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Abstract 

The pollution potential in the riverine system has increased which has not only degraded the quality of water of these 

rivers but also has affected the flora and fauna. Water, especially river water subjected to pollution due to direct discharge of 

domestic sewage, industrial waste, agricultural run-off etc. into the river. The urban runoff and continuous dumping of waste 

materials are affecting the water quality of River Sai. The river enters to the city limits (before confluence to Raipur drain) 

possessing reasonably good water quality as far as surface water quality is concern except conductivity at higher side (623 

µs/cm) and dissolved oxygen at lower side (i.e.) 4.49 mg/L. The impact of Jagdishpur drain on the water quality of River Sai 

may be seen at Behta Bridge where river is completely devoid of dissolved oxygen with high COD (138 mg/L) and BOD (42 

mg/L) values. Carlson’s trophic state index values, based on TP, SD and Chl a, indicated that River Sai is a eutrophic 

system. The main objective of this study was to assess water quality and trophic status of River Sai. The pollution status of a 

river at given time helps in necessary conservation activities to regain/improve the health of water body. 
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Introduction  

A multicultural city, Raibareli is spread along the 

River Sai and it belongs to Uttar Pradesh District in 

North India. The Raibareli is the district headquarters and a 

part of Lucknow Division. It lies between Latitude 25° 49' 

North and 26° 36' North and Longitude 100° 41' East and 

81° 34' East. As per 2011 census the Raibareli had a 

population of 3,404,004 with male and female were 

1,753,344 and 1,650,660 respectively. River Sai is a 

tributary of River Gomti, rises in the Hardoi district and for 

a considerable portion of its course separates the Lucknow 

and Unnao districts. Turns south and passing to the west of 

the town of Raibareli and it turns east, striking the southern 

border of the old cantonment in the city. It passes out 

Raibareli at village Kanhpur in Pargana Salon. The total 

course of the river in the district is about 100 km.  

There are various drains carrying industry and 

domestic wastes join the River Sai some of the drains are 

Raipur drains, Baradih drain, Parmarpur drain, Gautampur 

drain, Pure chaturi drain, Karauli drain, Gondwara drain, 

Govindpur drain, Mauwamau drain, Bhatpurwa drain, 

Bhakharwara drain, Bhadkhar drain, Jagdishpur drain, 

Aisbag drain etc. The objective of the present study was to 

assess the waste water quality of River Sai at Raibareli to 

evaluate the contents of water pollutants of River Sai. 

These are due to mixing of various polluting sources from 

Raibareli city and to know the trophic status of River Sai at 

various locations. 

http://en.wikipedia.org/wiki/Uttar_Pradesh
http://en.wikipedia.org/wiki/India
http://en.wikipedia.org/wiki/Lucknow_Division
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Materials and Methods 

The four sampling sites were selected for study and 

details are given below: River Sai at Raipur, Raibareli 

(before confluence Raipur drain), River Sai at Rajghat 

(after confluence of Raipur drain), River Sai at Munshiganj 

(before confluence Jagdishpur drain) and River SaiBehta 

Bridge (after confluence Jagdishpur drain). Samples from 

the all the locations were collected for the characterization 

of river water. The samples were properly preserved and 

taken to the laboratory for the analysis. Sample for general 

parameter were collected in plastic bottles and preserved 

with  ice, whereas the samples for COD were preserved by 

conc. H2SO4 in plastic bottle to make pH less than or equal 

to 2. The samples for dissolved oxygen were collected in 

300 ml BOD bottles and fixed with 1ml MnSO4 and 1 ml 

Alkali azide. Physico-chemical parameters such as pH, and 

turbidity, EC, TDS, TSS, DO, BOD, COD, Total hardness, 

Calcium hardness, Alkalinity, Chloride, Nitrate and 

Phosphate were analyzed as per Standard Method (APHA 

AWWA WPCF 1992). SD, Chl-a and TP trophic index was 

calculated by formula given below: 

TSI (SD) = 60 - 14.41 x ln SD 

TSI (Chl-a) = 9.81 x ln Chl-a + 30.6 

TSI (TP) = 14.42 x ln TP + 4.15 

Carlon’s Trophic State Index was calculated by following 

formula  

CTSI =﹝TSI(SD)+TSI(Chl)+TSI(TP)﹞ 

Results and Discussion 

The river meanders considerably from Rajghat and 

reaches to Munshiganj after travelling about 20-25 kms.  

The Jagdishpur drain carries industrial as well as domestic 

sewage  from the  Raibareli  city. The  industrial  effluent  

mainly comprises of effluents from a paper mill. The 

values of pH, conductivity, TDS, total hardness were found 

within the prescribed limit laid by ISI standard. 

Dissolved Oxygen (DO) 

 DO is important water quality parameter for aquatic 

life. DO levels in surface water body indicate the ability to 

support aquatic life (Chaurasia and Kannan, 1994). In the 

present study, DO range was observed 1.20-4.49 mg/l at 

difference sampling station of river Sai. The minimum 

value was found 1.20 mg/l. at Behta Bridge after 

confluence of Jagdishpur drains while before confluence of 

Raipur drain at Rajghat value was 3.87 mg/l. The 

maximum value was found 4.49 mg/l.at Raipur before 

confluence of Raipur drains while after confluence of 

Raipur drains at Rajghat value was 4.16 mg/l. The 

variation of DO is depending on joining of drains which 

carried waste water from city Raibareli and is responsible 

for DO depletion. Low DO indicating severe pollution of 

river Sai. 

Biochemical Oxygen Demand and Chemical Oxygen 

Demand 

 The BOD was found in the range of 30.00-42.50 

mg/l while COD was found in the range of 112.80-

438.30mg/l. These values are also in higher range in 

comparison to standard. The maximum value of BOD was 

found 42.50 mg/l at Behta bridge after confluence of 

Jagdishpur drain while before confluence of Jagdishpur 

drain at Munshiganj value was 31.00 mg/l. The minimum 

value was found 30.00 mg/l at Raipur before confluence of 

Raipur drain while after confluence of Raipur drain at 

Rajghat value was 34.06 mg/l.  
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Table 1. Water quality characteristics of River Sai 

Parameters Before confluence 

of  Raipur drain at 

Raipur 

After confluence 

of  Raipur drain at 

Rajghat 

Before confluence 

of Jagdishpur 

drain at 

Munshiganj 

After confluence 

of  Jagdishpur 

drain at Behta 

Bridge 

pH 8.33 7.24 8.29 7.22 

SD (m) 0.72 0.53 0.80 0.62 

Conductivity 

(µs/cm) 

548 623 544 766 

TDS (mg/L) 251.2 293.2 289.6 388.8 

TSS (mg/L) 23.2 90.89 22.08 145.08 

DO (mg/L) 4.49 4.16 3.87 1.2 

COD (mg/L) 112.8 275.9 183.4 438.3 

BOD (mg/L) 30.0 34.06 31.0 42.5 

Total hardness 

(mg/L) 

274 466.7 408.6 492 

Calcium (mg/L) 370 378 385 592.8 

Chloride (mg/L) 22.47 22.75 23.53 34.04 

Alkalinity (mg/L) 282 316 292 436 

Nitrate (mg/L) 0.31 0.33 0.38 1.77 

Total Phosphate 

(mg/L) 

01.49 02.89 02.92 03.47 

Chlorophyll-a 

(mg/L) 

45.04 50.03 56.01 64.07 

Table 2. Carlson’s trophic state index of River Sai 

Parameters TSI CTSI 

Sechchi Disk (SD) 65.81   

51.31 Total Phosphorus (TP) 18.44 

Chlorophyll-a (Chl-a) 53.79 

Table 3. CTSI index value in trophic condition 

CTSI Index Value Eutrophication Level 

CTSI<40 Oligotrophic 

40≦CTSI≦50 Mesotrophic 

CTSI>50 Eutrophic 

 The maximum value of COD was found 438.30 

mg/l at Behta bridge after confluence of Jagdishpur drain 

while before confluence of Jagdishpur drain at Munshiganj 

value was 183.40 mg/l. The minimum value was found 

112.80 mg/l at Raipur before confluence of Raipur drain 

while after confluence of Raipur drain at Rajghat value was 

275.90 mg/l. High concentration of BOD and COD is due 

to heavy sediments, organic matter and industrial 

pollutants added in river Sai. Similar Value was found by 

(Chaurasia, 1994). 

 

Alkalinity 

 The value of alkalinity was found in the range of 

282.00-436.00 mg/l at different sampling station of river 

Sai. The minimum value was found 486.00 mg/l at Behta 

bridge after confluence of Jagdishpur drain while before 

confluence of Jagdishpur drain at Munshiganj value was 

292.00 mg/l. The minimum value was found 282.00 mg/l. 

at Raipur before confluence of Raipur drain while after 

confluence of Raipur drain at Rajghat value was 816.00 

mg/l. The high value of alkalinity indicates the presence of  
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weak and strong base such as carbonates, biacarbonates 

and hydroxides in the water body (Jain et al., 1977).  

Trophic State Index value for secchi disk was found 65.81 

for total phosphorus TSI was  18.44, for chlorophyll-a TSI 

was found 53.79 and Carlson’s Trophic State Index was 

found 51.31. Carlson’s trophic state index values, based on 

TP, SD and Chl-a, indicating that River Sai is a eutrophic 

system. Similar values were reported by (Elmaci et al., 

2009; Rahmati et al., 2011). 

Conclusion 

From the above observations, it may be inferred 

that the River Sai is very adversely affected by the 

domestic and industrial effluents which enters into the river 

from both the banks during its course through the heart of 

Raibareli city and the major source of water pollution is 

Jagdishpur drain. Direct discharge of human and animal 

waste not only imparts the quality of water but also affects 

the health of the people. River Sai water is used for 

washing, bathing and sometimes for drinking purposes. 

The urban runoff and continuous dumping of waste 

materials are affecting the water quality of River Sai. There 

is considerable need for better understanding of this rivers 

so that one can be manage safe water quality effectively. 

Based on findings of the investigation, it is concluded that 

the Jagdishpur drain carries industrial as well as domestic 

sewage from the Raibareli city must be treated before 

discharge. Carlson’s trophic state index values, based on 

TP, SD and Chl-a, indicated that River Sai is a eutrophic 

system and urgently need conservation techniques to 

improve water quality. 
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