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Abstract

Drinking water quality assessment is an essential and crucial process to ensure whether the water is safe for consumption
and other uses, especially in remote regions where there is a lack of periodic assessment. The study evaluated pH, turbidity,
total hardness, chloride, fluoride, nitrate, dissolved iron, free chlorine, alkalinity, and salinity using the AE103 Drinking
Water Combination Test Kit. Water samples were collected from six springs across different villages in Zanskar and
analysed to determine their compliance with BIS (IS 10500:2012) and WHO drinking water standards. The findings
indicated that most springs meet permissible limits for essential parameters, though some show elevated nitrate, hardness,
and dissolved iron levels, likely due to natural geological conditions and limited anthropogenic influence. Recommendations
include periodic monitoring, community awareness programs, and low-cost filtration solutions to ensure sustainable water
quality management.
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INTRODUCTION

Water and soil are fundamental natural resources that sustain life, support ecosystems, and influence
agricultural productivity (1-4). In remote and fragile ecosystems like the Zanskar Valley in Ladakh, these
resources are of critical importance due to the region’s arid climate, extreme temperatures, and dependence
on glacial and spring-fed water systems. The Zanskar Valley, located in the Indian Trans-Himalayan region, is
characterised by its high-altitude desert environment, where freshwater availability is largely dependent on
seasonal snowmelt and natural springs (5,6) . These springs serve as the primary source of drinking water,
irrigation, and livestock sustenance for local communities. However, increasing anthropogenic activities,
climate-change-induced glacial retreat, and tourism pressure pose significant risks to water and soil quality in
the region. (7-10)

Soil quality, on the other hand, is vital for sustaining agriculture, the mainstay of the local economy in
Zanskar. The valley’s limited arable land is heavily reliant on the nutrient content and stability of its soil,
which is susceptible to erosion, salinisation, and contamination from improper waste disposal and
agricultural runoff. Assessing the physicochemical properties of both spring water and soil is essential to
determine their suitability for human consumption, irrigation, and long-term ecological health (11).

Despite its ecological significance, there remains a scarcity of comprehensive studies on the water and soil
quality of Zanskar Valley. Existing research has primarily focused on glacial hydrology, while spring water
systems and soil health have received less attention (12). This study aims to bridge this gap by evaluating the
quality of spring water and soil through sampling and analysis of key parameters. This finding will provide
policymakers, environmentalists, and local communities with critical baseline data to implement sustainable
water and land management practices.
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Furthermore, this research has broader implications for understanding the impacts of climate change and
human activities on high-altitude ecosystems (6,13-15). By identifying potential contamination sources and
degradation trends, the study will contribute to the preservation of Zanskar’s fragile environment while
ensuring water and food security for its inhabitants.

MATERIALS & METHODS

Study area and sampling sites

In this study, water samples were collected from the springs in six villages in Zanskar Valley. Zanskar is situated
in the north of India, shown in Fig. 1. The region is located roughly between 32°52’30” N and 33°52’30” N
latitude and between 76°14’5” E and 77°32’4” E longitude. The name and geographic coordinates of the
sampled springs are listed in Table 1. Zanskar is a high-altitude semi-desert lying on the northern flank of the
Himalayan range with long, cold winters and short, mild summers. (16)

Sampling and sample analysis

The water samples were collected from six different spring water sites sourced from glacial water during only
one period. Sampling was undertaken in the month of September 2024. The samples were analysed for several
parameters with the AE103 drinking water combination test kit, which is designed for basic water quality
analysis and ideal for remote areas like Zanskar Valley, where lab access is limited. It provides instant
approximations for critical parameters. It is suitable for preliminary screening. It uses globally accepted
techniques like EDTA titration for hardness and DPD for chlorine. Limitations are that the colourimetric
tests are subjective and depend on user interpretation for colour charts. Titration-based tests may have +5-
10% error due to drop size variability. For pH and salinity, the Aquasol digital meter was used. (17,18)

Fig. 1: Map of Zanskar Valley in India
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Table 1: The name and geographic coordinates of the sample springs
S.No. Village Name (Sites) Location
1. Stongday Gompa Latitude: 33.51° Longitude: 76.9869°
2. Mila Chumig Latitude: 33.5205° Longitude: 76.9849¢
3. Sani Chumig Latitude: 33.5051° Longitude: 76.8126°
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4. Stongday Jal Jeevan Latitude: 33.5177¢ Longitude: 76.9712¢

5. Barden Water Pump Latitude: 33.3959° Longitude: 76.9212¢

6. Kumik Chumig Latitude: 33.49° Longitude: 76.95°
RESULTS AND DISCUSSION

The spring water quality of six springs in Zanskar Valley was analysed using the AE103 Drinking Water
Combination Test Kit. The results are summarised below and compared with the Bureau of Indian Standards

(BIS) IS 10500:2012 and World Health Organisation (WHO) standards. (19,20)

Table 4: Water Quality Parameters of Zanskar Valley Springs:

S. Parameter Stongday | Mila Sani Jal Barden Kumik BIS WHO
No. Gompa Chumig Jeevan Limit Limit
1 pH 8.0 8.5 7.96 8.0 8.0 8.0 6.5- 6.5-
8.5 8.5
2 Turbidity 3 5 5 5 5 1 <1 <5
(NTU)
3 Total 20 100 150 60 110 180 <300 <500
Hardness
4 Chloride 20 10 30 20 10 10 <250 <250
(ppm)
5 Fluoride Nil Nil 45 1.0 Nil 3.0 <15 <15
(ppm)
6 Nitrate 5 10 1 1 0.5 2.5 <45 <50
(ppm)
7 Dissolved Nil Nil 0.5 0 0 0 <0.3 <0.3
Iron
(ppm)
8 Free Nil Nil Nil Nil Nil Nil 0.2 0.2-5
Chloride 1
(ppm)
9 Alkalinity 110 60 70 60 90 60 <200 No
(ppm) strict
limit
10 Salinity 428 115 159 117 141 189 <500
(ppm)

Physicochemical Parameters of Spring Water Samples
pH refers to the measurement of acidity or basicity of a solution using the pH logarithmic scale. It shows how
many hydrogen ions (H+) are present in a solution. Lower pH suggests more acidity, whereas higher pH
indicates more basicity or alkalinity. Seven is neutral, less than seven is acidic, and more than seven is basic
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on the scale, which runs from O to 14. The ideal range is between 6.5 and 8.5. Low pH solutions can be
corrosive and leach metals, whereas high pH solutions taste harsh and cause pipe scaling. The pH of all spring
waters was within the acceptable range of 7.96 to 8.5, suggesting that there were no serious problems. The
highest pH (8.5) was found in Mila Chumig, most likely because of geogenic processes such as rock
leaching.(21-24)

Turbidity describes how cloudy or hazy a liquid is due to suspended particles like silt, clay, organic debris, etc.
The ideal turbidity range is below 5 NTU. Turbidity measurement is essential for evaluating water quality,
especially in drinking water and wastewater treatment, as it can reveal the presence of contaminants and
impact how well disinfection procedures work. Excessive turbidity harbours germs and decreases the
effectiveness of disinfection. There was discernible turbidity in the spring waters, since their turbidity was
within permissible bounds. Soil erosion or sediment flow from glacier melt are two potential causes of
turbidity. (25-28)

Total Hardness, represented as calcium carbonate (CaCQO3), is the amount of dissolved calcium and
magnesium ions in water. Hard water can alter the flavour of beverages, produce scaling in pipes and
appliances, and cause problems with soap lathering. Although hard water is not thought to be harmful to
health, the calcium and magnesium it contains can help with mineral consumption in general. Sani Chumig
(150 ppm) and Kumik Chumig (180 ppm) came close to the BIS threshold (330 ppm); however, all samples
are below acceptable levels (20-180 ppm). It suggests that while moderately hard water could lead to scaling,
there are no health hazards. (29,30)

Fluoride, a naturally occurring mineral, is essential for dental health, especially for preventing tooth decay
and strengthening tooth enamel. Water, soil, and a variety of foods all naturally contain it. Dental fluorosis,
which causes teeth to become mottled or discoloured, can occasionally result from excessive fluoride
exposure, particularly in young people. The BIS (1.5 ppm) and WHO (1.5 ppm) limitations were surpassed
by Sani Chumig (4.5 ppm) and Kumik Chumig (3.0 ppm). Long-term exposure can lead to dental, skeletal
and dental fluorosis. Installing activated alumina filters or mixing them with low-fluoride water are two
mitigation techniques. (31-33)

Chloride, a negatively charged ion, is a vital electrolyte in the body, affecting fluid balance, acid-base balance,
nerve and muscle function, and aiding digestion. It is found in many foods and indicates salinity or sewage
contamination in water samples. All spring samples are in the range of the permissible limit. (34,35)
Nitrates, naturally present in water, can increase due to human activities like agricultural runoff, wastewater,
and landfills. High concentrations can be harmful, especially to infants and can cause certain cancers. Beyond
permissible levels, methemoglobinemia occurs, and excessive nitrates can cause algal blooms and water quality
issues in aquatic ecosystems, impacting biodiversity and recreational activities. All samples are well below
limits (0.5 - 10 ppm). No agricultural or sewage contamination is detected that could affect
concentration. (36-39)

Dissolved iron, a colourless and tasteless iron, can cause staining, metallic taste, and aesthetic issues in
drinking water. It can leach from rocks or soil. Only Sani Chumig (0.05 ppm) had detectable iron, but it is
within limits. (40-42)

Free chlorine in water is an active, undissociated form of chlorine that disinfects water and kills pathogens.
It is essential for safe drinking water, but maintaining levels and avoiding byproducts is crucial. If free chlorine
is absent in springs, it increases the risk of microbial contamination. Free chlorine is absent in all springs,
indicating no disinfection. It’s important to promote chlorination or boiling for microbial sterilisation. (43-
45)

Alkalinity measures a water body's buffering capacity, primarily based on bicarbonates, carbonates, and
hydroxides, which maintain stable pH levels in aquatic environments. It protects organisms from harmful
changes, but high alkalinity can cause a bitter taste and reduce disinfectant effectiveness. (46)

Salinity, measured in ppt or ppm, is the salt content in water. Fresh water typically is less than 0.5 ppt, while
seawater averages around 35 ppt. Stongday Gompa and Kumik Chumig have elevated salinity levels, possibly
due to mineral leaching or glacial influence. (47,48)

Physicochemical Parameters of Soil
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The soil samples were analysed for pH, organic carbon, nitrogen (N), phosphorus (P), and potassium (K) using
standardised field-testing methods. The soil was taken after the harvest in the month of September. (12,49~
52)

Table 5: Soil Nutrient Levels and Their Significance:

S. No. Parameter Test Result Optimal Range Interpretation
1 pH 6.8 (slightly 6.0-7.5 (Neutral) Ideal for most crops;
acidic) ensures nutrients
Availability.
2 Organic 0.9% 0.8-1.2% (Good) Supports water
Carbon (%) (moderate) retention and
microbial activity.
3 Nitrogen 80 kg/ha 250-500 kg/ha The deficiency
(kg/ha) (low) (High) observed may limit
leafy growth. Requires
urea/compost
amendment.
4 Phosphorus 60 kg/ha 25-60 kg/ha Sufficient for root
(kg/ha) (moderate) Adequate development but may
need supplementation
for fruiting crops.
5 Potassium 250 kg/ha 125-250 kg/ha Optimal for
(kg/ha) (Adequate) (Good) photosynthesis and
disease
resistance.
CONCLUSION

The present study is undertaken to assess physicochemical parameters and determine whether the water is
safe for consumption and the soil is healthy for cultivation. There has been a lack of water quality testing in
such regions due to limited anthropogenic activities, and the sources are mainly glacier water, which is clean
and safe for drinking without any treatment.

Most springs meet drinking water standards except for High fluoride in Sani Chumig and Kumik Chumig.
There is no chemical disinfection (free chlorine) that can increase the risk of microbial contamination.
Recommendations for the site include fluoride mitigation by installing fluoride removal filters in the affected
villages. Train locals in chlorine tablet use or solar disinfection (SODIS). Long-term monitoring is essential
to see the changes and take necessary precautions, as the Zanskar Valley is currently facing rapid urbanisation
with an increase in pollution and scarce water resources.

The sampled soil has balanced pH, adequate potassium and moderate organic carbon. It is a nitrogen
deficiency and borderline phosphorus levels. Overall, the soil is suitable for cultivation but requires targeted
fertilisation. To boost or increase nitrogen availability, apply urea (100 kg/ha) or compost before planting.
Incorporate crop residues or vermicompost annually. Re-test the soil every 2 seasons to monitor nutrient
dynamics.

REFERENCES

6449


http://s.no/

International Journal of Environmental Sciences
ISSN: 2229-7359
Vol. 11 No. 23s, 2025

https://www.theaspd.com/ijes.php

1. Zhiltsov SS, Zonn IS, Semenov A V., Grishin OE, Markova EA. Role of Water Resources in the Modern World.
Handbook of Environmental Chemistry [Internet]. 2020 [cited 2025 Jun 27];105:13-29. Available from:
https://link.springer.com/chapter/10.1007,/698_2020_598

2. Gazzinelli A, Souza MCC, Nascimento I, Sa IR, Cadete MMM, Kloos H. Domestic water use in a rural village in
Minas Gerais, Brazil, with an emphasis on spatial patterns, sharing of water, and factors in water use. Cad Saude Publica.

1998 Apr;14(2):265-77.

3. Li Y. Values of spring water : conservation of spring water in Jinan. 2017 [cited 2025 Jun 27]; Available from:
http://hub.hku.hk/handle/10722/249839
4. Zhiltsov SS, Zonn IS, Semenov A V., Grishin OE, Markova EA. Role of Water Resources in the Modern World.

Handbook of Environmental Chemistry [Internet]. 2020 [cited 2025 Jun 27];105:13-29. Available from:
https://link.springer.com/chapter/10.1007/698_2020_598

5. Dvorsky M, Altman J, Kopecky M, Chlumska Z, Rehakova K, Janatkova K, et al. Vascular plants at extreme
elevations in eastern Ladakh, northwest Himalayas. Plant Ecol Divers [Internet]. 2015 Jul 4 [cited 2025 Jun 27];8(4):571-
84. Available from:

https://scholar.google.com/scholar_url?url=https://www.tandfonline.com/doi/pdf/10.1080/17550874.2015.1018980%
3Fcasa_token%3DTH-Dz6RN5AsAAAAA:z4] 1dpCBYIv1YADsKv4OvHbW5q1XMsSRugtk12T87RvDhz-
d2T9w_H2BhWP72D7-7V3qdFRKsd-
arOR9&hl=en&sa=T&oi=ucasa&ct=ucasa&ei=pqtdalmc]pPN6rQPht3jyA8&scisig=AAZFIb_aB1LOhGP4kFUQwP8GuV
6. Jandova V, Altman ], Sehadova H, Macek M, Fibich P, Ruka AT, et al. Climate warming promotes growth in
Himalayan alpine cushion plants but threatens survival through increased extreme snowfall. New Phytologist [Internet].
2025 Jul 1 [cited 2025 Jun 27];247(1):115-27. Available from:
https://onlinelibrary.wiley.com/doi/full/10.1111/nph.70206

7. Bharati L, Gurung P, Jayakody P, Smakhtin V, Bhattarai U. The projected impact of climate change on water
availability and development in the Koshi basin, Nepal. Mt Res Dev. 2014;34(2):118-30.

8. Lutz AF, Immerzeel WW, Shrestha AB, Bierkens MFP. Consistent increase in high Asia’s runoff due to increasing
glacier melt and precipitation. Nat Clim Chang. 2014;4(7):587-92.

9. Chapagain PS, Ghimire M, Shrestha S. Status of natural springs in the Melamchi region of the Nepal Himalayas
in the context of climate change. Environ Dev Sustain [Internet]. 2019 Feb 15 [cited 2025 Jun 27];21(1):263-80. Available
from: https://link.springer.com/article/10.1007/510668-017-0036-4

10. Chinnasamy P, Prathapar SA. Methods to investigate the hydrology of the Himalayan springs: A review. IWMI
Working Papers. 2016;169.
11. Matrood M], Hussein HM. A preliminary ecological analysis of spring water in Al-Shanafiyah District, Al-

Qadisiyah Province, Southern Iraq. IOP Conf Ser Earth Environ Sci [Internet]. 2021 Jun 1 [cited 2025 Jun
271;790(1):012004. Available from: https://iopscience.iop.org/article/10.1088,/1755-1315/790/1,/012004

12. Zeeshan M, Ali MA, Azeez PA, Baltrénaite E. Soil characteristics in the floodplains of Munawar Tawi in Rajouri,
Western Himalayas, India. Environmental Systems Research. 2017 Dec 1;6(1).
13. Salim E, Ravanel L, Bourdeau P, Deline P. Glacier tourism and climate change: effects, adaptations, and

perspectives in the Alps. Reg Environ Change [Internet]. 2021 Dec 1 [cited 2025 Jun 27];21(4):1-15. Available from:
https://link.springer.com/article/10.1007/s10113-021-01849-0

14. Bosson JB, Huss M, Osipova E. Disappearing world heritage glaciers as a keystone of nature conservation in a
changing climate. Earths Future. 2019 Apr 1;7(4):469-79.
15. Jandova V, Altman ], Sehadova H, Macek M, Fibich P, Ruka AT, et al. Climate warming promotes growth in

Himalayan alpine cushion plants but threatens survival through increased extreme snowfall. New Phytologist [Internet].
2025 Jul 12;247(1):115-27. Available from: https://nph.onlinelibrary.wiley.com/doi/10.1111/nph.70206

16. Jeelani GH, Bhat NA, Shivanna K, Bhat MY. Geochemical characterization of surface water and spring water in
SE Kashmir valley, western Himalaya: Implications to water-rock interaction. Journal of Earth System Science [Internet].
2011 Nov 12 [cited 2025 Jun 27];120(5):921-32. Available from: https://link.springer.com/article/10.1007/s12040-011-
0107-0

17. Wait K, Roy S, Katner A, Pruden A, Purchase ], Lopez K, et al. A Citizen Science Approach to Evaluating
Consumer Water Safety Concerns (2011-2022). ACS ES and T Water [Internet]. 2024 Apr 12 [cited 2025 Jun 27];4(4):1260-
73. Available from: /doi/pdf/10.1021/acsestwater.4c00090ref=article_openPDF

18. Deutsch WG, Ruiz-Cordova SS. Trends, challenges, and responses of a 20-year, volunteer water monitoring
program in Alabama. Ecology and Society. 2015 Sep 1;20(3).

19. Bonacci O. Hazards caused by natural and anthropogenic changes of catchment area in karst. Nat Hazards Earth
Syst Sci. 2004;4(5-6):655-61.

20. Jeelani GH, Bhat NA, Shivanna K, Bhat MY. Geochemical characterization of surface water and spring water in
SE Kashmir valley, western Himalaya: Implications to water-rock interaction. Journal of Earth System Science [Internet].
2011 Nov 12 [cited 2025 Jun 27];120(5):921-32. Available from: https://link.springer.com/article/10.1007/s12040-011-
0107-0

21. Jalali M, Shademani M, Paripour M, Jalali M. Assessment of water quality for mountainous high-elevated spring
waters using self-organized maps. Groundw Sustain Dev. 2024;24.

6450



International Journal of Environmental Sciences
ISSN: 2229-7359
Vol. 11 No. 23s, 2025

https://www.theaspd.com/ijes.php

22. Rehman N ur, Ali W, Muhammad S, Tepe Y. Evaluation of drinking and irrigation water quality, and potential
risks indices in the Dera Ismail Khan district, Pakistan. Kuwait Journal of Science. 2024;51(1).
23. Erlinawati D, Wibisana MR, Putra DPE, Titisari AD. Analysis Water Quality of Springs on the East Slope of

Mount Sumbing, Central Java, Indonesia for Sanitation Hygiene Purposes Based on the Physical and Chemical Properties.
IOP Conf Ser Earth Environ Sci [Internet]. 2021 Dec 1 [cited 2025 Jun 27];930(1):012013. Available from:
https://iopscience.iop.org/article/10.1088,/1755-1315/930/1/012013

24. Matrood M], Hussein HM. A preliminary ecological analysis of spring water in Al-Shanafiyah District, Al-
Qadisiyah Province, Southern Iraq. IOP Conf Ser Earth Environ Sci [Internet]. 2021 Jun 1 [cited 2025 Jun
271;790(1):012004. Available from: https://iopscience.iop.org/article/10.1088,/1755-1315/790/1,/012004

25. Maharjan N, Kayastha SP, Bhuiyan C. Hydro-geochemical and microbial analysis of springs in Raghuganga rural
municipality of Gandaki Province, Nepal. Environ Earth Sci. 2024;83(1).
26. Zhang BH, Ren YX, Liu H, Guo D, Shao YH. Turbidity Removal of Landscape Water by Filtration Bed with

Suspended Media. IOP Conf Ser Earth Environ Sci [Internet]. 2021 Jun 1 [cited 2025 Jun 27];787(1):012125. Available
from: https://iopscience.iop.org/article/10.1088/1755-1315/787/1/012125

217. Harms LL, Horsley MB. Achieving Low-level Turbidities in Filtered Water. Opflow [Internet]. 2001 Jan 1 [cited
2025 Jun 27];27(1):10-6. Available from: /doi/pdf/10.1002/j.1551-8701.2001.tb02294.x
28. He W, Nan J. Study on the impact of particle size distribution on turbidity in water. Desalination Water Treat

[Internet]. 2012 Mar 1 [cited 2025 Jun 27];41(1-3):26-34. Available from:
https://www.sciencedirect.com/science/article/pii/S19443986241993162via%3Dihub

29. Lone SA, Bhat SU, Hamid A, Bhat FA, Kumar A. Quality assessment of springs for drinking water in the
Himalaya of South Kashmir, India. Environmental Science and Pollution Research. 2021;28(2).
30. Barlokova D, Ilavsky ], Kapusta O, Simko V. Importance of calcium and magnesium in water - water hardening.

IOP Conf Ser Earth Environ Sci [Internet]. 2017 Oct 1 [cited 2025 Jun 27];92(1):012002. Available from:
https://iopscience.iop.org/article/10.1088/1755-1315/92,/1/012002

31. Dutt V, Sharma N. Potable water quality assessment of traditionally used springs in a hilly town of Bhaderwah,
Jammu and Kashmir, India. Environ Monit Assess. 2022;194(1).
32. Behera B, Himanshu &, Sahu B, Sahu HB. A comparison of fluoride removal techniques using multi criteria

analysis. Int ] Environ Anal Chem [Internet]. 2023 Dec 20 [cited 2025 Jun 27];103(17):5114-25. Available from:
https://www.tandfonline.com/doi/pdf/10.1080/03067319.2021.1934832

33. Fadaei A. Comparison of Water Defluoridation Using Different Techniques. International Journal of
Chemical Engineering [Internet]. 2021 Jan 1 [cited 2025 Jun 27];2021(1):2023895. Available from:
/doi/pdf/10.1155,/2021/2023895

34. Laskar N, Singh U, Kumar R, Meena SK. Spring water quality and assessment of associated health risks around
the urban Tuirial landfill site in Aizawl, Mizoram, India. Groundw Sustain Dev [Internet]. 2022 May 1 [cited 2025 Jun
6);17:100726. Available from: https://www.sciencedirect.com/science/article/abs/pii/S2352801X22000030?via%3Dihub

35. Raven JA, Raines C. Chloride: essential micronutrient and multifunctional beneficial ion. ] Exp Bot [Internet].
2017 Jan 1 [cited 2025 Jun 27];68(3):359-67. Available from: https://dx.doi.org/10.1093/jxb/erw421
36. Taloor AK, Pir RA, Adimalla N, Ali S, Manhas DS, Roy S, et al. Spring water quality and discharge assessment

in the Basantar watershed of Jammu Himalaya using geographic information system (GIS) and water quality Index(WQI).
Groundw Sustain Dev [Internet]. 2020 Apr 1 [cited 2025 Jun 6];10:100364. Available from:
https://www.sciencedirect.com/science/article/abs/pii/S2352801X19303418via%3Dihub

37. Jamaludin N, Sham SM, Ismail SNS. Health Risk Assessment of Nitrate Exposure in Well Water of Residents in
Intensive Agriculture Area. Am ] Appl Sci [Internet]. 2013 May 21 [cited 2025 Jun 27];10(5):442-8. Available from:
https://thescipub.com/abstract/ajassp.2013.442.448

38. Hameed A, Nazir S, Rehman JU, Ahmad N, Hussain A, Alam I, et al. Assessment of health hazards related to
contaminations of fluorides, nitrates, and nitrites in drinking water of Vehari, Punjab, Pakistan. Human and Ecological Risk
Assessment: An International Journal [Internet]. 2021 [cited 2025 Jun 27];27(6):1509-22. Available from:
https://www.tandfonline.com/doi/pdf/10.1080,/10807039.2020.1858021

39. Barakat A. Groundwater NO3 concentration and its potential health effects in Beni Moussa perimeter (Tadla
plain, Morocco). Geoenvironmental Disasters [Internet]. 2020 Dec 1 [cited 2025 Jun 27);7(1):1-11. Available from:
https://geoenvironmental-disasters.springeropen.com/articles/10.1186,/540677-020-00149-9

40. Abramovich Zalgaller Yu Burago VD, Burago YD, Verner AL, - al, Al-Fawzy AM, Al-Mohammed FM, et al.
Method for Reducing Total Iron Concentration in Rivers of Leningrad Region Using Bank Protection by Gabion with a
Special Filler. IOP Conf Ser Earth Environ Sci [Internet]. 2022 Feb 1 [cited 2025 Jun 27];988(5):052051. Available from:
https://iopscience.iop.org/article/10.1088,/1755-1315/988/5,/052051

41. Akbari Zadeh M, Daghbandan A, Abbasi Souraki B. Removal of iron and manganese from groundwater sources
using nano-biosorbents. Chemical and Biological Technologies in Agriculture [Internet]. 2022 Dec 1 [cited 2025 Jun
27];9(1):1-14. Available from: https://chembioagro.springeropen.com/articles/10.1186,/s40538-021-00268-x

42. Wang ], Yan H, Xin K, Tao T. Risk assessment methodology for iron stability under water quality factors based
on fuzzy comprehensive evaluation. Environ Sci Eur [Internet]. 2020 Dec 1 [cited 2025 Jun 27];32(1):1-9. Available from:
https://enveurope.springeropen.com/articles/10.1186,/s12302-020-00356-z

6451



International Journal of Environmental Sciences
ISSN: 2229-7359
Vol. 11 No. 23s, 2025

https://www.theaspd.com/ijes.php

43, Hofmann R, Andrews RC, Ye Q. Impact of giardia inactivation requirements on clo2 by-products.
Environmental Technology (United Kingdom) [Internet]. 1999 Feb 1 [cited 2025 Jun 27);20(2):147-58. Available from:
https://www.tandfonline.com/doi/pdf/10.1080,/095933320086 16804

44, Karikari AY, Ampofo JA. Chlorine treatment effectiveness and physico-chemical and bacteriological
characteristics of treated water supplies in distribution networks of Accra-Tema Metropolis, Ghana. Appl Water Sci
[Internet]. 2013 Apr 9 [cited 2025 Jun 27];3(2):535-43. Available from:
https://link.springer.com/article/10.1007/s13201-013-0101-6

45. Goyal R V., Patel HM. Analysis of residual chlorine in simple drinking water distribution system with
intermittent water supply. Appl Water Sci [Internet]. 2015 Sep 1 [cited 2025 Jun 27];5(3):311-9. Available from:
https://link.springer.com/article/10.1007/s13201-014-0193-7

46. Boyd CE, Tucker CS, Viriyatum R. Interpretation of pH, Acidity, and Alkalinity in Aquaculture and Fisheries.
N Am ] Aquac [Internet]. 2011 Oct 1 [cited 2025 Jun 27];73(4):403-8. Available from:
https://dx.doi.org/10.1080,/15222055.2011.620861

47. GONG D, YI H, ZHOU ], WU C, Guoqing X. Enclosed Extent of the Saline Water and its Constraints on the
Sedimentary and Salt Forming Characteristics: A Case Study of the Paleogene Playas in Hoh Xil Basin. Acta Geologica Sinica
- English Edition [Internet]. 2014 Dec 1 [cited 2025 Jun 27];88(s1):320-2. Available from: /doi/pdf/10.1111/1755-
6724.12279_10

48. Wang ], Yang D, Zhang Y, Shen J, van der Gast C, Hahn MW, et al. Do Patterns of Bacterial Diversity along
Salinity Gradients Differ from Those Observed for Macroorganisms! PLoS One [Internet]. 2011 [cited 2025 Jun
271;6(11):e27597. Available from: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0027597

49. Sharma S, Hussain A, Mishra AK, Lone A, Solanki T, Khan MK. Geomorphic investigation of the late-quaternary
landforms in the southern Zanskar Valley, NW Himalaya. Journal of Earth System Science. 2018 Feb 1;127(1).

50. Devau N, Cadre E Le, Hinsinger P, Jaillard B, Gérard F. Soil pH controls the environmental availability of
phosphorus: Experimental and mechanistic modelling approaches. Applied Geochemistry. 2009 Nov;24(11):2163-74.

51. Wang YQ, Shao MA. Spatial variability of soil physical properties in a region of the loess plateau of PR China
subject to wind and water erosion. Land Degrad Dev. 2013 May 1;24(3):29-3.

52. Chris Sheba M, Devaki R, Uma RN. Case study on the soil physical parameters disparity and NPK

concentrations in regions found in and around Pachapalayam, Coimbatore, Tamil Nadu. IOP Conf Ser Mater Sci Eng
[Internet]. 2019 Nov 1 [cited 2025 Jun 27];705(1):012052. Available from:
https://iopscience.iop.org/article/10.1088,/1757-899X/705/1,/012052

6452



