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Abstract

Water quality assessmeniessential for the sustainable managemenicandervatio of
freshwater resources, particularly in reservoirat tsupport domestic, agricultural,
ecological needs. The present study investigaephlysic-chemical characteristics of wai
from the front and back regioof Khadakwasla Dam, located near Pud@harashtr: India.
Water samples were collecteluring September—October 2025 framo distinc sampling
zones representing theflow (front water) and storage/outflow (back wd regions of the
reservoir. The collected samg were analyzed for several important phys-chemical
parameters, including colour, odc temperature, pH, dissolved oxygen (Dj}al dissolved
solids (TDS), turbidity, chlorid content, total hardness, biochemical oxygeman: (BOD),
chemical oxygen demar{@OD), and ammonia usingtandard analytical methods. The res
revealed noticeable spatial variations in wateriggubetween the tw sites.The front water
region exhibited comparativelpetter water quality with neutral pHower turbidity, anc
higher dissolved oxygen levels, indicating reldiveleaner and we-aerated conditions.
contrast, the back water regishowed higher valu of turbidity, chloride, hardness, BOI
COD, and ammonia, suggesting moderate organic dmmical contaminzon. These
variations may be attributed to slower water ciatioh, accumulation of organic matter, ¢
anthropogenic influences such as agricultural ruaonél nearby human activities. Most of
observed parameters remained within the permiséiiiés recommended by national a
international water qualitystandard: although certain indicators poiribwarc localized
deterioration in the back wateone. The study highlights the importanaie continuous
monitoring and effective management strate to maintain water qualitynd ecologic:
balance in theeservoir ecosystel
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I ntroduction

Water is one othe most essential natL resources for the survival b¥ing organisms
It supports ecologicdlalance, hume health, agriculture and industrizvelopment. Althouc
nearly two-thirdsof the Earth’s surface is covered by water, onlyeay small fraction it
available as freshwater suitable for human consion. Most of the water present on Ea
occurs in oceans and seas and is saline in n&tgshwater resources are therefore lim
and require careful management iconservation.

Reservoirs and dams play an important role in isgpfreshwater and splying it for
domestic, agricultural anohdustria purposes. They also contribute itagation, fisheries,
hydroelectricpower generatio and flood control. In recent decades rapithanization,
industrialization, andagricultural expansion have led increasing pressure on freshwe
resources, making continuous monitoring of watelitpiimperative (Trivedy& Goel,198¢

Khadakwasla Dam is one the major reservoirs supplying water to Pune and
nearby regions. Due tioacreasini urban expansion and human activity arotimel reservoir,
there is growingconcern regardir the quality of water in the dam. Periodcaluatioi of its
Physico-chemicatharacteristics is therefore essential for maimtgithe sustainability of thi
vital water resource®Vater quality is generally evaluated using Phy-chemical Paramete
such temperature,pH, dissolved oxygen (DO), biocb@inoxygen demand (BOD), chemic
oxygen demand (COD), turbidi total dissolved solids (TDS), hardness amirien levels.
These parameters halptermine th suitability of water for drinkingirrigation, aquati life &
other uses. Regular monitoritof these indicators is therefore essential for theéasuesble
management of freshwater ecosystt The present study focuses to assegscompare the
Physico-chemical Parametersfiant anc back water in Khadakwasla Damewaluat overall
water quality and identifpossiblc spatial variations.

Material and Methods

Study Area: Khadakwasla Dam is located approximately 20southwest of Pune City |
Maharashtralndia, at geograph coordinates around 18°26’N latitude af@f46’'E
longitude. The dam is constructed across the MRikar and forms an important compon
of the water supply system for Pune C

The dam plays a vitable in supplying drinking water, supporting irrtgm in nearb
agricultural lands andmaintainin¢ ecological balance in the surroundimggion. The
Catchment area arourttie reservoir consists of agricultural land, snsdttlements an
recreational zones. Human activities such as toyrigarming and domestic was
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Sampling Sites: Two different location within the reservoir were selected the Spatial
variation in water quality.

Front Water (Inflow Zone): This sampling sites welocated near the inflow region whe
water enters the reservoir fraime upstream river system. This regioninfluencec by river
dischargeand may contain suspended sediments and nutrieanisported from upstrea
areas.

Back Water (Near Dam Wall / Outflow Zone): This site was located near the dam v
where water accumulates. Ttasne represents relatively stagnant water iafldencec by
waste ohuman activities and chemical proces

Sampling Period: Watersamplcwere collected during the monthsSé¢ptembe and October
2025. This period corresponds to the — monsoon season when reservoir generally col
significant inflow water and suspended materiadsrificatchment are:

Sample Collection M ethod:

Manual water samplingThe water samples were collected manually usingncéanc
sterilized polyethylene bottles. Before sampliragtebottle was thoroughly washed w
distilled water to prevent contamination. Sampleseacollected approximately 10 cm bel
the water surface and about 5 cm away from the sbaeoid surface impuritie

Each sample bottle was properly labelled with tlaengling location and date
collection. After collection, the samples were sported carefully to the laboratc for
further analysis. Laboratory analysis was condt at the Department afoology Laboratory
at A.K.I's Poona College dArts, Commerce and Science, Camp, F

* OBSERVATIONTABLE

Sr.No Parameters Front Back waters | Permissiblelimits
1. Colour Clear Dusky Trueoloul units
2. Odour No odour Fishy smell| Unobjectionable
3. pH 7.0 8.0 6.98.5
4. Temperatur€C) 19.4°C 22°C Varieseasonall
5. DO (mg/L) 4.8 mg/L 2.8 mg/L 6.5-8.;g/L
6. TDS(mg/L) 133.0mg/L| 132.0 mg/L| Upto 50( mg/L
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7. Turbidity (NTU) 0.2 NTU 25NTU | LessthaBNTU
8. Chlorideconten 53 mg/L 138 mg/L Upto 256hg /L
9. Total hardnes@ng/L) | 52.0 mg/L | 160.0 mg/L| Upto 20( mg/L
10. BOD(mg/L) 32 mg/L 45 mg /L <5 (fodrinking)
11. COD(mg/L) 110 mg/L 130 mg/L <1(Qdesirable
12. Ammonigmg/L) 0.84 mg/L 1.40 mg/L Upto 0.mg/L

Table1: Physico-Chemical Parameters of Water sample.
Results

In the present study Phys-chemical parameters of front and back watérs
Khadakwasldam in Pune district cMaharashtra were analysed .

Colour and odour arsimple parameters studied, in whidDolouratior is a unique
property ofwater on which we can determine the status anditguatsessment well i
roughly predicted the phytoplanki and zooplankton density . Coloanc odour are
considered indicatoparametel . The volatile compounds produce odour. The odot
qualitatively described as medi (phenolic) and fishy ( due to algae ), earthy( gewn
matter) or chemical (chlorine).

Odour is quality factomfluencing acceptability of potable water. Theaol and odou
for Front waters is clear and no odour presentitolBack waters, the colour appears to
dusky and occurrence of fishy smell, which indisateganic pollution or microbial activity |
back waters.

pH is a indispensable physical parameter as moliotdgical process and biochemi
reactions are ptdependent. pH is most indispensabl determining the corrosive nati of
water, lower the pH valuehighe! is the corrosive nature of water. The pHbliserve in the
range from 7.0 ( neutral) to 8(6lightly alkaline) that is pH for front waters to be observe
as 7.0 which is neutral and foack waters it is observed 8.0 which indicateshtijgalkaline
backwaters may be due afgal activity or contamination by organic mai

Temperature of water is important for its effects the chemistry and biochemic
reaction in the organism. It &sentic factor in the aerobic environment of thguatic system,
as it determines theuccession of p- dominant of algae, bacteria and other aqt
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organisms. In the present investiga the temperature observed slightigher ir backwaters
i.e 22°C than in front watelis is observed 19.4°C, may be due to reduced flowumlight
exposure.

Dissolved oxygen is a relative measure of the amotimxygen which is dissolved
carried in a water body. Dissolved oxygen levets dgpending upon the physical, chemi
and biochemical activities prevailing the water body. Here the sdrved value are in the
range of 2.8 to 4.81g/L. Good water should have the dissolved oxy@eh -8 mg/L, but
CPCB also recommends DO concentre of 5mg/L for outdoor bathing invers The DO
levels in the back waters tfie dam suggests poaeration and organic pollution leading
oxygen depletion.

The Total DissolvedSolids (TDS) measures all Dissolved substansewller tha 2
microns in watertypically expressed in milligrams per litre(mg/lhligh TDS may maki
water unpalatable, increases corrosion and extseimgh or low TDS levels can distrt
osmotic balance in aquatic organisms. In the ptesemy, the TDS for front water w.
133mg/L andor back waters it was observed as 132mg/L, whsaliih the limits mentione
in the table according to the measurBIS.

Total Hardness is the sum of calcium and Magnesiandness. It is generally caused
calcium and magnesium salts which diss from rocks and minerals into water. Wa
having less than 75mg/talciun carbonate is termed as soft water. Hesirable limi of
hardness in drinkingvater prescribed by ICMR is 1-170 mg/L. For the remainir
parameters like hardness, the observed values2aentg/L and 160 mg/L, which is mu
higher in backwaters and suggests induscontaminations.

Chlorides are present in all natt watersources contain chlorides ranging fi 100 to
200 mg/L. Here, observed values are in the rangB3ofo 138.3 mg/L. The amounts
chloride found in the samptid not exceed the maximum permissible limit3@ mg/L for
drinking water prescribed ByHO.

Turbidity is a measure difie light absorbing properties of theater sample Turbidity is
caused by suspended matter, gtassed by clay, slit, finely divided into orgaaied inorganic
contentsHere, it is observed 0.2 NTU for front waters anslNTU for back waters, whic
is in the permissible limit.

BOD (Biochemical oxygen demand) is the amount s$alved oxygen (DO) required |
microorganisms to biologicallgecompos organic matter in watarnder aerob conditions,
over a specific time antemperatur . It indicates the amount dfiodegradable organ
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pollution in water. Higher BOD = higher organic pollution= lower watpiality.

COD( Chemical oxygedemand is the amount of oxygen requireddbemically oxidize all
organic (& somenorganic) matter in water using a strong chemisadiant. It measures Tot
oxygen demand, including bobhodegradable and non — biodegradatyganic: and here it
indicatesstrong organic pollution and strong communicatienifoth the water sampl:

Ammoniaexistsin two formsin water :-
*  NH4+ (ionized ammonia)ess harmful.
*  NH3 (un-ionizecammonia- highly toxic.

As pH and temperature increases, more NH3 forms NH3 levels can damag fish
gills , cause stress on death in fish and reduDO levels, Fueling algal blooms and mak
water harder and more expensive to treat . AccgrthiiS 10500:2021the limit for
ammonia is 0.5 mg/L artekere it is observed, Front water -still elevated that 0.84 mg/L
but lower tharthe Back waters hich is 1.40 mg/L , that is quite higlompared t typical
“natural” surface water ammonia levels. Back walidedy posses a risk to aquatic life a
this level is above thguidelines

Frant vs Back Water Quality - Khadakwasla Dam
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Figure: 1. Comparative Variationsof Front and Back Water Parameters.
Discussion
The present study aimed ¢valuat the physico-chemical characteristafsthe front and
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backwaters of Khadakwasla Dam in order to understaedrfiuence of inflow conditions
human activities, and natural processes on watalitguThe analyzed parameters and tl
obtained values were compared with the drinkingewatandards recommended BIS and
WHO (BIS, 2012; WHO, 2017).

The pH of the front watewas recorded as 7.0, while the baslaters showe a slightly
highervalue of 8.0. Both values fall within the desirabdéege of 6.-8.5, indicating that th
water is slightly alkaline bugenerally suitable for domestic and irrigation msgs (BIS
2012; WHO, 2017). Slightly alkaline conditions ieservoir waters are common and n
result from increased algal photosynthesis, w removes dissolved carb dioxide and
increases alkalinitfChapman, 1996; Hem, 198

Water temperature ranged from 19.4°C in the froaters to 22°C in the back wate
This slight increase in théack water region may be attributed telatively stagnant
conditions, shallowdepth, and greater expos to sunlight. Temperatunglays a cruci: role
in controlling chemicalreactions and biological processes in aquatic systand alsi
influences dissolved oxygen solubility (Hem, 198&yedy & Goel, 1986

Turbidity values wereecordel as 0.2 NTU in the front water and 28U in the back
water, which are well withinthe BIS permissible limit of 5 NTUBIS, 2012). The
slightly higher turbidityobserved in the back water region may be due ta¢heamulation o
suspended particles, organic ma and sediments transported througfowing water or
local runoff (APHA, 1998; Patet al., 2012).

Total dissolved solids (TDS) values were found €0133 mg/L in front waters and 1
mg/L in back waters. These values are significabdipow the permissib limit of 500 mg/L
suggested by WHO and BIS standards (WHO, 2017; B3$2). Lower TDS values genera
indicate minimal contaminatiooy dissolved saltand suggest that the water rem suitable
for most domestic and agricultural us

Dissolved oxygn (DO) levels were recorded as 4.8 mg/L in froatess and 2.8 mg/L i
back waters. Ideally, dissolvexkyger concentrations should be aroundhg/L or higher for
maintaining good water qualignd supporting aquatic life (WHO, 201 The comparative!
lower DO level in the backvaters may indicate mild organic pollutiosause by the
decomposition obrganic matter, slow water circulation, and increasecicrobia activity
(Trivedy & Goel, 1986; Tyagi etl., 2013).

Chloride concentrations ranged from 53 mg/L inftloat water to 138 mg/L in the ba
water, which are within thpermissible limit 0 250 mg/L prescribed bgIS anc WHO (BIS,
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2012; WHO, 2017). However, elevated chloride concentretion the back watercould
suggest contamination from anthropogenic activisesh as domestic sewage discha
agricultural runoff, or human settlements near rigservoir (Patil et al., 2012; Singh et
2020).

Total hardness values werxordel as 52 mg/L in the front waters ah@C mg/L in the
back waters. Both values fall within the permissible itimmf 200 mg/L recommended f
drinking water (BIS, 2012). Increased hardnesshan liack waters may be attributed to
dissolution of calcium and magnesium salts frsurrounding rocks and soil, as well
surface runoff entering the reservoir (Hem, 198&mRkrishnaiah et al., 200

Ammonia concentration is an important indicatorvedter pollution because elevali
ammonia levels are often associated with organiste decomposition, sewage dischai
and agricultural runoff (APHA, 1998). In the presestudy, ammonia concentration w
higher in the back waters (1.40 mg/L) comparedhe front waters (0.84 mg/L). Su
elevated levels may adversely affect agi organisms and indicateutrien enrichment
within the reservoir ecosystegi€hapmar 1996; Tyagi et al., 2013).

Overall, the results suggest that Khadakwasla Daatemremains within acceptat
quality standardshowever, localize degradation is noticeable in the bastater region.
Elevated BODand COD levels may lead to oxygen depletion ande piosks to aquati
organisms, while increased turbidity can reducétligenetration and affect photosynthe
activity (Tyagi et al., 2013; Kumi & Dua, 2009).Therefore, continuous monitoring a
proper management practices are ess: to prevent eutrophication anchaintain the
ecological balance of theservoir ensuring that icontinues to serve as a reliable sourc
drinking and irrigation water for Pe and surrounding areas.

Conclusion

The Physicazhemical assessment of Front and Back waters ofd&itvaasla Dan
provides a comprehensiwenderstandin of its present water quality statuBhe analyzed
parameters generally fall within the BIS (10500:2012) and WHO standards, indicating
the dam water is suitable for domestic, agricultuaguatic uses wi some precautional
measure. The Front waters exhibit better qualityh wmigher DO and lower BOD, COD, a
turbidity values. Suggestinglatively cleaner and well aerated condition néardam well
In contrast, the Back water region showed slightggher hardness, chloride, BOD and Ct
levels, indicating mild organic and chemical contzation possibly arising from surfa
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runoff, agrialtural activities and human interference arounel ithflow areas. Overall, tr
study reveals that Khadakwasla Dam water remainhirwiacceptable quality standal
through periodic monitoring is essential to tracly gradual deterioratio Controllinc waste
water inflow, and promotingwarenes among nearby residents and farmerstegp maintain
the ecological balance amthsuri the dam continues to servewastainable source of drinki
and irrigation water for the Pune regi
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