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Abstract

Monthly sampling was conducted for a period
of 24 months (January 2022—December 2023)
at three locations—Kalgwai, Dingare, and
Marke—within Kalgwai Reservoir to examine
variations in selected physicochemical
properties of the water. The parameters
assessed comprised temperature, transparency,
hydrogen ion concentration (pH), dissolved
oxygen (DO), alkalinity, ammonia, and
hardness, measured using established field
techniques following Dauda and Akinwole
(2014) and APHA (2012). Data generated from
the study were subjected to descriptive
statistical analysis, analysis of variance
(ANOVA), and t-test procedures. The findings
indicated pronounced spatial and temporal
variability in most of the measured parameters.
Significant differences (P < 0.05) were
observed across stations and months for
temperature, pH, dissolved oxygen, alkalinity,
and hardness. Seasonal variation was
significant for temperature, dissolved oxygen,
and hardness, whereas transparency, pH,
alkalinity, and ammonia did not vary
significantly between seasons. The results
reflect the dynamic  physicochemical
conditions of Kalgwai Reservoir and provide
essential baseline information for effective
water quality monitoring and management.

Key words;

Water quality dynamics; Seasonal variability;
Spatial distribution; Physicochemical
assessment; Reservoir monitoring

Introduction

In many parts of Northwestern Nigeria,
freshwater reservoirs constitute an important
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foundation for both human livelihoods and
ecological stability, particularly within arid
and semi-arid environments. These reservoirs
provide water for household use and support
fisheries, while small impoundments represent
especially valuable resources that can be
optimized for irrigation, livestock rearing, and
aquaculture when appropriately managed
(Namara et al., 2010; Pouissain et al., 2015).
The condition of freshwater systems is shaped
by the interaction of natural hydrological
processes and human-driven land-use changes
(Kazi et al., 2009; Peters, 2000). Among these
influences,  runoff  from  surrounding
catchments serves as a primary route through
which nutrients and contaminants are
conveyed into surface waters (Tong & Chen,
2002).

Kalgwai Reservoir was established through a
collaboration between the Federal Government
of Nigeria and a non-governmental
organization with the primary objective of
supplying irrigation water to farming
communities in the area (Edegbene, 2020). In
recent years, however, the intended function of
the reservoir has been increasingly
compromised by activities along its shoreline.
The reservoir is now frequently used for waste
disposal, open defecation, bathing, and other
domestic purposes. Such practices place
considerable stress on the reservoir and
negatively affect the structure and functioning
of its biological communities (Ghali et al.,
2020). These conditions illustrate how
unmanaged human activities can accelerate the
degradation of small reservoir systems.

Given these pressures, continuous and well-
structured monitoring of water quality is
essential for effective water resource
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management and informed policy
development. Water quality refers to the
condition of water in relation to its suitability
for sustaining aquatic organisms and meeting
various human needs (Boyd, 2019).
Assessment of water quality commonly
involves the measurement of physical,
chemical, and biological attributes, including
temperature, pH, electrical conductivity,
turbidity,  dissolved oxygen, nutrients,
pollutants, and microbial indicators (Giri,
2021; Uddin et al, 2021). These
physicochemical and microbiological
characteristics are central to determining
whether water can support ecosystem health
and serve intended uses. When water quality
deteriorates, it can pose serious threats to both
biodiversity and human health (Ejigu, 2021).
This study therefore undertakes a two-year
evaluation (2022-2023) of the water quality of
Kalgwai Reservoir. By analyzing temporal and
seasonal fluctuations in key physicochemical
parameters, the research seeks to generate
baseline information that will aid long-term
environmental monitoring, inform sustainable
reservoir ~ management, and  improve
understanding of freshwater ecosystem
behavior within Nigeria’s semi-arid zone.

Materials and Methods

Description of the Study Area

Kalgwai Reservoir

The study was carried out at Kalgwai
Reservoir, located within Auyo Local
Government Area of Jigawa State, Nigeria, at
an approximate distance of 25 km from
Hadejia town. The reservoir was impounded in
1984 along the Hadejia River following an
initiative by the Federal Government of
Nigeria aimed at enhancing irrigation
development under the former Hadejia Valley
Irrigation Project, which was overseen by the
Hadejia—Jama’are River Basin Development
Authority (HIRBDA). The water body covers
an estimated area of about 3,800 km?
(Matthes, 1990) (Figure 1) and lies within the
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coordinates of 11°00'—13°00" N Ilatitude and
8°00'-13°05" E longitude (Matthes, 1990).
Structurally, the reservoir functions as an
impoundment across the Hadejia River, with
its  hydrological regime influenced by
controlled releases from the Challawa and
Tiga Dams located upstream in Kano State.
Stored water is channelled through designated
control mechanisms into irrigation canals
serving the project area, while the surrounding
population relies on the reservoir as an
additional source of water for domestic needs.
The area falls within a tropical climatic zone
and experiences an average annual
temperature of approximately 37.0 °C.
Climatic conditions are defined by two
contrasting seasons: a wet period extending
from May to September and a dry period from
October to April (Edegbene, 2018). During the
dry season, Harmattan conditions commonly
prevail between November and February,
resulting in markedly cooler temperatures that
may decline to about 10.0 °C, particularly in
December and January (Edegbene, 2018).
Seasonal hydrological behaviour of the
reservoir shows that water coverage expands
to its maximum extent toward the close of the
rainy season in September. Thereafter, a
gradual reduction in water level occurs, with
minimum levels typically observed shortly
before the onset of the following rainy season
in June. The extent of annual inundation varies
considerably and 1is largely governed by
rainfall intensity and distribution (Benthem,
1990). These fluctuations directly influence
fish abundance and availability, often leading
to increased fishing pressure in communities
situated around the reservoir.  Field
investigations for the present study were
conducted continuously over a twenty-four-
month period, spanning January 2022 to
December 2023
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pH readings ranged from 6.52 to 6.64 over the
study period. Significant differences were
identified between stations and months (P <
0.05) (Table 1). The highest pH, 7.95, occurred
at Kalgwai in
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February 2023, while the lowest, 6.02, was
recorded at Dingare in January 2022 (Fig. 4).
T-test results indicated no significant seasonal
differences (P > 0.05), with 6.61 during the
rainy season and 6.53 in the dry season (Table
2).
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Dissolved Oxygen (DO)

DO concentrations ranged between 6.03 mg/L
and 6.09mg/L. ANOVA  highlighted
significant spatial and monthly differences (P
< 0.05) (Table 1). The highest wvalue,
6.41 mg/L, was observed at Marke in January
2022, whereas the lowest, 5.49 mg/L, occurred
at Kalgwai in February 2023 (Fig. 5). Seasonal
t-test results indicated a significant difference
(P < 0.05), with 6.11 mg/L during the rainy
season and 6.02 mg/L in the dry season (Table
2).

Alkalinity

Alkalinity readings ranged from 24.93 ppm to
2526 ppm. ANOVA detected significant
monthly differences (P < 0.05), though
differences between stations were minor
(Table 1). The peak alkalinity, 28.18 ppm,
occurred at Marke in December 2022, while
the lowest, 22.05ppm, was recorded at
Dingare in February 2022 (Fig. 6). Seasonal t-
test comparison revealed no notable difference
(P > 0.05), with 25.13 ppm during the rainy
season and 25.07 ppm in the dry season (Table
2).

Ammonia

Ammonia concentrations ranged narrowly
from 1.55 ppm to 1.56 ppm. ANOVA indicated
non-significant differences across stations (P >
0.05) but significant differences across months
(P < 0.05) (Table 1). The maximum value,
2.50 ppm, was observed at Kalgwai in
December 2022, and the minimum, 1.01 ppm,
at all stations in January 2022 (Fig. 7). T-test
analysis found no significant seasonal
difference (P > 0.05), with 1.56 ppm in the
rainy season and 1.55 ppm in the dry season
(Table 2).

Hardness

Hardness readings varied from 78.56 ppm to
80.25ppm. ANOVA indicated significant
differences between stations and months (P <
0.05) (Table 1). The highest hardness,
96.57 ppm, was observed at Kalgwai in
January 2023, while the lowest, 62.38 ppm,
occurred at Dingare in August 2022 (Fig. 8).
Seasonal comparison using t-test revealed a
significant contrast (P < 0.05), with higher
values during the dry season (84.91 ppm) and
lower values in the rainy season (74.31 ppm)
(Table 2).

IJMSRT26JAN071

International Journal of Modern Science and Research Technology
ISSN NO-2584-2706

Results

The physicochemical characteristics of
Kalgwai Reservoir recorded during the
study period are summarized in Table 1.

Temperature

Water temperature fluctuated across the
sampling period, with average readings
ranging from 25.51 °C at Marke to 25.87 °C at
Kalgwai (Table 1). Differences in temperature
among stations and months were apparent (P <
0.05). The highest temperature, 29.20 °C,
occurred at Kalgwai in July 2022, while the
lowest, 17.90°C, was recorded at the same
station in January 2022 (Fig. 2). Seasonal
comparison using the Student’s t-test revealed
a clear contrast (P < 0.05), with 24.59°C
during the dry season and 26.67 °C in the rainy
season (Table 2).

Transparency

Average transparency ranged from 0.25m to
0.28 m. ANOVA indicated differences across
stations and months (P < 0.05). The maximum
transparency, 0.32 m, was observed at Marke
in October 2023, while the minimum, 0.23 m,
occurred at Dingare in January 2022 (Fig. 3).
Seasonal t-test results did not reveal noticeable
changes (P > 0.05), with 0.26 m during the dry
season and 0.27 m in the rainy season (Table
2).

PH

PH readings ranged between 6.52 and 6.64.
Differences across stations and months were
observed (P < 0.05) (Table 1). The highest pH,
7.95, was recorded at Kalgwai in February
2023, whereas the lowest, 6.02, occurred at
Dingare in January 2022 (Fig. 4). Seasonal
comparison with t-test showed minimal
change (P > 0.05), with 6.61 during the rainy
season and 6.53 in the dry season (Table 2).

Dissolved Oxygen (DO)

DO concentrations ranged from 6.03 mg/L to
6.09mg/L. ANOVA revealed differences
between stations and months (P < 0.05) (Table
1). The highest DO, 6.41 mg/L, was observed
at Marke in January 2022, and the lowest,
5.49 mg/L, at Kalgwai in February 2023 (Fig.
5). Seasonal t-test indicated a clear seasonal
change (P < 0.05), with 6.11 mg/L in the rainy
season and 6.02 mg/L in the dry season (Table
2).
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Alkalinity

Alkalinity ranged from 24.93ppm to
2526 ppm. ANOVA indicated fluctuations
across months (P < 0.05), while differences
between stations were less pronounced (Table
1). The peak alkalinity, 28.18 ppm, occurred at
Marke in December 2022, and the lowest,
22.05 ppm, at Dingare in February 2022 (Fig.
6). Seasonal t-test revealed minimal difference
(P > 0.05), with 25.13 ppm during the rainy
season and 25.07 ppm in the dry season (Table
2).

Ammonia

Ammonia values ranged narrowly from
1.55ppm to 1.56ppm. ANOVA indicated
small differences across stations (P > 0.05) and
fluctuations across months (P < 0.05) (Table
1). The highest value, 2.50 ppm, was recorded
at Kalgwai in December 2022, and the lowest,
1.01 ppm, at all stations in January 2022 (Fig.
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7). Seasonal t-test indicated little change
between dry and rainy seasons (P > 0.05), with
1.56 ppm in the rainy season and 1.55 ppm in

the dry season (Table 2).
Hardness
Hardness ranged from 78.56ppm to

80.25ppm. ANOVA revealed differences
between stations and months (P < 0.05) (Table
1). The highest hardness, 96.57 ppm, occurred
at Kalgwai in January 2023, and the lowest,
62.38 ppm, at Dingare in August 2022 (Fig. 8).
Seasonal comparison using t-test indicated a
noticeable seasonal change (P < 0.05), with
8491 ppm during the dry season and
74.31 ppm in the rainy season (Table 2)

Table 1: Physicochemical parameters of
Kalgwai Reservoir from January 2022 to
December 2023

Parameter Kalgwai Dingare Marke P-value
ANOVA
Station
Temperature (°C) 25.87 £2.52° 25.52 £2.55° 2551 £2.45° 0.025*
Transparency (m) 0.28 +£0.02* 0.25+0.03 0.28 +£0.02° 0.001*
pH 6.64 + 0.58" 6.52 + 0.49° 6.56 + 0.49™ 0.022*
Dissolved oxygen (mg/l) 6.03 £0.27° 6.07 +0.23° 6.09 +0.20* 0.005*
Alkalinity (ppm) 25.26 + 1.59° 2493+135° | 25.12+1.44™ | 0.073%
Ammonia (ppm) 1.56 +0.54° 1.55+0.51° 1.56 +0.53* 0.691
Hardness (ppm) 80.25 + 11.26" 78.56+ 11.23° | 80.02+11.25" [ 0.001*

“Different superscript letters along the row

Table 2: Seasonal variations of

indicate that the values differ statistically (p <
0.05). * Denotes the calculated p-value for the
comparison.”.

physicochemical parameters of Kalgwai
Reservoir from January 2022 to December
2023

Parameter Season T-test value P-value
Dry Rainy

Temperature (°C) 24.59 + 3.05 26.67+1.02 | -5.506 0.001*
Transparency (m) 0.26 +0.03 0.27+0.03 -1.909 0.058
pH 6.53 £0.60 6.61+0.43 -0.875 0.383
DO (mg/l) 6.02 +£0.25 6.11 £0.21 -2.338 0.021%*
Alkalinity (ppm) 25.07 +1.83 25.13+0.96 | -0.278 0.781
Ammonia (ppm) 1.55+0.65 1.56 +£0.38 -0.180 0.858
Hardness (ppm) 8491 +£11.68 | 7431+7.68 |6.437 0.001%*
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Figure 3: Patterns of Transparency at Kalgwai Reservoir across the study months
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Discussion

Temperature

The annual surface water temperatures
recorded in Kalgwai Reservoir ranged from
25.51°C to 25.87 °C. This differs from Oniye
et al. (2002), who reported a mean annual
temperature of 26.56 °C in Zaria Dam, with
the highest values in April, May, June, and
October, and the lowest in December. The
results, however, align with Lawal and Ahmed
(2014), who noted that fish in tropical regions
are adapted to a temperature range of 8 °C to
30°C, representing the critical thermal
minimum and maximum, respectively.
Temperatures during the dry season were
lower compared to the rainy season, consistent
with observations by Ibrahim et al. (2009) and
Andem et al. (2012).

Transparency

Water clarity, or turbidity, reflects the presence
of suspended particles, sediments, and other
materials. Higher sediment levels increase
turbidity, reducing light penetration and raising
water temperature as suspended particles
retain heat (Omondi et al., 2011).

IJMSRT26JAN071

Transparency in Kalgwai Reservoir ranged
from 0.25m to 0.28 m, which agrees with
Tegu and Ekemube (2023), who reported
higher turbidity during the rainy season
(28.50) compared to the dry season (11.64).
This was attributed to particulate matter and
biofilm sloughing (Smith & Davies-Colley,
2001).

PH

PH values of Kalgwai Reservoir ranged from
6.56 to 6.64, remaining within the acceptable
limits of 6.5-8.5 for freshwater bodies as set
by the National Standard for Drinking Water
Quality (2007). These findings are consistent
with Teame and Abergelle (2016), who
reported seasonal variations with lower pH in
the dry season (7.80=+0.58) compared to the
wet season (8.30%0.34). The hydrogen ion
concentrations recorded in this study comply
with FEPA guidelines (6.5-8.5 for drinking
water; 6.0-9.0 for aquatic life) and are suitable
for culturing tropical fish species (WHO,
2000).

Dissolved Oxygen (DO)
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DO concentrations ranged from 6.03 mg/L to
6.09 mg/L. These results support Chindah and
Braide (2003), who noted that DO fluctuates
depending on temperature, depth, and
biological activity. Hanna (2003) reported that
DO levels of 5 mg/L or higher support healthy
fish growth, which aligns with the current
findings.

Alkalinity

Alkalinity values ranged from 24.93 ppm to
25.26 ppm across sampling stations. Observed
concentrations fell within the recommended
range of 5-500 mg/L (Lawson, 1995). While
S. Idris et al. (2025) reported slightly lower
alkalinity values (24.65-24.67 ppm) in Kitiri
Reservoir, the results are consistent with
USEPA (1976), which emphasized alkalinity’s
role in buffering pH fluctuations from
photosynthesis. Natural freshwater systems
typically maintain alkalinity above 20 ppm
(USEPA, 1976), and values of 30—50 mg/L as
CaCOs are suitable for fish and shrimp
production (Lawson, 2011).

Ammonia

Annual ammonia concentrations ranged from
1.55ppm to 1.56 ppm. High ammonia levels
may inhibit oxidation, but concentrations
between 10—150 mg/L are typically required to
observe these effects (Kim et al., 2008; Hira et
al., 2018). Ammonia is toxic to freshwater
organisms at 0.53-22.8 mg/L, with toxicity
influenced by pH and temperature.

Hardness

Total hardness ranged from 78.56 ppm to
80.25 ppm. This aligns with Mustapha (2009),
who noted that water with less than 5ppm
CaCOs can adversely affect fish growth and
survival. Hardness was higher in the dry
season compared to the wet season, similar to
findings by Kolo and Oladimeji (2004),
attributed to reduced water levels and ion
concentration. Wetzel (2001) also emphasized
that productive waters typically have hardness
below 500 ppm, supporting these results.

Conclusion

The study highlighted notable variations in the
physicochemical properties of Kalgwai
Reservoir across locations and over time
during the two-year monitoring period.
Parameters including temperature, pH,
dissolved oxygen, alkalinity, and hardness
displayed clear differences between sampling
stations and months, reflecting the combined
effects of  natural  conditions  and
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environmental influences on water quality.
Seasonal comparisons showed that
temperature, dissolved oxygen, and hardness
experienced more pronounced shifts between
the dry and rainy seasons, whereas other
parameters remained relatively stable. These
findings provide valuable baseline information
for future water quality evaluations and
emphasize the importance of continuous
monitoring to support the sustainable
management and conservation of the reservoir
ecosystem.

References

American Public Health Association (APHA):
Standard Methods for the Examination of
Water and Waste Water. 22nd Edition,
American  Public  Health  Association,
American Water Works Association, Water
Environment Federation, Washington DC.
2012.

Anago, 1. J., I. K. Esenowo and A. A. A.
Ugwumba (2013). The physico-chemistry and
plankton diversity of Awba Reservoir,
University of Ibadan, Ibadan, Nigeria.
Research Journal of Environmental and Earth
Sciences, 5(11): 638-644

Benthem, W. (1990). Wetland Conservation.
The world conservation union: A review of
current issues and required action. IUCN
publication.

Boyd, CE (2019). Water Quality: An
Introduction. Kluwer Academic Publishers,
Boston. Pp. 330.

Chindah, A.C. and Braide, S.A. (2003)
Cadium and Lead Concentrations in Fish
Species of a Brackish Wetland Upper Bonny
Estuary, Niger Delta. Journal of Nigerian
Water Environment, 1, 399-405

Dauda AB, Akinwole AQO: Interrelationships
among water quality parameters in
recirculating aquaculture system. Nig J Rural
Ext Develop 8(4): 20-25. 2014.

Edegbene, A. O. (2018). Invasive Grass
(Typha Domingensis): A potential menace on
the assemblage and abundance  of
migratory/water related birds in Hadejia-
Nguru Wetlands, Yobe State, Nigeria. Tropical
Freshwater Biology, 28(2), 13-30.
doi:10.4314/tfb.v27i2.2

Edegbene, A. O. (2020). Potential menace
posed by invasive grass and water quality
deterioration on macroinvertebrates structural
distribution in a dam in North- Western

www.ijmsrt.com 351

DOI: https://doi.org/10.5281/zenodo.18617674



http://www.ijmsrt.com/
https://doi.org/10.5281/zenodo.18617674

Volume-4-Issue-1-January,2026

Nigeria. Water  Science,  34(1), 75-84.
doi:10.1080/11104929.2020.1751918

Ejigu, M. T. (2021). Overview of water quality
modeling. Cogent Engr. 8(1), 1891711.

Giri, S (2021). Water quality prospective in
twenty first century: status of water quality in
major river basins, contemporary strategies
and impediments: a review. Environ. Pollut.
271:116332.

H. Ghali E. C. Osimen, E. Ogidiaka,F. C.
Akamagwuna,U. N. Keke & A. O. Edegbene
2020, Preliminary  assessment  of  the
deteriorating state of a dam in north-western
Nigeria using phytoplankton  structural
assemblage and environmental factors. Water
science vol. 34 Pages 181-189 | Received 12
Jul 2020, Accepted 24 Aug 2020, Published
online: 27 Sep 2020

Hanna, (2003). The Hanna Catalog. Hanna
Instruments Inc. Woonsocket RI, USA

Hira, D.; Aiko, N.; Yabuki, Y. Fujii,
T.(2018).Impact of aerobic acclimation on the
nitrification performance andmicrobial
community of landfill leachate sludge. J.
Environ. Manag., 209, 188-194.

Ibrahim, B. U., Auta, J. and Balogun, J.
K. (2009).An assessment of the
physicochemical parametres of Kontagora
Reservoir, Niger State, Nigeria. Bayero
Journal of Pure and Applied Science, 2(1):
64-69.

Kazi, T.G.; Arain, M.B.; Jamali, M.K.; Jalbani,
N.; Afridi, H.I.; Sarfraz, R.A.; Baig, J.A;
Shah, A.Q.Assessment of water quality of
polluted lake using multivariate statistical
techniques: A case study.Ecotoxicol. Environ.
Saf. 2009, 72, 301-309. [CrossRef] [PubMed]
Kim, J.H.; Guo, X.; Park, H.S. (2008).
Comparison study of the effects of temperature
and free ammonia concentration on
nitrification and nitrite accumulation. Process
Biochem., 43, 154-160.

Kolo, R.J. and Oladimeji, A. A(2004). Water
qualityand some nutrient levels in Shiroro
Lake Niger State, Nigeria. Journal of Aquatic
Sciences. 19(2):99pp.

Lawal, L. and Ahmed, A.
(2014).Pyhsicochemical Parameters in
Relation to Fish Abundance in Daberam
Reservoir, Katsina State, Nigeria. Entomology
and Applied Science Letters, 1(3): 43-43.
Lawson, E. 0.(2011). Physico-Chemical
Parameters and Heavy Metal Contents of
Water from the Mangrove Swamps of

IJMSRT26JAN071

International Journal of Modern Science and Research Technology
ISSN NO-2584-2706

Lagos Lagoon, Lagos, Nigeria, Advances in
Biological Research, 5(1), 8-21.

Lawson, T. B. 1995. —Fundamentals of
aquacultural engineeringl, Chapman and Hall.
New York. 357pp.

Matthes, H. 1990. Report on fisheries related
aspects of the Hadejia — Nguru wetlands
conservation project. Unpublished internal
report. HNWLCP, Nguru Nigeria, 250 pp.
Mustapha MK. Limnological evaluation of the
fisheries potentials and productivity of a small
shallow tropical African reservoir. Rev Biol
Trop. (2009) Dec;57(4):1093-106.  doi:
10.15517/1bt.v5714.5449. PMID: 20073337.
Namara, R.E.; Horowitz, L.; Kolavalli, S.;
Kranjac-Berisavljevic, G.; Dawuni, B.N,;
Barry, B.; Giordano, M. Typology of Irrigation
sSystems in Ghana; Working Paper 142;
International Water Management Institute
(IWMI): Colombo, Sri Lanka, 2010; p. 27.
Nigerian Standard for Drinking Water Quality
NSDWQ (2007): Nigerian Industrial Standard.
NIS 554, Standard Organization of Nigeria.
Lagos. Pp 30.

Omondi., R. Yasindi., A. W. and Magana, A.
(2011). Spatial and temporal variations of
zooplankton in relation to semi environmental
factors in lake Baringo, Kenya Egerton
Journal.

Oniye, S. J., Ega, R. A. 1, Ajanusi, O. J. and
Agbede, R. 1. S. (2002). Some aspects of the
physico-chemical parameters of Zaria Dam.
Journal of Agriculture and Environment, 3
(2): 367-379

Peters, N.E.; Meybeck, M. Water quality
degradation effects on freshwater availability:
Impacts of humanactivities. Water Int. 2000,
25, 185-193. [CrossRef]
Tong, S.T.Y.; Chen, W. Modeling the
relationship between land use and surface
water quality.
J. Environ. Manag. 2002, 66, 377-393.
[CrossRef

Poussin, J.C.; Renaudin, L.; Adogoba, D.;
Sanon, A.; Tazen, F.; Dogbe, W.; Cecchi, P.
Performance of small reservoir irrigated
schemes in the Upper Volta basin: Case studies
in Burkina Faso and Ghana. Water Res. Rural
Dev. 2015, 6, 50-65.

Smith, D. G., & Davies-Colley, R. J. If (2001).
visual water clarity is the issue, then why not
measure it? New York City Department of
Environmental Protection, Bureau of Water
supply, National Institute of Water and
Atmospheric Research, USA,

www.ijmsrt.com 352

DOI: https://doi.org/10.5281/zenodo.18617674



http://www.ijmsrt.com/
https://doi.org/10.5281/zenodo.18617674
https://www.tandfonline.com/author/Ghali%2C+H
https://www.tandfonline.com/author/Osimen%2C+E+C
https://www.tandfonline.com/author/Ogidiaka%2C+E
https://www.tandfonline.com/author/Akamagwuna%2C+F+C
https://www.tandfonline.com/author/Akamagwuna%2C+F+C
https://www.tandfonline.com/author/Keke%2C+U+N
https://www.tandfonline.com/author/Edegbene%2C+A+O

Volume-4-Issue-1-January,2026

Safiyanu Idris., A.h Bichi., Joel Umaru., F.
Sambo., M.U Sambo., A.A. Adam., A.
Abubakar (2025) Appraisal of Water Quality
Trends in Kitiri Reservoir, Jigawa State,
Nigeria. Intrnational Journal of Research and
Innovation in Applied Science. Volume X
Issue VIII. Pp.1568-1579

Teame, T. Abergelle (2016) Seasonal
Variation in Physico-chemical parameters of
Tekeze Reservoir, Northern Ethiopia teame
Agricultural ~ Research  Centre,  Tigray
Agricultural Research Institute (TARI), PO
Box 492 Mekelle, Tigray, Ethiopia. Animal
Research International (2016) 13(2): 2413 —
2420

Tegu, T. B., Ekemube, R. A., Ebenezer, S. O,
& Atta, A. T. (2023). Monitoring the

IJMSRT26JAN071

International Journal of Modern Science and Research Technology
ISSN NO-2584-2706

Variability of the Pollutants Level in Urban
Water Front during Dry and Wet Seasons.
European Journal of Applied Sciences, 11(1).
60-69.

Uddin, MG; Nash, S; Olbert, AI (2021). A
review of water quality index models and their
use for assessing surface water quality. Ecol.
Indic. 122: 107218.

United State Environmental Protection
Agency, (USEPA) (1976). Quality Criterion
for water, Report No. EAP -440/9-76-023.
Washington,501pp.

Wetzel, R.G. (2001). Limnology: Lake and
River ecosystems, 3rd edition. Academic
Press, New York. 1006 pp.

www.ijmsrt.com 353

DOI: https://doi.org/10.5281/zenodo.18617674



http://www.ijmsrt.com/
https://doi.org/10.5281/zenodo.18617674

