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Abstract:- Seasonal variations in physicochemical parametecsafstal waters in
present study were carried along four differentatmms along Palghar taluka,
northwest coast of Maharashtra for a period froméyaber 2019-October 2020.1n all
seasons BOD levels were found to be beyond theigsibie limits(< 3mg/L)ranging
from 4.1- 5.56 mg/L and 3.38 - 5.53mg/L at Navameoast and Dandi creek
respectively. All the physicochemical parametersensfeund to vary least during all
seasons at Kelwa coast in comparison to the otites. sLevels of nutrients
DO,BOD,turbidity and pH has shown considerable ateon in coastal waters both
spatially and temporally at anthropogenically exggbsites like Navapur coast and
Dandi creek Results showed monsoon season in cgopdnp non monsoon seasons
recorded elevated levels of inorganic nutriewi® nitrite, nitrate, ammonia and
phosphate at all sites. The levels of DO,BOD ,pidl turbidity was found to be not in
compliance with CPCB standards at Navapur and Dsiteli of Palghar .
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Introduction:- Oceans being one of the largest ecosystem,have astepicenters for
exercisingmanymanmade activities in industries,aqiare and
recreation(Gokul.et.al,2019).0Owing to its econorhiogortance,source of livelihood
and inherent assimilative capacity, coastal regibase seen tremendous rise in
population.Approximately one half of world poputati resides in coastal
areas(Sharpe M.,2005).Coastline of Maharashtratwhaxounts for ~10% of total
Indian coastline is a representation of the samveraéstudies along different transect
of coastal region of Maharashtra has been carried imdicating deteriorating
condition prevailing in it. Ingole and Kadam,20@ported land based runoff leading
to reduced saturation of oxygen in water, elevd8€@D, phosphate and ammonia
levels in many beaches in Mumbai.Gupta et al., 284@&ibed organic,industrial and
nitrogenous nutrient pollution majorly for coagtallution in Maharashtra. Singare et
al,2011 pointed out anthropogenic pressures alorasaV creek altered the
physicochemical attributes of sediment to a lekat is detrimental for the life forms
dwelling in it.Studying the physical facet of amoegstem highlights the distribution
of potential contaminants where as chemical aspeicits out the abundance and its
form of existence in both living and non living fies of ecosystem.Physicochemical
characteristics acts as one of the major influenpdactor for aquatic organisms in
marine environment and is found to show spatio-piemal variation.lt is thus
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important to monitor the annual cycle of physicouniwl characteristics of the water
body to assess its quality.The coastal region tiHaa taluka is located 87km north
to Mumbai region and hosts the largest industoaint of Tarapur, a major fishing

village and port at Satpati and many recreatiorakches with Kelwa beach being the
most popular.The present study aims at investigatile seasonal variation in

physicochemical parameters in coastal water obregexposed to different appalling
conditions.

Materials and Methods:

Study area:-The study area is located in north west region of
Maharashtra.Thephysico chemical parameters in tastal water at 4 different
location along the Palghar coast at Kelwa beaclt3@99.6"N 72°43'46.8"E),at
Navapur coast (19°47'14.1"N 72°40'54.2"E),at Dandieek (19°47'59.8"N
72°41'19.0"E) and at Satpati coast (19°43'47.0"N4X27.6"E).Kelwa beach is a
stretch of 8 km,an increasingly popular recreatitmeach visited by tourist and locals
during weekends.The Navapur coast harbours a sifmnantfall which is used for
disposal of 25MLD of treated combined domestic amtlstrial effluent.But from
past decade the manifold increase in the efflueahetpted due to rapid
industrialization and urbanization in and arouncinity of Boisar is estimated to be
around ~3-4times (N10,2018).Combined increase imakiic and industrial effluent
increases the risk of deterioration experiencedhs coast .Dandi creek extends from
Dandi village and flows in westward direction todsrArabian sea and finally opens
into the Navapur coast.It is a 10 km long creekhwiery narrow mouth region and
towards the upper stretch receives freshwater frdbutaries of Surya river.Large
volume of partially treated effluent and untreatlEmestic sewage from nearly by
settlements find their way into this creek.Satgaiast is a major fishing village
located 10km from Palghar.It is well known for iéxport quality prawns and
pomfret.The port harbours both mechanised and nechamised boats and is largely
used for sorting of fish catch for storage,localrke& and export. Coast harbours
dense human settlement close to the coast asdighthe major livelihood.

Fig.1: Study area showing four study sites at Dan _i_creek/apur coast, Satpati
coast and Kelwa coast
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Sampling:-One litre of nearshore surface water samples weliected from 4 sites
viz at Kelwa coast,Navapur coast,Dandi creek antgpaBacoast in triplicates in
polyethylene bottles pre rinsed with 1N HCI .Tlaenple were collected on monthly
basis from November 2019 to October 2020.Collestmuples were kept in ice box
and brought to laboratory within 6 hrs of sampl@@mnples were assessed for
physical properties like Temperature and Turbidity chemical properties like pH,
DO, BOD,Nitrite -nitrogen,nitrate-nitrogen, Phosphaphosphorus, and sulphates as
per standard procedures in APHA(1995) and Ammonjadivect nesselerisation
method (Aery N.C., 2010 ).The dissolved oxygen Vieesd at the site during water
collection in BOD bottles.

Results and Discussion:

Temperature:-Temperature is an important environmental factor doastal
environment affecting the physical and chemicaapaaters in coastal waters (Bhadja
and Kundu, 2012).Surface water temperature is knaavnalter the metabolic
mechanism in the underlying aquatic life forms prasin it and thus play a
detrimental role in species composition of the camity surviving in it (Dupuis and
Hann, 2009).In the present study the mean surfaterwemperature varied from
23.6°C — 30.7°C. The minimum temperature of 21.0/43 recorded at Dandi creek
in February 2020 and maximum of 32.1°C was recomeNavapur coast in May
2020.The temperature was found to increase fronimamssoon to premonsoon(Fig
.2) Highest temperature was recorded during preowmmsat all sites could be
attributed to higher intensity of insolation andupted evaporation which occurs
during premonsoon() and drop in temperature dupiosf monsoon could be due to
strong land sea breeze, tidal cycle, rainfall aqzamed by precipitation experienced
during the period (Sankpal et al ,2014; Vanmal§ FH2018).

pH:-pH values in aquatic environment in the range ef95are considered to be non
toxic to the aquatic fishes but many chemical commgs are found to undergo
conversion into toxic forms at this pH (Andradeak2011, Llyod ,1960 ).any further
increase in acidity or alkalinity could be mor@shmore detrimental to the life forms
in the aquatic environment. The mean pH at theyssig was found to vary from
7.08 — 8.04 as shown in Fig.3.The minimum pH wasmed at Dandi creek in April
2020 and maximum pH of 8.12 was recorded in AMR@ at Satpati coast. The pH
was found to be lowest during monsoon but withirCBPstandards for SW-II (7.5-
8.2)at all sites in comparison to non monsoon n®etttept at Dandi creek.Between
sites at Dandi creek the pH was found to be lowan tthe permissible limits during
non monsoon months which may be due to the resudféect of industrial effluent
released in the creek and subsequent oxidationrggnic matter by the microbes
(Zingde and Govindan, 1997) in the present studiyil& low pH values were also
reported in Karanja creek and in regions of Vasaek receiving untreated effluents
from the industries (Pawar and Kulkarni,2007 ;Medutal Amin,2008) . The reported
pH values at Dandi creek was found to be lower tharearlier study at Dandi creek
by NIO during November 2015 — May 2016.
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Dissolved Oxygen:in the present study mean dissolved oxygen levelg iound to
vary from 4.1 mg/L to 7.55 mg/L. Table.1 shows ¢h&solved oxygen level recorded
to be highest during monsoon at all sites. ThédndO levels during postmonsoon
and monsoon could be due to drop in temperatul@itgaand turbulent nature
resulting in vertical mixing of water due to windyonsoon conditions.(Balakrishnan
et al,2017). As a natural phenomenon increasenipéeature and salinity reduces the
solubility of oxygen, this was reflected in thedésyof DO during the premonsoon
at all the study sites when it was found to betl@asoastal waters Between stations
the mean DO levels was observed to be lower at Denegk throughout the year
irrespective of the seasons in comparison to ositas indicating the higher
anthropogenic inputs in the creek(Fig 4) .Duringrponsoon DO levels of 3.8mg/L
and 2.8mg/L in Dandi creek was recorded and foumdée below the standard
permissible CPCB limit (4mg/L ). DO value of les®ah 4mg/l is considered to be
hypoxic and below Omg/L as anoxic.Low DO levels det¢rimental in growth and
survival of the fishes in particular. Lesser DOdlsvreported in another study during
same period found mass death of local fish vadety to increased untreated effluent
discharge back into the creek (Parmar,2020)waandam with the lesser DO levels
found in present study

BOD:-BOD levels in the water are considered to markagielity of the water as it

indicates increased microbial contamination .In present study the mean BOD
levels were found to vary from 0.55mg/L to 5.35mgMable.1).Between sites the
BOD level was found to be consistently higher arggdnd CPCB permissible limits
for SW-II waters at Navapur coast and Dandi crdakwver DO and higher BOD

levels indicate organic pollution prevalent at #ite. Organic pollution coupled with
conducive environmental factors in aquatic systeads the microbial growth

(Shanmugam et al., 2007) resulting in decreasezldaf oxygen due to consumption
by microorganisms for breakdown of complex compaund

Fig .5 shows temporally the levels of BOD was rdedrhigher during monsoon at all
sites except at Kelwa where the BOD levels werendoto be elevated in post
monsoon which may be due to only period with higtreational activity at the beach
followed by closure of beaches due to COVID 19 glgbandemic situation during
the study period.Higher levels during monsoon cdaddttributed to higher land run
off from nearby human settlements adding to higheyanic loads,intermixing of
water between rivers and sea ,which along with tamperature ,lower salinity and
higher oxygen supports microbial growth (Gadhiaake012; Clark, 1986; Joseph
and Srivastava,1993) .Satpati coast also showeceratady higher level s of BOD
when compared with the levels at Navapur and Daids but was well within the
permissible limits. Jalal et al, 2012 found botlorganic and organic load well
support the gram negative and hydrocarbon utiliZziagteria in coastal waters of
Malayasia.

Turbidity :Turbidity in ocean water is a measure of optidaftity of sea water which
is influenced by dissolved components and suspempdeticles in it.The resultant
turbidity in surface waters can influence the alaumoe,distribution and composition
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of aquatic life forms viz primary producers,zoopaon and fishes in it (Grobbelear,
2009).The mean turbidity levels were found to rangem 1.2 NTU -
201.775NTU(Table .1).The lowest was recorded atMdetluring premonsoon and
highest at Dandi creek during Monsoon. Turbidityellswvere found to be high during
Monsoon season at all sites and was found abov&\ttidl permissible limit of 30
NTU (Fig. 6) but the turbidity levels was foundlie within permissible limit during
premonsoon and postmonsoon. During monsoon highdrulence along with
rainwater runoff contribute to higher suspendedtiglas in water (Zingde and
Govindan ,1997).Between sites the higher levelsreek can be attributed to fresh
water influx carrying suspended sand ,silt and ¢Rawar and Kulkarni,2007) which
can absorb on nutrients,dissolved organic matteteba and algae and can cause
turbidity. (Grobbelear,2009)

Salinity:-Salinity of seawater is found to be 35.5 ppt Whican vary based on
temperature and fresh water addition.In the preSémdy the salinity was found to
range from 27.38 ppt- 35.67 ppt(Table.1). Salindyels were found to be higher
during premonsoon and lowest during monsoon aital$ correlating with amount of
rainfall and rate of evaporation.Nutrients likeritét ,nitrate and phosphate are the
crucial elements acting as the growth factorsvemous life forms .Their levels in
marine environment have been studied in shapingctiemical characteristic of
marine waters and abundance of primary produceagh@®® and Singh,2011).Ingole
and Kadam ,2003 emphasized the effect of tidalecyldistribution of nutrients in
the coastal waters of Mumbai. Nitrogen is preserthe aquatic system in dissolved
inorganic ionic form as ammonium ,nitrate and tetri,which are highly
reactive.Along with the natural sources inorganitogen forms are brought into
coastal water through various point and non pomirses from anthropogenic
activities.(Camargo, 2006).The nitrogen flux isdveded by uptake and regeneration
between the terrestrial and aquatic environmentchvhin recent years have been
imbalanced due to increased human inputs ,ratenutfient transport to in
oceans(Rabalais.2002) and coastal zones.(Duce 2088).

Nitrite :-Nitrite is an intermediate product formed in tpeocess of nitrification
carried out in aerobic condition by prokaryotesha present study the mean nitrites
levels was found to vary from 0.088mg/L at Kelwaidg postmonsoon to 0.685mgL
at Navapur during monsoon.The nitrite levels weoeinfl to be higher during
monsoon at all sites.

Nitrate:- Nitrate is the most stable oxidised form of nitmage water. The mean
nitrate levels were found to vary from 0 .17 - 2r8pL (Table 1). Between seasons
the level was found to be higher during monsooallasites. During non monsoon
months the level was found to be lower during pmresoon at Kelwa coast ,Dandi
creek and Satpati coast.The lower levels duringnpresoon can be attributed to
reduced oxygen levels prevailing at the site whitpede the nitrification process
comparison at Navapur coast the nitrate level$aned to be higher even during pre
monsoon which may be due to mixing of effluent cwmusly discharged from
marine outfall and its proximity to the study sied resuspension of nitrates from the
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sediments due to coastal upwelling.Zingde and Gitann 2000 also suggested
wastewater contribute to the elevated levels afatdtin the environment.Between
sites the nitrate level was found to be highesNatapur annually followed by at
Dandi and Satpati and least at Kelwa coast.(Fig€)®bservation was also reported
by Narayanan et al., 2016 at Cuddalore and Pondiclweast receiving industrial
effluents. The nitrate levels were found to be weilthin the permissible limit of
10mg/L according to the general coastal water gusiandards.

Ammonia:-Ammonia is the nitrogenous form that is formed frdecomposition of
organic compounds and breakdown of urea. Ammonia bvel below 1mg/L is
considered to be non toxic (Kamble et al,2011) fisan ammonia levels were found
to vary from 0.006mg/L - 1.102 g/L.(Table.1)The déwf ammonia was found to
increase from postmonsoon to premonsoon and wasdfoo be highest during
monsoon.Sewage carrying heavy organic load is dersil to increase the level of
ammonia on decomposition as observed by Narayahah,e2016 along the east
coast of India.This was supported in the presamdystis higher levels of ammonia
coupled with elevated BOD levels implying bactergadled conversion of organic
nitrogen into ammonia aided by heterotrophic baateower levels during post
monsoon could be due oxidation of ammonia followsdreduced oxygen level
during premonsoonBetween sites the level of ammuma found to be higher at
Dandi creek (0.434 -1.102 mg/L)with levels excegdlmg/L during monsoon due
higher organic load run off from the human setttats situated nearby the creek
along with the industrial waste. Fig.10 shows levelt Navapur coast (0.298-
0.777mg/L)were higher than Satpati coast(0.27441hag/L) but lower than Dandi
creek.Higher levels at Navapur coast may be duh@oclose proximity of site to
effluent discharge,open defecation prevalent atcthest along with the organic load
from Dandi creek which further mixes with coastater during monsoon.Dhage et al
reported levels of ammonia to be higher at beaoh&umbai which are affected by
human activities ranging from 1.1 - 2.5 mg/L. Adt@ati coast levels were found to
vary from 0.271-0.447 mg/L may be due to the infleeof the untreated sewage
disposal from the human settlements close to thst@nd port related activities. The
lowest ammonia levels were recorded at Kelwa coast 0.0006-0.037 mg/L.

Phosphates-Phosphate levels in marine water is contributexinf the freshwater
inputs , open defecation, upwelling,uptake by pplokton and microbial
decomposition of organic matter(Balakrishnan e2@l7;Amin et al,2017;Satpathy et
al,2010).The mean levels of phosphate was foundaiy from 0.007 to 0.154
mg/L(Table 1).The lowest was recorded at Kelwa rifyimonmonsoon periods and
highest at Navapur during monsoon period. SeasoRalbsphates level was found to
be higher during monsoon at all the stations.(Rig.The level was found to be
highest at the Navapur beach and remained elevatedally at this station in
comparison to other stations. This might be duetht® open defecation that is
prevalent at the beach which is known to elevate thorganic phosphate
content.Prevalence of open defecation is stillactire in villagers inhabiting coastal
regions and therefore act as a point source ofacoin@tion in water bodies and
causative agent for water borne diseases.(Gokail,e2019) Further the Dandi creek
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water mixed with riverine input opens into Navapaast might be contributing to the
elevated phosphate levels during the monsoon. InanAscountries like
India,Bangladesh and Pakistan Amin et al,2017 pdimiut increased role of riverine
sources in export of nutrients in the form of origamtrogen and inorganic phosphate
from human waste to coastal waters.Between stafalmsved by Navapur coast the
phosphate levels were also found to be higher imdDareek than at Satpati and least
at Kelwe coast. At Satpati coast elevated levelsngumonsoon could be due the
organic inputs from port activities,various chasntiat drain sewage and the land
runoff from agricultural lands.. Detergents usedcleaning activities at port can
further add to the phosphates levels (Tiwari andr NED93).Between sites Fig.11
shows the phosphate levels to be higher at Navagast and Dandi creek followed
by Satpati and Kelwa coast showing spatial vanmetio

Sulphates:-The sulfates are a major ion in ocean water nexhéochloride ions.
Sulfates present in water serve as a source ofjgmher the underlying prokaryotes in
the organic rich sediments of the coast. The meaeld of sulphates were found to
vary from 284.64 - 1485.36 mg/L.(Table.1) Lower ued were observed during
monsoon which may be due to dilution by rain watulphates levels may be
contributed from industrial effluents, from riverunoff, reoxidation of
sulphides.(Bhadja and Kundu,2012 )Between sitedethed of sulphates were found
to be higher at Navapur,Dandi and Satpati coasteasl at Kelwa coast.(Fig.12)

Conclusion:-The comparative study of physic-chemical paramateisoastal water
of Palghar taluka at different locations showed plheameters to vary location wise
and seasonally as well.During the study period ghgsicochemical parameters at
Kelwa site was found to show least variation forsinparameters throughout the
annual cycle. The levels of nutrients viz nitritéirate ,ammonia and phosphate was
found to be higher during monsoonalongwith increes®&0OD at Navapur, Dandi
creek and Satpati coast indicating higher influeatanthropogenic activities along
the regions from industries, human settlement amtinelated activities in the coastal
waters. Higher BOD levels indicate the organic laadhe coastal water which can
support the microbial growth which might furtherteléorate the condition at these
sites. This study at different coastal locatiomglPalghar taluka simultaneously can
act as baseline information in understanding tlesgmce of contaminants in different
appalling sites and further for biomonitoring stsli
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Table.1 The average and standard deviation values of ptwysteemical parameters
during different seasons at different sites. Vdmestandard deviation is given (in
paranthesis)
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