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1 ySIS OF WATER QUAL 7y,
ETERS AND MANAGEMEy,
TEGIES FOR POLLUTE]

ANA

PARAM
STRA

VEYYAR CANAL, VENGANOOR

Department of En vironmental Sciences, Al Saints' Colleg,
University of Kerala, Thiru vananthapuram

‘Department of Education, University of Kerala,
Thiruvananthapuram

Abstract

Waier is the most important natural resource for shaping the
land and regulating the climate. The quality of water is usually
described according to its physical, chemical and biological
characteristics. Canals are man-made water bodies that were
once important for the transport of goods but nowadays o
mainly used for recreation bogh on the water and along ihe
towpath. Coniaminated canal water i bring a lot of diseases-!
._“_—E__,_-. directly affect human ___H__E...._.W..h. by COn St Enwm:__, r i il
E_g_:ﬁﬁ_.q____,, _“_E.m t the food chain, Canal wat . Hution cause
MHHHPHWE&:M&. H is utilized not EEfm.MHM:H.F&. but &Y

E & Qg iHRer o : = 1
polluted it will ﬁ._mE___EtEEcHHMHH“ _,_”_H__m... If the canal #.z___w_._...m
[ Eﬁmlh____._ how fo analyze angd :5:- he e v .E‘.E_m u.ht&r;__.
Neyyar which flows through th::?...nw.m the polluted Canal @

"lown by comparing othe?
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SRR I Y Rl e of P
Py n_!.:__-_:n._.__r-._d_.l
ﬂn__l!___!.f_

o NS which include the dum o Neviar gpd
__,____._..__E___,.:___:_.:.______ The tnitisd eieo el Vellayang leek
_._.1__.__5 T o Nt af the work iy i«
1___.___q_.___._._.___._______1_.;. _:__.___....t.‘.__..\._;__:___,____.1_...,__:.______...‘...2 Will hee oo . H..:.:::__:..._
it . fa . ! - et
___:zs_,____:____z____ fn Fenganoor, fust fo ey Informetion regaridin ,ﬂ o
i 10 | w5 B e
ol pereive cotal podlution. The seconsd phitve inludor "W
j aon of the theve Sites feanal of Neyyar doam of Neyy . _f“.
i VWO ang
..._:___:h__._.__._cﬂ _1_:.__:3....1:1:___:____

iy

(i dlenwant fake) wnd collecting water

___..:__.__.=___.____,.~..._F will he done in the Inst dutionl labaratory
_:.n._ﬁ:z______._..._. fike Caleium havdness, toial alkalinity, ptl, lucride
I, restdial chiloride, phosphate, iron, nitrite, :_EE:E_...:,
i mcrobtal- E. coli will be performed in the laboratory ___H_:_,q
p ﬂ,h__,z_._.:,__;__..__.E.h.h___E sstimation of some parameters like EE__Q_ i)
dall be performed at the site. Values will be noted. Water quality
naramelcr values which will be obtained from the three different
amples will be compared with one another, and the site which has
the highest pollution content can be estimated. In the study,
characterization of the physicochemical parameters of canal
ofVenganoor. dam of Neyyar and Vellayani lake was carried. the
water quality of the 3 sites is moderately good or safe to use for
different activities. Most of the parameters in the water samples
were found to be within the permissible limil. Awareness programts
“an be condueted for management purposes. It can be virtual or
"l alvo, eregiin ¢ and uploading videos, posiers ol social media,
Ha_wwmﬁ,_.ﬁ canal water pollution is the last thing that we E._“
et o 0 7
_._,.__.__a..ﬁ.ﬁ_.nn climb the stairs, and conserve and prol

fcﬂ.ﬂn" ____‘q__.._:_h.h

r Quality, Management SIrafegies

L
z._,::n_:n._,_cz
Water | T lays an
i rig ey .« of life. It play:
POrtay an essential natural _.nmn_.:.rrqm_.mc% ecosystems

"le in ecological processes in



p. 1.-..@.‘.3-: :
' -.__n ulﬁ._._.-_:. l— E]._n._ 4 T_q..H__..___ Ml ...-_.-._._.._u.-._._.._. i
Water COTSIE vang thing o the carth The presen,., . " b

e every | ryposriion of the earth's oy borpa,
mvetner J“_____” “.—__.__. aructure and nature of g, bl
— ..____.-.lq. drinking WAICT 18 CSSENlial fio _._.-.... .
= q.“_”.al... o the workd Reing a global solvem N My .-.__..-..r. \
_1;”31_._3_,. Thns -
\orrdimg 8 the World Health (ganizatios | .
e BT CHUSOC by water 1 1% of deaths take pig . L
o ermaned aned poorer water quality. Rapid urban developm.
o affe croundwater quality due 10 EXCessIve use of s

wacr dwposal execution. Therefore, there s always , .
— - ahowt the safety and management of surface waer 4,
matwater gualih

revrwater avatlabihity 1s one of the major probiems Gy
suric. and almost one-third of the world's drinking s=e
come from surface sources such as nivers, Dams, lais =
~a These water sources serve as the best immersion o x
=2 of Gemestic and industnal wastes. (Imernatona e
Proet bugineening Research ISSN (09734562 Volume
= 2 pe 1070-1074)

.}l.rr... 18 u..- “—__._l

ally referred 1o as polluted when s S

|r....|...ﬂ1.n”__.|..._.-... ...-.‘:_.l.:.._:E-H.F EE ﬂ.:.w_.....n ..._..r!.-.u. HF‘. ."1.1.__

) gy e .u._-t.I.TL b.-_n-
lﬁ-l.u_._hb'.._Hu.m .’_nﬂﬂh.:.-. E.—.Eunm.hru.f”.ﬂ 4 T T

] ._r“.".._._- _-_I £ .....'1# ™
: n.. : s constiluent biolic wodniunibie o
b I EFE T [ .
iy artl PR T T sul hi da .-._.-.-rE_.rI....u._ _.:u._b... i a2 ” >
TH=al g alsi I o
. ,?{4 . AUSE major changes i wals! S5
lr‘._.r—r._.-_ .FEF.—..
barpey, o P
o oy Eﬂ”ﬂ:rﬁ? and pesticides on thel! ..t.ﬁ_..._ w s
T . ) : 1
TOUEN the S0l by Fﬂ_nnﬂ__hn-ri—wﬂw——t_ﬁnu cal o

fam, 1y end up in SunEE. It large i
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farm wasle drain into a fiver the eoncentration af
w 1} I 1 - —-d
A and v._::hﬂ_....__.r m the water increases consuderahly
L} . : *
] waste 1._._=__.:_.,. from industrial processes are ..:"__.H.___:_._M._.
ettt 1e?

_ e discharged into nvers
W _._r._._.._

_...._:.,1‘.:,. of such pollutants include cyanide, sine, lewd,

. cadmiam and mercury. These substances may enter the
_._, cuch high concentrations that fish and other animals are
_ _E..__..._.”__.,,.___.,_w.. sometimes the pollutants enter a food cham
s ecumnulate until they Eﬂ_n__g toxic levels, eventually killing
e, fish and mammals, Factories use waler from rivers to power
_chinery of 10 cool down machinery. Dirty water contaimng

remicals is put back in the river, Water used for cooling Trace

Iy __.J.

aces of
ilizers and pesticides is wasted in the nearest water bodies at

+¢ onset of the monsoons or whenever there are heavy showers
\ieenaRaghibetal, 2016).

Monitoring the water is an essential step to understanding
e rends and patterns of pollutants and their effect on lhving
aguatic systems, The quality of natural water bodies impacts those
wing or living within those waterbodies (Singhet al, 2010).

. MATERIALS AND METHODS

Along with water quality analysis, i survey was also carnied

_,n,_a,. Eﬂsm the people residing in the nearby areas understand

.ﬂ_i?.E_a: levels of the canal. The motive of the ..,E_”_.,. 15 W

. ,._;_.__._E___. _.__?”____ to analyse and manage the polluted L anal of Nevvar

i g ._“_.H._.“_ through Venganoor town by comparing other tWo
~which include the dam of Neyyar and Vellayvan lake.

 The .
The .._.:__r mitial step of the work is to conduct i general survey
Ve Y Yuestionnaire will be circulated W 20 houscholds of

L _._.___I._ w, L - ) T
.._:"L_?_:H._Eﬁ o get information regarding how people pereeive
_.::

[Aheir awareness, etc.
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The survey questions include:

|

b :

—
oy

!
9,

Full Name

Place of restdence

What is vour age’

Phone number

E-Mail 1D

Sex

Oceupation

Do vou use canal water?

Forwhat purposes do vou use canal water?

e Ll

10. Do vou think the Neyvar canal in Venganaor js ..

11

B
e

id;

|4. What do you think is the major contributor @ ==

15

16

17

|5

19.1s there any industry, in your place of reside?

. Do you think not only humans but ather orew o~

also suffering from canal pollution?

What do vou do with the garbage from your houss
What do you think is the major contnbuting poles
whichis causing, canal pollution in vour area’

pollution in yourarea?

Tl g DR

- How do you rate the issue of canal pollutionin ;-

& Py

-Have you ever faced a water shortage dus
waler?

I yousaw picces of trash by the canal or 1< -
would you do?

- Who do you believe is responsible for
canal’?

lype?
threw B

( _ :
20. Do you know whether the industries s

: i ) e £
and other wasqe into the canal directly ind
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ailarly is garbage thrown into the canal?
IF AL LR
How

a1 aware of canal waler pollution and  its
- & %L ’
) ..__-._..

Lk
sECUECTICES
Lk

e some ol the consequences that yvou think people
- twhatd .

-3 Wh puting towater polluton should face?

._._._q.._._n_

- ted canal atfect vou”?
Ao _—_n.n.w._..._ _.___.._=: i Y
L]

«¢ What 3 .
., nformed about canal pollution”

re come of how you and yvour household can he

SLIRILY : |
Hew oftenare you affected by canal pollution”?
i =

.—.—

= Ty VU ever did any activities related to canal vater
?d_._zin..:...,

~¢ Arevouwilling to help to avoid canal pollution”?

~o What are the things that you wanted to contribute to
avoid or minimize canal pollution?

30. Suggestions for improvement of water quality in a canal

The second phase includes an investigation of the three i1
anil of Neyyar, dam of Neyyar and Vellayani Lake) and the
“llected water samples. Experimental procedures will be done in

= 1
1l% HR1

“ hstitutional laboratory. Parameters like Calcium hardness.
gl ilkalinity, pH, fluoride, chloride. residual chlonde.
sphate, iron, nitrite, ammonium, and microbial- E. coli will be
EJ_H__ _H__nﬁm _mﬂEﬁEE but certain steps _.:.ﬂ. the est imation o {
.._.__m.m,_..m__f:_.“."_mﬁh_rﬁ ﬂﬁ_._ﬂ, _u_..u. shall be performed at the w,:r..
it frgge 4 :.H ____rf_n.q nm..E__E parameter values which will be
. %_.__.:_.._h and :.E-.__.w.ﬂ “n__ﬂ,_..,.”ﬂc_.__
_r;m_::m_&- Site which has the highest pollution content

.___..

!
ik,

5
h

. m:_._._.*.___...r will be _..J..____,._._LT...L with

[}

.._..I..T...ﬂ i . . .
Proey. Quality analysis was carmed out tollowing
o,

s ag follows,
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Reimagening B
"_. G.m;ﬁ_ftﬁ_ .._H.._..ﬁ.n_.. _._“u_.._._r r r__,"-r_.__ |
miethee ¢ :__::_._:‘.a.;_.?
-H -.——._.._—._.u_m.-.—._....-.-_ __-—-_.__.—r.m._u“_.q LLE 3 {71 >
Oxygen Demand Clikess :*_.m;_:_
- | L ___
1 Microbial testing Papes |
X Wrin
1 Calcium hardness Titratien ..._:__:H n
: == h___r_rﬂ__n_._..—__. Titration with .___:__u__..d ITA
== —= g :.l... oW
i - PH - Ph paper
— == electrode metpy
R Chlonde Titration with sijyer - e
- —— = —r LLL Rl
g Residual chlorine Digital colorimes.
) pool test ki
10 Phosphate Spectrophotometric ahs *
1 Iron The high iron content mes:
12 Nitrite Colornmetry
13 Ammonium Colorimetry
Table 1: Various parameters used for the analysis
and the method used.

For management purposes, the canal can be cleane ™
seeking aid from the Government, people who are mvole -
Thozhilurappu', volunteers of different NGOs', and the cons™
inietested people living in the particular area Awareness F¥™
Willbe conducted on real and virtual platforms.

L RESULTS AND DISCUSSION |
st
Results from (he general survey, which 18 ake? e

Phase ; Joot
ﬁm_._mm are shown below, along with tables and mE__.E_EH& -
_WEEH_H _._n-ﬂ___.ﬂ m.m—.ﬂﬁ.n_. not to ._“_.EH_..-HH waste m_.._ .—..—_._n nm_—._.m._.
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.J¢ of in the canal even by carefree. Panchayat
{ake action against the person who dumps
al. People who are there in Thozhilurappu agreed
4] as SoON A8 possible, because of the pandemic.
. ts show a major pavement to see how people's
o qurve? ards pollution. waste dumping and control. Survey
e mq.ﬂ?_,._._ pelow represented either by a har diagram or ﬂ_.n
el ylso represented,

......:.__.ﬁ_.._u_.____.r......m_ - &
pafl- =

resLl

pi e
1

yocording 10 (he results from the survey, —.Edm_nmqnxﬁ_::.,_.&
.a“% males. The major proportion of the people whi
are

{0 the survey is starting from the 20-30 age group.

gased on SUTVEY results, people do use canal water for many
ogeoms, 1L depends upon people. 17.86% use canal water for
urposes, 19.64% never used canal water, 55.36%

_._._..E_.m ﬂ o
and 7.14% use canal water if it's necessary.

metimes

The major proportion of the People use canal water mainly
o amal ﬁcﬂa_mmm-um.m_.ﬁ“ for washing clothes 25.86%, for
aing and washing plates 10.34%, and only 5.17% used for
it drinking purposes, Some people chose another option as

L0, itcan be for building/construction purposes, ot industnal
“xilories purposes.

E__.M.Eﬂ_.p believe that the Neyyar canal in Venganoor 13

.Eaﬂn no one has the opinion that, it is not polluted, already

i, Eﬁ_p and some people have the opinion that sometimes
" find it as polluted.

F
ﬁhﬂah.____“ survey, it is clear that not only humans but animals
| g o g ﬁ?ﬂﬁnuhm_ pollution, 94.34% opted forit. 1.89%
R n_w,”.__cu. and 3.77% opted for sometimes. From this is
,Eﬁimﬂna ﬂo_....___n.m opinions, Views, attitudes and
pollution differ,
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aste e the canal b iy,
Ik
”_..n .n#__.: t._._._..._n _T-_n. ._._....._._.. !
L f

.. ol 1%

it the _.:,__._._._: to thiro ih Iy
"

___.:._Lu.. P AL
TR

(e matn contributo? wihich causes cany)

17 10% chose plastics as the my i

Win

g 15.32%, house garbage - 2 o7 .
v < L

ather products - 1LAR%,

' ._.=r._._._._.‘ﬂ
10, and Ie
3] 487 have ihe belief that canal water pollution

"+ impacts. Some people opted o iac
ther hand, 5 56% opted for no _u_____:__.q: A
water E:Eﬁ.a is not at all serous _

.:m._ A asl

,__.__:
6

sarthEe

{5 causimng ml
q¢; on the ©
5. that canal
faced water shortages, and 67.92% sometimes 5
due to polluted water. Only 5.66% chose that b

hortage dueto polluted water.

people's attitude towards the waste when they see LI
is: 72.22% pick and put it in the trash o &

heside the canal
. don't like 10 pick 1t and 5.56% don't care’ they &7
g the waste.

s

yiewpotnt]

76.42%

water shortages

never fqced water 5

e L
Adai

interested in pickin
15 64% have the opinion that
aintaining the canal. 24.75% have a sirons b
resident’s duty 10 maintain the canal. 14.8 e
f,93% the bt =
.__.....

and 12.87% opted for the option panchayat. 6.7 *
ller's duty and 3,94 opted 17

it's the pollution contro
mental volunteers itean including NGOs.
. pustres 8

From the survey report, it s clear th
Venganoor town, 44.90% opted for sl
there. 2.04% chose large-scale industries 7
opted for both small and large-scale industn®s = 0
__...__u_nmmn:_ﬁunﬁnﬂu ._.E_:minu which ar¢ visiP

eliel that 2
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_._4...__:::_.. of the peaple haven't noticed cither the

itw .6 here ._.__:.q_m.u.q.: in the VMenganonr topan
. are
e .
.,_._.._. o aﬂ.nﬁ__._ that they haven't noticed o6 ek The
- I & .
114 oW INE waste into the canal ormer 17 245 . e
are : e ] e
.._....:__J_.. g handle seen that the industries are durmnping waste
! al and 14 4% have the hehief that no industries ars
[ 1 Ll y : - 1 =
oM ,f.un_n it the canal
._-,._u

_._n_._m_T___ the survey, 53.57% of people made 1t clear thas
L e thrown dumped mto the canal daily, 30 6%, have

Erom tH1S, it is giving an appropriate vision that wasies arz
- dumped- and people are aware of that, but not willing 10 20
rilid
qrviing:

on basis of whether the people are aware of canal water
Jiuion: 86.79% are awarc of canal water pollution but 12 27%,
0w 2 little about canal pollution, which means they don't know
axmuch, maybe they also don't know what the consequences
+hich they have to face afterwards and 1.89% know nothing about

- water pollution and they are not aware of it.

The consequences that people opted for the people who
anfribute to canal pollution are as follows:47.62% of people
ﬁ.__m for pay fine option, 44.44% opted for commumity semvice
“__ﬂ._ Eﬂ have the opinion that they must go to jail as a pan ot

Pamishment. These consequences are really necessary, 1t

u-ﬂ.__.n
) FEE_mE_F 50 that people won't even dump wastein the
Fenas carefree,

| .l__ 1 . a

Eﬁsﬁ Proportion of people think that flooding, discases,

| Eﬂ%s.ﬁ. foul smell, etc. will be faced as the effects of
" and also there will be a problem with the

135
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b i " B ke ol o 3 ] u:._.‘.u_._ﬂﬂd_.l.- 4
consumplion olwaler due Lo ity pollutj
m,

From the survey il is clegr e

awareness and information rearding Menp, )
T R - . Ly W,
opled that they reguined mlormatiog F______._..d_ P, Ty,
_.._4: L i

__._._n_._

conducling AWArCNEss Programs ::::E_
5

opted for posters by lookmg at the POBlers W) _.ﬁ_.ﬁ_”_
make nit to dump waste. 2.02% apted for _:_ﬂ_“.:ﬁ_n .,_..._..”
[ Ml e 1h
Due to the pollution people are facing a “ Pay
they arc suffering from canal water _...:n_ﬂ._h___ W prg,.
suffering daily, 14.04% suffer weekly ang s_::. i,
7.02% people are suffering annually, | _th,_a___u.. i
suffering a lot due to the polluted canal. YL, D,
Most of the people didn't do any activities re
water pollution that is, 50.94%, even though it i mﬁ_ﬂ_ LT
: B Sy

T

people's willingness are so down, but they want it 1o be
that they are looking for others to do it, 20.65% did some sy

51.92% have shown their willingness to help to mmmg-,
canal pollution, 46.15% have you opinion that they wil i
about it and 1.92% don't like to assist to diminish the pollo

People would like to contribute to mitigating cansl e
pollution mainly showing through their actions &%
(36.71%). 29.11% have shown their willingness and .ﬁ.hm.
spread/conduct awareness programs on actual/ red 1iﬂwﬂﬂ~.
17.72% through virtual platforms. 10.13% E#.H_ﬁ.a“__?.h.
decision that they will file a case against the _u._...,,,.,ﬁ._;_d_”;_._
canal and 6.33% of people chose that, they will 1Y
higher authorities, to take specific actions. 4l

gnof 7
Behalf of the survey gave an exact VISl e
@ _.-__&_.._.._._._:

;,"
about the canal and its pollution. Th | En,.?ﬁ_ur;
responded in a good way. They do fee



u_-__l_n___._.__.___- ghe purposs of ETRTEE =EE=EEm
anly @ few people showed interest/ wanted o makea
put ities 1o make good progress 1o diminish the
_, jjon. & major propuortion of the people have the
gttt P . qwaAreness Programs through real/virtual
_..==._ﬂ_;n£ ote., because there are people
or care abou! pollution and are dumpng
je don't react anything regarding the canal
e T enif the! W :::mm which are not supposed to do, or
ot o afterwardsin future.
. do use canal water for various purposecs, but those
anal water are more willing to dump the waste, 50
s 1€ hecoming 9 pewildered and the canal pollution 15
e ¢ g MOTE intimidating especially 10 the people who use the
e |e who live near to the canal.

 erand e PEOF
crom the SUTVeY results, it is clear that the canal pollution
b stopped and the Government should take certain steps 10
rigite the canal _E__:m.uu. The initial step for diminishing canal
hould be the people's attitude towards the

Y =1 “_.U._”_ﬂ_.._ﬁﬁ- ]
fon. People should unravel/unleash the mindset of others

poll : _ :
EE%FﬁE&EE&Eﬂmum that it's their responsibility too.

"TSF %ﬁiﬁhﬁﬂﬁh% MORONIC TOLET THE WATER
GETDIRTY AND THEN CLEAN IT UP AS OPPOSED TOJU ST

KEEPING IT CLEAN".

Management strategies should be nitiated on the part of
H_”ﬁ _.H_aam_, the people showed their willingness to do
oo i M 1o u._”mzm_ water ﬁn:ﬂ:.nn. Managing canal water
R _EE.H_” “_:_:m_ step to ﬁ,..é.n__.,:zm our e _"Eq.:ﬂng_ from
Pillutiny, :H_.n“. el be a stepping stone 1o Jiminishing all other
LT ooll Are just a few ways that people can help to stop
iy are o ution, the solutions are affordable and reachable,

ssential for our future wellbeing.
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The second phase includes the ang)
¥iig
of Wty

i

parameters.
5]. No: Name of Water Quality _ g
Paramelers _"._...._E._._:m i iy
———— - s [ i
— I Dissolved oxygen r __ﬁ”n:a_p.___,_..__q_q..
2 Biological oxygen demand mgy ™
|m_h ] Microbial testing 32 Frig|
4 Calcium hardness Presenc,
5 Alkalinity Smy|
6 o E”_ . Mu Mgl
7 Fluoride — 278
g chlorid LOmg.
8 ,n oride _ TmlL
. Residual chlorine 0-0.5mgL
g phaweae 0.005-0.05 mg
|_ _| - Iron :_.__m_ﬂ -
iz Nitrite 0.0503mgl
3 .HﬁEcHEu 0.00mgl
Table 2: Experimental results obtained from canal water
SINo.  Nameof Water Quality Results Obtained o
Parameters the Experiment (00
T DisobedOmgm o0
2 Biologial OnygenDemand 20
E Microbial Testing - ._,_wﬁ
4 Calcium Hardness 2
—— mgl
5 Alkalinity PRt
I__wllll I .- S e 657
s —— |_.._E||||I|| ——r --ﬁ..._”_.ﬁ_._m._.
: Fluoride —jome!
: Chloride ___ s
9 Residual Chlorine Illu----\--.n-..
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0.005-0.05 mg/L

_ Tron n.5mel

.. ) o
:.E-:.,..EE__L

syinte
._.:::.:._._.::._ (100 mg/L

results nbtained from dam water

R esults Obtained from
the Experiment (Lake)

_,.___:....1_55

3: -...#—.__......._:._...__:_:._

_J..,__". : .
Name of Walter uality
_ . paramelcTs

1]
.. S.m...,__.___.__.nﬁ__ oxygen % mg/l.
:....“_,ﬁ_,ni oxygen nniuzn 0.8 mg/
_______m.uE_u.‘..u_ testing m_._m_..;.,._, present
——Calcumbardness omgl
;“ _— Alkalinity 25 mg gL
e . Sl
— Fluonde 101 EWHP -
= Chloride omgl
.-m-%n:_ainn - E mmml -
1 Phosphate 0.005-0.05mg'L.
-|"_ [ron i 0 —.ﬂm__.all -
EF Nitrite 0.05-03mgL
i Ammonium 0.00 mgl

results obtained from Vellayani Lake

9.6mg/L, dam-6 Smg/L
the canal has the

Tsble 4: Experimental

=~ ﬂ_n result obtained from the canal is
..E_E. ¥mg/L. From the results, it 1s clear that
_ﬁ_“__.“_ma DO level and the least is in dam water. The result
LUy from canal-3.2my/L., dam-0.3mg/L, and lake-0.8
m#ﬁaﬁ”ﬁn water sources typically have a BOD below
Hom g es E.n__“.___ ._.__E__._En water sources vary between 2-8mg/L.
LI sults, it is clear that the canal is moderately polluted.E.
marker of choice several other markers are used in



beyand Consarvation

e pure* o B4
peamagh ™ » oniloring. The result obtained fro,,
5 E._E.____._ﬁ.,._, . oli Canal has the maximum ay. all .
(e E.,..nn_,,.._.__,_,_.,_,. jcast is the lake which is 25mg/|_f _“_"______J__.,. s
e #.L:“,._.: the dam 18 anmg/L. From the valyeg Y e
FJ__.__n..___.__“. hetween the m.______..r_.mm#. ._...F__I._. h

. L]
<jfes TANEL
: T
m._-_..L.._“_ nr _

S - m J_J._._W._.
S| values of total alkalinity , o ¥

the ol Lower

.d_r.d___h__;_”_..rn.”..__.m_m._" n m_._—._..___..ﬁ_- and other aquatic | u.::,.. .
,.,a_::rrw from 3 campling sites ranges from 6-8, s _., _,._J__. e
”HH.‘__“: of the wateT was almost EM.EE.E EnE__:_._# 5”_*_.,_‘__,__
amples which was iolerant of the life system zsh._‘

apcentration from the 3 sites is taken as LOmMEL, why, |
15 _.H_.H._mm_n_.ﬁu.ﬁh_ to be less than Huumz._m.__..:”___q_ ...r

9% _h.jﬁﬂ.ﬂ. ..__h-_._..—_” | 3
Jnalysis. 118 found that the canal has the highest valueand e ,,

as the least value, ranging from 20-70mg/L, in which the aver,.
¢ chloride level <should not exceed 250mg/L. Therefore, 3

rangd ol
+alues obtained from the study reveal normal

Iv. CONCLUSION

Contamination of Waler SOUrces causes Major impacts o -
environment. harmful to all living creatures. By analyzing I
water quality parameters, the quality of canal water is less 3
compared 1o dams and lakes. The freshwater resouroe Vel
comparatively has good quality. Maybe because of the prefer=
canal became polluted and less cared for, On the othet hand, +°
s areservoir and people do give preference wher compae
HH_ In gl three cases, they are not 100 bad
i 4q“c ,__E__.,.__E.;.ﬁ:_:.. because of natural most

Pogenic activities,

| .
EHEH.,”HMF __"_EQF characterization of the
lake wag off canal of Venganoor, dam of Neyy®t &
G ] : aaliy
SIS 15 safe t can be concluded that the EE.E q _ u_.________m.
or moderately good safe to use for differs”
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g ining th pUIES

waler gamples Were fond 1o be within the permissible

! - canal water pollution include the spreadimg of
___,,_._ﬂ..”.p_n:mzn of MOSQUItOes fonl smell, unable o uptake
__.a..n.m.__ ..._._:.,..:..:_.:.5. From these, we can understand the
’ for s which are even lethal 1o humans, and animals,
o .T::......: destroy the environment, S0, it iy clear thal
g e AT 1:___::..3: and conserving water are necessary
_..__.q.ﬂ_:_._m_ c_.:._w ams should be conducted. Tt can he even

e Jﬂﬁ::m_d virtual platforms. Distributing  pamphlets
;,_JH_E_E ideos, posters on social media, etc.

qng and uploading Vi
._ﬂ . >
is the last thing that we can

| _"_,nh___ﬁ_.:m canal waler pollution
o our epvironment to protect it, and from this small

pripute ! :

.,_u <o 2l climb the stairs, and conserve and protect natural

e
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REIMAGINING THE PURPOSE OF

ENERGY EDUCATION
BEYOND

CONSERVATION

Dr. Divya C. Senan Annie Feba Varghese

This book constitules the refereed proceedings of the First Intemational
Conference on Suslainable Energy Education. |CSEE 2021, held in
Department of Education, University of Kerala, on 10-12 January, 2022 in
the online mode. The conference discussed “WHAT" of energy education -
should be. It then asks the contributors 1o bning forth their best ideas regard-
ing “"HOW" to implement the education process, and finally “WHY" we
should be educating about energy. We hope that the interesting scholarly
work and case studies that the contributors have brought us, will
on-going dialog about how 1o frame energy educatio
picture of energy cycles and their fundamental impartance to powering our

i.h' m - ncreasingly - hungry industrialized, urbanized and digi-
“nd 'I'“hm'* The book Serves as a reference resource on sustain-
able energy education for

fesearchers and practitioners in academia and in-

trigger an
nin the much bigger

e

9 */H9491 40 71
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