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Abstract: The current research is performed to judge the Asan River water quality by the analyzing its
physicochemical and biological parameters. River Asan which is branch of River Yamuna, it flows
through the Dehradun district of Uttrakhand in India from north Himalayan state and it receives high
untreated domestic wastes and industrial waste from the towns and areas that are situated on the edge of
Asan River at the downstream of the river after it reaches Dehradun District, Uttrakhand. Observing all
the locations and point sources of waste discharges, five sampling stations were collected from water
starting to end point of Asan River with longitude and latitude. In this study of 29 parameters including
temperature, pH, Electric conductivity, Dissolved oxygen, BOD, Chemical oxygen demand, TSS, TDS,
turbidity, Total Hardness, Ca, Mg, Lead, Mercury, Sodium, Potassium, Alkalinity, Chloride, Sulphate,
Nitrate, Flouride, Ammonia, Surfactants, sulphide, Iron, Phenol, Total bacteria count, E.Coli, Coliform
were studied and compared to the accountable limits given by WHO for drinking water during Pre-
monsoon and post monsoon (2024). Results data after analysis shows that some parameters of Asan
River such as turbidity, sodium and potassium were higher in limits than given by WHO standard during
the pre-monsoon season and some parameters like alkalinity, sodium, potassium TDS and TSS are
higher during post-monsoon. Although, some parameters found were not in prescribed limit given by
different standards. Due to which it has become important to work on waste treatment and important to
monitor environment shield inhabitants from safety hazards.

Keywords: physico-chemical parameters, Water pollution, Environment monitoring, waste
management, waste treatment, environment management.

Introduction: Water is primary component on planet and it has a powerful relationship between river
water and every types of life existence that rely on it to survive. As the time is passing with the growth
of urbanization and industrialization the water is becoming poorly manageable in the growing countries.
The profitable and environmental growth and progress of our country as well as states are all highly
control by water. Physiographic and climatic condition of the country as well as districts is being highly
responsible for the supply of fresh water. The fresh water of the country and all states are becoming
unprotected, all is due to municipality wastewater, industrial wastes and agricultural practices with
pesticides and insecticides. The quality of water not always depends on water itself is also rely on the
harmful substances present in ecosystem.

Volume 13, Issue 02 Published by, www.ijert.org | SSN: 2278-0181


www.ijert.org
www.ijert.org

International Journal of Engineering Research & Technology (IJERT)

The surface water chemistry is governed by distribution of many components given by nature such as
rain and chemical weathering and other anthropogenic sewage sources, effluents from industries and
solid wastes from mining and municipal and mining (Semwal 2009). Due to growth in industrialization,
urbanization and chemical fertilizers application that are involved in agricultural grounds there is
severely reduction in the condition of river water in which they are surrounded by.

The rivers are always counted as the most significant source of fresh water from the time of ancient
history as rivers water is using for diverse segments such as public water supply, transportation,
industry, agricultural (Shiddamallayya, 2008). In now days, most of the water is wasted for domestic
waste, industrial waste and waste from sewage that is being discarded directly in the river water or
around the river. The nitrate and chloride concentration is increase the water of both ground and surface
due to which the penetration of industrial waste, sewage effluents and agro-waste (Hern and Feltz ,
1998). The transform in ground water hydrochemistry is give rise by the interaction of water to rock and
penetration of reduction-oxidation in the time of penetration through aquifers of water (Krishna Kumar
et al. 2004). During the glacial melt in streams the ionic composition are detected in Bhagirathi river
were analyzed individually to notice the ions contribution within the river. In Bhagirithi river the
composition of cations observed as Ca>Mg > Na > K> NH4 and the composition of anion was HCO3>
SO4>CIl> NO3. (Semwal 2009). In Himalayas the hydrochemistry of the rivers are chiefly ruled by
basin lithology and least by anthropogenic sources (Semwal 2009).

The carbonate rocks weathering, carbonic from calcsilicates and albite and the dominated sulphuric in
river basin of Himalayan (Semwal 2009). Weathering of carbonate rocks have supremacy in the rivers of
Himalayas (Abhay Kumar Singh& Syed I. Hasnain).The most common cations (K, Na, Mg, Ca) and
anions (SO4, PO4, HCO3, CL, NO3, F), that are used in to analyze the quality of water. The poor water
grade is estimated through original figure are being considered by the strategies for management of
remediation (Jotimani 2012). The studies done by various authors’ shows that quality of water is
commonly decreased by urbanization and industrialization in the Dehradun district in Uttrakhand
(Dudeja 2010, Bahukhandi 2011 and Jain 2002).

Heath is harmed by polluted water many times when it is beyond the limit and causes various health
risks, so it is important to monitor data by examining regularly, by observing and by using different
techniques such as given in table.

By Monitoring By using nano
biologically Biosensors, IR
Online Water
Monitoring through Pollution Monitoring
laboratory
By & Drinking By using tools

monitoring <:| Watl'er ::> like drones, GIS,
Pollution Biosensors, IR

in situ

The studies shows that main reason for water quality deterioration of Tons and Asan rivers are industrial
activities and anthropogenic activities that are being showed by many researchers and it was observed
that there are various abiotic elements that straight away harms the diversity of plankton and reason for
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downfall of plankton. The Asan River and other catchment of Asan River has become polluted and keep
on more contaminating due to waste discarded i.e. solid waste, sewage waste and runoff from
agricultural fields such as application of pesticides, insecticides and addition of other chemical fertilizer
and chemical runoff from industrial effluent (caused by improper method of treatments) and not proper
throwing of unsafe waste. The most area of Asan river arrives in semi urban, slums or rural area from
where the population living around it using fresh water through ground water or the water from surface
(by deep hand pumps, tube wells and shallow hand pumps) for irrigation and drinking purposes. As
increasing in population and industries in Dehradun district it is facing high pressure on all the resources
in the area including resource of water. This pollution in water is not only the reason for declining
quality of water but also causing decrease in water resources that are required by all and if this declining
keeps in tread then in same way seems like there will be a great scarcity of water is near in future. The
direct supply of water to villagers through tube well for drinking without any treatment and management
can leads harm and affect to children and human health by diseases.

Recent many articles are in news reported by CPCB that Indian rivers are highly polluted rivers in the
world and Yamuna is most polluted river in uttrakhand and it becoming highly polluted river in country
if soon it is not monitored or managed by proper system or treatments. The increasing in industries with
population growth around the area of Asan River and its Catchment is also one of the major reasons for
pollution in surface and ground water looking towards it the study is done to observe for the objectives
to study physico-chemical seasonal study is done to watch the affected area by industries and population
growth on the Asan River water quality of surface and ground water. The study of both pre and post
monsoon season on the level of water is being studied. Asan River lies in Dehradun district of
Uttrakhand and is also known as Doon Valley the capital of Uttrakhand state within the northern India
surrounded by Himalayas from northern border and southern side with Siwalik Hills where, Ganga
River lies in its east and Yamuna flowing from the western part between the 29 ° 58 'and 31 ° 2' 30
"northern latitude and 77 ° 34 '45" and 78° 18' 30 "eastern longitude. River Tons is another Yamuna
River’s branch which arrives from southwest whereas Asan River is another more important tributary of
River Yamuna which arrives from the Doon shivalik range and after few distance it joins the Yamuna
River.
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Figure 1.a): Country India Figure 1. B): Uttrakhand region in India.
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Figurel. c): Asan River with its streams and sampling station.

Fig.1 (a) India map with all states. (b) Uttarakhand State map with uttrakhand location. (d) Map of
sampling sites from Asan River Basin. Source: Maps are processed and prepared from Google Maps and
ArcGIS.

3.1 Materials and Methods:

The purpose of studying quality and river water is to examine level and status of the water pollution. As
water has mixed and different components in vary percentage, it has different properties and different
value of water quality parameters can affected in a different ways by pollution. The water quality Asan
River with physicochemical and biological characteristics has become important to study characteristics
of all types of water. It has become important to study and examine the level of water pollution
conservation and manage pollution level in river water.

3.2 Materials:

In analysis this study is perform according to different seasons by following the India Meteorological
Department (IMD), who identifies four different climatologically different seasons in India. The Pre-
monsoon or rainy season sampling was done from June-September in (2024), while a Post-
Monsoon/Autumn sampling done during the months of October-November (2024). In variation in water
quality from one season to another, in which each sample is collected from five different locations
discussed below:

« Sample-Sitel (S-01) - Herbertpur Asan Bridge from 30°25°44.60°’N and 77°4312.60"’E.

+«» Sample Site 2 (S-02) - Rampur from 30°3621474°> N and 77°8230084"’ E.

+« Sample Site 3 (S-03) - Dhoolkot from 30°3394825°° N and77°8840606° E.

« Sample Site 4 (S-04) - Premnagar from 30°3424044°° N and 77°9548893”° E.
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+« Sample Site 5(S-05)- Gajiyawala (Birpur) from Grid reference 30°3686875°°N and 78°0413942°’E.

3.3 Sampling

The Asan river water samples collected with variations in physicochemical and Biological properties of
the River Asan during pre-monsoon and post monsoon seasons from different five sites- S1 to S5 district
Dehradun. Sampling done by using high-density cleaned PVC bottles for sampling with thoroughly
cleaned by rinsing with 8M HNO3 and after that cleaned with deionizer water by repeated washing with
effluent sampled to avoid contamination and make minimum error and to locate the area from where the
river is becoming highly polluted. All the samples were collected from down below the surface of
effluents just to avoid contaminants that are floating on above surface of river. Aeration is also avoided
during sampling.

3.4 Analytical methods

After the sample collection tests such as DO, COD, BOD and pH were recorded. The concentration of
acid is analyzed using HNO3 (5 ml/l). Gravimetric method is used for analysis of Suspended solid. DO,
EC, Ph and TDS were analyzed by using DO, Electrical Conductivity, Ph and Total Dissolved Solid
meter respectively. Other methods and experiments done to analyze the quality of Asan River water are
discussed below. All parameters were analyzed by following standards method of wastewater water
methods to study (American Public Health Association (1998).

All the parameters with instruments tested are given below with its reference method.
Color measured by spectroscopic method and reference method - APHA -2120C.
Temperature by thermometer and reference to method APHA — 2012
Odour by using Olfactometer method and reference method APHA -2150B.
Ph by using pH meter and reference method - APHA -4500 B
Turbidity (NTU) by Nephlometric meter and reference method 1S: 3025(P-10:1984).
Alkalinity by titration and reference method APHA -2320B.
TH by Titrimetric Method and reference method APHA -2340C.
Ca (mg/l) and Magnesium (mg/l) by EDTA Titrimetric Method and reference method APHA -3500.
Ammonia (mg/l) by Ammonia Distillation Flask and reference method IS: 3025(P- 34):1998.
BOD (mg/l) by BOD Test Method and reference method APHA -5210B.
TDS (mg/l) by Total Dissolved solids Dried at 1800C Method and reference method APHA-2540C.
TSS (mg/l) by Dried Method and reference method APHA 2540D.
Chlorides (mg/l) by titration method and reference method 1S:3025(P-32):1988.
Sulphates (mg/l) by Turbidimetric Method and reference method IS: 3025(P- 24): 2022.
Nitrate (as NO3-) (mg/l) by Spectrophotometer with reference method IS: 3025(P- 34): 1988.
Fluoride (mg/l) by Spectrophotometer and reference method APHA 4500 F.D. 24" edition.
Iron (mg/l) by ICP-MS method and reference method IS: 3025(P- 65): 2022.
Phenol (mg/l) by Spectrophotometer and reference method IS: 3025(P- 43):2022.
Sulphide (as H2S) mg/L by Test tube method and reference method 1S:3025 (P-29): 1986.
Surfactants (Anionic) (mg/l) by Spectrophotometer method and reference method Annex, KoF
1S:13428-2005.
e Sodium (as Na+) and Potassium (as K+) by Flame Photometer method with reference method IS:
3025(P- 45- 1993).
e DO by Winkler’s lodometric method and reference method APHA 4500-O B.
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COD by Open Reflux Method and reference method APHA 5220B.

Lead and mercury by using ICP-MS method and reference method 1S: 3025(P- 65): 2022.
Electrical Conductivity by Electrical conductivity meter and reference method APHA 2510B.
The biological analysis counted by APHA methods (American Public Health Association (1998)).

3.4 River water quality index (RMPI)

Different pollutants present in water bodies are applied according to River Pollution Index. For metal
concentrations identification the depiction of water quality is facilitates by RMPI [Chabukdhara M et al.,
2016] and is calculated as per the Metal Index or River Metal Pollution Index equation [Chabukdhara M
etal., 2016, Gabriella Tamasi G, Cini R (2004)

By examining the all parameters of Asan River in Dehradun District, Uttrakhand India, according to the
average results of temperature, BOD, TSS, DO, EC shows that in pre monsoon season the quality of
Asan River water was Average in water quality during both pre and post-monsoon season.

Results and Discussions: After sampling and analysis of all taken parameters in both pre and the post
monsoon the following results were examined. Considering of water quality related it its parameters. It
IS important to examine the physicochemical parameters of water on systematical interval for preserving
and to maintain water for people’s essential requirements.

Table 1: Representing results of all studied parameters that are analyzed during experimental research:

PRE- MONSOON POST- MONSOON
S.No. | PARAMETERS |S-01 [S- [S03 |[S-04 |[S05 [S01 |[S02 |[S-03[S-04 |[S05
02
1. | Temperature (°C) | 20.6 20. |20.2 |196 |19.2 |188 |19.0 |18.6 |184 |183
4
2. | Ph 7.84 79 1800 |812 |75 7.5 7.3 72 |78 8.0
3. | Turbidity (NTU) | <1.0 |12 |15 18 30 <10 | <10 |<1.0 <10 |<1.0
Total alkalinity 128.8 |11 | 114.4 | 129.6 | 122.4 | 232.7 | 242.3 | 247. | 300.2 | 315.3
(mg/1) 0.2 2
4. | Total Hardness 288.5 |27 |280.8 | 2929 |299.3 | 147.8 | 159.2 | 152. | 174.2 | 203.4
(mg/l) 3.5 4
5. | Calcium(mg/l) 68.7 67. | 69.1 |693 |722 |439 |444 |450 |46.30 |48.3
8
6. | Magnesium(mg/l) | 28.4 25. 1263 291 |281 |232 |202 |213 239 |243
3
7. | DO (mg/l) 3.1 3.4 139 3.3 3.2 5.2 5.6 53 |5.2 5.4
8. | COD (mg/l) 3.2 3.8 128 2.1 3.5 4.3 4.6 51 |45 3.9
9. | BOD (mg/l) 2.7 3.2 |37 4.4 3.9 3.4 3.4 31 |32 3.0
10, TDS (mg/l) 260 28 | 293 326 349 573.2 | 575.4 | 545. | 570.3 | 589.3
9 3
11, TSS (mg/) 696 52 | 789 821 863 450.5 | 430.2 | 442. | 500.2 | 520.5
1 3
12, Chloride (mg/I) 19.7 19. | 194 | 243 |372 |218 |308 |308 372 |[452
8
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13, Sulphate (mg/l) 38.2 32. 1316 [39.2 [399 |19 30 28 31.1 | 39.0
1
14, Nitrates (mg/l) 2.8 22 |24 3.0 3.3 2.1 3.1 29 |55 6.0
15, Fluoride (mg/l) 0.64 0505 |069 |072 |055 |0.69 |0.62 082 |0.92
8
16, Sodium (mg/l) 30.2 28. 1283 |326 |348 |18 25 23 27 36
6
17, Potassium (mg/l) | 6.8 59 | 5.8 6.9 7.2 3.8 6.5 6.0 |6.7 7.8
18, Electrical 133 13 | 130 133 135 493 470 439 | 344 477
Conductivity .(um 1
hocm-1)
19, Total bacteria 11 08 | 09 10 09 12 8 11 13 14
count/100mi
20, E.Coli /1200ml Not No | Not Not Not Not Not Not | Not Not
Presen | t Prese | Prese | Prese | Prese | Prese | Pres | Prese | Prese
t Pre | nt nt nt nt nt ent | nt nt
sen
t
21, Coliform per Not No | Not Not Not Not Not Not | Not Not
100ml Presen |t Prese | Prese | Prese | Prese | Prese | Pres | Prese | Prese
t Pre | nt nt nt nt nt ent | nt nt
sen
t

Kumar et al., 2012 in their study record that temperature is major parameter that affects all the physical,
chemical and biological parameters of water. Temperature never remains stable even in day time
temperature changes with time to time. The temperature analyzed between 19.2°C and 20.6 °C in pre-
monsoon and 18.3 °C to 19.2 °C during the post-monsoon seasons. The temperature has only a positive
correlation to COD during pre-monsoon season (>0.12) (in Table 3) and post-monsoon season
temperature has powerful correlation with BOD (>0.85) (Table 4). The fluctuation in temperature
continues time to time even in sampling time from one station to another there is always difference
according to time changes (Charu Parashar et al., 2006). Same study with results difference given by
was Khanna et al., 2011 of Ganga River in Haridwar.

Ph has significant part in creating all biological occupation in limited scope showed in study by Zafer
and sultana (2007) shows pH during monsoon season is 7.6 to 7.55. In present study Ph analyzed
between 7.5 to 8.12 in pre-monsoon and 7.2 to 8.0 during the post-monsoon seasons. The pH has a
strong positive correlation to nitrate and fluoride during both pre-monsoon season (>0.93) (in table 3)
and during post-monsoon season (>0.81) (table 4).

In the study by D.R. Khanna et al., 2012 noted the general cause and analyzed the affect of Turbidity
during different season. In his study it was noted that turbidity increased highest during pre-monsoon
and post-monsoon season. In the current study similar trend continues and turbidity results from <1.0 to
30 NTU during the monsoon season and <1.0 in post-monsoon respectively. In the pre-monsoon not in
limit given by WHO and water was highly turbid during pre monsoon season. The turbidity has a strong
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positive co-relation to TDS during both pre-monsoon season (>0.95) (in Table 2) and post-monsoon
season (>0.81) (Table 3).

It is commonly found in many researches that TDS and TSS increased during pre monsoon season and
both are at their lowest value during winter season on comparison to other seasons. Difference of TDS
and TSS in Ganga River water was calculated by Khanna et al., 2003 showing similar results to study.
In present research the value of TDS was observed between 260 to 349 mg/l during pre-monsoon
whereas the TDS has a strong positive correlation to BOD (>0.82) (table 2) during pre-monsoon season
and during post-monsoon season TDS do not have strong positive relation with (Table 3) any other and
573.2 to 589.3 in post-monsoon whereas, the value of TSS was obtained between 697 to 863mg/I during
the pre-monsoon and 450.5 to 520.5 in the post-monsoon season whereas, the TSS has a strong positive
correlation to TH (>0.82) (in table 2) during pre-monsoon season and during post-monsoon season
temperature has strong positive relation with TH (>0.85) (Table 3).

Alkalinity is the calculation about the existence of mild acids. The amount of alkalinity can vary from
season to season. Alkalinity also manages the activities of enzymes. Many times the rainfall waterfall
quality of water is impacting alkalinity Venkateswalu 1996. In the present study the Alkalinity was
observed between 110.2 to 129.6 in pre-monsoon and 232.7 to 315.3 during the post-monsoon seasons.
The alkalinity has a strong positive correlation to TH, Nitrate and fluoride during pre-monsoon season
(R2>0.83) (in table 2) and during post-monsoon season alkalinity has strong positive correlation with
TSS, TH, Ph, Nitrate and fluoride (R2>0.72) (Table 3).

The total hardness of water occurs due to the accumulation of particles of calcium and magnesium due
to increase in industrialization, soil erosion and process of weathering is in process Bhatt et al (1999).In
present study hardness of Asan River water analyzed between 273.5 to 299.3 in pre-monsoon and 147.8
to 203.4 during the post-monsoon seasons which is within the limit during both seasons. The hardness
has a strong positive correlation to EC, Ph, nitrate and fluoride during pre-monsoon season (0.82) (in
table 2) and during post-monsoon season temperature has strong positive relation with Ph, nitrate, and
fluoride (>0.85) (Table 3).

Calcium and magnesium carbonates and bicarbonates plays the major role in hardness of water. During
current analyses it was analyzed that Calcium and Magnesium analyzed are within the prescribed
amount given by standards during both pre-monsoon and post-monsoon seasons. The calcium has a
strong positive correlation to chloride, sodium, nitrate, TH, EC and fluoride during pre-monsoon season
(>0.81) (in table 2) and in post-monsoon season calcium has strong positive relation with chloride,
sodium, alkalinity, TSS, TH, fluoride (>0.90) (Table 3). The magnesium has a strong positive
correlation to sulphate, potassium, alkalinity, TH, nitrate and fluoride during pre-monsoon season
(>0.82) (in table 2) and during post-monsoon season TSS and Ph has strong positive relation with
magnesium (>0.87) (Table 3).

The presence of chloride is the estimation of organic waste matter and origin of animal (Thresh et al.,
1949).In present study chloride content present in water is within the permissible both pre-monsoon and
post-monsoon seasons. The chloride has a strong positive co-relation to sodium, TDS, EC, Ph, nitrate
and fluoride during pre-monsoon season (>0.81) (in table 2) and during post-monsoon season chloride
has strong positive relation with sulphate, sodium, potassium, alkalinity, TSS, TH, Nitrate, fluoride
(>0.92) (Table 3).
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The quality of aquatic system present in water is determined by the value of Dissolved oxygen. The
system with high rate of respiration and presence of high organic decomposition, in such condition the
DO is low and the rate of photosynthesis is high. Temperature also has impact in determining DO of the
aquatic system. The outcome result of DO was between 3.1 to 3.9 during pre-monsoon and 5.2 to 5.6
during the post-monsoon seasons that were within the limit and thus it signifies good seasonal change
and quality of water. Khanna and Bhutiani (2003) also analysed the same in Ganga River in Haridwar.

In study by Ciaccio (1971), the organic compound that leads to the development of microorganisms is
calculated by Biological oxygen demand. The power and waste water runoff from near areas and a
different statistical study for pollution in water gives information about intrinsic water pollution and its
causes. The larger degree of Biological oxygen demand, the larger will be the intake of oxygen with
larger increment in pollution burden. In present research BOD level in Asan River was analyzed
between 2.75 to 4.4 in pre-monsoon and 3.0 to 3.4 during the post-monsoon seasons.

In current study COD is analyzed between 2.1 to 3.8 in pre-monsoon and 3.9 to 5.1 during the post-
monsoon seasons. Khanna and chugh in 2004 studied same kind of analyses and results were similar.
The EC, DO, COD, BOD do not have strong positive correlation to any other during pre-monsoon
season (in table 2) and during post-monsoon season EC (Table 3).

Sinha et al., (2000) study shows that the end left part after analyzed compound obtained after
combustion of material has nitrogen and performance of micro organisms activities are made and it
shows the denitrification process. There is always some difference recorded between nitrate, Calcium,
magnesium as per the seasonal difference.

The chloride has a strong positive co-relation to sodium, TDS, EC, Ph, nitrate and fluoride during pre-
monsoon season (>0.81) (in table 2) and during post-monsoon season chloride has strong positive
relation with sulphate, sodium, potassium, alkalinity, TSS, TH, Nitrate, fluoride (>0.92) (Table 3).

The sulphate has a strong positive correlation to Sodium, potassium, alkalinity, TH, EC, Ph, nitrate and
fluoride during pre-monsoon season (>0.87) (in table 2) and during post-monsoon season sulphate has
strong positive correlation with Sodium, potassium, TH, nitrate and fluoride (>0.85) (Table 3).

The sodium has a strong positive correlation to potassium, EC, PH, nitrate and fluoride during pre-
monsoon season (>0.90) (in table 2) and during post-monsoon season sodium has strong positive
correlation with (>0.87) (Table 3).The potassium has a strong positive correlation to TH, EC, Ph, Nitrate
and fluoride pre-monsoon season (>0.90) (in table 2) and during post-monsoon season potassium has
strong positive correlation with TH, Nitrate and fluoride (>0.80) (Table 3).

In present study, Asan River was not polluted by chemicals like Ammonia, phenol, surfactants, sulphide,
Iron, lead, mercury and also free from biological characteristics like Total bacteria count, E.Coli and
Coliform during season of pre and post-monsoon . Sharma et al., 2015 and Matta et al., 2018a, 2018b,
2018c, 2018d also done same type of study and detailed analysis with absence of biological pollutants.

Figure 2: a, b, ¢, d Comparison of fluctuation between various physicochemical parameters in Pre-
monsoon and Post-monsoon in all five stations.
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elements. But, the high weathering was noticed in river water during pre monsoon season due to
variation in rainfall, fast growing developing improving and lack of property management plans. In this
study of 29 parameters were studied and compared to the allowable boundary given by WHO. Results
after analysis shows that some parameters such as turbidity, sodium and potassium were higher in range
WHO standard during the pre monsoon season and some parameters like alkalinity, sodium, potassium
TDS and TSS are higher during post monsoon. However, all parameters were not in the prescribed limits
of drinking water standards. The water quality index shows that water of Asan River has average
quality.According to which it is mandatory look towards the environment monitoring and work on waste
treatment to protect population from health risk.
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