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A study was carried out to assess the physicochemical profile of one of the sewage
treatment plants in the Habbak region of Srinagar city. The water samples from the
inlet and outlet of the plant were analyzed for various limnological parameters like
temperature, dissolved oxygen, free carbon dioxide, alkalinity, calcium and
magnesium hardness, orthophosphate etc. The average water temperature recorded

Keywords at the outlet and inlet ranged between 16.56 to 18.03°C, free carbon dioxide between
Wastewater 50.06 to 78.03 mg/l, alkalinity between 328 to 389 mg/l, calcium hardness between
Sewage 83.41 to 85.12 mg/l, magnesium hardness between 614.58 to 783.53 mg/],
Water Quality orthophosphate between 503.56 to 650ug/l respectively. The dissolved oxygen
Limnology content at the inlet was found to be zero during all times in the study while the

average value at the outlet was found to be 5.2 mg/l. All the parameters were found
to be non-significant except for water temperature, dissolved oxygen, and total

hardness.
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INTRODUCTION

Surface water is an important source of water; it becomes
useless when pollutants of wastewater get mixed with it.
In villages and towns sewage is discharged into rivers,
canals etc. and hence water quality is affected (Rainaand
et al., 2014). The main sources of water pollution can be
attributed to the discharge of untreated sanitary and
industrial wastes (Sastry et al,, 2013). It has been seen by
various agencies that wastewater comprises of high levels
of organic, inorganic, and microbial
(Bohdziewicz et al,, 2006).

The largest union territory of India, Jammu and Kashmir
has always had abundant water resources. According to
the comptroller and auditor general of India, irrigation
canals across J&K were allowed by the government to

contaminants

turn into sewage drains (CAG, 2011). According to

Srinagar city development plan (SCDP), only 30% area is

covered by sufficient sewage systems. While only 12% of
households have access to sewage connections (JKERA
2007). Against the total sewage generation of 195 MLD,
Srinagar has four sewage treatment plants with a total
capacity of 32.2 MLD (Farhat, 2006).

Studies have shown that sewage treatment processes
might also affect the Physicochemical parameters of the
final effluent such as biochemical oxygen demand (BOD),
chemical oxygen demand (COD), electrical conductivity,
total hardness, alkalinity, dissolved oxygen, some metals,
and non-metal ions (Rawat et al,1998; Adami et al,
2007). In addition, purification processes remove
pathogenic microorganisms (Reasoner, 1982; Wang et al,
1966). Different studies have evaluated the efficiency of
STPs and have compared the concentration of the
chemical in the influent and that in the effluent. In most
studies, significant reduction has been observed at outlet
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sites of STPs (Saha et al, 2012; Kumar et al., 2010; Desai
and Kore, 2011). However, some studies have shown little
or no reduction of pollutant concentration (Igbinosa and
Okoh, 2009; Antunes, 2007; Momba et al, 2006; Akpor
and Munche, 2011).

The priority objectives of wastewater treatment are to
degrade organic wastes so that they do not cause oxygen
demand in the receiving water body, remove nutrients to
prevent eutrophication and protection of public health by
destroying the pathogenic microorganisms (Gerardi,
2006; Akpor and Muchie, 2011). Fluidized aerobic
bioreactor (FAB) technology for wastewater treatment is
a Dbetter alternative to conventional wastewater
treatment plants. Fluidized aerobic bioreactor consists of
a tank filled with specially developed media which are
made of special material of suitable density that can be
fluidized using an aeration device through diffusers. The
biofilm that develops on the media, moves along the
effluent in the reactor. This thin film on the media enables
the bacteria to act upon the biodegradable matter in the
effluent and reduce BOD/COD content in presence of
oxygen from air used for fluidization. (Nageswara and
Shruthi, 1990). Globally, unclean water poses significant
of diarrhea, infections, and
malnutrition, accounting for 1.7 million deaths annually,
of which over 90 per cent are in developing countries and

risks opportunistic
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Figure 1. Location of the sewage treatment plant.
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almost half are children.

MATERIAL AND METHODS

Present study was carried out on Sewage Treatment Plant
Habak in Srinagar city of Union Territory of J&K, India. It
is one among the four wastewater treatment plants
situated around the periphery of Dal Lake, Srinagar.
Located at 4ARWV+94P, Foreshore Rd, Habak, Nasim Bagh,
it was constructed in 2006 at a latitude of 34.1460 °N and
longitude of 74.8428 OE. The STP has a capacity of 3.2
MLD, with the average flow rate at the inlet being
133.33m?3/h. During the study period, two sites were
selected to carry out the Physicochemical analysis of
samples before treatment and after treatment. Water
samples were collected from selected sites in the month
of May 2022 in 1-liter polyethene bottles. Separate
samples were collected for dissolved oxygen in well-
stopper bottles of 250 ml capacity. Initial fixation was
done on the field and chemical analysis of water samples
was carried out in the laboratory within 24hrs. Some
other parameters like water temperature, pH,
conductivity, free carbon dioxide, chloride, total
alkalinity, total hardness, Ca hardness, Mg hardness, and

orthophosphate, were carried out following standard
procedures of A.P.H.A (2017).
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RESULTS

The results obtained during the study are presented in
Table 1 and 2.

Temperature (°C)

At site 1 a minimum value of water temperature was
found to be 16.4 °C in 1st week of the study while a
maximum value of 19.6 °C was observed in 3 week with
an average value of 18.03 0C. At site 2 during the study
period, the water temperature recorded a minimum value
of 15.0 9C during 15t week and a maximum value of 17.9
0C in 3rd week with an average value of 16.56 °C.
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Figure 2. Graph representing water temperature
variation at sites.

pH

At site 1 during the study period, the pH recorded a
minimum value of 6.95 on the 34 week and a maximum
value of 7.6 on the 2rd week with an average value of 7.17.
At site 2 during the study period, the pH recorded a
minimum value of 7.15 on 15t week and a maximum value
of 7.19 in 2rd week with an average value of 7.16.

pH
8
75 /\
7 R
6.5
WEEK 1 WEEK 2 WEEK 3

=S SITE1 =—SITE2
Figure 3. Graph representing pH variation at sites.
Conductivity (uS/cm)

At site 1 during the study period, the conductivity
recorded a minimum value of 690.2 uS/cm in 2 week

DOI: 10.33687/z00biol.005.01.4442

while a maximum value of 989 uS/cm in 1st week with an
average value of 801.93uS/cm. At site 2 during the study
period, the conductivity recorded a minimum value of
620.0 uS/cm in 2nd week and a maximum value of 970.0
uS/cm in 1st week with an average value of 766.67uS/cm.

Conductivity
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Figure 4. Graph representing Conductivity variation at sites.

Free CO:z (mg/1)

At site 1 during the study period, the free COz recorded a
minimum value of 73.9 mg/l on 3 week while a
maximum value of 81.6 mg/l in 15t week with an average
value of 78.23mg/I.

At site 2 during the study period, the free COz recorded a
minimum value of 36.9mg/1 on 1st week and a maximum
value of 58.8 mg/lon2nd week with an average value of
50.06 mg/1.
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Figure 5. Graph representing Free carbon dioxide
variation at sites.

Chloride (mg/1)

At site 1 during the study period, the chloride recorded a
minimum value of 26.9 mg/1 in 3" week and a maximum
value of 39.9 mg/l in 1st week with an average value of
33.56mg/l. At site 2 during the study period, the chloride
recorded a minimum value of 23.9 mg/l in 2rd week and a
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maximum value of 36.9 mg/1 in 34 week with an average
value of 28.56mg/1.

Chloride
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Figure 6/ Graph representing Chloride variation at sites.

Dissolved Oxygen (mg/1):

At site 1 during the study period the DO recorded was
zero. At site 2 during the study period, the DO recorded a
minimum value of 3.6 mg/1 on 15t week and a maximum
value of 6.4 mg/l on 2rd week with an average value of
5.2mg/l.
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Figure 7. Graph representing Chloride variation at sites.

Total Alkalinity (mg/1)

At site 1 during the study period, the total alkalinity
recorded a minimum value of 346 mg/1 on 3rdweek while
amaximum value of 412mg/l on 1st week with an average
value of 380mg/l. At site 2 during the study period the
total alkalinity recorded a minimum value of 318mg/1 on
2nd week while a maximum value of 336mg/1 on 1st week
with an average value of 328mg/1.

Total Hardness (mg/1)

At site 1 during the study period, the Total hardness
recorded a minimum value of 486 mg/l on 15t week and a
maximum value of 1100 mg/1 on 34 week with an average
value of 868.6mg/l. At site 2 during the study period, the
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Total hardness recorded a minimum value of 276 mg/1 on
1st week while a maximum value of 920 mg/1 on 2rd week
with an average value of 698mg/L1.
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Figure 8. Graph representing Total alkalinity variation at sites.
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Figure 9. Graph representing Total hardness variation at sites.

Calcium Hardness (mg/1)

At site 1 during the study period, the minimum value for
calcium hardness was recorded as 83.16mg/1 in 34 week
while a maximum value of 88.2 mg/l was observed in 1st
week with an average value of 85.12mg/l1. At site 2 during
the study period, the calcium hardness recorded a
minimum value of 73.08mg/1 on 2" week and a maximum
value of 89.8 mg/l on 1st week with an average value of
83.41mg/l.

Ca Hardness
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Fig10. Graph representing Calcium hardness variation at sites.
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Magnesium Hardness (mg/1)

At site 1 during the study period, the magnesium hardness
recorded a minimum value of 397.8mg/1 on 15t week and a
maximum value of 1016.8 mg/1 on 34 week with an average
value of 783.53mg/l. At site 2 during the study period the
magnesium hardness recorded a minimum value of 186.2
mg/l on 15t week and a maximum value of 846.9 mg/1 on 2nd
week with an average value of 614.58mg/1.

Mg
Hardness
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Figure 11. Graph representing Magnesium hardness
variation at sites.
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Orthophosphate (ng/1):

At site 1 during the study period, the orthophosphate
recorded a minimum value of 409.3 pg/l on 3rd week
while a maximum value of 889.7 pg/1 on 1st week with an
average value of 650pg/1. At site 2 during the study period
the orthophosphate recorded a minimum value of 377.0
pg/1 on 314 week and a maximum value of 631.3 pg/l on
1st week with an average value of 503.56pg/1.

Orthophosphate
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Figure 12. Graph representing Orthophosphate variation
at sites.

Table 1. Summary statics of Physicochemical parameters of water of STP at Inlet.

SrNo  Parameters Week 1 Week 2 Week 3 Average Value Min. Value Max. Value
1 Temperature (°C) 16.4 18.1 19.6 18.03 16.4 19.6
2 pH 6.97 7.6 6.95 7.17 6.95 7.6
3 Conductivity(puS/cm) 989 690.2 726.6 801.93 690.2 989
4 Free COz (mg/1) 81.6 79.2 73.9 78.23 73.9 81.6
5 Chloride(mg/1) 39.9 339 26.9 33.56 269 399
6 DO (mg/1) 0 0 0 0 0 0
7 Alkalinity(mg/1) 412 382 346 380 346 412
8 Total Hardness(mg/1) 486 1020 1100 868.6 486 1100
10 Ca Hardness(mg/1) 88.2 84 83.16 85.12 83.16 88.2
11 Mg Hardness(mg/1) 397.8 936 1016.8 783.53 397.8 1016.8
12 Orthophosphate (pg/1) 889.7 651 409.3 650 409.3 889.7

Table 2. Summary statics of Physicochemical parameters of water of STP at Outlet.

S.No Parameters Week 1 Week 2 Week3  Average Value Min.Value Max. Value
1 Temperature (°C) 15.0 16.8 17.9 16.56 15.0 17.9
2 pH 7.15 7.19 7.16 7.16 7.19 7.19
3 Conductivity(uS/cm) 970 620 710.01 766.67 620.0 970
4 Free COz(mg/1) 36.9 58.8 54.5 50.06 36.9 58.8
5 Chloride (mg/1) 36.9 239 249 28.56 239 36.9
6 DO (mg/1) 3.6 6.4 5.6 5.2 3.6 6.4
7 Alkalinity (mg/1) 336 318 330 328 318 336
8 Total Hardness(mg/1) 276 920 898 698 276 920
10 Ca Hardness(mg/1) 89.8 73.08 87.36 83.41 73.08 89.8
11 Mg Hardness(mg/1) 186.2 846.9 810.64 614.58 186.2 846.9
12 Orthophosphate (ug/1) 631.3 502.4 377 503.56 377.0 631.3
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DISCUSSION

The observed pH values were within the allowed range
between 6.95 and 7.19. The values obtained are in the
range permissible by CPCB for potable water i.e. (5.5-9.0).
It is depicted from the results that pH increased slightly
from raw to final effluent which may be due to the
reduction of free CO:z level in final effluent and the
addition of polyalanine chloride (Dilafroza et al., 2013).
Conductivity is a general indicator of water quality,
especially a function of the amount of dissolved salt, and
can be used to monitor processes in wastewater
treatment that causes changes in total salt concentration
and thus changes the conductivity. During the study,
there is a decrease in conductivity from the mean value of
801.93 to 766.67. The decrease in conducting may be due
to the biological nitrogen removal (Erik, 2007).

It was found that the value of the dissolved oxygen
obtained in all the untreated samples was zero and after
the treatment, it increased to 6.4 mg/l. If DO levels are
less than 4 mg/l, water is hypoxic and becomes very
harmful, possibly fatal to plants and animals. If there is a
serious lack of DO, less than about 0.5 mg/], the water is
No plant or animal can survive in anoxic
conditions. Irrigation water in many greenhouses has
surprisingly low levels, often in the dangerous hypoxic
range (Shashanks, 2019). Absence of DO concentration in

anoxic.

sewage was recorded due to heavy organic loading and
septic condition (Kumar et al, 2010). Increase in the
effluent DO content due to the treatment processes which
may reduce the number of impurities present in sewage
through oxidation of organic matter (Prescott et al,
2002). The increase in DO is due to the aeration process
taking place in the bioreactors in the
stabilization of organics (Umara et al,, 2021).

Carbon dioxide is gaining acceptance for pH control in
water treatment plants. It reduces high pH levels quickly.

It is non-corrosive to pipes and equipment. It requires

resulting

less equipment and monitoring costs. It requires no
handling cost. During the study, there is a decrease in
carbon dioxide from 81.6 to 58.8mg/I], this reduction in
carbon dioxide may be attributed to the conversion of
carbon dioxide into carbonic acid. Activated sludge is
commonly used for the removal of carbon. (Ramnath et
al, 2014).

Chloride is categorized as a pollutant for many reasons.
Chloride is necessary for water habitats to thrive, yet high
levels of chloride can have negative effects on an
ecosystem. Chloride may impact freshwater organisms

DOI: 10.33687/z00biol.005.01.4442

and plants by altering reproduction rates, increasing
species mortality, and changing the characteristics of the
entire local ecosystem. In addition, as chloride filters
down to the Water table, it can stress plant respiration
and change the quality of our drinking water. An
insignificant reduction was observed in chloride while
passing from Intel to outlet this is because of the design
of fab technology, which is based on the principle that will
take care of oxidation stabilization of the organics and
also the removal of phosphorus and nitrogen (Umara et
al, 2021).

Total alkalinity (TA) constitutes an important factor in
determining the buffering capacity of a water body. It is
the measure of the water’s ability to neutralize acidity. In
the present study, the average alkalinity value in all
untreated wastewater samples was 380mg/l which
decreased to 328 mg/1 after treatment which is above the
desirable alkalinity limit for potable water (20-200mg/1).
Total alkalinity remains almost unaffected after
treatment, because of the fab technology which is based
on the principle that will take care of oxidation
stabilization of the organics and also the removal of
phosphorus and nitrogen.

Hardness does not indicate much about the degree of
pollution of samples of sewage water. The mean value as
obtained at the inlet is 868.6 ppm and after treatment, it
falls down to 698 ppm. Hardness is a measure of the
amount of calcium and magnesium salt that is present in
water. The effluents from wastewater treatment plant
may be characterized by high concentrations of both
calcium and magnesium salts which contribute to the
hardness of this particular water. The hardness of
wastewater is not a normative indicator. However, it is an
important research aspect in the field of water recovery.
During the study, there was a decrease in Total hardness
and it may be attributed to membrane filtration, including
nanofiltration and reverse osmosis (Dudziak and Kudlek,
2019)

Wastewater temperatures normally range between 10
and 20 9C. Depending on the geographic location, the
mean annual temperature of wastewater varies. The
temperature of the water is a very important parameter
because of its effect on chemical reactions and reaction
rates, aquatic life, and the suitability of the water for
beneficial uses. Increased temperature, for example, can
cause a change in the species of fish that can exist in the
receiving water body. In addition; oxygen is less soluble
in warm water than in cold water. During the present
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study, we observed that there is a decrease in
temperature from 18.03 to 16.56 °C.

Phosphorus is an essential nutrient for plants, animals,
and humans and under natural conditions typically scarce
in water. However, human activities have resulted in
excessive loading of phosphorus into many surface
glasses of water, which can cause water pollution by
promoting excessive algae growth, particularly in lakes
and rivers (Mainstone and Parr, 2002; Trépanier et al,
2002; Lemley and Adams, 2018). During the present
study, in orthophosphoric
concentration from 650 to 503.56pg/l. Phosphorus
removal mechanism in the treatment facilities is
attributed to both biological and chemical treatment like
assimilation, adsorption, and precipitation (Lamichhane
etal, 2011).

there was a decrease

CONCLUSION

Although the study was conducted for a short period of
one month; it was observed that the effluent
concentration for dissolved oxygen, total hardness,
magnesium hardness was found significant while as other
parameters were not found significant. It was observed
that the effluent concentration for orthophosphate, free
COg, chloride was not up to discharge standards. A regular
monitoring and management to limit the effluent
discharge into the ecosystem should be taken up for
better health of our aquatic ecosystem.

REFERENCES

Adami G., Cabras, I, Predonzani, S. Barbieri, p. and
Reisenhofer, E., 2007. Metal pollution assessment
of surface sediments along a new gas pipeline in the
Niger Delta (Nigeria). Environmental Monitoring
and Assessment. 125(1- 3): 291-9.

Adoni, A.D,, Joshi, G., Ghosh, K., Chourasia, S.K., Vaishya,
A K, Yadav, M,, and Verma, H. G. 1985. Workbook
on limnology. Department of Botany, Dr. Hari Singh
Gour Vishwadidyalaya.

Akpor 0.B. and Muchie M. 2011. Environmental and
public health implications of wastewater quality.
African Journal of Biotechnology. 10:2379-2387.

American Public Health Association. 2017. Standard
methods for examination of water and wastewater.
21st Edn. APHA, AWWA, WPCF, Washington DC,
USA.

Antunes S., Dionisio L. Silva M.C., Valente M.S. and

DOI: 10.33687/z00biol.005.01.4442

Borrego ].J. 2007. Proc. of the 3rd [ASME/WSEAS
Int. Conf. on Energy, Environment, Ecosystems and
Sustainable Development, Agios Nikolaos, Greece,
pp. 24-26.

Bohdziewicz J. and Sroka E. 2006. Application of hybrid
systems to the treatment of meat industry
wastewater. Desalination. 198(1-3):33-40

Desai, P.A. and Kore, V.S., 2011. Performance evaluation
of effluent treatment plant for textile industry in
Kolhapur of Maharashtra. Universal Journal of
Environmental Research and Technology1(4):
560-565.

Dilafroza ]., Ashok, K. and Kamili, A. 2013. Efficiency
evaluation of three fluidised aerobic bioreactor
based sewage treatment plants in Kashmir Valley.
African Journal of Biotechnology. 12. 2224-2233.
10.5897/A]B12.2748.

Dilafroza, W., Pandit, A.K. and Kamili, A., 2013. Microbial
assessment and effect of seasonal change on the
removal efficiency of FAB based sewage treatment
plant. Journal of Environmental Engineering and
Ecological Science. 2(1):1.

Dudziak, M. and Kudlek, E., 2019. Removal of hardness in
wastewater effluent using membrane
filtration. Civ. Eng. Environ. Syst. 12(2):141-147.

Erik, L. 2007. Conductivity measurements for controlling

municipal wastewater treatment. 15

Farhat A.S. 2016. Wastewater irrigation in Jammu and
Kashmir. An exploration.

Gerardi, M.H. 2006. Wastewater Bacteria. Hoboken: Wiley
Published simultaneously in Canada. 440-451

Igbinosa E.O. and Okoh A.I. 2009. Impact of discharge
wastewater effluents on the Physicochemical
qualities of a receiving watershed in a typical rural

community. International Journal of
Environmental Science and Technology 6(2):175-
182.

Jan, D. and Pandit, A.K,, 2013. Efficiency evaluation of
three fluidised aerobic bioreactor based sewage
treatment plants in Kashmir Valley. African Journal
of Biotechnology, 12(17)

JKERA. 2007. Multi sector project for infrastructure
rehabilitation in Jammu and Kashmir. Water
supply master plan for Srinagar city.

Kumar, P.R., Pinto, L.B. and Somashekar, R.K. 2010.
Assessment of the efficiency of sewage treatment
plants: a comparative study between nagasandra
and maila sandra sewage treatment plants.


https://doi.org/10.33687/zoobiol.005.01.4442
https://www.researchgate.net/journal/journal-of-Environmental-Engineering-and-Ecological-Science-2050-1323
https://www.researchgate.net/journal/journal-of-Environmental-Engineering-and-Ecological-Science-2050-1323

J. Zoo Biol. 04 (01) 2022. 01-08

Kathmandu Univ. J. Sci. Eng. Technol. 6:115-125.
Lamichhane, J., Upadhyaya, B.B., Chalise, N. and Makaju, S.
2011. Evaluation of wastewater treatment units
located at different parts of Nepal. Nepal Journal of
Science and Technology. 12:201-210.
Lemley, D.A. and Adams, ].B. 2018. Eutrophication.

Reference module in earth systems and
environmental sciences. Pollut. Res. 68: 1-5.
Levlin, E. 2007. Conductivity measurements for

controlling municipal wastewater treatment. 15.

Mainstone C.P. and Parr, W. 2002. Phosphorus in rivers-
Ecology and management. Sci. Total Environ., 282:
pp. 25-47,

Momba M.N.B, Osode A.N. and Sibewu M. 2006. The
impact of inadequate wastewater treatment on the
receiving water bodies - Case study: Buffalo City
and Nkokonbe Municipalities of the Eastern Cape
Province. Water SA. 32:687-692.

Nageswara V.V and Shruthi D. 1990. Impact of fluidization
on physico chemical parameters in wastewater
treatment. Pollut. Res. 28: 251-261

Okoh A.L, Barkare M.K., Okoh 0.0. and Odjadjare E. 2005.
The cultural microbial and chemical qualities of
some waters used for drinking and domestic
purpose in a typical rural setting of Southern
Nigeria. ]. Appl. Sci. 5:1041-1048.

Okoh A.L, Odjadjare E.E., Igbinosa E.O. and Osode A.N.
2007. Wastewater treatment plants as a source of
microbial pathogens in the receiving watershed.
Afr. ]. Biotechnol. 6:2932-2944.

Prescott L.M. Harley J.P and Klein D.A. 2002.
Microbiology, 5t Edition. McGrew Hill, New York.
Pp 651-658.

Rainaand, Y. M., and Alam, P. 2014. Wastewater
Treatment and Management in Rural areas-A Case
Study of Rajouri District, Jammu and Kashmir,
India.

Ramnath, L., Gunaratna K.R.,, 2014. Effective
content reduction in sewage wastewater sludge
using magnetic nanoparticles.
Technology. (153): 333-339.

water

Bioresource

DOI: 10.33687/z00biol.005.01.4442

Rawat K.P., Sharma A. and Rao S.M. 1998. Microbiological
and physicochemical analysis of radiation
disinfected municipal sewage. Water Res. 32:737-
740.

Reasoner D.]. 1982. Microbiology: detection of bacterial
pathogens and their occurrence. . WPCF. 54: 942.

Report of the Comptroller and Auditor General of India
(Civil and Commercial) Government of Jammu and
Kashmir 2011. 2: 139-145.

Saha M.L,, Alam A, Khan M.R. and Hoque S. 2012. The
Pagla sewage treatment plant's
biological, physical, and chemical
Journal of Biological Sciences. 21:1-7

Sastry, S. V. A. R, Rao, B. S., and Nahata, K. 2013. Study of
parameters

water has

properties

before and after treatment of
municipal wastewater from an urban town. Global
Journal of Applied Environmental Sciences, 3(1),
41-48.

Sharma, S., Dubey, E., and Khanna, S. K. 2019. Assessment
of wastewater quality of sewage treatment plant-A
case study.Annals of Plant Soil
Research, 21(2): 154-157.

Shashank, S., Ekta, D. and Khanna, S.K., 2019. Assessment
of waste water quality of sewage treatment plant-
A case study. Annals of Plant and Soil Research.
21(2): 154-157.

Trépanier, C., Parent, S., Comeau, Y. and Bouvrette . 2002.
Phosphorus budget as a water quality management
tool for closed aquatic Water
Resource, 36 pp. 1007-1017.

Umara, Q. Nazia, M. and Bhat, S. 2021. Efficiency
Evaluation of Fluidized Aerobic Bioreactor (FAB)
Based Sewage Treatment Plant Near Dal Lake in

and

mesocosms.

Kashmir Valley, India. Journal
of Himalayan Ecology Sustainable Development. 55:
54-68.

Wang W.L.L., Dunlop S.G. and Munson P.S. 1966. Factors
influencing the survival of Shigella in wastewater
and irrigation water. Journal of water Pollution. 38:
1775-1781.


https://doi.org/10.33687/zoobiol.005.01.4442
https://www.sciencedirect.com/journal/bioresource-technology
https://www.sciencedirect.com/journal/bioresource-technology
https://www.sciencedirect.com/journal/bioresource-technology/vol/153/suppl/C

Publisher’s note: EScience Press remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
o use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate

credit to the original author(s) and the source, provide a link to the Creative Commons license and indicate if

changes were made. The images or other third-party material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons license and your intended

use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright
holder. To view a copy of this license, visit http://creativecommons.org/licenses/by/4.0/.



http://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

	INTRODUCTION
	MATERIAL AND METHODS
	RESULTS
	Temperature (0C)
	pH
	Conductivity (µS/cm)
	Free CO2 (mg/l)
	Chloride (mg/l)
	Dissolved Oxygen (mg/l):
	Total Alkalinity (mg/l)
	Total Hardness (mg/l)
	Calcium Hardness (mg/l)
	Magnesium Hardness (mg/l)

	DISCUSSION
	CONCLUSION
	REFERENCES

