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Abstract

In continuation of our previous work, we have taken the comprehensive study of Arpa river water at Bilaspur
township. In this context, we have evaluated the statistical data of various parameters; water quality and heavy metallic
elements in postmansoon(2021) ,premansoon (2022) and mansoon (2022).The finding results of the same parameters
viz, Turbidity TA, TH, Fluoride and heavy metal were reported beyond the standard Limit ; Stipulates by the BIS
(2012) and WHO (2011) standard .The correlation matrix was also calculated between various variable parameters
.The high correlation was established between Temp. vs TS (r = +0.8232), pH vs Hg (r = +0.9073), TDS vs Hg (r =
+0.8415), TA vs Hg (r = - 0.802).The WQI was too much high which ranges ,between 143.02 (BCs) to 9826.92 (BC,)
in premonsoon and in monsoon the ranges cavered 101.21(BCy) to 175.4(BC>) and in postmansoon the ranges were
252.23 (BC,) to 13693.00 (BC1o) were calculated, which indicated the water quality of the selected area are very high
degree polluted.

Introduction:

Environment is related to the surrounding of global environment, which consists of atmosphere (21% O and 78%
N>), lithosphere and hydrosphere; these three parts are sustaining resources of the earth planet®. Water is a vital source
and reflexed by their physico-chemical and microbiological characters 2. The chemical constituents of water is vital
criteria, that decide the quality of water >4 Water is a basic cum fundamental materials of the living organism;
Animals, plants, humans and microorganisms; bacteria and virus etc. and also basic needs of the holistic developments
of whole globe ; Industrial and agricultural sector, house holding application 557. 79% areas of the earth planet is
occupied by the aquatic system such as seas, oceans, lakes, water streams, rivers, creeks, reservoirs, open wells and
glaciers. The percentage of free water is less than one percentage. These aquatic systems now became contaminated

by the additive such as industrial effluents, agricultural runoffs, domestic sewage etc. &°.
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We have taken systematic and scientific study of Arpa river water and their tributary; Gokhanea nallahs and Kharun
river, as per physico-chemical toxic elements point of view. The river origin; Khondari Khongsara, G-P-M district
and flow 147 km with catchment areas with 202 sq. km and joined shivnath river. Arpa river is life line of Bilaspur
township, which make north and south of Bilaspur. At the bank of the river and their subsidiary rivers. Numbers of
industrial major and minor units have located. Agricultural runoffs, Industrial effluents, domestic sewage continue to
discharge in this river systems as resulting the water of these rivers become high degree contaminated. In continue of
our previous publication cum project 14 we have consider for the scientific exploration of Arpa river water system.

In the paper, we have focused the periodical assessment of Arpa river water system.
Objectives:
The main objectives of this project are as follows:

1) To survey of the sampling spots and collection of the surface water in preclean water bottles.
2) To analysis of physico-chemical qualities with selected heavy metals by the ICP-MS technique.
3) To evaluation of the experimental value by the statistical parameters.

Materials and Methods:

The water samples were collected from the ten sampling spots ; assigned from BC; to BCyo in DD washed and 5%
HNO; sterilized polythene bottle in the period of post-monsoon (2021), pre-monsoon and monsoon (2022). The
physical parameters were analysed instantly on the spot by the electronic analyser, remaining parameters were
calculated by the standard method > in CCOS laboratory. Selected heavy metals, Fe, Cd, Hg, As, Cr by the ICP-
MS technique in Birla research institute Mersa Ranchi (J.H.) The statistical parameters of experimental values are

given in Table -1 and Table II.
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Table la = Postmonsoon 2021 statistical parameters

Sr.No | Parameters Ranges Min. Max. Mean Std.Dev. | %CV | Std.Error
1. Temperature 18.4-23.8 18.4 23.8 26.7 0.00 0.00 0.00
2. pH 6.5-7.0 6.5 7.0 6.69 0.12 0.02 0.04.
3. EC 0.35-2.81 0.35 2.81 0.86 0.18 0.21 0.06
4, TS 247-372 247 372 686.30 44.86 0.07 14.18
5. TDS 160-570 160 570 436.50 71.19 0.16 22.51
6. TSS 263-130 263 130 249.80 85.01 0.34 26.88
7. Turbidity >0.3125->5 | >0.3125 >5 4.00 4.00 4.00 4.00
8. Total Hardness | 112.40-256.50 112 3315 204.51 76.70 0.38 24.25
9. Total alkalinity | 243.25->250 | 243.25 | >250 >250 NA NA NA
10. Cholride 259-350 259 350 424.20 100.92 0.24 31.91
11. Nitrate 12.16-65.00 12.16 65.00 52.43 26.43 0.50 8.36
12. Sulphate 02.09-223.01 02.09 | 223.01 85.30 57.37 0.67 18.14
13. Fluoride BDL-0.417 BDL 0.417 0.50 0.092 0.230 1.046
14, Sulphide 0.024-0.074 0.024 0.074 3.9 NA NA NA
15. DO 147.8-181.1 | 147.8 181.1 183.13 6.82 0.04 2.16
16. M.V. -973.6-1203.4 | -973.6 | 1203.4 | -1017.46 24.51 -0.02 7.75
17. Salinity 0.271-2.14 0.271 2.14 0.65 0.14 0.21 0.04
18. Na 17.8-71.5 17.8 715 68.57 29.22 0.43 9.24
19. K 3.3-21.5 3.3 21.5 17.20 17.20 17.20 17.20
20. As BDL-0.202 BDL 0.202 0.16 0.22 1.35 0.07
21. Cr 0.001-0.248 0.001 0.248 0.06 0.05 0.80 0.02
22. Hg BDL-0.202 BDL 0.202 0.2 0.2 1.14 0.01
23. Cd 0.005-0.017 0.005 0.017 0.01 0.01 0.85 0.0
24, Free Chlorine | >0.125->0.125 | >0.125 | >0.125 0.01 0.01 0.85 0.00
25. Fe 0.005-0.230 0.005 0.230 0.05 0.5 0.59 0.02
26. BOD 2-00 2 00 7.31 1.71 0.23 0.54
217. COD 3-15 3 15 12.93 1.43 0.11 0.45

Table Ib = pre-monsoon 2022 statistical parameters

Sr.No Parameters Ranges Min. Max. Mean | Std.Dev. | %CV | Std.Error
1. Temperature 26.7-26.7 26.7 26.7 26.7 0.00 0.00 0.00
2. pH 6.45-7.0 6.45 7.00 6.69 0.12 0.02 0.04.
3. EC 0.368-1.242 0.368 1.242 1.223 0.18 0.21 0.06
4. TS 599-784 599 784 686.30 44.86 0.07 14.18
5. TDS 220-560 220 560 436.50 71.19 0.16 2251
6. TSS 98-449 98 449 249.80 85.01 0.34 26.88
7. Turbidity 0.3125-5000 0.3125 5.00 4.00 4.00 4.00 4.00
8. Total Hardness | 118.41-331.5 | 118.41 | 3315 | 204.51 76.70 0.38 24.25
9. Total alkalinity 250->250 >250.0 >250 >250 NA NA NA
10. Cholride 299-978 299 978 424.20 100.92 0.24 31.91
11. Nitrate 10.76-129.03 10.76 | 129.03 | 52.43 26.43 0.50 8.36
12. Sulphate 1.59-325.45 1.59 325.45 | 85.30 57.37 0.67 18.14
13. Fluoride 0.092-1.553 0.092 1553 | 0.5024 0.092 0.230 1.046
14. Phosphate 0.5-7.3 0.5 7.3 1.38 NA NA NA
15. DO 173.8-199.6 173.8 199.6 | 183.125 6.82 0.04 2.16
16. M.V. -919.5--1066.8 | -919.5 | -1066.8 | -1017.4 24.51 -0.02 7.75
17. Salinity 0.273-0.923 0.273 0.923 | 0.6462 0.14 0.21 0.04
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18. Na 14.8-114 14.8 114 68.57 29.22 0.43 9.24
19. K 3.5-19.4 35 19.4 11.58 17.20 17.20 17.20
20. As 0.001-0.605 0.001 0.605 0.1794 0.22 1.35 0.07
21. Cr 0.001-0.303 0.001 0.303 | 0.06316 0.05 0.80 0.02
22. Hg 0.001-0.243 0.001 0.243 | 0.05454 0.2 1.14 0.01
23. Cd 0.004-0.1 0.004 0.1 0.0167 0.01 0.85 0.0
24, Cr 0.001-0.06 0.001 0.06 0.02268 0.01 0.85 0.00
25. Fe 0.005-0.306 0.005 0.306 0.0895 0.5 0.59 0.02
26. BOD 3.5-11 35 11 7.31 1.71 0.23 0.54
27. COD 9.41-15 9.41 15 12.48 1.43 0.11 0.45
Table Ic = monsoon 2022 statistical parameters
Sr. Parameters Ranges Min. Max. Mean Std.De | %CV | Std.Er
No V. ror
1. Temperature 24.2-25.7 24.2 25.7 26.7 0.00 0.00 0.00
2. pH 5.8-7.0 5.8 7.0 6.69 0.12 0.02 0.04.
3. EC 125-199.8 125 199.8 0.86 0.18 0.21 0.06
4, TS 225-408 225 408 686.30 44.86 0.07 14.18
5. TDS 81.2-310 81.2 310 436.50 71.19 0.16 22.51
6. TSS 94-299.8 94 299.8 249.80 85.01 0.34 26.88
7. Turbidity 0.323->5 0.323 ->5 4.00 4.00 4.00 4.00
8. Total Hardness | 110.016-254.89 | 110.016 254.89 204.51 76.70 0.38 24.25
9. Total alkalinity 136->250 136 250 >250 NA NA NA
10. Cholride >62.5-340 >62.5 340 424.20 100.92 | 0.24 31.91
11. Nitrate BDL-100.647 BDL | 100.647 52.43 26.43 | 0.50 8.36
12. Sulphate BDL-163.19 BDL 163.19 85.30 57.37 0.67 18.14
13. Fluoride 0.102-5.178 0.102 5.178 0.50 0.092 | 0.230 | 1.046
14. Phosphate 0.10-1.21 0.10 1.21 3.9 NA NA NA
15. DO 135.4-242.6 135.4 242.6 183.13 6.82 0.04 2.16
16. Sulphide >0.1->0.30 >0.1 >0.30 --
17. M.V. -772.5--992.6 7725 992.6 1017.46 2451 -0.02 7.75
18. Salinity 93.6-155.3 93.6 155.3 0.65 0.14 0.21 0.04
19. Na 11.0-28.8 11.0 28.8 68.57 29.22 0.43 9.24
20. K 2.4-5.6 2.4 5.6 17.20 17.20 | 17.20 | 17.20
21. As BDL-0.404 BDL 0.404 0.16 0.22 1.35 0.07
22. Cr BDL-0.1200 BDL 0.1200 0.06 0.05 0.80 0.02
23. Hg BDL-BDL BDL BDL 0.2 0.2 1.14 0.01
24, Cd BDL-0.013 BDL 0.013 0.01 0.01 0.85 0.0
25. Fe 0.007-0.318 0.007 0.318 0.05 0.5 0.59 0.02
26. BOD 2-9 2 9 7.31 1.71 0.23 0.54
27. COD 3-8 3 8 12.93 1.43 0.11 0.45
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Results & Discussion

The analytical assessment has been done of the collected Water samples (surface water system; Arpa river, gokhnae
nallah and Kharun river). Ten sampling spots were choosed and analysed for different: Physical Chemical and selected

metallic elements. The results have been procured from postmonsoon 2021, premonsoon-2022 and monsoon-2022.
The obtained results are discussed in the following subheading.

Temperature: Temperature is a important physical parameters, which standard value in 7°C to 11°C as per norms of
water testing agencies; Bis (2012)*° and WHO (2011) 2. In study field and period; Post monsoon 2021 min. value
noted down 18.4°C (BC,) and max. value was recorded 23.8°C. In premonsoon 2022 min. value was 26.7° at all.
Located position while in monsoon 2022 the min. value was observed at 24.2 (BC;). The time is high in premonsoon

season 2022 due to high atmospheric temperature.

pH: The nature of water; Acidic, basic and neutral in reflexed by the pH. In study period and location the pH is
measured by the pH metry. The obtained results for postmonsoon 2021, premonsoon-2022 and monsoon 2022; min.
6.5 (BC41) max. 7.00 (BCio), min. 6.45 (BC4) and 7.00 (BCs). Min. 5.8 (BC3) max. (BCio). The spot (BCs) has lowest
pH which is from away farm the standard value as per BIS (2012) *°* and WHO (2011) ?° : 6.5 to 8.50 The nature of
water of BCs has slightly acidic in nature which remains water samples of the selected spots are neutral in nature.

EC: Electrical conductivity measure is the dissolve ions and measured by the conductivity meter. At the period of
investigation, the experimental values recorded for EC in the post monsoon 2021. Premonsoon-2022 and monsoon -
2022 as min. and max. 0.368 (BC1), 1.242 (BCs), 125(BC.), 199.8 (BCs) and 0.35 (BCs) 2.81 (BC.) orderly. The high
value was note down in premonsoon season due to high evaporation of wates as resulting increase the concertation of

dissolve ions.

TS: This physical parameter measures the dissolve and suspended particulate matter in aquatic system. The results
obtained with experimental value in different session postmonsoon -2021 247 mgL* (BCs) and 327 mgL™* (BCq) in
Premonsoon 599 mgL* (BCo) and 784 mgL™* (BCs). In monsoon 2022 225 mgL™ (BC1) and ios mgL™ (BCs). The
obtained results are above the desirable limit while below the maximum value as per BIS (2012) *° and WHO (2011)

20 drinking water agency.

TDS: Total dissolved solid is reflex only dissolved ions in water. It is directly corelated to EC. The measurement
results were categories as postmonsoon 2021 as min. 160 mgL* (BC;) and max. 570 mgL? (BCo), premonsoon -
2022 as low ions. 220 mgL™ (BC1) and 560 mgL* (BCs) while monsoon 2022 the min canc. was seen 81.2 mgL™

(BC4) and 310 mgL* (BCs). All these value are above the desirable and below the max. threshold value.

Turbidity: Turbidity is measure the suspended particles in wate samples. At the period of search. We have measured
the value of turbidity in postmonsoon 2021 as 0.3125 NTU (BCs) and max. >5 NTU (BC:) in premonsoon 2022 as
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min. 0.3125 (BCs) as 5.00 NTU (BC:) while in monsoon-2022. 0.323(BC,) and >5 (BC>) as for entire these value are
above the excessive permissible limit as per BIS (2012) 1°* and WHO (2011) %° respectively.

Total Hardness:- Total hardness is defined as the concentration of multivalent metallic cations in solution. Hardness
of water is only due to Ca*2and Mg*2ion. In observation period; postmonsoon-2021, premonsoon-2022 and monsoon-
2022. The finding result are 112.40 mgL™* (BC,) and 371.50 mgL* (BCs); 118.41 mgL™? (BC;) and 331.5 mgL™
(BCio), 110.016 mgL* (BC;) and 254.89 mgL™* (BC-). The highest value indicated water is associated with hard

water.

Total alkalinity:- The total alkalinity of water sample is due to dissolve of hydroxide, carbonate and bicarbonate ion
in water sources. Total alkalinity was measured by the volumetric technique, with the results in postmonsoon 2021
on 243.25 (BCy) as minimum and as max. >250 mgL* (BC:) while in premonsoon-2022, all sampling spots having
same conc. of total alkalinity; >250 mgL* where as in monsoon-2022 as min. 110.016 (BCs) and max. 254.89 mgL™*
(BCy). There experimental values are under permissible unit as per BIS (2012) %and WHO (2011) ° standard drinking

water.

DO :- Dissolve oxygen is essential parameter for aquatic life. It is determined in the winker Azide method as min.
147.8mgL™? (BCs) and max. 181.1 mgL* (BCs) in Postmonsoon- 2021, as min 147.8 mgL* (BCg) and 181.1 mgL*
(BCs), (147.8mgL™?, (BCs) and 181.8mgL* (BC,), premonsoon 2022 min. 173.8 mgL™? (BCs) and max. 199.6 mgL*
(BCi0) and monsoon 2022 min 135.4 mgL* (BCyo) and 242.6 mgL* (BC>). The finding results are much more high
than the standard value; 5mgL™ BIS (2012)*° and WHO (2011)%.

BOD :- The demanding parameter is require to oxygen by the microorganism for biological degradation of organic
matter. In assessment of different season the finding results were reported as min. 2 mgL™* (BCz) and max. 11 mgL*
(BCs) min.9.4 mgL-! (BCs) and 15mgL( BCs); min 2mgL?* (BCs) and 9 mgL™ (BC,) for postmonsoon 2021,
premosoon 2022 and monsoon-2022 respectively. The max. observation result are above the excessive permissible
limit as per BIS (2012) and WHO *°(2011) Zorderly.

COD:- The amount of oxygen is require for the oxidation of the oxidisable organic matters reflex by the COD. The
experimental value has processed in different session, post monsoon 2021 as min. 3 mgL™* (BC3) and max 15 mgL™*
(BC10) while premonsoon 2022 the min 9.4 mgl™ ( BCs) and mix. 15mgL™* (BC4) where as monsoon the min. value
was reported as 3.00 mgL? (BCs) and max 8.00 mgL?* (BCi) The most of the observation has recorded under
permissible limit as per BIS (2012) ** and WHO (2011) %°.

Chloride:- The amount of chloride in high concentration is objectional test; salty fast; up to 200 mgL* is not harmful
for living organism. The finding result were seen as min. 259 mgL-1 (BC;) and max. 350 mgL* (BC,) for post
monsoon-2021 and min. 299 mgL™* (BCs) and 978 mgL™* (BCs) and 340 mgL* (BC3) for monsoon. The high value

of 978 mgL* above dissolve of the chloride compound form domestic source.
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Fluoride:- Fluoride compound in highly soluble in aquatic system from natural weathering of the rock and
discharging of the effluent in water sources. The permissible limit of fluoride ion in water drinking is 1.00 mgL™ to
1.50 mgL™. The observation value of fluoride ion concentration as min. BDL while max. 0.417 mgL (BCs) in post
monsoon 2021 and for min. 0.092 mgL™? (BC4) and max. 2.715 mgL™ (BCio) in pre monsoon 2022 min. value as
0.102 mgL?! (BCs) and max. 5.178 mgL™ (BCg) was note down for monsoon. The two max. conc. Was above the
permissible value 1.5 mgl* as per BIS (2012) ** and WHO (2011) .

Sulphate :- The source of sulphate ion is surface water in domestic sewage and Industrial effluent .The detection
value was recorded in three different season postmonsoon-2021 as min.0.024 mgL*(BC3) and max.223.01 mgL"
}(BC7) and for premonsoon-2022 as min. 1.59 mgL*(BC;) and max 325.45 mgL*(BCs) and for monsoon-2022 as
min. BDL and max. 163.19 mgL*(BCs) was recorded entire observation was under the permissible limit as per BIS
(2012) *°* and WHO (2011) % nature of drinking water standard.

Phosphate :- Phosphate present in water bodies in the form of organic and inorganic phosphate. In the study period
the detection conc. was made for postmonsoon 2021 as min and max. BDL while premonsoon-2022 as min. 0.5 mgL-
1 (BCs) and max. 7.3 mgl* (BC3) where as monsoon -2022 as min 0.10 mgL* (BC7) and 1.121 mgL*(BCs) was note
down. The max. value 7.3 mgL was above the permissible limit as per BIS (2012) ** and WHO (2011) % standard.

Nitrate :- The source of nitrate conc. for surface water in domestic and industrial effluents the high conc. causes of
blue-body disease in results. The observation value was seen as min. 12.16 mgL(BCs) and max 65.00 mgL*(BC;)
for postmonsoon-2021 and as min. 10.76 mgL(BC:) and max. 129 mgL(BCs) for premonsoon-2022. For monsoon
the min. conc. was detected as BDL and max. was 100.647 mgL1(BCs). The max. values above the permissible limit;
45 mgl? as per BIS (2012) ** and WHO (2011) % standard.

Sodium :- Sodium is alkaline light metallic elements, Its maximum compounds are dissolved in water. Surface wate
is contaminated by the domestic sewage while ground water associated with high conc. of Na by the weathers of rock
salt. In our investigation period, the conc. of sodium was detected as min. 17.8 mgL}(BCs) and max. conc. 71.5 mgL-
1(BCs) in postmonsoon-2021, while in premonsoon-2022, the min. conc. 14.8 mgL*(BCs) and max. 114 mgL"(BCe)
but in monsoon-2022, the low conc. was finding 11.0 mgL™*(BC-) and was seen as 28.8 mgL ™ (BCs). The value of

dissolved ions are observed under permissible limit.

Potassium :- Potassium is alkaline in nature, their compounds are dissolved in water. At are study period the
potassium was observed as min. 3.39 mgL*(BCs) and max. cac 21.5 mgL*(BC;) in postmonsoon-2021, and low and
high cac. of potassium was detected 3.50 mgL(BCs) and 19.4 mgL}(BCy) in premanson-2022. The min and max.
cac. was detected 2.40 mgl(BC,) and 5.60 mgl*(BCio) in monsoon-2022. The high value was exceeded the

permissible limit.

Heavy metal :- HM is a group of metal, which density in high than water, or 5 gram/L™. At the study of surface

water, we have selected five heavy metals; As, Cr Mg, Cd and Fe for determine the qualitative and quantitative point
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of view in Arpa river water system. The low conc. of the As, Cr, Hg, Cd, and Fe in postmonsoon -2021 were find out
BDL, 0.001 mgL*(BC,) BDL, 0.005 (BCs) and 0.005 mgL-}(BC;) while the high conc. of there selected HM’S were
seen 0.202 mgL*(BC4), 0.248 mgL™(BCs) 0.202 mgL*(BCs), 0.017 mgL}(BC;) and 0.230 mgL*(BC4). In
premonsoon-2022 the above selected HM’S were detected as min. cac. 0.001 mgL™*(BCs), 0.001 mgL*(BCs) 0.001
mgl*(BCqg) 0.004 mgL* (BCs), 0.005 mgL(BCs). Where as the high cac. was note down 0.605 mgl-}(BC3), 0.303
mgL*(BCs) 0.243 mgL* (BCs) 0.1 mgL™ (BC) 0.306 mgL™* (BCs). In monsoon-2022 entire there HM’s were
detected as low value BDL, BDL, BDL, BDL and 0.007 mgL*(BCao) and high value 0.404,(BC,), 0.1200 mgL*(BC.),
BDL, 0.013 mgl*}(BC1) and 0.318 mgl*(BC10) were detected as high cac. All there observed value are below the

threshold value prescribed by the BIS (2012) *° and WHO (2011) %.

Table Ila = Postmonsoon correlation matrix

Correlation post monsoon 2021
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Table I1b — Premonsoon correlation matrix

Correlation pre monsoon 2022
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Temp ‘ [l ‘ [ ‘ iH ‘ 03 ‘ TS5 | Turbidity ol TDF_‘ ‘ Cholride ‘ Nitrate | Suiphate | Fuoride . ‘ 0o ‘ MY. ‘ Salinity | Na K ‘ He ‘ (V] ‘ A ‘ o ‘ Fe ‘ oD ‘ BOD
Hardness | alkalinity chlorine
Temperature 10000
o 05030 10000
EC 08808 -0A5T 10000
TS 0.8681 06157 4742 L0000
I3 0404 0545 5T 047 1000
155 040 DA oAl 06nEETS0068 10000
Turbidity 0§60 0626 OS886 062 0U/R 0070 100N
Toal Hardness 0391 QM52 03 OME 0 Q8T O0m 1000
Total alkalirity 0587  030L A9 0560 OMp4 0298 026 (08W0 10000
Cholride 0.0878 03166 01283 00035 03 QB 006K 08 07301 10000
Nirate Q58 DN 04 1Y M 0T MN| WM. 099 085 1000
Sulphate 02975 02134 0298 04T QM3 Q31 M09 Daml 0329 0uE 027 LO0DD
Fluoide 0308 056 DMOL 026 0N NS 0 Q00 OO0l OMB 0MS OS50 LD
Free chorine Q%0 D0 038 OB -0NM 0l 0165 04686 OO09 07 0mU 0B QMT 100N
00 00334 0304 o000 Q076 0 QB O30 DR 004l oM DME2 050 0R07 D070 10000
MV, 0034 00T 03004 01 Q1E1  0BI oM a7l 4180 068 04919 00071 -O0SBR Q4IRL 0023 10000
Saliity 08665 a0l 09%3  OTIM4 0SE 0404  0SE Q207 L4795 003 0418 02565 D4SO1  03M1 0037 0260 10000
s o 077 OEI7R 06885 0S8 QA2 0B 00l 074 0l%e DM 030 QLR Q1B DOMY 017 OE0GD  LOOMD
K 0.3805 0262 3841 01 0302 0743 DEORY 02845 02408 03 027 07970 DS Q0B DB 0205 O3B 065 L0000
00248 06325 0MF 06 QM3 QA6 ol 007 0373 0MR 03 0270 QMR D30 0366 00075 Q7R 03 QLK Lo00g
id 0880 03 o&4] OBISD 036 oMo -4SHL D300 DERY 0240 054 NI D30 0432 DOGE 04D OO 04TEE A 00a 10000
As 433 0B 037 0m QUR s 08 00 01858 04361 00635 03604  QOOL 0121 D318 0414 033 01 Q2 0432 Q0455 L0000
0 3L [I TR PN R [T 7 S . A UL R U1 Q0B 056 02128 Q36 00307 OMG76 0364 DAESE 02430 -00M1 QoEL 0md 03U 0035, 10000
Fe 03853 00334 04580 Q06 0213 Q275 03 03 0268 04619 4GS 007X QU7 D3R D967 OSSSE Q0B 035 083 Q2 QMR QA 0518 LD0O
(0D QME D45 05TEL 003 03T 0390 QB 099 00000 Q7% 0103 0146 D300 017 D034 0381 0SS 03 Q1 00EDl  OLEW 0383 0347 04346 LOODD
it Q1306 00003 02037 02788 0053 Q0I6 Q41 OS54 04235 025% 03592 05760 D46 01909 D739 00916 02531 Q4B O35T0 04305 Q1m P e 1 I O 111 |
Table Ilc = Monsoon correlation matrix
Correlation monsoon 2022
Total Total N - Free .
Temp [} EC TS DS T8 | Turbidity .| Cholride | Nitrate | Sulphate | Fluoride . Do MV, | Salinity Na K Hg o As 0 Fe 1) BOD
Hardness | alkalinity chloring
Temperature 10000
pH 05030 10000
EC 0508 05T 1000
13 0% 0617 AT 1000
105 0403 05418 DS 047 1000
155 Q1S QA0 046 16 M 1000
Turbidity 0610 0616 0SS 06 042 0093 10000
Tota! Hardness 03 05N D30 0ME 043 04ET Q00 1000
Total alkalinity 05676 0301 04N 0560 0404 02 0XM 060 10000
Cholride 00879 03166 QLB 00035 0383 48 00GM 048 07301 10000
Nitrate 0508 430 08R 03F QMmN 067 K5 Omm 080 08 100
Sulphate 02975 0¥ 5% 04T [1E 5T 7 S . R 3 0 06 .87 10000
Fluoride 03018 0205 M0 0268 0ME2 QM0 QLM 000 0T Q043 Q% 058 1000
Fres chlorine 0362 030 0NN 0@ 0254 0186 -016% 04685 089 0788 08U Q0B 037 10000
00 0034 0301 000 006 02ED 02 03N 00 0041 003 QMR OS5 0500 0070 10000
M.V, 0091 00267 0300 0138 0161 0553 oMy 4am 04180  DFB3 019 00071 DS 0411 00233 10000
Salinity 00665 0M01 0% O7I4 QS 043 0S5  0N0 AW Q105 0A 026 04 03I 0047 0XM 10000
Nz 073 0776 6 065 0589 0433 0E5H 0ms 03478 0176 032M 0506 QLR QLS 0069 01207 06060 10000
K 0305 068 0B 03 0302 023 0EM 0N 0208 03D 027 079 OESM 001 0B 05 0338 06E4 100N
He 00249 0885 0uw 02163 QM Q46 ol 087 0352 056 0398 00 0L 0300 0366 Q0005 01783 0338 0128 10000
cd MR 088 omM| GBS0 0366 0010 OSHL 03 A3 Q20 02 0B 0360 046 0006 Q1 07 QAR 037 0 1000
As 033 08B 0 e A 0154 0BE 002 01858 041 0063 030 D001 Q121 0383 QA1 03 0E4 wum 0839 DM 10000
Cr Q301 0B7 0uB O5ES QMR BB QMB OME 006 056 02 06 0007 0166 0360 046 030 OGN 0GE 0U4 036 0045 10000
Fe 03833 0BM DA 0076 0018 025 03 03089 02848 0418 046 o AW Qs 0I%7 0S5 DU 035 05 0B MM Qaw 05443 10000
cop Q263 Q4508 05l 006G 0357 03050 DM 022 00000 0I5 04030 0446 D360 OMT QA0 0331 0585 030 Q47 000t 048 ONE -03M7 046 10000
80D 01306 00000 037 07 QOGS 0M06 Q04 05547 0485 0236 03® 0576 0460 01009 07E0 006 0253 QM6 0350 04305 0T 0463 Q79 0560 07 L

Statistical parameters: Correlation matrix.

In postmonsoon- 2021 total (r) values were calculated 351; + ve = 204 and -ve = 147, In premonsoon - 2022; the
total relations were completed 351; + ve were 189 while -ve were 162, where as in monsoon - 2022 the total finding
results were 348 in which +ve were 188 and -ve value were found by the calculation 160. Stronge positive correlations
were seen between Temp. vs TS (r = +0.8232), pH vs TDS ( r = +0.8790), pH vs Hg (r = +0.9033), TDS vs Hg (r =
+0.8415), whereas high degree negative correlation observed between TA vs Hg ( r = -0.8005) and postmonsoon
(2021), In pre-monsoon 2022 the strong correlations were remarked between Temp vs TDS (r = 0.8601) TDS vs TSS
(r=0.9609) Temp. vs Na ( +0.8519), Nitrate vs Free chlorine (r=0.8911) and negative correlation were established
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between Temp. vs EC ( r = -0.8088), Temp vs Cd (r = 0.8822), Tot Alk. Vs Nitrate ( r = 0.9329) Total Alk. Vs Free
chlorine ( r = 0.9039) and monsoon 2022 Temp. Vs TS ( r = +0.8021) and EC vs salinity ( r = 0.8169) .Negative

correlation was note down TA vs Salinity (r=-0.8531).

WOI:

Water quality index was mathematically calculated by the standard method. The finding results are ranged from
143.02 (BCyo) to 9820.44 (BC-) in premonsoon (2022) and in monsoon the ranges were cover from 101.21 (BCo,) to
175.40 (BC,) in postmonsoon (2021) the ranges were seen from 252.23(BC;) to 13693.98 (BCio) . The index water

quality in very high which indicated the water systems are high degree polluted.

Conclusion :

We have concluded after the pre-monsoon, monsoon and postmonsoon assessment of Arpa river water and its tributary
in the session 0f2021- 2022.The water quality of the river water is not applicable due to the high conc. of Chloride,
Potassium, Sodium, Iron, COD, Fluoride parameters owing to over burden cum discharging of domestic sewage in
Arpa river water. Therefor the water of these selected spots are essential before the use for development purpose.
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