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Abstract: 

The River Musi, one of the tributaries of River Krishna is typical receiving water body for urban and rural runoff. The river  shows 

strong seasonal dependence for various constituents and the water quality deteriorates sharply as municipal and Industrial wastes 

especially from the Mega City of Hyderabad. The important characteristic associated with the pollution of the river is the 

significant reduction of self-purification capacity as the river receives mostly urban wastewater, which includes considerable 

proportion of industrial wastes and storm runoff from urban area especially in the monsoon season. Assessment of water qualit y 

constituents along the stretch of the river indicates variation in water quality and th e results are used for grading the water quality 

of river. The seasonal variations are significant as the urban storm water directly finds its way into the river at most plac es. The 

sources may include non-point sources of pollution due to agricultural activit ies, sediment remobilizat ion or entrainment, ground 

water intrusion or a combination of these sources.   
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I. INTRODUCTION: 

 

 Water quality assessment of rivers to achieve goals of any 

water quality management programme must contain 

evaluation of pollution from various sources. Generally a 

water body receives pollutants from various sources namely, 

Direct / point wastewater discharges; Diffuse / non-point 

contribution in seepage and runoff water from the catchment 

manipulated / managed by man; and background contribution 

from natural sources (possibly due to scouring / erosion from 

catchment surfaces and in stream secondary pollution). 

Maintenance or improvement of water quality and control 

water quality degradation may require control of both point 

and non-point sources. The influx of inadequately treated 

municipal wastes along river streams, causes distinct and 

predictable changes in the microbial community and 

available oxygen (Prescott, 1996). In most countries, rivers 

are heavily contaminated and contain not only the natural and 

soil bacteria, but also large number of organisms derived 

from sewage (Wilson and Pike, 1990). The survival of faecal 

indicator bacteria in ambient environments is strongly 

influenced by abiotic and biotic factors and cause zootoxic 

diseases if contaminated with faecal material from non- 

human animal species (EPA, 2003). Coliforms including 

Escherichia coli cause infection in the intestinal and urinary 

tracts of humans and other mammals (Schaechter, 1992). 

Thus the structural and functional attributes of water have to 

be monitored qualitatively and quantitatively, in order to have 

a comprehensive evaluation of the water quality. The present 

investigation is a further step in that direction to assess the 

water quality of Musi River and to evaluate the status of river 

water quality. Now due to indiscriminate urbanisation and 

lack of river basin planning has become a receptacle of all the 

untreated domestic and industrial waste coming out of 

Hyderabad. It is estimated that nearly 350 MLD (Million 

Liters/ Day) of polluted water and sewage orig inating from 

the twin cities of Hyderabad and Secunderabad flow into the 

river. Numerous efforts to clean it have failed. The river 

water middle and downstream to city is highly polluted. 

 

STUDY AREA: 

 

Musi river is one of the tributaries of the River Krishna which 

drains three important states of south India. The drainage area 

of Musi river is approximately in the shape of  ‘L’ with two  

tributaries covering an area of 11,500 km2. The river 

originates in Anantagiri Hills near Vikarabad, Ranga Reddy 

district, 90 kilometers to the west of Hyderabad and flows 

due east for almost its entire course. It joins the Krishna 

River near Wazirabad in Nalgonda district after covering a 

total distance of about 240 km. Musi river is a narrow and 

harmless stream flowing through the city, but it results 

destruction and loss of life during floods. It flows through a 

major portion of Hyderabad, India and divides the historic 

old city with the new city. Himayath Sagar and Osman Sagar 

is known as Gandipet are the two dams built on it which act 

as drinking water source for Hyderabad. The location of the 

study area and its description are presented in Fig. 1. The 

terrain is flat to gently undulating except for few hillocks and 

valleys. Three seasons prevail in the basin: summer (March – 

May), monsoon/ rainy (June – November) and Winter 

(December – February). The mean annual rainfall is around 

800 mm during the monsoon period. The rainfall in the other 

seasons is insignificant. The min imum and maximum 

temperatures vary between 120 C and 430 C. The 

predominant soils in the basin are sandy loam, clay loam, 

black cotton soils and rocky soils. The river bed is mostly 

deposited with sandy soils (CW C Manual, 1995).  
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Figure.1. study area location 

 
II. METHODOLOGY:  

 

Water samples were collected 5 locations i.e. Osmansager lake 

(up stream) Himayath Sager lake (up stream) Nagole (middle 

stream) Peerjadiguda (middle stream) Pratapsingaram (down 

stream) for a period of 8 Months i.e. February 2009 to 

September -2009. Total 40 samples from each location are 

analysed from the sampling locations during both pre-monsoon 

(Feb to May 2009) and Monsoon (June to September 2009) 

periods. The collected water samples were transferred into pre 

cleaned polythene container for analysis of chemical characters 

and analysed using the standard procedures recommended by 

APHA, [ 2]. To assess the seasonal variations in water quality, 

rainfall obseved in the catchment is considered. Pollut ion 

indicator parameters like d issolved oxygen, BOD, COD, 

nitrates and phosphates are considered during the study for 

analysing the status of the water quality of the river Musi  

 

III. RES ULTS AND DISCUSSIONS:  

 

Rainfall in general occurs in 3- 4 months during the monsoon 

period which starts in June and continues till September. The 

rainfall recorded during the study period is shown in Fig. 2. 

The temperature variation pattern in the study area supports the 

flow variation. The maximum temperature 400-420 C in the 

study area is recorded during the month of May and the 

minimum 100-120 C during the month of December. The other 

months of the year are dry without rainfall or with few 

occasional showers now and then. Rainfall significantly  

influences the water quality especially during the first flush 

and later the dilution effect leads to reduction the concentration 

of the pollutant. Especially in rivers draining urban 

catchments, rainfall can significantly affect the water quality. 

Also in dry season, the wastewater inflows can degrade the 

water quality of the river main ly because the discharge in the 

river is low and the dilution rat io is insignificant
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Figure.2. Rainfall distribution in the river Musi during 2009. 

 

Dissolved Oxygen levels in water indicate the status of water 

quality. DO, however vary with temperature and saturation DO 

levels in water indicate zero pollution. The Do levels recorded 

during the study are presented in Table 1 and its monthly 

variations are presented in Fig. 3. Min imum DO of 4 mg/l is 

essential to sustain the aquatic ecosystem. Organic wastes 

discharged into the river would  deplete the DO and the 

depletion depends on the initial DO, river flow and the 

quantity of waste discharged in terms of BOD. However, it is 

to be noted that DO is replenished into the river system by 

several mechanisms like aeration and algal photosynthesis 

mainly. The DO levels in the lakes which serve as drinking 

water sources for Hyderabad are reasonably good except in the 

Month of August where there was peak rainfall. This can be 

attributed to the first flush effect that results in depletion of 

DO. In the locations namely, Nagole and Peerjad iguda the DO 

concentrations indicate heavy pollution especially in the dry 

season where river flow is very low. Also, in the downstream 

location the water quality is poor indicating decrease in fish 

and macro invertebrate populations. As the river receives lot of 

wastewater inflows from the city, the water quality of the river 

except for the upstream locations in terms of DO is to be rated 

as poor. 

 

Table. 1. DO Levels at various locations on River Musi 

Sampling Location 

Pre-monsoon Monsoon 

FEB MAR APR MAY JUNE JULY AUG SEP 

Osmansager lake   (upstream) 8.7 6.5 6.2 8.3 6.5 10.4 1 9 

Himayath Sager lake  (upstream) 7 5.7 0.2 6.9 5 8.8 1 8 

Nagole  (middle stream) 0 0 0 0 0.5 0 8 2.5 

Peerjad iguda  (middle stream) 0 0 0 0 2.1 6 11 7 

Pratap singaram (down stream) 0.8 0.3 0 0 1.4 0 8 1.9 

 

 
Figure.3. Monthly variations in the Dissolved Oxygen (DO) 
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 DO Level 

(in ppm) 
Water Quality 

0.0 - 4.0 
Poor 

Some fish and macro invertebrate populations will begin to decline.  

4.1 - 7.9 Fair 

8.0 - 12.0 Good  

12.0 + 
Retest 

Water maybe art ificially aerated.  

 

The BOD concentrations as obtained from different locations 

of the River Musi are presented in Table 2. The monthly 

variations in BOD are shown in Fig. 4. The upstream sampling 

locations on the river namely Osmansagar lake and Himayath 

sagar lake reported low levels of BOD ranging between 1 to 2. 

As indicated by DO levels the water quality at these two 

locations is very good and hence, the fact supports use of water 

from these locations for drinking water supply. The locations 

Nagole and Peerjaguda recorded BOD of 30 – 40 mg/l, as they 

receive wastewater inflows from the urban area. The effluent 

standards for discharge of wastewaters in terms of BOD is 

30/mg/ l, the BOD for most part at these locations is similar to 

that of treated wastewater, which is not a encouraging 

observation for water quality. The BOD levels are less in the 

monsoon season indicating dilution effect. The BOD levels 

during the dry season are higher as the river flow is nominal 

and the contribution from wastewater would be significant.  

 

Table. 2. Biological Oxygen Demand at various locations on River Musi 

 

Sampling Location 

Pre-monsoon Monsoon 

FEB MAR APR MAY JUNE JULY AUG SEP 

Osmansager lake   (upstream) 2 1 1 1.2 1 2 1 1.6 

Himayathsager lake (upstream) 1 0.6 1.5 1.5 4 1 1 1.6 

Nagole  (middle stream) 30 30 24 24 16 14 8 6 

Peerjad iguda  (middle stream) 24 3 10 45 4 8 16 7 

Pratap singaram (down stream) 14 15 14 18 8 14 8 4 
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Figure.4. Monthly variations in the Biological Oxygen Demand (BOD) 

 

BOD Level 

(in ppm) 
Water Quality 

1 - 2 
Very Good 

There will not be much organic waste present in the water supply. 

3 - 5 Fair: Moderately Clean 

6 - 9 

Poor: considerably Polluted 

Usually indicates presents of organic matter but decomposes this waste by 

bacteria. 

100 or greater 
Very Poor: Very  Polluted 

Contains organic waste. 
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COD values indicate the pollution status of the river and the 

water quality at the upstream locations on the river Musi 

indicates good status. The same is in compliance with the 

observations w r t DO and BOD values. Generally, DO, BOD 

and COD are used as pollution indicators and assess the water 

quality status of the system under question. The COD values of 

the upstream locations are low indicating good water quality 

compared to that of the other three locations which receive 

considerable pollution from wastewater discharges. Seasonal 

variations are supported by the variations in rainfall.  

 

Table. 3. Chemical Oxygen Demand at various locations on River Musi 

Sampling Location 

Premonsoon Postmonsoon 

FEB MAR APR MAY JUNE JULY AUG SEP 

Osmansager lake (upstream) 6 4 30 30 12 16 4 8 

Himayath Sager lake  (upstream) 4 11 19 30 16 8 6 8 

Nagole    (middle stream) 127 119 95 124 105 72 38 32 

Peerjad iguda  (middle stream) 60 56 21 200 24 40 77 35 

Pratap singaram    (down stream) 60 73 73 75 47 72 38 20 
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Figure.5. Monthly variations in the Chemical Oxygen Demand  

 

The concentrations of Nitrates and Phosphates recorded from the 

sampling locations on the River Musi are presented in Table 4 

and 5. The seasonal variations in the concentrations are shown in 

Figs. 6 and 7. Nutrient concentrations are considerable; however 

the seasonal variations in flow indicate flushing of the nutrients 

without getting accumulated in the sediment. The intensive 

human impact on the river basins leads to considerable inputs of 

nitrogen and phosphorous. Nutrients are subjected to bio-

chemical transformations and partly enter the bottom sediments. 

However, long term accumulation of nutrients is not foreseen due 

to flushing effect of wet flows during post-monsoon season. 

Phosphates are significant when compared with concentrations in 

the other tributaries of River Krishna. This is attributable to 

disposal of domestic and industrial wastewaters and other wastes 

into the river. This state of affairs reflects lack of adequate 

wastewater treatment for many areas in the basin. Plans are being 

prepared to upgrade the sewerage and treatment facilities. 

Disposal of human wastes and other industrial wastes to nullahs, 

streams and rivers leads to nitrate inputs in the river. Also, 

number of farmers still uses fertilizers indiscriminately which 

find way into the river. The loading pattern suggests that 

problems may still exist, however the regulating agencies do 

present some evidence of improvement since last two decades

 

Table. 4. Nitrate Concentrations at various locations on River Musi 

Sampling Locations 

Pre-monsoon Monsoon 

FEB MAR APR MAY JUNE JULY AUG SEP 

Osmansager lake  (upstream) 1.17 0.53 1.62 0.99 5.31 1.80 12.80 3.00 

Himayathsager lake  (upstream) 0.93 4.00 1.87 1.19 4.85 1.40 0.37 3.00 

Nagole  (middlestream) 2.98 8.10 28.80 2.78 8.02 23.00 15.50 4.00 

Peerjad iguda  (middlestream) 8.00 28.10 28.10 2.89 12.00 10.00 7.40 8.00 

Pratapsingaram  (downstream) 3.32 8.10 30.80 4.89 7.88 12.70 13.90 12.00 
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Figure.6.Monthly variations in the Nitrate concentrations  

 

NO3- Level 

(in ppm) 
Water Quality 

0 - 1.0 Excellent  

1.1 - 3.0 Good  

3.1 - 5.0 Fair 

5.0 or g reater Poor 

 

Table. 5. Phosphate Concentrations at various locations on River Musi 

Sample Locations 

Pre-monsoon Monsoon 

FEB MAR APR MAY JUNE JULY AUG SEP 

Osmansager lake (upstream) 0.75 0.05 4.4 0.3 0 0.24 0 0.55 

Himayathsager lake (upstream) 1.2 0.05 0.7 0.05 0 0.58 0.05 0.4 

Nagole (middle stream) 8.45 7.6 2.3 8.65 6 10 8.05 2.15 

Peerjad iguda  (middle stream) 6.3 8.45 0.9 9.3 1.85 2 4.8 5.7 

Pratapsingaram (down stream) 7.75 2.7 10 7.1 0.85 6.9 6.3 4.05 
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Figure.7. Monthly variations in the Phos phate concentrations  
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Phosphate Level 

(in ppm) 
Water Quality 

0.0 - 1.0 Excellent 

1.1 - 4.0 Good  

4.1 - 9.9 Fair 

10.0 or greater Poor 

 

IV. CONCLUS IONS: 

 

The Musi River has been reduced to a sewer drain carrying the 

domestic and industrial waste generated in Hyderabad city 

especially in the premonsoon season in the downstream 

stretch. About 15 MLD (million liters/ day) of industrial 

effluents containing main ly nitrates, phenols and cyanides 

from about 100 units under hazardous category in the 

Jeedimetla industrial estate, in addition to 55 MLD (million 

liters/ day) domestic sewage, are released into Kukatpally 

Nallah which flow into Hussain Sagar lake in the centre of the 

city. Hussain Sagar water along with wastewater inflows join  

to Musi River at Amber pet. Due to this activity Nagole, and 

ehcne the water quality is very poor from that point onwards. 

The outflows from four water bodies in the Uppal reg ion 

(Ramanthapur Pedda Cheruvu, Chinna Cheruvu, Uppal Nalla 

Cheruvu, and Pedda Cheruvu) join at Peerjadiguda (middle 

stream) and all these receive domestic and industrial 

wastewaters (treated/ partially treated) and hence the water 

quality at the location Peerjadiguda, (middle stream) 

concentration is also very poor. Domestic and industrial 

activities are the main point source contributors in the basin. 

The sources of pollutants themselves variable according to 

diverse antecedent conditions, seasonal variations and large 

scale climatological and meteorological conditions covering 

the river basin. These are differentially activated according to 

rainfall structure and distribution over space and time. The 

intensity, frequency and amount of rainfall determine the 

dilution and first flush processes within the river. The mobility 

of pollutants depends heavily on treatment facilities and their 

efficiency. Different sources present changing profiles, 

however the present study reports only the basic water quality 

status of the river. Source inventory in the river basin is 

essential for comprehensive classification and for identificat ion 

of changing trends in each pollutant and the source category. 
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