Mapana - Journal of Sciences
2024, Vol. 23, No. 1, 189-197
ISSN 0975-3303 | https:/ /doi.org/10.12723 / mjs.68.10

Physico-Chemical Assessment of Drinking
Water of Coastal Area of Vizhinjam During
Pre and Post Monsoon Seasons

S. Fasna Das*, Jisha George*, S. Aswathy*, G. Rathika Nath!,
K. Rajesh*

Abstract

The construction of a Sea port at Vizhinjam in Trivandrum
has evoked talks regarding possible environmental
repercussions in the region. The present study is an
attempt at analyzing the physico-chemical assessment
of drinking water quality of different stations near the
construction site of Vizhinjam port. It was evaluated
during pre and post monsoon seasons. Temperature,
pH, TDS, EC, DO, total alkalinity,T-H, Ca-H, Mg-H and
Cl, levels were analyzed. The study shows variation of
temperature between 25 °C and 27 °C. pH varied between
6.7 and 7.4. The present study has its significance for
public hygiene in public interest. Most parameters which
were studied were found to be within approved BIS levels
showing drinkability.

Keywords: water quality parameters, temperature, total alkalinity,
total hardness, public hygiene

Introduction

Water is one of the most essential commodity that makes our life
sustainable and its quality is usually described by its physical and
chemical characteristics. Consumption of water has an inevitable role
in the existence of life. Water is also considered to be one of the most
important aesthetic landscape elements[1] which provides health and
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well-being to humans [2].Thus it is a fact that basis for any corporate
development is the existence of water.

Wide usage of chemical fertilizers and pesticides in agriculture and
rapid industrialization leads to pollution and depletion of aquatic biota
and deterioration of water quality. Consumption of contaminated
water generate human population with water borne diseases. That
is why regular checkup of water quality at regular interval of time is
considered as an inevitable criteria for the development of a healthy
society [3-7]. The standard of living will increase if individuals have
access to clean drinking water, proper sanitation, and personal,
household, and communal cleanliness. From the micro level of
households to the macro perspective of national economies, better
management of water resources can save many lives by reducing the
transmission of vector-borne diseases, making water bodies safe for
recreational and other users. This can also have a significant positive
impact on the economy, both directly and indirectly. The present
study aim to check water quality parameters that helps to identify the
physic chemical characteristic deviation of water samples collected
from different locations near by the under construction Vizhinjam
seaport.

During post monsoon seasons there is a chance of increase in the
salinity of waterbodies due to dredging that may cause health
problems like hypertension, kidney diseases and bone weakening.
So, it is necessary to check the water quality parameters especially
the salinity of waterbodies near the dredging area.

Material and Methods

Sample collection and Analysis: Collected hundred water samples
for each pre- monsoon (March 2016) and post-monsoon (October2016)
seasons from Vizhinjam port area viz, Nedumom , Balaramapuram,
Nellimoodu , Pulluvila , Poovar , Vellayani and Punnammoodu. For
the analysis, 20 samples were collected from each sitesand 5 water
samples were collected from 5 ponds. Samples were collected by
grab sampling method. The water sample collection and analysis
has been done as per the standard methods prescribed in Bureau of
Indian Standards (BIS) [9] and APHA [10]. Some of the parameters
like pH, temp, and TDS of the samples were done onsite with the help
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of digital p" meter, thermometer and TDS meter. For further analysis,
samples were collected in polyethylene bottles having capacity of
1L and stored in the laboratory at 4 °C. Conductivity was measured
using conductivity meter. Dissolved Oxyen (DO) was determined by
the Winkler’s method. Total hardness and calcium were determined
by complexometric titration with standard EDTA. Magnesium was
determined by the calculation method. Chloride was estimated using
argentometric titration by standard AgNO, solution.

Result and Discussion

Hundred water samples for each season were analysed for all the
parameters. Ten samples from each site Vizhinjam (VZM), Pulluvila
(PUL), Balaramapuram (BLP), Nellimood (NEL) and Nedumam
(NED) were chosen for the average values. Every measurements,
with the exception of pH (units) and electrical conductivity (EC), is
represented in mg/L. The electrical conductivity (EC) is expressed in
uS/cm at 25 °C.

Table(1)
Analysis of water quality parameters during pre-monsoon season.

. Total .
SL S?‘gfﬁgg PH T(engp Tds| EC | DO alg;ﬁlity Co.*| HCO; Ir{l:g Ca> [Mg>| Cr iﬂ;
1. Vzm1 |71 289 [ 1| 262 |5.24| 2284 0 26.84 75 | 2.46 | 7.86 |205.03 | 135
2. Vzm2 |72 278 [ 1| 109 |6.27| 2596 0 25.96 73 | 3.34 | 9.87203.07| 64
3. | Vame [74] 297 | 3] 170 [549] 2156 | 0 | 2456 | 68 [ 4.46 |8.56[203.26] 93
4. | vams [73] 285 [ 1] 55 [524] 3067 | 0 [ 3467 [ 64 [1.89 [4.28[19428] 34
5 | vam1o [74] 278 [ 4] 320 [582] 1884 | o [ 2284 | 70 | 3.56 |9.84[192.02] 167
6. | vam11 [75] 297 | 1 [ 375 [549] 1567 | 0 | 1967 | 73 | 4.26 |8.47[190.01] 190
7. | vam1s [73] 286 | 5[ 425 [647] 1684 | 0 | 2084 | 64 | 2.18 [7.47]200.26] 267
8. Vzm14 | 76| 274 | 2 | 145 [6.27| 17.36 0 21.36 65 | 3.47 | 8.36 |202.05 78
9. Vzm15 | 75| 294 | 4 | 240 [549| 30.67 0 34.67 68 | 4.48 | 9.56 |201.06( 123
10. | Vzm16 | 74| 286 | O 30 |5.82| 20.36 0 24.36 70 | 1.69 | 4.65]203.26| 23
1. Pul1l [71] 208 [0 | 290 [524] 2024 [ 0 [ 2424 | 73 | 2.8 [7.87]200.26] 147
12.] Pul2 [73] 286 | 3| 40 [549] 1964 [ 0 | 2364 | 70 | 331 [8.96]202.06] 28
13.| Pule [75] 274 [ 1] 200 [549] 1884 | 0 | 2284 | 63 | 4.68 [9.78]196.34] 105
14. Pul 8 73| 285 | .2 | 380 (524 14.44 0 18.44 65 | 2.21 | 7.68 |192.05( 193
15. Pul10 | 74| 297 | .2 | 240 [549| 17.96 0 21.96 70 | 3.26 | 8.64|190.04| 123
t6.| Pulll [7.6] 278 [ 4| 60 [584] 1667 | 0 | 2067 | 73 | 1.69 [4.37]203.08] 38
17.] Pul13 [75] 285 [12] 240 [524] 1884 | 0 | 2284 | 70 | 428 [8.26]201.03] 128
18.| Pull4 [75] 207 [ 3] 74 [55] 2026 | 0 | 2426 | 73 | 1.89 [4.65[20334] 47
19. Pul 15 73| 298 [ 1| 240 |5.24| 20.36 0 24.36 74 | 248 | 7.34198.67| 187
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. Total .
SL S;Igf’r}g‘g PH T(‘jg‘)p Tds| EC | DO algﬁility Co.> | HCO; ﬁ:g Ca> |Mg>| CI f‘;‘i‘y
267 | 65 | 356 878][19447] 155
2967 | 60 | 1.69 | 4.38]196.34] 34
3196 | 65 | 154 |4.46[194.28] 33
2836 | 65 | 1.69 | 4.38]205.03] 28
2343 | 70 | 145 |454]20418] 9
3484 | 60 [ 148 [469]203.12] 16
2444 | 62 | 1.75 [4.25]201.05] 125
2087 | 68 | 1.96 [1.37]200.26] 121
2496 | 65 | 125 |4.75[198.67] 24
2587 | 70 [ 1.69 [4.38]192.06] 32
2396 | 60 | 154 |4.65]204.16] 43
2624 | 78 | 1.69 [ 4.38]205.06] 59
23.84 | 70 | 154 | 4.46]203.16] 29
2484 | 58 | 1.69 | 4.38]201.06] 140
3163 | 60 | 145 |4.54]192.08] 59
2596 | 66 | 148 [4.37]190.06] 80
244 | 69 | 1.75 [ 1.37]20412] 125
2484 | 60 | 1.96 | 4.65][203.34] 164
3164 | 61 | 1.25 | 4.65|201.08] 47
2796 | 63 | 1.69 | 4.46]198.67] 63

20. Pull6 |72 287
21. NEL1 (75| 284
22. NEL2 |78 288
23. NEL6 |[7.6| 289
24. NEL8 |78]| 289
25.| NEL10 | 74| 285
26. | NEL11 | 75| 28.6
27.| NEL13 |7.1]| 28.6
28. | NEL14 | 74| 285
29. | NEL15 |7.6| 28.6
30. | NEL16 |75| 27.8
31. BLP 1 7.7 287
32. BLP 2 74| 282
33. BLP 6 74| 289
34. BLP8 |58 289
35.| BLP10 |75| 285
36.| BLP11 |78 295
37.| BLP13 |7.6]| 278
38.| BLP14 |75]| 295
39.| BLP15 |72 295

290 |549| 18.67
65 |549| 25.67
77 |15.82| 27.96
56 | 5.5 24.36
18 |549| 19.43
32 |5.24| 3084
250 |549| 22.44
242 |16.27| 16.87
48 |6.27| 20.96
65 |5.86( 21.87
87 |549| 27.96
118 [5.24| 21.24
59 |549| 19.84
280 |5.24| 20.84
118 |5.49| 27.63
160 |5.24| 21.96
250 | 5.5 18.44
325 [6.27| 20.84
380 [5.24| 27.64
125 | 5.5 23.96

NS IS KN Rl RSN N R O R3VN o) [ENT R; | ROCH K3VH F R RSB F N RSB KSR F

(=] o) o) fo) o] fo) o) fo ) [al fol Io) o) [« o} [a ) fo ) I=] [=} F=) fo) [=) [=) k=] k=) k=) k=) f) Nl el Jal ol o)

40. BLP16 |7.6| 289 156 |5.49 21.84 25.84 66 | 1.54 | 42519447 78
41.| NED1 |74 277 |118 3 |55 16.96 2296 | 65 | 2.36 | 8.76|198.67| 59
42. | NED2 |79] 282 |59 | .2 [549| 20.26 26.84 | 63 | 3.48 | 7.48196.43( 29
43.| NED6 |71| 284 |225| 4 |[5.24| 25.67 31.46 | 65 | 4.67 | 9.67202.04| 112
44. NED 8 75| 273 (116 .2 |5.49 17.84 23.56 75 | 5.68 |10.46(204.16| 58
45.| NED10 (76| 278 | 90 1 5.5 24.28 30.28 60 [ 6.67 | 9.78 [203.26| 45
46. | NED11 |78 26.8 | 64 3 1584 19.25 25.67 63 | 2.46 | 8.26 [201.05| 32
47.| NED13 |74 302 |122]| 1 |5.24| 23.67 2945 | 68 | 3.28 | 7.76 |194.04| 61
48.| NED14 | 72| 29.8 | 84| 4 |647| 2146 27.84 | 70 | 4.68 | 9.34192.08( 42
49.| NED15 |71| 275 |76 | .2 |549| 23.67 29.34 | 73 | 5.74 |10.47|205.07| 38
50. | NED16 |73 | 26.8 | 56 1 1524 22.84 28.47 75 | 6.36 | 8.48 [204.18| 28
51. | Poovar |74 284 [29| 1.5 |549 32.86 38.64 75 |126.37110.56(227.05| 198
pond
52. | Vizhinjam | 7.3 | 29.7 | 98 4 [5.24 26.29 0 32.68 73 | 428 | 8.74|230.16( 49
pond
53. | Balarama | 7.3 | 30.2 | 94| .7 | 55 28.24 0 32.84 | 74 |[32.64(10.36(225.26| 47
puram
pond
54. | Vellayani [ 7.3 | 30.6 | 96 | .5 |549| 26.64 0 3296 | 74 | 4.74 | 7.67 (226.28] 48
lake
55. | Punnam | 73| 292 | 94| 5 |524| 2824 0 3476 | 74 [10.64 | 8.68 [228.26| 47
moodu
lake
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Table(2)
Analysis of water quality prameters during post-monsoon season

. Total .
I\SIL Si)“;ﬂi‘s‘g PH T(igp Tds| EC | DO alg;ﬁlity CO.>|HCO; 1:1%551 Ca |Mg>| Cr iﬂ‘y
1. [vzm1 72| 287 | 2 |270[524] 2464 | 0 [30.56 | 78 [2.21] 648 [205.03]135
2. [Vzm2 73| 278 | 3 [128]627] 3086 [ 0 [3587[ 75 [246[7.46[203.07] 64
3. |Vzm 6 75| 285 | 4 |186|549| 2754 0 |3156 | 72 |326( 846 |203.26| 93
4. [Vzms 73| 274 | 2 | 7 [524] 3267 | 0 [3667] 70 [2.34] 467 [19428] 34
5. [Vzm 10 75| 275 | 5 |385]582] 2264 | 0 [2684] 75 |4.26]9.86 [192.02] 167
6. |Vzm 11 76| 298 | 3 |380]|549| 20.36 0 |2537 | 78 |235(726|190.01|190
7. [vzm13 74| 287 | 4 |435]647] 2156 | 0 [2667] 68 |2.34]8.45]200.26] 267
8. |Vzm 14 74 286 | 3 [156]627] 2048 | 0 | 2448 70 [3.21]9.27[202.05] 78
9. |Vzm 15 73| 278 | 4 | 245|549 3256 0 3656 72 212 6.78|201.06|123
10. [Vzm 16 76| 284 | 1|45 [582] 2475 [ 0 | 3056 [ 73 246 475 [203.26] 23
11. [Pul 1 73| 275 | 3 [295[524] 2543 | 0 [2947] 75 [4.26]10.25[200.26 147
12. |Pul 2 74| 278 | 2 | 55 |549| 23.67 0 |2856 | 72 |3.34(934]202.06| 28
13. [Pul 6 75| 286 | 3 |210[549] 2256 | 0 [28.75] 68 |2.56] 7.68 [196.34] 105
14. [Pul 8 73] 278 | 1 |385]524| 1864 | 0 |2267| 70 [336]8.64[192.05[193
15. |Pul 10 75| 285 | 2 1245(549| 20.67 0 |2567 | 73 |228(4.37|190.04|123
16. |Pul 11 741 295 | 3 | 75 (584 1856 0 | 2347 | 75 |234|6.74|203.08| 38
17. [Pul 13 76] 275 [ 12] 256 524| 2248 | 0 |2865| 70 [225]8.56[201.03] 128
18. |Pul 14 75| 286 | 4| 8 |55 25.26 0 2947 | 78 |256(9.46 |203.34| 47
19. |Pul 15 741 294 | 2 |275(524| 2634 0 3068 | 75 |3.31(10.34|198.67|187
20. [Pul 16 73] 274 | 3 [310]549| 2367 | 0 | 2267 68 [347]4.25[194.47]155
21. INEL 1 76| 278 | 6| 75 549 29.67 0 |3568| 65 |221|4.38|196.34| 37
22. INEL 2 77| 274 | 7 | 84 [582]| 32.64 0 |3743 | 70 |3.24|6.68|194.28| 42
23. [NEL6 75] 285 | 5 | 66 | 55| 3078 | 0 |3287] 68 [236]536[205.18] 33
24. INEL 8 76| 298 | .7 | 36 [549| 2347 0 |2746 | 75 |4.28(734]|204.17| 18
25. INEL 10 75| 276 | 3 | 45 [524| 35.67 0 [4084| 65 |5.56]8.56(203.12| 23
26. [NEL 11 76| 28,6 | 4 |275]|549| 28.64 0 |28.64 | 68 |6.28(9.26|202.17|137
27. INEL 13 73| 284 | 5280|627 20.78 0 |2556 | 72 |7.36(10.34|200.05| 140
28. [NEL 14 76 298 | 6 | 60 [627] 2456 [ 0 [2874] 70 [4.25] 727 [198.67] 30
29. [INEL 15 75| 275 | .7 | 80 |586| 27.34 0 13062 | 75 |3.69(6.59 |192.02| 40
30. [NEL 16 74| 286 | 5 |110]|549| 3278 0 | 2748 | 65 |248|5.76|202.06| 55
31 [BLP 1 75| 278 | 6 |128]524] 2567 | 0 [3065] 75 [3.56] 637 [204.16] 64
32. [BLP 2 73| 282 | 6 | 72 |549| 2534 0 |2756| 73 |436(7.86|205.03| 36
33. [BLP 6 75| 287 | 3 |310]|524| 24.68 0 |2874| 68 |5.64(8.96|190.04|155
34. [BLP 8 74 278 | 4 |148[549] 3142 [ 0 [3528] 65 |6.48]9.64[196.47] 74
35. [BLP 10 76 298 | 6 |185]524] 2674 | 0 |30.64 | 72 [2.67] 558 [203.16] 93
36. [BLP 11 77| 287 | 5 |275| 55 24.56 0 |2664| 73 |3.47|6.96|201.04|137
37. [BLP 13 75] 286 | 4 [350]627| 2576 | 0 |2872[ 65 [4.76]7.86 [20236]175
38. [BLP 14 7.7] 295 | 1 [395[524| 3264 | 0 | 3526 68 |5.28]8.67[204.26[197
39. [BLP 15 74 293 | 4 |136| 55 27.78 0 |3264| 70 |6.67|9.38|190.06| 68
40. [BLP 16 7.7] 287 | 4 [190]549] 2568 | 0 |30.64 [ 72 [224]586[192.04] 95
41. [NED 1 75] 287 [138] 4 | 55| 2084 | 0 [2867] 70 [226] 626 [205.04] 69
42. [NED 2 78| 278 | 80| 3 [549| 2436 0 |3126| 68 |331|8.76|204.18| 40
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. Total .
N Si)‘gﬂg‘g PH T(?é‘)P Tds| EC | DO algﬁfity coz|Hco; I—IIE;: Ca= | Mg | cr f‘;‘i‘y
43 [NED 6 75| 298 |250| 5 |524] 3084 | 0 |37.84| 70 |4.46]10.46/20316125
44, [NED 8 75| 286 |155| 3 |549] 2346 | 0 |3146| 73 |528] 987 |202.08] 77
45 [NED 10 78| 298 [120| 3 | 55| 2826 | 0 |3576| 65 |6.21]10.84]19402] 60
46, [NED 11 76| 284 | 74 | 5 |584] 2467 | 0 |3146| 68 |256] 956 |192.06] 37
47 [NED 13 75| 297 |160| 3 |524] 2987 | 0 | 3587 | 72 |347]8.64]20318] 80
48. [NED 14 74| 286 | 84 | 7 |647] 2856 | 0 |3464| 75 |448]10.76/20205] 42
49. [NED 15 75| 294 [110| 5 |549] 2634 | 0 |3478| 75 |567] 946 |196.08] 55
50. [NED 16 76| 288 | 70 | 3 |524] 2846 | 0 |33.67| 74 |632]10.78[190.06] 35
51. [Poovar pond | 75 | 276 |296| 1.7 |549| 4234 | 0 | 4456 | 80 |26.28[12.74]235.08]198
s [Vehinam | 76| 257 [ 98 |7 [S2| 3446 | 0 |B6E[ 75 |725[ 1048282k
. Balarama 75 [ 298 |94 | 7 [ 55| 3867 [ 0 3876 75 [5246[ 1546|2626 | &7
puram pond
=2 [Vellayanilake| 7.6 | 284 | 96 | 5 |549| 3684 | 0 |3896| 75 |7.68|10.28]23404| 48
=5, |Punna- 75| 296 |94 | 5 |524| 3826 | 0 |4056| 75 |1134] 876 | 23626 47
mmoodu lake
pH

M.Sreenivasa Rao etal has reviewed about the importance of pH in
potability of water[11]. In pre-monsoon and post-monsoon season
the measured pH values of water samples varied between 7.4 to7.6.

Temperature

Temperature plays a very important role in maintaining O,/CQO,/
Carbonate/bicarbonate equilibrium and taste. The temperature
of drinking water has an influence on its taste. The temperature of
samples varied from 25 °C to 28°C

Electrical Conductivity

Palmajumder etal has reviewed about the importance of Electrical
conductivity in drinkable water [12]. The range of EC values measured
was between 491 and 667 pS/cm.

Total Alkalinity
Total alkalinity values for all samples varied from 18 to 32 mg/L.

Total Dissolved Solids (TDS)
The range of TDS values was 295 mg/L to 400 mg/L. Bad taste is a
result of high total dissolved solids concentrations.
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Dissolved Oxygen (DO)

The amount of pollution in water bodies is indicated the dissolved
oxygen. The DO value of the water samples used in this investigation
ranged from 4.46 to 7.36 mg/L. Inorganic material precipitation and
dissolution in water are also aided by dissolved oxygen, or DO. To
evaluate the quality of raw water and monitor stream contamination,
one must be aware of DO levels.

Total Hardness (TH)

Water hardness is influenced by the concentration of Ca and Mg salts.
[12]. One of the main characteristics of drinking water is thought to
be total hardness. The concentrations of calcium and magnesium
ions are used to characterize hardness. It ranged from 70 mg/L to 75
mg/L in this investigation..

Calcium (Ca*)

Due to the increased need for soap and other cleaning supplies, water
with a high calcium concentration should not be used for domestic
tasks like washing, bathing, or drying clothes. Water naturally
contains calcium. Because calcium is present in water as Ca ions, it
is a factor in determining the hardness of the water. The amount of
calcium ranged between 4 mg/L and 20 mg/L..

Magnesium (Mg?*)

Magnesium may be found in many different minerals; it is also
frequently washed into water from rocks. Due to its numerous
uses, magnesium may find its way into water in a variety of ways.
Magnesium salts have a laxative effect at high concentrations,
especially when they are present as MgSO, [12]. The water samples
under investigation had magnesium concentrations ranging between
6 mg/L and 14 mg/L.

Chloride (C1 )

The discharge of home sewage is the primary cause of chlorides
in the waterways. [13]. The dissolving of salt deposits, chemical
industry effluent discharges, oil well operations, sewage discharges,
irrigation drainages, etc. are some of the reasons why chloride is
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found in natural waterways. Both surface water and ground water
may become locally contaminated as a result of each of these sources.
Chloride content was determined to be between 200 and 227 mg/L in
the current investigation.

Conclusion

Assuring the quality of water is vital for both environmental well-
being and public safety, influencing aspects ranging from human
consumption to the sustainability of ecosystems. Water quality
parameters are essential indicators used to assess the condition of
water bodies and ensure their suitability for various purposes. These
parameters serve as crucial tools in monitoring and managing water
resources effectively. Detecting water quality necessitates evaluating
diverse parametersto verify thatwateradheres todesignated standards
for its intended purpose. By regularly assessing the parameters like
pH, temperature, EC, TDS, DO, total alkalinity, amount of carbonates
and bicarbonates, total hardness, salinity, hardness of calcium and
magnesium ions, chlorides etc. we can make decisions to protect
water quality and can preserve ecosystems for future generations.
The current study is important for maintaining public health and
cleanliness. The majority of the parameters were discovered to be well
within the BIS-recommended bounds. Therefore, it was determined
that the water samples examined for this investigation were fit for
human consumption. The current study’s findings demonstrated that
drinking water gathered from several Vizhinjam sea port locations
was deemed to be safe for human consumption. Boiling water, using
aqua guards, properly chlorinating, using an effective system for
collecting and disposing of waste, treating sewage waste, recycling
waste into useful products like fertilizers, and educating the public
through the media about the causes and effects of water pollution are
all advised..
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