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Abstract- Kham River is a seasonal river, which is passing 
through some part of Aurangabad city. The sewage generated 
in the city area is disposed in it at various points without any 
treatment. During the winter and summer season, river 
carrying the sewage and waste water only, whereas in rainy 
season it contaminates the running water. Present work is an 
effort to study the change of the water quality of Kham River 
due to the disposal of sewage and waste water in it. The water 
samples from the Kham River were collected from two 
selected locations, i.e. near the Makbara Road and Pachakki 
Road. The water quality was studied in terms of its physico-
chemical parameters such as Temperature, pH, Dissolve 
Oxygen (DO), Biochemical Oxygen Demand (BOD), Chemical 
Oxygen Demand (COD), Sodium ion (Na+), Chloride (Cl-) , 
Calcium ions (Ca++), Total Dissolved Solids (TDS), Total 
Suspended Solids (TSS), Total Hardness (TH), Electrical 
Conductivity (EC), etc. The produced results were compared 
with the standard parameters for identification its suitability 
for specific water use such as domestic water uses and to 
decide the range of its pollution load. It was observed that the 
water quality is changed significantly due to contamination of 
sewage and waste water in it and not suitable for direct 
domestic use without treatment. 
 

I. INTRODUCTION 
 

Aurangabad city has an area about 137.4 Sq.Km. 
with more than10 lakhs of the population as per of Indian 
census (2010). Aurangabad city represents a historic and 
industrial district of Maharashtra and it is located on the banks 
of Kham River in a latitude 19o53' north and a longitude 
75o20' east (Boralkar, 2012). The samples were taken from 
two roads where the Kham River passes through them. The 
river is one of the most important surface resource water to 
provide people with water to use it in several purposes. Water 
can be used both home indoor and outdoor like water from 
bath, showers, washing of clothes and dishes, washing 
machine and toilets going down to the river water and mix 
with it (Mara, 1974). This water becomes polluted and then 
we can call it as waste water and these wastes contain some 
chemical ions, suspended solids and biological organisms, 
therefore, these ions, solids and harmful bacteria will cause 

various disease to human and harmful effects to water quality 
(Banejad and Abdosalehi, 2009). 

 
The culture of society and governmental control may 

be affected on the degree of pollution of surface water like 
rivers, ponds, dams and seas (Pandey, Sandeep and Tiwari, 
2009) and issuance of laws that prohibit any person or 
industrial activities to pollute the surface water and the 
governmental authorities must impose punishment against 
anyone makes pollution or discharge any pollutants to surface 
to protect the river water or any surface water to be clean and 
suitable for domestic purposes. 

 
Most of the families observed are living on the two 

banks of Kham River especially in selected study area. These 
families are daily using water of the river daily for washing of 
dishes and clothes, showers, cleaning of houses and other uses 
and at the same time pollutants disposal into rivers in addition 
to industrial activities that discharge chemical and physical 
harmful contaminants to water of river (Hassan and Pande, 
1993). We can see animals like oxen, cows, goats and dogs are 
swimming inside, drinking and disposal their waste to river 
water. Those cited reasons are increasing the risk of pollution 
of the river and the treatment and protection of this river and 
other rivers in India (Kelein, 1959).  

 
1.1 Study area 
   

Aurangabad is a city in the Maharashtra State of 
India (19o53'7'' N and 75o 19' 11'' E), Kham River flows 72km 
towards the south east and join to the Godavari river (Shinde 
et al., 2011). The Kham River receives so much amount of 
sewage from domestic and industrial waste which has the high 
value of pollutants and toxic materials (Ghorade et al., 2011). 
In this study, river is polluted because of the discharge of 
domestic sewage, animal disposal and industrial effluents of 
Aurangabad city. 
 

In this study kham river water was the study area in 
Aurangabad, city of Maharashtra, and samples are taken from 
two locations  
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1- Makbara Road near Bibi ka Makbara referred as (L1) 
2- Panchakki road near Panchakki Masjid referred as 

(L2) 
 

The distance between Makbara Road and Panchakki 
Road is 3 km. The Kham River flows across these Road and 

others Roads with different quality, quantity and speed (Dilip, 
2012). The two selected points (Roads) are good for study and 
give good information and clear picture about physico-
chemical characteristics of River water and conclude water 
index of it (Sanman and Jain, 2014).  
 

 

 
Fig. (a) Map of Maharashtra State (India) shows location of Aurangabad city. 

 

 
Fig. (b) Map of Aurangabad city shows locations of samples. 
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Fig. (c) Picture shows Kham River stream at Makbara Road near Bibi ka Maqbara in Aurangabad city. 

 
 

 
Fig. (d) Picture shows Kham River stream at Panchakki road near Panchakki Masjid in Aurangabad city 

 
1.2 Aim of study 
 

1- Assessment of physico-chemical parameters of Kham 
river. 

2- To decide that water river in selected locations 
polluted or not. 

3- Making recommendations about how to protect rivers 
from pollution. 

 
II. MATERIALS AND METHODS 

 
Materials and methods for chemical and physical 

analysis of water samples accredited in   this   study   work   
are   according   to A.P.H.A. (2000), (WHO Manual, 1996), 
(Operation Manual, 2001), NEERI, 2007), Saxena, 1987), 
(Purohit, 1986), (BIS, 1991), (ICMR,1975), Trivedi and Goel, 
1984), (IWWA,1961) and (Kittrell, 1969). 

 
In this study, four samples were collected regularly 

from two locations in Aurangabad city of the study area where 
Kham river water is flowing through, in early morning at 6 
o'clock, and in the early evening at 6 o'clock. The two samples 
were taken from Makbara Road (L1) and other two samples 
were taken from Panchakki Road (L2), temperature and pH 
were measured for four samples at the two locations. Other 

parameters like Dissolved Oxygen (DO), Biological Oxygen 
Demand (BOD), Chemical Oxygen Demand (COD), Sodium 
(Na), Chloride (Cl), Calcium (Ca), Total Suspended Solids 
TDS, Total Hardness TH, Electrical Conductivity EC, Total 
Dissolved Solids TDS and Turbidity were analyzed in the 
laboratory for assessment quality of water of river from 
selected locations and make water quality index (WQI). 
 

For recommendations of sampling and preservation 
of samples (NEERI, 2007) and (A. P. H. A., 2000) were 
accredited and for analysing that including chemical materials, 
methods, instruments and procedures, there are many 
references adopted in this study they are   
 

For sampling, river water samples were taken by 
putting the hole of sampling plastic bottle opposite of water 
flow to fill the plastic bottle. The required volumes (one liter 
for each sample) of water were collected and transferred to the 
laboratory (Manivasakam, 1996). 
 

The temperature was taken by the digital 
measurement operated by battery by immersion its two 
electrodes in the water and the temperature degree will appear 
in the digital display.  
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The value of the pH was measured as soon as the 
collection the samples at the locations by portable pH meter 
operated by battery and by using ready buffer solution of pH 
4, pH7 and pH9 to calibrate pH meter. And other parameters 
were analyzed in the laboratory within 24 hours to 8 days.  
 
Dissolved Oxygen (DO) was analyzed by The Winkler 
method with azide modification. Biochemical oxygen 
demand (BOD) was analyzed by using bottle incubation for 
3-days at 27ºC).  
 
Chemical oxygen demand (COD) was analyzed by the open 
reflux method. 

 
Sodium (Na+) assessment of sodium was performed by Flame 
emission photometric method. 
 
Chloride (Cl-) content, in this study, was assessed by 
Argentometric titration, where silver nitrate reacts with 
chloride to form the very slightly soluble white precipitate of 
AgCl. 
 
Calcium (Ca++), like sodium, was analyzed by Flame 
Emission Photometric Method and the other method used is 
EDTA Titrimetric.  
 
Total Dissolved Solid (TDS) content was determined as the 
residue left after evaporation of the filtered sample by heating; 
TDS was also calculated by summation of total suspended 
solid TSS with total solid TS.  
 
Total Suspended solid TSS Residue left after the evaporation 
and subsequent drying in the oven at specific temperature 103-
105oC of a known volume of the sample are total and record 
final weight (W). Total solids include "Total suspended 
solids" (TSS) and "Total dissolved solids" (TDS) 
 
Total Hardness TH is determined by the EDTA titration 
method in alkaline condition, its caused by the calcium and 
magnesium ions in water. The chemical materials were 
prepared with AR grade and Equivalent grade. Glassware and 
instruments that used for water quality parameters like flame 
photometer and spectrophotometer were calibrated at room 
temperature. Measuring flask, beakers graduated pipettes and 
burette were cleaned by distilled water (DW) and for 
preparation standard solutions we used double distilled (DD) 
water free from CO2. 
 
Electrical Conductivity EC is the capacity of water to carry 
an electrical current and   varies both with number and types 
of ions in the solution, which in turn is related to the 
concentration of ionised substances in the water Electrical 

Conductivity can be measured by conductivity meter which is 
commercially available.                                  
 
Turbidity is defined as suspended particles in water that don’t 
allow the light to pass through the water, and can be analyzed 
by the Nephelometric method. 
 

III. RESULT AND DISCUSSION 
 

After sampling and analyzing the results recorded 
and written down in tables, table (2) is showing the results of 
Makbara road samples (L1) and table (4) is showing the 
results of Panchakki road samples (L2) and these two tables 
mentioned parameters, result of morning time, result of 
evening time, difference value of them and unites of 
parameters. The samples collected in September 2015 
(monsoon season) from two locations as mentioned in study 
area part.  
 
Note: All parameters below are given in (mg/l), excluding 
E.C. with (μmhos/cm), Temperature with (oC), turbidity with 
(NTU) and pH without a unit. 
 
Temperature 

 
Temperature in this study of (L1) in the morning at 6 

o'clock was 27.1oC and in the evening at 6 o'clock was 26.8 oC 
the difference value was 0.3 oC for morning time and (L2) the 
temperature was 26.5 oC in the morning at 6 o'clock and 26.2 

oC in at 6 o'clock evening  the difference value Was 0.3 oC 
also , the observation here that there is the same difference 
value between (L1) and (L2), but the temperature in the 
morning higher than temperature in the evening, because of 
the sunlight and human and animal activities. Higher 
temperature of water affects on Dissolved Oxygen DO and 
other gasses solubility (Reza and Singh, 2009); therefore the 
metabolic activity of living organism in water increase this 
reactions happen in summer season (Jinwal,   and   Dixit, 
2008), but in winter with low temperature the metabolic of 
organisms will be reduced and solubility of oxygen increases. 
BOD also will be affected with temperature (Kasthuri et al., 
2005).  
 
pH 

 
In this study, pH of (L1) was 8.2 in the morning at 6 

o'clock and was 8.7 in the evening at 6 o'clock the difference 
value was 0.5 for evening time and (L2) the pH was 8 in the 
morning at 6 o'clock and 8.3 in at 6 o'clock evening the 
difference value was 0.3 for evening time, this means that pH 
increasing in the evening time to be alkaline, but these values 
accepted as per ICMR, BIS and WHO standards and its not 
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harmful for using and it is low alkaline. The high value of pH 
in the evening is due to the using this water for human 
activities like several washing and shower after at 6 o'clock 
morning up to early evening approximately 9 o'clock evening 
and also industrial activities by discharge alkaline contents to 
water. 

 
The obtained pH value of River water was in the 

range from 8 to 8.7, within the permissible limit 6.5 to 9 as per 
ICMR (ICMR, 1975), WHO (WHO, 1996) and BIS (BIS, 
1991) and the chemical and biological reactions depend on the 
pH of water system in other word acidity or alkalinity of water 
system (Arora et al., 1985). The living organisms can survive 
in low water alkaline and low acidity and the presence of 
carbonate and bicarbonate in water this leads to most of the 
waters are slightly alkaline, in summary the pH is very 
important for  plant and animal (Yaping  and Zongrenl, 2011). 
  
Dissolved Oxygen DO  

 
This parameter just applied mainly for determination 

the DO for waste waters and Industrial effluents (Hassan and 
Pande, 1993), in this study Dissolved Oxygen of (L1) was 
6.8n the morning at 6 o'clock and was 7.1 in the evening at 6 
o'clock the difference value was 0.3 for evening time and (L2) 
the DO was 5.2 in the morning at 6 o'clock and 5.4 in at 6 
o'clock evening the difference value Was 0.2 for evening time. 
The permissible limit is 5.0 mg/l as per ICMR (ICMR, 1975) 
and BIS (BIS,1991), this parameter is very important for 
unpolluted water to be indicator of water quality and it 
working as control of water where its concentration controls 
and arranges  the distribution of animal and plant those living 
in water environment (Unni and Naik, 1997). Dissolved 
oxygen has high values in winter season because as mentioned 
in temperature point that low in temperature leads to increase 
of dissolved oxygen in water (Reza and Singh, 2009); 
therefore water organisms plant and animal will be increased, 
and vice versa in summer season where the temperature is 
high leads to decrease the DO value, therefore, the water 
organisms will be reduced and this effect to health of human 
being (Jinwal and Dixit, 2008). 
 
Biochemical Oxygen Demand BOD  

 
BOD is laboratory parameters which measures 

oxygen requirement for aerobic oxidation to decompose 
organic matter and inorganic materials in water (Ghorade and 
Jadhavar, 2011), polluted waters and wastewater under 
controlled conditions of temperature and incubation period 
(NEERI, 2007). Biochemical Oxygen Demand BOD In this 
study of (L1) was 18 in the morning at 6 o'clock and was 19.3 
in the evening at 6 o'clock the difference value was 1.3 for 

evening time and (L2) the DO was 15 in the morning at 6 
o'clock and 16 at 6 o'clock evening the difference value was 1 
for evening time the permissible value of BOD is 5 mg/L as 
per ICMR (ICMR, 1975). In the (L1) BOD has higher level 
than (L2). This indicates that disposal of waste material from 
domestic and industrial and presence of the animal in (L1). 
 
Chemical Oxygen Demand COD  

 
Chemical oxygen demand COD is oxygen required 

for oxidation of organic and inorganic matter in the water. 
COD is a method the organic load of water. Chemical Oxygen 
Demand COD In this study of (L1) was 63 in the morning at 6 
o'clock and was 17 in the evening at 6 o'clock the difference 
value was 8 for evening time and (L2) the COD was 54 in the 
morning at 6 o'clock and 56 at 6 o'clock evening the difference 
value was 2 for evening time the permissible value of COD is 
5 mg/L as per ICMR (ICMR, 1975). The high values of COD 
are due to industrial and human activities where the waste 
water and waste material are pouring directly into River water 
and mix with it.   

 
The low DO value and high BOD and COD value 

indicates there is a large- scale disposal of untreated waste 
water to the river (Hynes HBN., 1979). Lohar and Patel (1998) 
reported that concentration of DO is inversely proportional to 
the concentration of CO2. High value of COD than BOD 
indicates the high degree of organic pollution (Adholia and 
Vyas, 1992). The low DO values and high BOD and COD 
values indicate large scale of untreated wastewater into the 
river (Mishra and Saksena, 1989), (Pandey et al., 1993),   
   
Sodium Na+ 

 
The permissible value of sodium in water must be 50 

mg/l or less. In this study sodium content of (L1) was 95 in the 
morning at 6 o'clock and was 117 in the evening at 6 o'clock. 
The difference value was 22 for evening time, and (L2), 
sodium content was 83 in the morning at 6 o'clock and 91 in at 
6 o'clock evening the difference value was 8 for evening time. 
Sodium contents in all samples in both locations above 50 
mg/l this means water unsuitable for the portable purpose. 
And this water is saline (Tyagi et al, 2013), as per (BIS, 1991) 
and (WHO, 1996). In the evening, the content of sodium is 
high because of most of the houses near the banks of river 
discharge large quantity of remaining food to water this leads 
to make water saline the taste of water which has high-level 
content of Na undesirable (salty) and Na+ react with Cl- to 
form NaCl and change the taste of water.  
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Chloride Cl- 
 
In this study chloride Cl- of (L1) was 151 in the 

morning at 6 o'clock and was 179 in the evening at 6 o'clock 
the difference value was 28 for evening time and (L2) the 
chloride Cl- was 143 in the morning at 6 o'clock and 151 at 6 
o'clock in the evening the difference value was 8 for evening 
time. High level of chloride observed in the morning period 
this means that chloride contents came from washing by 
detergents which including chloride in their ingredient and 
there is no washing activities in the evening. The permissible 
limit is 1000 mg/l as per BIS. Two selected locations below of 
permissible limit and they are not polluted with chloride Cl-, 
high chloride content in drinking water result in high blood 
pressure in the human and salty taste of water (WHO, 1996). 
The high value of chloride means the water is not suitable for 
drinking and domestic purposes (Mark and Hammer, 2006). 
 
Calcium Ca+ 

 
Calcium value in water represents the hardness of 

water with other elements. In this study, Calcium Ca+ value of 
(L1) was 63 in the morning at 6 o'clock and was 90 in the 
evening at 6 o'clock. The difference value was 27 for the 
evening time and (L2) the Calcium Ca value was 41 in the 
morning at 6 o'clock and 43 at 6 o'clock evening. The 
difference value was 2 for evening time. Calcium content of 
samples for two locations below of permissible value is 200 
mg/l as per WHO (WHO, 1996) and Water has no hardness 
(Banejad and Salehi, 2009). Scientific Committee for Food, 
Nutrients and energy intake for the European Community 
(1993) reported that the recommended quantity of Ca daily 
taken for adults ranges from 700 to 1000 mg. The high level of 
Ca leads to kidney disease because of accumulation Ca 
molecules in kidney forms stones which are calcium 
carbonates and threat the urine system. 
 
Total Dissolved Solids TDS 

 
The values of Total dissolved solids TDS of two 

selected location samples of this study of (L1) were 223 in the 
morning at 6 o'clock and were 421 in the evening at 6 o'clock. 
The difference value was 198 for evening time, and (L2), the 
TDS was 581 in the morning at 6 o'clock and 211 in at 6 
o'clock evening the difference value was 370 for morning 
time. The permissible value of TDS in water as per WHO 
(WHO, 1996) and (BIS, 1991) is 1500 mg/l, this leads to all 
the samples below of permissible limit. From the results, the 
observation is that value of TDS of (L2) in the morning more 
than the value in the evening time, due to some of diggings 
near the location in the early morning approximately start 
from 10 o'clock morning, so some of particulars of sands, mud 

and soil mix with water. The high content of TDS in some of 
in water generally is due to weathering of rock and soil 
(Kumar, 2003). 
 
Total Suspended Solids TSS  

 
In this study, the values of Total suspended solids 

TSS of two selected location samples of this study of (L1) was 
5 in the morning at 6 o'clock and was 11 in the evening at 6 
o'clock. The difference value was 6 for evening time, and 
(L2), the TDS was 9 in the morning at 6 o'clock and 7 in at 6 
o'clock evening. The difference value was 2 for evening time. 
Permissible value of TSS is 500 mg/l as per WHO (WHO, 
1996), the same observation that found in TDS where the 
value of TSS in the evening is more than its value in the 
morning due to some of the diggings near the location in the 
early morning approximately start from 10 o'clock morning, 
where TSS is summation of dissolved solids and suspended 
solids (Trivedi and Goel, 1986). 
 
Total Hardness TH 

 
In this work the values of Total Hardness TH of (L1) 

was 271 in the morning at 6 o'clock and was 368 in the 
evening at 6 o'clock the difference value was 97 for evening 
time and (L2) the TH was 221 in the morning at 6 o'clock and 
229 in at 6 o'clock evening. The difference value was 8 for 
evening time. The permissible limit is 300 mg/l as per ICMR 
(ICMR, 1975), BIS (BIS, 1991) and WHO (WHO, 1996). This 
means this water no turbid and the value of magnesium and 
calcium compounds values in water must be low, and it 
explains that Ca in this study is low, therefore, this water is 
suitable for domestic purposes but not for drinking, water is 
not toxic and harmful for health. 
 
Electrical Conductivity EC 

 
In this work the values of Electrical Conductivity EC 

of (L1) was 641in the morning at 6 o'clock and was 1098 in 
the evening at 6 o'clock the difference value was 457 for 
evening time, and (L2) the Electrical Conductivity EC was 
611 in the morning at 6 o'clock and 997 in at 6 o'clock 
evening. The difference value was 386 for evening time. All 
of the values are above the permissible limit 300 μmohs/cm as 
per of WHO (WHO, 1996) and BIS (BIS, 1991). Electrical 
conductivity is a measure of water capacity to transfer 
electrical current. It determines the amount of total dissolved 
salt. Alarge measure of EC means the presence of soluble ions 
which leads to the presence of metals and chlorides 
(Eldesouky and Ettony, 2002). 
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Turbidity 
 
The values of Turbidity in this work of (L1) was 27 

in the morning at 6 o'clock and was 36 in the evening at 6 
o'clock the difference value was 9 for evening time, and (L2) 
the Turbidity was 24 in the morning at 6 o'clock and 27 at 6 
o'clock evening. The difference value was 3 for evening time. 
The obtained results of turbidity above the permissible limit, 
10 NTU as per BIS (BIS, 1991) and >5 NTU as per WHO 
(WHO, 1996), this means all the samples are turbid. This 
affects negatively to the aquatic organisms that are living in 
the water environment because of the sunlight doesn’t reach to 
the water for photosynthesis process (Wilber, 1969)    
 
Note: All parameters are given in mg/l, excluding E.C. with 
μmhos/cm, Temperature with 0C, turbidity with NTU and pH 
without a unit. 
 
Table (1): Water Quality Standard of ICMR, BIS, and WHO 

 
 

Table (2): Values of Parameters of Makbara Road Samples 
(L1)  in Morning and Evening. 

 

 
Fig. (e) A plot of  Makbara Road samples Parameters values 

 
Table (3): Statistical analysis of parameters of Makbara Road 

samples (L1). 

 
 

Table (4): Values of Parameters of Panchakki Road Samples 
(L2) in Morning and Evening 
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Fig. (f) A plot of Panchakki Road samples Parameters values 

 
Table (5): Statistical analysis of Parameters of Makbara Road 

Samples (L2). 

 
 

 
Fig. (g) A plot of Standard Deviation of Makbara Road 

Panchakki Road samples Parameters. 

IV. CONCLUSIONS 
 
Water is a very important element in our life. 

Without water, all living organisms can't live for one day, so 
from this point, we have to protect it from pollution and 
misuse of human and industrial activities. In this study, 
samples were collected from two locations where Kham river 
flow nearby them are polluted and bad, due to continuous 
disposal and discharge of untreated domestic sewage from 
poor residents who are that living on the two banks of river 
and observed that pipe of sewage water of houses open 
directly to the water of river. Also animals like dogs, cows and 
buffalos and other animals are roaming beside the River, 
drinking, washing their bodies by water of river and at same 
time disposal their waste directly to water, and industrial 
waste discharge daily to water. All of these wastes and 
pollutants mix with water and make it polluted and unsuitable 
for drinking and domestic purposes.  
 

V. ACKNOWLEDGEMENTS 
 

The authors thankful Dr. N. N. Pandella, Head of 
Environmental Scince Department and Mr. Nabil Alamery, 
Ph.D student in English Department, Dr. Babasaheb Amedkar 
Marathwada University, Aurangabad (MS),  for his helping 
and encouragement to perform this study and for suggestions, 
recommendations and supplying laboratory facilities. 
 

REFERENCES 
 

[1] A.P. H. A. (2000): Standard Methods for the 
Examination of Water and Waste Water, 20th Edition, 
American Public Health Association, Washington, D. C. 

  
[2] Akkaraboyina,  Mahesh Kumar and Raju, B. S. N. 

(2012): A Comparative Study of Water Quality Indices 
of River Godavari.   International Journal of Engineering 
Research and Development, Volume 2, Issue 3:  29-34. 

 
[3] American Water Works Association (1961): Water 

Quality and Treatment. 2nd ed., IWWA, New York, 
USA.  

 
[4] Arora, B. R.  Azad, A. S. Singh, B. and Sekhon, G. S. 

(1985): Pollution potential of municipal waste water of 
Ludhiana, Punjab. lnd. J.  Ecol., 6: 82-87 

 
[5] Banejad H. and Abdosalehi E. (2009): THE EFFECT OF 

MAGNETIC FIELD ON WATER HARDNESS 
REDUCING. Thirteenth International Conference on 
'Water Technology', IWTC 13, Hurghada, Egypt, 3rd 
December 2009. Proceeding Booklet, 117-126. 



IJSART - Volume 1 Issue 10 –OCTOBER 2015                                                                                   ISSN [ONLINE]: 2395-1052 

Page | 151                                                                                                                                                                     www.ijsart.com 
 

[6] BIS, (1991): Drinking Water Specifications. Bureau of I. 
S. I. 10500 Revised 2003. 

 
[7] Boralkar, Dilip B. (2012): BIOREMEDIATION OF 

SEWAGE DISPOSAL IN THE KHAM RIVER, AT 
AURANGABAD (MAHARASHTRA). Project Proposal 
Submitted to District Planning & Development Council 
Under the aegis of District Magistrate & Collector, 
Aurangabad, India.  

 
[8] Eldesouky, H. T. and Ettony, H. N. (2002): Fundamental 

of salt water desalination, Elsevier. 
 
[9] Ghorade, I. B Jadhavar, V. R. Potadarand, V. R.  and 

Patil, S. S. (2011): Physico-Chemical Assessment of 
Kham River, Aurangabad, Maharashtra.  World   Journal   
of   Applied   Environmental   Chemistry, Volume 1, 
Issue 2: 67-71. 

 
[10] Hassan M. Z. and Pande, S. P. (1993): Indian Water 

Works Associ., 16: 265. 
 
[11] Hynes HBN.  (1979):  Ecology of running waters.  Liver 

Pool University, Press. pp.  1-555. 
 
[12] ICMR, (1975): Manual of standards of quality for 

drinking water supplies. ICMR, New Delhi.  
 
[13] Jinwal, A. and Dixit, S. (2008): Pre and post monsoon 

variation in physio-chemical characteristic in 
groundwater quality in Bhopal, Asian j. Exp. Sci., India. 

 
[14] Kelein, D. (1959): River Pollution Chemical Analysis. 

Butter Worth Scientific Publication, London, U.K. 
 
[15] Khatavkar, S. D.  Kulkarni, A. Y. and Goel, P. K. 

(1989): Limnological study on two lentic fresh water 
bodies at Kolhapur with references to pollution. IJEP, 9: 
198-203.  

 
[16] Kittrell, F. W. (1969): A Practical Guide to Water 

Quality Studies in Streams. US EPA, Washington, DC, 
USA. 

 
[17] Kulkarni, Sanman P. and Jain, S. S. (2014): Water 

Quality Assessment of Kham River, Aurangabad, 
Maharashtra. International Journal of Engineering 
Research & Technology (IJERT), Vol. 3 Issue 4: 1502-
1509. 

 
[18] Lohar, P. S. and Patel, N. G. (1998): Comparative 

account of physico-chemical aspects of Tapi and Aner 
rivers of north Maharashtra. J. Aquo.  Biol., L3-59. 

[19] Manivasakam, N. (1996): Physico-chemical examination 
of water and sewage and industrial effluents. 
Pragatiprakashan, Meeret, India. 

 
[20] Mara, D. D. (1974): Bacteriology for Sanitary Engineers. 

Churchill living-stone, Edinburgh, UK. 
 
[21] Mark, J. and Hammer, Jr. (2006): Water and Wastewater 

Technology. Fifth edition, prentice-Hall, New Delhi, 
India. 

 
[22] NEERI (2007): Guidance Manual for Drinking Water 

Quality Monitoring and Assessment (First Edition), 
National Environmental Engineering Research Institute, 
Nehru Marg, Nagpur – 440 020, October, 2007. 

 
[23] Operation Manual (2001): Water Quality Analysis. 

Volume7, Government of India & Government of the 
Netherlands. 

 
[24] Pandey, Sandeep K. and Tiwari, Shweta. (2009): 

Physico-chemical analysis of ground water of selected   
area   of   Ghazipur city- a case study. Nature and 
Science Journal, 7: 17-20. 

 
[25] Reza, Rizwan and Singh, Gurdeep (2009): Physico-

Chemical Analysis of Ground Water in Angul-Talcher 
Region of Orissa (India), Journal of American Science, 
5(5): 53-58. 

 
[26] Saxena, M. M. (1987): Environmental Analysis-water 

soil and air. Agro Botanical Publishers, India. 
 
[27] Shinde, S. S. Kamtikor, V. N. Muley, S. P. and 

Nimbolkara, R. K. (2011): STUDIES ON PHYSICO-
CHEMICAL PARAMETERS OF WATER AND 
ZOOPTANKTONS DIVERSITY IN KHAM RIVER, 
AURANGABAD DISTRICT (MS) INDIA. Bioscience 
Discovery, 2:207-213.  

 
[28] Singh, Ram Pal Nath, Satyendra Prasad, S. C. and Nema, 

A. K. (2008): Selection of Suitable Aggregation 
Function for Estimation of Aggregate Pollution Index for 
River Ganges in India. Journal of Environmental 
Engineering, 134: 8689. 

 
[29] Trivedi, R. K. and Goel, P. K. (1986): Chemical and 

biological methods for water pollution studies. 
Environmental publication, Karad, India. 

 
[30] Tyagi, Shweta Sharma, Bhavtosh Singh, Prashant and 

Rajendra, Dobhal  (2013): Water Quality Assessment in 



IJSART - Volume 1 Issue 10 –OCTOBER 2015                                                                                   ISSN [ONLINE]: 2395-1052 

Page | 152                                                                                                                                                                     www.ijsart.com 
 

Terms of Water Quality Index. American Journal of 
Water Resources, Vol. 1, No. 3: 34-38. 

 
[31] Unni, Sankaran K. and Naik, Laxmikant (1997): 

Distribution and ecology of zooplankton in the 
Hadwaters of the tropical river Narmad. lnt. J. Ecol. 
Environ. Sci., 11: 568-571. 

 
[32] WHO manual (1996): Chloride in Drinking-water. 

Guidelines for Drinking-water Quality, 2nd ed. Vol. 2, 
Geneva. 

 
[33] Wilber, C. G. (1969): The Biological Aspects of Water 

Pollution, C. T. Thomas Pupl. 
 
[34] Yaping, Jiang and Zongrenl, M. A. (2011): An 

Evaluation of Water Quality from Locations of 
Huangyang Reservoir. Procedia Environmental 
Engineering 12-280 – 284. ICESE. Elsevier.  

[35] Kasthuri, R., S. Lathia, D. Kalaivani, K. Banumathi and 
Nithya, N. (2005): Assay of Ground Water Quality at 
Kothatti of Tiruchiappali. Ijep Vol. 25 (3): 245-248. 


