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Abstract: The paper entitled ‘A Geographical Analysis of Waeiality in Kalady Panchayat’ is
an evaluation of potability of surface and grounatev in Kalady panchayat. Water quality is a
major issue in this fast growing world. Water gtyalbecomes a problem due to population
explosion, socio-economic growth and poor managémienatural resources in the 2gentury.
Surface water namely rivers, ponds, lakes etc ha&em contaminated at an alarming rate due to
the dumping of waste materials in a meaningless Whg paper reveals improper waste disposal
system, dumping wastes in public water resourcemimnsustainable manner in the study area.
Ground water was the major source of drinking watethe early years but now due to over
exploitation it is also contaminated and exhaustetlrn, humans are affected by the poor quality
of water in the form of health impacts. The pageeg general introduction with water quality and
its global, Indian and Kerala scenario and the magasons for poor quality of water. Since the
study is supported by the concept that ‘water tyiélas a major health impact’, a brief statement
about medical geography is also included. Mediealggaphical aspect is a sub division in the
discipline of geography that explains about thduerice of local conditions upon the human
health. ‘Statement of the problem’ and the ‘sigrdfice of the study area’ that are explains about
the present problem of investigation in the stuchaa

Keywords : Ground water, Grid sampling, Health impact factdvledical geography
Eutrophication ,Water quality.

Introduction

major life giving factor on earth is water andsitpports wide variety of activities. Water is pumeits
Anatural form whether it is underground or surfacatew except in sea. But as the human population

increases, as people needs a better standardngf, las economic activities continue to expandcides and
diversity and as landuse/landcover changes, theadéron water and its quality arise and continugraw. So
water quality is an emerging problem in the modeonld. Kerala is blessed with large number of riyeaven then,
the state is facing water scarcity in the midsipleEinty due to water quality and quantity. Kaladyglzayat in
Ernakulam district of kerala is also facing the evaguality problems due to landuse/landcover chaingalady
town lies in the flood plain of Periyar River andce it was an area dominated by paddy cultivatBut.now, many
of the paddy lands have been reclaimed and someearaining as uncultivated or cultivated by otheps. The
uncultivated paddy fields become dump place fortevasaterials of degradable and non-degradable.dyasavery
near to Cochin International Airport and so it s the pressures of development. Water quality ita#a is
undesirable in its colour, taste and odour. Soptfesent study attempts to evaluate the water guafiKalady in
three seasons namely; pre-monsoon, monsoon andneosioon.

Main objectives

The present study may evaluate the water qualitithareby checks the possibility of health impatie to poor
water quality in Kalady panchayat. The water gyafiframeters include physic-chemical and microedgjaal
characteristics of water also be considered.
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M ethodol ogy

Grid sampling method is used for collecting samgtesn wells and 12 samples were collected from svell3
samples were collected from streams, ponds angdPdRiver together. Therefore, 25 samples weresctdl from
surface and ground water and they were collectdtirige seasons. So, total 75 samples were colléotedater
quality analysis in the study area. The water gualarameters selected for water quality analysitude physical,
chemical and micro-biological characteristics. Ttgysic-chemical factors are temperature, pH, titgidrSS
(Total suspended solids), Electrical conductivieC], TDS (Total dissolved solids), DO (Dissolved/gen), BOD
(Biological oxygen demand), total hardness, totkalaity, chloride, sulfate, phosphate, nitratétrite, silicate,
sodium, potassium and iron. The micro-biologicalicators used for water quality analysis weraltabliforms,
fecal coliforms and fecastreptococci.Physical and chemical parameters were analyzedsing the standard
procedure used in the laboratory (APHA method)n&tad plate count method was used for analyzinganic
biological characteristics.

Study area

Kalady Panchayat lies in the major watershed Peryal form parts of sub watersheds 14P24a, 14Padb a
14P25a. The area is between 10° 09'10”N and 10380IM latitudes and 76° 21’ 05" E and 76° 27’ 31"E
longitudes. Periyar River borders southern paKalfidy Panchayat. Kalady is an important rice poiy center
and so rice mills aroused here and clustered reatdwn. There are four stone crushers and a balhdien
adjacent to these rice mills. The waste generataa these manufacturing units, markets and hotelssenply
drains to surface water bodies. The tributary stieaf Periyar River flows through Kalady look likewage water.
Some wells in the study area are not in use dite twange colour and oily appearance on the vatdace.

Materials and M ethods

Water sources in the study area were divided intdase water and underground water. Under grounterwa
includes wells and surface water includes stre@msgs and Periyar River. Wells were indicated eylétter ‘W,
streams by ‘S’, ponds by 'P’ and river by ‘R’. Gsdmpling method was used to take samples frorngratater.
Random sampling method was used to take samples Stoface water. 12 samples from ground water &d 1
samples were taken collectively from surface wé@esamples from streams, 2 samples from ponds azainples
from Periyar River). Total 75 samples were colldcte three seasons namely pre-monsoon, monsoorp@std
monsoon. Pre-monsoon samples were collected jufstebsouth west monsoon on "2Thay 2014. Monsoon
samples were collected on"™30uly 2014 and post-monsoon samples were colleme2d" September 2014. In the
case of interval of sampling, systematic samplirgghad was used both in surface and ground water.

The collected samples were analyzed for physic-atentharacteristics namely pH, turbidity, DO (Dibsd
oxygen), total hardness, chloride, nitrate, and.ifthe procedure used for chemical analysis wasrisare Public
Health Association (APHA) methods. For analyzingcmibiological aspects namely total coliforms amdtaf
coliforms, standard plate count method was used.rébults were compared with BIS (Bureau of Indgndards)
limit for drinking water.

Results and Discussion
The results obtained from the physic-chemical amatarbiological analysis of water are as follows

pH. pH indicates the intensity of acidity or alkalinitf water on a scale ranges from 0-14. Each numdgesents
a 10-fold change in the acidity/alkalinity of wat@olluted water has pH value lower or higher tigrased on the
nature of the pollutant. The BIS limit for pH ioof 6.5 to 8.5. pH values of W5 and W11 are welhimithe BIS
limit of 6.5 to 8.5 in three seasons. All otherdtions have pH value less than 8.5 but some of theara values less
than 6.5 which may cause tuberculation of watempblupystems (k. Sundara kumar 2010). They showhtjig
acidic in nature. The lowest pH value was 4.78M6. W1, W2, W3, W4, W6, W7, W8, W9, S2, S5 and RYéh
pH value less than 5 in one or more seasons. Gomrasid metallic taste are the peculiarities ofdowH. Surface
water shows pH within the limit compared to welBhégirathi Behera et.al 2012).
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Turbidity. Turbidity is an expression of optical property, \nia light is scattered by suspended particlesgmtes
water and is measured using a Nephelom&espended patrticles such as clay, silt, finelydeéid organic and
inorganic matter; plankton and other microscop@ganisms cause turbidity in water. Turbidity affeaksorption
properties and aesthetic appearance in a water Bbeydesirable limit of Bureau of Indian Stand@BtS) for
turbidity in drinking water is 5 NTU (Nephelometflarbidity Unit). Turbidity rises the temperature, makes water
warmer, and thereby reduces oxygdigher turbidity causes gastrointestinal diseashs.suspended solids may
act as shields for the virus and bacteria whilechétion.

Turbidity is within the limit of 5 NTU in W4, W5, \&, W8 and W9. All other locations have values ntben 5
NTU. Surface water shows high turbidity and the imaxn value is 136 NTU in S2. Turbidity is generdiigh in
post-monsoon season even though highest turbgligpiorted in monsoon period. Special care mutdken before
supplying the water to the public (k. Sundara kugi0).
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Dissolved Oxygen. Dissolved Oxygen in water is an important charastierin water analysis because it serves as
an indicator of the physical, chemical and biolagj&ctivities of the water. The two main sourceslieolved
oxygen are diffusion of oxygen from air and photabegtic activity. Diffusion of oxygen from the alepends on

the solubility of oxygen, water movement, tempeamatsalinity, etc. As the amount of dissolved oxygeops

below normal levels in water bodies, the water ifp&8 harmed and creatures begin to die off. Béata water can
consume oxygen as organic matter decays. Thuss&rcganic material in water body can cause anaxyg
deficient situation to occur. The BIS limit for D®5mg/L.

The sample location P1 in surface water satisfieslimit in three seasons. All other types of wateow lower DO
in one or more season. The lowest DO value is Wiieh is in W6 (Bhagirathi Behera et.al 2012).
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Total Hardness. Total hardness is defined as the sum of calcindhraagnesium concentrations, both expressed as
CaCQ in mg/L. Carbonates and bicarbonates of calciuchraagnesium cause temporary hardness and sulphates
and chlorides cause permanent hardness. Hardnesgafprevents lather formation with soap rendpend

makes it unsuitable for bathing and washing. Whemd lvater is heated in a home water heater, sefdsits of
calcium carbonate can be formed. The BIS limittédal hardness is 300mg/L.

Some water bodies namely W7, W9, S6, P1 and R2fgdtie BIS limit in three seasons. W6, W8, S1a88 S4
slightly exceed the limit in one season. All otheter bodies have high concentration of hardnessaror more
seasons. Wells show high level of hardness comparstieams and W5 has the maximum value of 1340w/
CaCQ. Softening is required to impart palatability tater (k. Sundara kumar 2010)
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Chloride. High concentration of chloride indicates pollutioy sewage, septic tanks, industrial wastes, sidruof
seawater or other saline water. High chloride auribas a harmful effect on metallic pipes and stmes as well as
agricultural plants. BIS limit for sulphate in dking water is 250mg/L. Chemical contamination frohtorination
by-products has resulted in numerous epidemiolbgicaies and the studies show that chlorinaticassociated

with increased cancer risks.

Chloride is within the limit of 250mg/L. Chloriddasws comparatively high concentration in pre-momsperiod.

Wells have high chloride than streams. High comregion of chloride produces salty taste in drinkimater and
thus water becomes objectionable for drinking (kn@ara kumar 2010).
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Nitrate. Nitrates are the most oxidized form of nitrogen #melend product of the aerobic decomposition gaoic
matter. Natural water in their unpolluted statetaors only minute quantities of nitrates. The nsonrces of
nitrates are domestic sewage, chemical fertilifrers cultivated lands etc. BIS limit for nitrate dninking water is
45mg/L. Prolonged intake of high levels of nitraten cause disease. Nitrite (nitrate is reducedktivef) is absorbed
in the blood, and hemoglobin (the oxygen-carryingiponent of blood) is converted to methemoglobfrcan
cause brain damage to infants and weak persons.

Nitrate is low compared to the BIS limit of 45mg/Lhe concentration is almost same in three seasons.
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Iron. Iron is an abundant element in the earth's chustexists generally in minor concentrations ituna water.
Laterite soil has high iron content and this madketo high iron content in natural water. Itdarid in the

+2 (ferrous)and +3 ferric) states depending on the oxidation-reduction pitisntf the water. The ferric state of
iron imparts orange stain to any settling surfasesuding laundry articles, cooking and eatingnsiés, and
plumbing fixtures. Prolonged consumption of drirkimater with high concentration of iron may leagl$iver
(haermosiderosis), heart and kidney diseases.

Iron contamination is high in the study area. Mahthe wells and surface water have iron contegihdi than the
BIS limit of 0.3mg/L. Iron must be removed to aveéie growth of iron bacteria and rusting problemghie
distribution system (Bhagirathi Behera et.al 2012).
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Total Coliforms. Coliforms are bacteria that are present in tigestive tracts of animals, including humans, and
are found in their wastes. The most basic evidehbtacterial contamination in water is the idewttion of total
coliforms. It is not likely to cause illness, btg presence indicates that water supply may beevalie to
contamination by more harmful microorganisms.

The study area shows coliform contamination botiwats and surface water. In surface water, P1 shasiform
count only in post-monsoon season. Surface watevsicoliforms at an increasing rate from pre-monsio
monsoon and from monsoon to post-monsoon. Maximiawtt in wells is in W11 (4700 CFU/mL) and in suwéa
water it is in S2 (12600CFU/mL).
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Fecal Coliforms._Fecal coliforms are a subgroup of total colifortmst it is more fecal-specific in origifecal

coliforms are considered a more accurate indicatfamimal or human waste than the total coliforiitsey are
considered to be present specifically in the gutfaces of warm-blooded animals.
Fecal Coliforms have no growth in most of the walsl surface water in the post-monsoon season.avd®1

have no fecal contamination in three seasons. fiteaiat of fecal coliforms is high in monsoon peribdwells, the

maximum count is 640 CFU/mL i.e. in W1. In surfacater, S2 has the maximum count of 4800 CFU/mL.
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Conclusion

From the foregoing observations of physic-cheméeal micro-biological parameters, it is revealed thebidity,
total hardness, iron and microbial growth in theaagxceed the BIS limit for drinking water. Theabhants are of

opinion that water quality became poor last 30 ye8p the water quality in the area is mainly aéddy the
landuse/landcover change. The result shows that ofitise water resources are not potable. The leigél of

certain parameters causes some diseases. Cedaifinits experience high level of contamination.yTae due to

the influence of local conditions. Generally nuttieshow low level that means that there is no chéor the

condition of eutrophication. The study concludemsoon water quality is comparatively good and{poshsoon

shows poor water quality in the study area.
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