deterioration in
hardness conditions compared to 2023.

However, in 2025, a substantial improvement was observed, with only one

(01) station Lakshmanapatti (Kodaganar River) exceeding the permissible
hardness limit, indicating a marked reduction in spatial extent of hardness

related concerns.

The data presented summarizes the number of hot -spots identified for total
hardness across different seasons for the years 202 3 to 2025. The results
are detailed in the table below:
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VEAR Total No. of Number of Hot - Spots found for Total Hardness
Hotspots found Pre - Monsoon Monsoon Post - Monsoon
2023 03 03 01 02
2024 04 02 03 00
2025 01 01 00 00

During the pre -monsoon season, 3 total hardness hot spots were recorded in
2023, which decreased to 2 in 2024, indicating a reduction of 33.3%. A
further improvement was observed in 2025, with only 1 hot spot reported,
reflecting a reduction of 50% compared to 2024 and 66.7% compared to
2023. In the monsoon season, 1 hot spot was identified in 2023, which
increased to 3 in 2024, indicating a significant rise of 200%. However, in
2025, no hot spots were reported, showing complete compliance and a
100% reduction compared to 2024. During the post -monsoon season, 2 hot
spots were recorded in 2023, while no hot spots were observed in both 2024
and 2025, indicating sustained complete compliance (100% reduction)
during this period.

Overall, the total number of total hardness hot spots increased slightly from

3 in 2023 to 4 in 2024, showing a temporary rise. However, a marked
improvement was observed in 2025, with only 1 hot spot recorded,
representing a reduction of 75% compared to 2024 and 66.7% compared to

2023.

The hot spot study and GIS map for total hardness (TH) parameter
below in Table 12 and figure 22.

are given

Table 12: Monitoring stations having Total hardness (TH) concentration above 600 mg/l in
River Water in 2024

S.No | Water Quality River/ Pre Monsoo | Post
Stations Reservoir Division State District | Monsoon n Monsoon
SRD, Tamil Dindigu 603.2
1 | Lakshmanapatti Kodaganar Coimbatore Nadu | )

(-) means No Hotspot.
(*) means Data not available/ river dry.
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7.1.6 Chloride (Cl 7)

Chloride is a major inorganic anion present in both water and wastewater. It

occurs naturally in all types of water, and the salty taste it imparts varies

depending on the overall chemical composition of the water. According to
the Indian Standard Drinking Water Specification (IS 10500:2012), the
acceptable limit for chloride is 250 mg/L, while the permissible limit in the

absence of an alternate source is 1000 mg/L.

Study area chloride data indicate s that during the pre -monsoon, monsoon,
and post -monsoon seasons of 2025, all stations reported average chloride
concentrations within the permissible limits. In 2024, however, only one

(01) water quality monitoring station Luwara on the Shetrunji River
(Gujarat) exceeded the permissible limit of 27000 mg/L.

Comparison  between 202 3 to 202 5:

The comparison of  chloride hot spots between 202 3 to 2025 reveals
significant trends across the different seasons: Pre -Monsoon, Monsoon and
Post-Monsoon.

In 2023, three (03) water quality monitoring stations { Durvesh (Vaitarna
River), Lakshmanapatti (Kodaganar River) and Luwara (Shetrunji River) i
recorded chloride concentrations exceeding the permissible limit of 1000

mg/L. Seasonal distribution indicates that exceedances were most prominent

during the pre -monsoon season (2 stations), followed by monsoon (2
stations) and post -monsoon (1 station). The elevated chloride levels during

pre -monsoon can be attributed to reduced river discharge, evaporation
effects and concentration of dissolved salts. In 2024, the number of hotspots
reduced significantly to only one (01) station, namely Luwara (Shetrunji

River, Gujarat), which recorded exceedance during the pre -monsoon season
only. No exceedances were observed during the monsoon or post -monsoon
seasons in 2024, indicating improved water quality conditions and effective

dilution during high  -flow periods.

In 2025, no chloride hotspots were reported in any season, reflecting
complete compliance with the permissible limit across all monitored stations.
This represents a substantial improvement compared to both 2023 and
2024.
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Total No. of Number of Hot - Spots found for Chloride
YEAR Hotspots found
Pre -Monsoon Monsoon Post -Monsoon
2023 03 02 02 01
2024 01 01 00 00
2025 00 00 00 00

During the pre -monsoon season, 2 chloride hot spots were recorded in 2023,
which decreased to 1 in 2024, indicating a reduction of 50%. In 2025, no hot

spots were reported, reflecting complete compliance and a 100% reduction
compared to both 2023 and 2024. In the monsoon season, 2 hot spots were
identified in 2023, while no hot spots were observed in 2024 and 2025,
indicating complete compliance (100% reduction) sustained over two
consecutive years. During the post -monsoon season, 1 hot spot was
recorded in 2023, which reduced to zero in 2024 and remained at zero in
2025, indicating continued full compliance with permissible limits. Overall,
the total number of chloride hot spots decreased from 3 in 2023 to 1 in

2024, representing a reduction of 66.7%. In 2025, no chloride hot spots

were reported in any season, reflecting complete compliance with the
permissible limit across all monitored stations.
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7.1.7 Boron (B)

Boron is a chemical element that is found in the earth's crust and is crucial
for various natural and industrial processes. It is naturally present in fruits,
vegetables, and water sources, often forming compounds known as borates.
These compounds, including borax and boric acid, are widely used in the
manufacturing of glass, ceramics, soaps, detergents, cosmetics,
medications, and pesticides. Boron is typically a minor component of river
water. It is considered an essential micronutrient for plants and also shows
indications of being vital for animals and humans. Boron enters the
environment through natural processes such as weathering of soils and
rocks, as well as human activities like glass manufacturing and coal -burning
power plants.

The Central Pollution Control Board (CPCB) sets a limit of 2 mg/I for boron in

specific classes, including irrigation and industrial cooling . The limit
prescribed by CPCB for Boron (B) in class -E: Irrigation, Industrial Cooling,
Controlled Waste disposals is not greater than 2 mg/l. Monitoring station s

during pre-monsoon, monsoon and  post-monsoon seasons consistently
report average boron values within the permissible limit, highlighting efforts
to manage and control boron levels in various water sources.
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7.1 .8 Nitrate asN (NO 3 -N)

Nitrate as N concentration showed significant variation across different
seasons at the monitored sites. During the pre -monsoon season, high
concentrations were recorded at Bendrahalli (39.62) and Kokkedoddy
(39.33) in the Cauvery basin, followed closely by T. Bekuppe (38.36). Other

notable elevated values included Cholachagudda (23.50) in the Krishna basin

and Byaladahalli (18.00). Moderate levels were observed at Akkihebbal
(13.53), K. M. Vadi (14.74), Kollegal (13.13) and T. Narasipur (13.56). The

high pre -monsoon concentrations may be attributed to reduced river
discharge, higher evaporation rates and accumulation of pollutants under

low - flow conditions.

In the monsoon season, mixed trends were observed. Some stations showed

a reduction in concentration, indicating dilution effects due to increased
rainfall and discharge  i.e. Bendrahalli decreased from 39.62 to 24.20, and T.
Bekuppe reduced from 38.36 to 34.15. However, certain stations exhibited

an increase during monsoon, such as Byaladahalli, which rose from 18.00 to
26.55 and Thimmanahalli, which increased from 10.57 to 18.63. Kokkedoddy
recorded the highest monsoon value of 40.05, indicating persistent pollutant
loading despite seasonal dilution.

During the post-monsoon at Gummanur (Ponnaiyar River), concentrations
declined progressively from 16.42 (pre -monsoon) to 15.26 (monsoon) and
further to 11.42 (post  -monsoon), indicating gradual improvement following
monsoon flushing. In contrast, Valigonda (Musi River, Telangana) recorded

an increase from 10.41 (pre -monsoon) to 16.40 (post  -monsoon), suggesting
localized post -monsoon inputs or reduced dilution after flow stabilization.

Overall, the results suggest that the Cauvery and Krishna basin stations,
particularly Bendrahalli, Kokkedoddy, and T. Bekuppe, consistently recorded
higher concentrations across seasons, indicating sustained anthropogenic or
geogenic influences.

Comparison  between202 3 to2 025:

The comparative assessment of nitrate -ni tr ogenN)hdNpdts from
2023 to 2025 indicates a declining overall trend in the number of affected
stations, though seasonal patterns show notable shifts.

In 2023, a total of 42 water quality monitoring stations across 27 rivers

exceeded the prescribed nitrate concentration. The lowest hotspot

concentration of 10.30 mg/L was recorded at Jamtara (River Ajoy), while the

highest concentration of 23.04 mg/L was observed at Hanskhali (River

Churni/Bhagirathi). The affected rivers included Ajoy, Arkavathy, Badanadi,

Bhagirathi, Bhima, Brahmani, Churni/Bhagirathi, Edduvagu, Feeder Canal,
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Ganga, Garga, Gomti, Hoogly/Bhagirathi, Jalangi/Bhagirathi, Kharkali,
Krishna, Mathabhanga/Bhagirathi, Munneru, Musi, Ponnaiyar, Purna,
Ramganga, Rushikulya, Sarada, Subarnarekha, Sukheta, and Wyra. This
widespread distribution indicates extensive nutrient enrichment, likely due to
agricultural runoff, domestic sewage discharge, and urban effluents.

In 2024, the number of nitrate hotspots reduced significantly to 22 stations
across 21 rivers, including Hemavathi, Suvarnavathi, Haridra, Malaprabha,
Ghataprabha, Ponnaiyar, Tungabhadra, Cauvery (Lakshmanthirtha,
Vedavathi, Arkavathi, Kabini, Shimsha), Kumudvathi, Wyra, Bhima, Varada,
Edduvagu, Purna, Musi, and Krishna. This represents a reduction of
approximately 48% compared to 2023, suggesting improvement in overall
nitrate levels.

The comparison of nitrate  -nitrogen (N) hot -spots between 202 3 and 202 5
highlights significant trends across different seasons, summarized in the
table below:

Total No. of Number of Hot - Spots found for Nitrate -N
YEAR Hotspots
found Pre -Monsoon Monsoon Post - Monsoon
2023 42 01 35 18
2024 22 06 05 17
2025 17 14 14 02

During the pre -monsoon season, 1 nitrate  3ni t r o g e mdN) hNt@pot was
recorded in 2023, which increased to 6 in 2024, indicating a six -fold rise. In
2025, the number further increased to 14, showing a substantial escalation

(over 1300% increase compared to 2023). This trend indicates a growing
concern of nitrate accumulation during the dry period.

In the monsoon season, 35 hot spots were identified in 2023, which sharply
decreased to 5 in 2024, indicating a reduction of about 85.7%. However, in
2025, the number increased again to 14, reflecting a resurgence of nitrate
contamination, though still lower than the 2023 level.

During the post -monsoon season, 18 hot spots were recorded in 2023,
which slightly decreased to 17 in 2024, indicating a marginal reduction of
about 5.6%. In 2025, the number dropped drastically to 2, reflecting a
significant reduction of about 88.9% compared to 2023 and 88.2%
compared to 2024.

Overall, the total number of nitrate Jnitrogen hot spots decreased from 42 in
2023 to 22 in 2024, representing a reduction of approximately 47.6%. In
2025, the total further reduced to 17, indicating an overall reduction of
about 59.5% compared to 2023 and 22.7% compared to 2024.
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The hot spot study and GIS map for nitrate as N (NOs! N) are given below in
Table 13 and figure 23.

Table 13: Monitoring stations having Nitrate as N(NOs -N) > 1017 mg/l (45mg/l as
Nitrate) in River Water in 2025

S.N | Water Quality Pre Monso | Post
o. Stations River/ Reservoir Division State District Monsoon | on Monsoon
. . CD, Karnata
1 | Akkihebbal Cauvery/ Hemavathi Mandya 13.53 11.61 *
Bengaluru ka
2 | Bendrahalli Cauvery/Suvarnavathi Cb, Kamata | Chamaraja 39.62 24.20 *
Bengaluru ka Nagar
. Krishna/Tungabhadr CD, Karnata .
3 | Byaladahalli a/Maridra Bengaluru Ka Davanagere 18.00 26.55
4 | Cholachagudda | Krishna/Malaprabha Cb, Kamata Bagalkot 23.50 * *
Bengaluru ka
5 | Gokak Falls Krishna/Ghataprabha D, Kamata Belgaum * 13.61 *
Bengaluru ka
. SRD, Tamil . -
6 | Gummanur Ponnaiyar Coimbatore | Nadu Krishnagiri 16.42 15.26 11.42
7 | Haralahalli Krishna/Tungabhadra b, Kamata Haveri 11.30 - *
Bengaluru ka
8 | Honnali Krishna/Tungabhadra cb, Kamata Davanagere 7.47 13.94 *
Bengaluru ka
9 | K. M. Vadi Cauvery/Lakshmant hirtha b, Kamata Mysore 14.74 12.53 *
Bengaluru ka
10 | Kokkedoddy Cauvery/Arkavathi Cb, Karnata Ramanagara 39.33 40.05 *
Bengaluru ka
CD, Karnata | Chamaraja .
11 | Kollegal Cauvery Bengaluru ka Nagar 13.13 14.39
Krishna/Tungabhadr CD, Karnata . . N
12 | Kuppelur a/Kumudavathi Bengaluru ka Haveri 1344
13 | M. H. Hall Cauvery/Hemavathi CD, Kamaa | - ssan ; 11.33 *
Bengaluru ka
. CD, Karnata .
14 | T. Bekuppe Cauvery/Arkavathi Bengaluru ka Ramanagara 38.36 34.15
15 | T. Narasipur Cauvery/Kabini CD, Karnata Mysore 13.56 14.33 *
Bengaluru ka
16 | Thimmanahalli Cauvery_/Hemavathl D, Kamata Hassan 10.57 18.63 *
/Yagachi Bengaluru ka
. . LKD, Telanga | Yadadri
17 | Valigonda Musi Hyderabad na Bhuvanagiri 10.41 - 16.40

(-) means No Hotspot
(*) means Data not available/ river dry.

82




0OCE 75°00E aCCE 85°00°E S0CCE 95°00°E
L L 1 1 1 1

EWater Quality Monitoring stations having Nitrate valué above 45 mg/L
i | | 1

el

AN e -~ ! ! ! —

S Tajikistan

awraeN- : SN A — - XL 1) o Jaroen

1oy LR e AL 28 201 S, Y 18 e | 1roo

Figure 23: Water Quality Monitoring  station s having nitrate value above 45
mg/L  (10.16 mg/L as Nitrate -N) (202 5)
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7.1.9 Dissolved Oxygen (DO)

Dissolved oxygen (DO) is a critical factor in maintaining the health of aquatic
ecosystems, serving as a primary indicator when assessing the suitability of

river water to support aquatic life. CPCB has recommended 5.0 mg/I or more
concentration of dissolved oxygen for outdoor bathing in Class B. Water

having DO below 5.0 mg/l concentration is not suitable for out  -door bathing.
Water bodies having DO levels below 5.0 mg/L are considered unsuitable for

such designated use and may indicate organic pollution, sewage discharge,

or high biological oxygen demand.

During the 2025, one hundred eleven (111) monitoring stations recorded DO
concentrations below the prescribed limit of 5.0 mg/L . A total of eighty (8 0)
distinct rivers were found to have DO values below 5.0 mg/L. These include
major river systems such as the Yamuna, Ganga (including Gomti,
Ramganga, Ghaghra, Kali, Sai and other tributaries), Godavari (including
Pranhita, Wardha, Manjira and associated tributaries), Krishna (including
Bhima and Panchaganga), Cauvery (including Nattar, Vanjiyar, Noolar,
Arkavathi, Shimsha, Arasalar and others), as well as rivers such as Kharkai,
Sarada, Palar, Uttangan, Ulhas, Hindon, Bhagirathi, Subarnarekha,
Brahmani, Sahibi, Noyyal, Mahanadi, Rushikulya, Vamsadhara, Vaippar,
Sagileru, Varahanadhi, Shipra, Musi, Dindi, Vaigai, Dhadar, Nagavali, Sina,
Sabarmati, Swarnamukhi and others. The widespread occurrence across
multiple river basins highlights significant oxygen stress in diverse
hydrological regions. The seventeen (17) states and union territories
reported DO concentrations below 5.0 mg/L. These include Jharkhand, Uttar
Pradesh, Andhra Pradesh, Puducherry, Tamil Nadu, Maharashtra, Bihar, West
Bengal, Odisha, Delhi, Haryana, Chhattisgarh, Telangana, Madhya Pradesh,
Karnataka, Gujarat and Uttarakhand.

Based on the monitored data from 111 water quality stations across multiple

river basins, a large number of stations recorded DO concentrations below
the prescribed limit of 5.0 mg/L during one or more seasons, indicating
widespread oxygen depletion in several stretches.

During the pre -monsoon season, a substantial number of stations recorded
DO levels below 5.0 mg/L. Extremely low DO values were observed at Delhi
Railway Bridge (0.00 mg/L), Roorkee U/S and D/S (0.00 mg/L),
Singasadanapalli (0.00 mg/L), Chilla Gaon (0.43 mg/L), Okhla Barrage (0.41
mg/L), and Satrapur Kanhan Town (K.T (Satrapur)) (0.27 mg/L). Several
Yamuna basin stations such as Agra (Jawahar Bridge 3 2.73 mg/L), Agra
(Poiyaghat 3 1.62 mg/L), Mohna (0.50 mg/L), and Vrindawan Bridge (2.14
mg/L) also recorded critically low DO levels. The low pre -monsoon DO
concentrations can be attributed to reduced river flow, higher temperature,
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increased microbial activity and accumulation of untreated sewage and
industrial effluents.

During the monsoon season, DO levels showed slight improvement at certain

stations due to dilution effects from increased rainfall and river discharge.
However, many stations continued to record values below 5.0 mg/L. For
instance, Adityapur (4.50 mg/L), Ballarsha Paper Mill (B.P.M (Bamni)) (4.05
mg/L), Banpur (1.90 mg/L), Delhi Railway Bridge (3.12 mg/L), Chilla Gaon

(2.38 mg/L), Noida (1.05 mg/L) and Okhla Barrage (3.26 mg/L) remained

below the standard. In contrast, some upstream or less polluted stations

such as Roorkee U/S (0.54 mg/L though still below 5), Hayaghat (4.96

mg/L), Sorada (4.99 mg/L), Vapi (4.99 mg/L) approached but did not meet

the minimum requirement. Overall, although monsoon dilution reduced
pollutant concentration in some stretches, widespread sub -optimal DO levels
persisted, indicating continuous organic loading and non - point source runoff.

In the post -monsoon season, partial stabilization was observed at several
stations; however, DO concentrations at many locations remained below 5.0
mg/L. Stations such as Agra (Poiyaghat 3 4.72 mg/L), Ballarsha Paper Mill
(B.P.M (Bamni)) (4.53 mg/L), Bareilly (4.54 mg/L), Raebareli (4.55 mg/L),
Valigonda (4.58 mg/L), Wadakbal (4.50 mg/L) and Sevanur (4.69 mg/L)
showed moderate recovery but still did not meet the prescribed criteria.
Certain stations continued to exhibit critically low values, including Roorkee
U/S and D/S (0.00 mg/L), Noida (1.25 mg/L), Mohna (1.17 mg/L) and Chilla
Gaon (1.38 mg/L). The persistence of low DO in the Yamuna and Hindon
river stretches indicates sustained anthropogenic pressure, particularly from
urban wastewater discharge.

Comparison  between 202 3 to 202 5:

The comparison of dissolved oxygen (DO) hotspots for the years 2023, 2024

and 2025 indicates notable seasonal and inter -annual variations in the
occurrence of oxygen -deficient river stretches (DO < 5.0 mg/L). The trends
across different seasons, summarized in the table below:

Total No. of Number of Hot -Spots found for Dissolved Oxygen
YEAR H?;SUF;]CSS Pre -Mon soon Monsoon Post -Monsoon
2023 115 86 99 62
2024 156 98 102 57
2025 111 63 94 53

During the pre -monsoon season, 86 dissolved oxygen (DO) hot spots were
recorded in 2023, which increased to 98 in 2024, indicating a rise of about
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14%. In 2025, the number decreased significantly to 63, reflecting a
reduction of approximately 26.7% compared to 2023 and 35.7% compared
to 2024, indicating improvement in DO levels during this period.

In the monsoon season, 99 hot spots were identified in 2023, which slightly
increased to 102 in 2024, indicating a marginal rise of about 3%. In 2025,
the number decreased to 94, showing a reduction of about 5.1% compared
to 2023 and 7.8% compared to 2024, suggesting a modest improvement.

During the post
which decreased to 57 in 2024, indicating a reduction of about 8.1%. In
2025, the number further declined to 53, reflecting a total reduction of
approximately 14.5% compared to 2023 and 7.0% compared to 2024,
showing consistent improvement.

Overall, the total number of DO hot spots increased from 115 in 2023 to 156
in 2024, representing a rise of about 35.7%, indicating deterioration in
water quality during 2024. However, in 2025, the total number decreased to
111, reflecting an improvement of about 28.8% compared to 2024 and a
slight reduction of about 3.5% compared to 2023.

The hot spot study and GIS map for dissolved oxygen (

given below in Table

14 and figure 24.

-monsoon season, 62 hot spots were recorded in 2023,

DO) parameter are

Table 14: Monitoring stations having Dissolved Oxyger{DO) < 5.0 mg/l in River Water in

205
Water . Pre Post
S:No Quality River/ . Division State District Monso Mons Monsoo
- Reservoir oon
Stations on n
1 | Adityapur Kharkai ERD, Jharkhand Purba Singhbhum 2.47 4.50 3.87
Bhubaneswar
Agra
2 | (Jawahar Yamuna LYD, Agra Uttar Pradesh Agra 2.73 2.61 -
Bridge)
Agra
3 . Yamuna LYD, Agra Uttar Pradesh Agra 1.62 2.42 4.72
(Poiyaghat)
4 | Anakapalle Sarada ERD, Andhra Pradesh Visakhapatnam 4.88 4.95
Bhubaneswar
5 | Annavasal Cauvery/Nattar | HD, Chennai Puducherry Karaikal * 4.38 -
6 | Arcot Palar HD, Chennai Tamil Nadu Ranipet 3.00 -
7 Arjunwad Krishna UKD, Pune Maharashtra Kolhapur 4.86 - -
(seasonal)

8 | Arnota Uttangan LYD, Agra Uttar Pradesh Agra * - 3.82
9 | Bachhwara Ganga/Baya LGD1, Patna Bihar Begusarai 4.58 4.64 -
10 | Badlapur Ulhas UKD, Pune Maharashtra Thane 4.99 - 4.52

11 | Baghpat Yamuna UYD, Delhi Uttar Pradesh Baghpat 4.44 - -
12 | Baleni Hindon UYD, Delhi Uttar Pradesh Baghpat 1.02 2.28 1.09
Ballarsha Godavari/Pranh
13 paper mill ita/Wardha WD, Nagpur Maharashtra Chandrapur 3.37 4.05 4.53
14 | Banpur Bhagirathi/Mat | LGB, West Bengal Nadia 121 | 190 | 397
habhanga Berhampore
15 | Bareilly g:nga/Ramgan MGDII, Lucknow | Uttar Pradesh Bareilly 4.44 4.54
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S.No Water River/ Pre Mons Post
' Quality . Division State District Monso Monsoo
- Reservoir oon
Stations on n
. ERD, Paschim
16 | Baridhi Subarnarekha Bhubaneswar Jharkhand Singhbhum - 4.85 -
17 | Basti Ganga/Ghaghral \jn, | ycknow | Uttar Pradesh Basti 367 | 411 -
/Kwano
18 | Basti D/S Ganga/Ghaghral 5 | ycknow | Uttar Pradesh Basti 324 | 334 -
/Kwano
19 | Basti U/S Ganga/Ghaghral \jn) | ycknow | Uttar Pradesh Basti 403 | 451 -
/Kwano
. . ERD, .
20 | Bido Brahamani Odisha Dhenkanal - 4.56 -
Bhubaneswar
21 | Chapra B_haglrathl/.]alan LGDS, West Bengal Nadia - 3.52 -
gi Berhampore
22 | Chilla Gaon Hindon Cut UYD, Delhi Delhi East Delhi 0.43 2.38 1.38
23 | Dabri S:nga/Ramgan MGDII, Lucknow | Uttar Pradesh Shahjahanpur - 4.90 -
24 | Dadri Sabhibi UYD, Delhi Haryana Dadri * 3.96 *
Delhi Railway . . .
25 Bridge (DRB) Yamuna UYD, Delhi Delhi North Delhi 0.00 3.12 1.83
Ganga/Ramgan
26 | Dhaneta ga/Kichha(Gaul | MGDII, Lucknow | Uttar Pradesh Bareilly 4.23 - 4.19
a)
27 | Dhansa Sahibi UYD, Delhi Haryana Jhjjar * 2.39 *
Ganga/Kosi/Bag
. mat .
28 | Ekmighat i/AdhwaraGrou LGB1, Patna Bihar Darbhanga - 4.36 -
: p
29 ;I:;uthlmang Noyyal SRD, Coimbatore | Tamil Nadu Erode - 4.99 -
30 | English Bazar Padma/Mahana| LGB, West Bengal Malda - 4.81 -
nda Berhampore
31 | Etawah Yamuna LYD, Agra Uttar Pradesh Etawah 3.25 3.61 4.33
32 | Farakka (HR) Bhagirathi/Feed| LGD3, West Bengal Murshidabad - - 4.47
erCanal Berhampore
33 | Galeta Hindon UYD, Delhi Uttar Pradesh Meerut 0.14 1.23 0.54
34 | Gatora2 Mahanadi/Seon| g, Chhattisgarh Bilaspur ; . 4.65
ath/Arpa
35 Gokul barrage Yamuna UYD, Delhi Uttar Pradesh Mathura 2.76 3.54 4.04
Mathura D/S
36 | Gomtinagar Ganga/Gomti MGDHI, Lucknow | Uttar Pradesh Lucknow 2.05 2.69 3.46
37 | Gopurajapura | Cauvery/Puravi |\ p ooy Tamil Nadu Nagapattinam - 4.09 -
m daiyanar
38 | Gummanur Ponnaiyar SRD, Coimbatore | Tamil Nadu Krishnagiri 3.00 3.48 3.63
39 | Halia Krishna/Halia LKD, Hyderabad | Telangana Nalgonda 3.91 4.80 -
40 | Hanskhali B_haglrathl/Chur LGDS, West Bengal Nadia 2.65 1.75 4.20
ni Berhampore
41 | Hayaghat izgga/KosVBag LGD1, Patna Bihar Darbhanga - 4.96 -
42 | Irrukkankudi | Vaippar SRD, Coimbatore | Tamil Nadu Virudhunagar 3.19 * *
Kailash
43 | Mandir, Agra | Yamuna LYD, Agra Uttar Pradesh Agra 1.94 3.18 -
(U/s)
44 | Kakarghatti Ganga{KosUBag LGD1, Patna Bihar Darbhanga 4.80 4.50 -
mat i/Jivach
45 | Kalasapadu Sagileru HD, Chennai Andhra Pradesh Kadapa * 2.00 4.73
46 | Kalindi Kunj Agra Canal UYD, Delhi Delhi East Delhi 0.36 2.66 2.27
47 | Kannapoor eClrauvery/Vanjly HD, Chennai Puducherry Karaikal 4.40 2.84 4.90
48 | Kannauj Ganga/Kali MGDHI, Lucknow | Uttar Pradesh Kannauj 4.63 4.70 3.49
49 | Kasganj Ganga/Kali MGDII, Lucknow | Uttar Pradesh Kasganj 3.01 4.10 -
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S.No Water River/ Pre Mons Post
’ Quality . Division State District Monso Monsoo
- Reservoir oon
Stations on n
. ERD, . . .
50 | Kashinagar Vamsadhara Odisha Gajapati - 4.99 -
Bhubaneswar
51 | Kodumudi Cauvery SRD, Coimbatore | Tamil Nadu Erode 4.82 - -
52 | Korbal (l;/loahanadllHasd MD, Burla Chhattisgarh Korba - 4.64 -
53 | Kudalaiyathur| Vellar HD, Chennai Tamil Nadu Cuddalore - - 4.30
54 | Kulpatanga Kharkai ERD, Jharkhand Purba Singhbhum 3.26 4.53 3.72
Bhubaneswar
55 :rt:]marapalay Varahanadhi HD, Chennai Puducherry Puducherry - 4.60 4.34
56 | Lucknow Ganga/Gomti MGDII, Lucknow | Uttar Pradesh Lucknow 2.00 2.65 2.19
57 | Madhabarida | Badanadi ERD, Odisha Ganjam * * 4.80
Bhubaneswar
58 | Mahidpur Shipra CD Jaipur Madhya Pradesh Ujjain * 4.58 *
59 | Malkhed gg:r;a/Bmma/ LKD, Hyderabad | Karnataka Kalaburagi - 4.98 -
60 | Mehandipur Ganga MGDII, Lucknow | Uttar Pradesh Kannauj - - 4.96
61 | Menangudi Cauvery/Noolar | HD, Chennai Tamil Nadu Thiruvarur - 4.23 -
62 | Mohna Yamuna UYD, Delhi Haryana Faridabad 0.50 2.26 1.17
63 ?"R(;radabad g‘:”ga/Ramga” MGDII, Lucknow | Uttar Pradesh Moradabad 446 | 4.95 -
64 | Munugodu Yedduvagu LKD, Hyderabad | Andhra Pradesh Palnadu - 4.67 -
65 | Nallathur ;:rauvery/NandaI HD, Chennai Puducherry Karaikal * 3.63 -
66 | Nanded Godavari UGD, Hyderabad | Maharashtra Nanded 4.48 - -
67 | Nandipalli Pennar/Sagileru| HD, Chennai Andhra Pradesh Kadapa - 4.54 -
68 | Naraj Mahanadi ERD, Odisha Cuttack 4.66 - -
Bhubaneswar
69 | Nasik Godavari UGD, Hyderabad | Maharashtra Nasik 1.56 3.93 4.49
70 | Noida Hindon UYD, Delhi Uttar Pradesh fl:;;"’;m Budh 057 | 1.05 | 1.25
71 | Okhla barrage| Yamuna UYD, Delhi Delhi South Delhi 0.41 3.26 1.40
72 | Paramkudi Vaigai SRD, Coimbatore | Tamil Nadu Ramanathapuram - 4.38 -
73 | Pargaon Bhima UKD, Pune Maharashtra Pune * 4.61 *
74 | Phulgaon Bhima UKD, Pune Maharashtra Pune * 4.92 *
75 | Pingalwada Dhadar TD, Surat Gujarat Vadodara 1.84 2.41 1.44
76 | Porakudi ;:rauvery/ArasaI HD, Chennai Tamil Nadu Nagapattinam * 4.35 -
77 | Purashottam | o \chikulya ERD, Odisha Ganjam - 486 | 488
pur Bhubaneswar
78 | Purna Godavari/Purna| UGD, Hyderabad | Maharashtra Parbhani * 4.89 -
79 | Raebareli ;Bianga/Gomu/S MGDII, Lucknow | Uttar Pradesh Raebareli 2.50 2.99 4.55
80 | Rahu Mulamutha UKD, Pune Maharashtra Pune * 3.94 *
81 | Rajahmundry | Godavari LGD, Hyderabad | Andhra Pradesh EastGodavari - 4.77 -
82 | Roorkee DIS | SAN9VBANGANG |iGD aridwar | Uttarakhand Haridwar 000 | 049 | 0.0
83 | Roorkee U/S S/eér;glj:rlll?angang HGD, Haridwar Uttarakhand Haridwar 0.00 0.54 0.00
84 | RSP Brahamani ERD, Odisha Sundergarh 1.75 2.38 2.45
Bhubaneswar
85 | RSH Brahamani ERD, Odisha Sundergarh 3.70 4.46 4.30
Bhubaneswar
86 | RSHI Brahamani ERD, Odisha Sundergarh 4.78 4.64 -
Bhubaneswar
87 | Saloora ?aodavan/ManJl UGD, Hyderabad | Telangana Nizamabad - 3.57 -
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S.No Water River/ Pre Mons Post
' Quality . Division State District Monso Monsoo
- Reservoir oon
Stations on n
Satrapur Godavari/Pranh
88 P ita/Wainganga/ | WD, Nagpur Maharashtra Nagpur 0.27 0.97 0.47
kanhan Town
Ka nhan
89 | Sevanur Chittar SRD, Coimbatore | Tamil Nadu Erode 4.80 4.48 4.69
90 | Shahjahanpur Ganga/Deoha(G MGDII, Lucknow | Uttar Pradesh Shahjahanpur 3.94 4.83 -
arra)/Khannaut
91 :lll?gasadanap Ponnaiyar SRD, Coimbatore | Tamil Nadu Krishnagiri 0.00 0.00 0.00
92 | Singavaram Zt?]rimar/(:hltrav HD, Chennai Andhra Pradesh Anantapur * 4.41 4.25
93 | Sitapur Srzr;gijGomn/S MGDII, Lucknow | Uttar Pradesh Sitapur 2.90 4.44 -
. ERD, . .
94 | Sorada Rushikulya Odisha Ganjam - 4.99 -
Bhubaneswar
95 | Srikakulam Nagavali ERD, Andhra Pradesh Srikakulam - 4.96 -
Bhubaneswar
96 | Suddakallu Dindi LKD, Hyderabad | Telangana Mahaboob Nagar - 4.48 -
97 | T. Bekuppe tcliq?uvery/Arkava CD, Bengaluru Karnataka Ramanagara 3.27 3.20 4.38
98 | T. K. Halli gauvery/Shlmsh CD, Bengaluru Karnataka Mandya 3.75 - -
99 | Tadipatri Pennar HD, Chennai Andhra Pradesh Anantapur 3.40 - -
100 | Terwad Panchaganga | UKD, Pune Maharashtra Kolhapur * 4.65 *
101 | Thengudi CaF’V?ry’Th'r“m HD, Chennai Tamil Nadu Thiruvarur 4.41 3.20 -
alairajanar
102 | Thevur Sarabenga SRD, Coimbatore | Tamil Nadu Salem 4.16 2.86 4.03
103 | Ujjain Shipra CD Jaipur Madhya Pradesh Ujjain * 3.98 3.57
104 | Valigonda Musi LKD, Hyderabad | Telangana Yadadri - 1.87 2.53 4.58
Bhuvanagiri
105 | Vapi Vapi TD, Surat Gujarat Valsad - 4.99 -
106 | Vautha Sabarmati MD, Gandhinagar| Gujarat Ahmedabad 0.00 2.24 0.84
107 :J/g;pakshap Swarnamukhi HD, Chennai Andhra Pradesh Chittoor * 4.18 4.63
Vrindawan
108 | Bridge( Yamuna UYD, Delhi Uttar Pradesh Mathura 2.14 3.49 3.30
Mathura U/S)
109 | Wadakbal Sina UKD, Pune Maharashtra Solapur 4.69 4.17 4.50
110 | Wadenapalli | Krishna LKD, Hyderabad | Telangana Suryapet 4.62 - -
Yamuna
Expessway
111 | Road Bridge, | Yamuna LYD, Agra Uttar Pradesh Agra 2.95 2.61 -
Etamadpur
(Agra D/S)

(-) means No Hotspot
(*) means Data not available/ river dry.

89




Figure 24: Water Quality Monitoring  station s having Dissolved Oxygen
(DO) below 5.0 mg/L (202 5)
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