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Abstract— Water quality of lakes , rivers and reservoirs in 

developing countries like India is being degraded because of 

the contaminated inflows and surrounding influence. There is 

a serious need for appropriate water quality monitoring for 

future planning and management of Lake and other type of 

water resources. Quality of water in Robertson Lake, 

Jabalpur, Madhya Pradesh, India has been investigated in this 

paper by using remote sensing and conventional methods. 

Water Quality Index (WQI) was applied in Robertson Lake 

India using water quality parameters like Hardness, 

Alkalinity, pH, Conductivity, Total Dissolved Solids (TDS), 

Turbidity, Dissolved Oxygen (DO) and Biochemical Oxygen 

Demand (BOD). The analysis reveals that Robertson Lake 

need some treatment before consumption. Some remedies are 

proposed for Robertson lake is also mentioned in this paper 
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I. INTRODUCTION 

The availability of fresh water both in terms of quality and 

quantity is essential for the very existence of mankind. Water 

is one of the most important factor for every living organisms 

on this planet. Water is generally used for drinking, fisheries 

and other domestic purposes in this area. The available fresh 

water for human being is hardly about 0.3% to 0.5% of the 

total water available on the earth. Lack of awareness and civic 

sense, use of inefficient methods and technology lead to more 

than 50% of water wastage in the domestic, agriculture and 

industrial sectors. Habits of community, cattle bathing and 

washing in lakes are responsible for the pollution of Lake 

Water. Water quality has been assessed by comparing the 

values with the local norms. This technique does not provide 

any information on the spatial and temporal trends of the 

overall quality. Therefore modern techniques such as Water 

quality index (WQI) has been developed. Water quality index 

is one of the most effective tools to communicate information 

on the quality of water to the concerned citizens, policy 

makers and can be used as an important parameter for the 

assessment and management of the water source. Water 

quality index is the single number which indicates the quality 

of water in terms of index number which represents overall 

quality of water for any intended use. Some physic-chemical 

parameters which was calculated by water quality index are - 

Temperature, Chloride, Hardness, Alkalinity, pH, 

Conductivity, Total Dissolved Solids (TDS), Fluoride, Iron, 

Turbidity, Dissolved Oxygen (DO) and Biochemical Oxygen 

Demand (BOD). 

Remote sensing techniques can be used to monitor 

water quality parameters (i.e., suspended sediments 

(turbidity), chlorophyll, temperature). Optical and thermal 

sensors on boats, aircraft, and satellites provide both spatial 

and temporal information needed to monitor changes in water 

quality parameters for developing management practices to 

improve water quality. Recent and planned launches of 

satellites with improved spectral and spatial resolution 

sensors should lead to greater use of remote sensing 

techniques to assess and monitor water quality parameters. 

Integration of remotely sensed data, GPS, and GIS 

technologies provides a valuable tool for monitoring and 

assessing waterways. Remotely sensed data can be used to 

create a permanent geographically located database to 

provide a baseline for future comparisons. The integrated use 

of remotely sensed data, GPS, and GIS will enable 

consultants and natural resource managers to develop 

management plans for a variety of natural resource 

management applications. 

II. OBJECTIVES OF PRESENT WORK 

The objective of the present research is to provide 

information on the physico-chemical characteristics of lake 

water in order to discuss it’s suitability for human 

consumption based on computed water quality index values. 

A. Parameters of Water Quality Analysized: 

For the assessment of water pollution status of the water 

bodies, the following water quality parameters were 

analyzed: 

(1) Hardness (2) Alkalinity (3) pH (4) Conductivity 

(5) Total Dissolved Solids (6) Turbidity (7) Dissolved 

Oxygen and (8) Biochemical Oxygen Demand. 

1) Hardness:  

Hardness is a measure of the ability of water to cause 

precipitation of insoluble calcium and magnesium salts of 

higher fatty acids from soap solutions. The principal hardness 

causing cations are calcium, magnesium bicarbonate, 

carbonate, chloride and sulphates. The hardness values of the 

present study were found to range between 210 to 245 mg/lit. 

2) Alkalinity:  

Alkalinity value with less than 100mg/lt is desirable for 

domestic use. However, in large quantities imparts bitter taste 

to water. In the present investigation the total alkalinity of the 

water samples is found in the Range 136 to 168 mg/lt. 

3) pH:  

The pH value of natural water changes due to the biological 

activity and industrial contamination. Higher pH includes the 

formation of trihalomethanes which are toxic (Trivedi 1986). 

The pH values of the present investigation were between 5.9 

to 8.4 

4) Conductivity:  

Conductivity is a measure of current carrying capacity. Thus, 

as concentration of dissolved salts increases conductivity also 

increases. Many dissolved substances may produce 

aesthetically displeasing colour, taste and odour. The values 

obtained are in the range 1142 to 1260 mmhos 
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5) Total Dissolved Solids:  

TDS values ranged within 507 to 620  mg/lt. The TDS values 

for ground water range from 19 to 1280mg/lt as per standards 

and in this respect this water is suitable for drinking purposes 

6) Turbidity:  

Measurement of Turbidity reflects the transparency in water. 

It is caused by the substances present in water in suspension. 

In natural water, it is caused by clay, silt, organic matter and 

other microscopic organisms. It ranged from 50.9 to 58.7 

NTU. However the prescribed limit of Turbidity for drinking 

water is 5 NTU (IS: 10500). 

7) Dissolved Oxygen:  

It is an important parameter which is essential to the 

metabolism of all aquatic organisms that possess aerobic 

respiration presence of DO in water may be due to direct 

diffusion from air and photosynthetic activity of autotrophs. 

Oxygen can be rapidly removed from the waters by discharge 

of oxygen demanding wastes. The DO values obtained in the 

present study are within 4.0 to 5.2 mg/L. 

8) Biochemical Oxygen Demand:  

Bio-Chemical Oxygen Demand (BOD) is the parameters used 

to assess the pollution of surface water and ground waters. 

This parameter values obtained in the present study are within 

102 to 120 mg/l  

B. Materials and Methods: 

1) Study Area: 

Robertson Lake is one of the important lake of Jabalpur, 

Madhya Pradesh. The Robertson Lake is situated in 

Mahakausal region of Jabalpur. It lay behind Jabalpur 

Engineering College, Jabalpur. It is surrounded by vehicle 

factory, pump house, hospital, mountains, temples and most 

importantly the population living around the lake area. The 

lake shows the marshy vegetation growing at the bank of the 

lake along with drains and pools that quantify pollution cost 

by municipal and industrial waste. The area of the Robertson 

Lake is about 64.97 Hectare and its coordinates are 

23°11'52"N and 79°59'9"E. 

2) Sampling Method: 

Samples must be taken from locations that are representative 

of the water source, distribution network, points at which 

water is delivered to the consumer, and points of use. The 

following general criteria are usually applicable: 

 samples should represent  the conditions at the most 

unfavourable sources, particularly points of possible 

contamination  

 Sampling points should be selected such that the samples 

taken are representative of the different sources from 

which water enters the system. 

 Sampling points should be located in such a way that 

water can be sampled from reserve tanks and reservoirs, 

etc. 

 There should be at least one sampling point directly after 

the clean-water outlet from each treatment plant. 

 Thus our sample is taken from the point where sewers 

join the lake as it is the most unfavorable point for 

environment. These point represent the type of 

commercial and domestic activities that takes place on 

the trace of a particular sewer. 

Sampling details and Analysis: 

 
Fig. 1: 

SAMPL

E 
LOCATION 

LATITUD

E 

LONGITUD

E 

S1 
AZAD 

NAGAR 
N23020.08’ E79098.35’ 

S2 
RAM 

NAGAR 
N23020.19’ E79098.35’ 

S3 
GOKALPU

R 
N23019.54’ E79098.38’ 

S4 
SHANTI 

NAGAR 
N23019.27’ E79099.16’ 

S5 
SHARDA 

NAGAR 
N23020.39’ E79098.37’ 

S6 
UDAY 

NAGAR 1 
N23019.65’ E79098.12’ 

S7 
UDAY 

NAGAR 2 
N23019.91’ E79098.05’ 

S8 
UDAY 

NAGAR 3 
N23020.08’ E79098.05’ 

Table 1: Sampling Location with Latitude and Longitude 

C. Calculation of WQI: 

The Water Quality Index (WQI) was calculated using the 

Weighted Arithmetic Index method. The quality rating scale 

for each parameter qi was calculated by using this expression: 

Quality rating, Qi = 100 [(Vn -Vi) / (Vs -Vi)] 

Where, Vn: actual amount of nth parameter 

Vi: the ideal value of this parameter 

Vi = 0, 

Except for pH and D.O. Vi = 7.0 for pH; Vi = 14.6 mg/L for 

D.O. 

Vs: recommended WHO standard of corresponding 

parameter 

Relative weight (Wi) was calculated by a value 

inversely proportional to the recommended standard (Si) of 

the corresponding parameter: 

Wi = 1/ Si 

Generally, WQI are discussed for a specific and 

intended use of water. In this study the WQI for human 

consumption is considered and permissible WQI for the 

drinking water is taken as 100. The overall WQI was 

calculated by using Equation:  

Water Quality Index (WQI) = ∑ (Qi)Wi /∑Wi 

WQI Quality of water 

0-24 EXCELLENT 
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25-49 GOOD 

50-74 POOR 

75-100 VERY POOR 

>100 UNFIT FOR DRINKING 

Table 2: Water Quality Classification Based On Wqi Value 

Parameter 

Mea

n test 

result 

Unit 

Standard 

permissibl

e value 

(Si) 

Relativ

e 

Weight 

(Wi) 

Hardness 245 (mg/L) 300 0.0004 

Alkalinity 373 (mg/L) 200 0.0004 

pH 6.8 - 8.5 0.0270 

Conductivit

y 
1198 

(mS/cm

) 
300 0.0001 

TDS 551 (mg/L) 500 0.0001 

Turbidity 53.4 (mg/L) 5 0.0458 

DO 4.1 (mg/L) 5 0.2000 

BOD 102 (mg/L) 6 0.1667 

Table 3: Physico- Chemical Parameters of Water Samples 

Collected From Different Locations 

III. RESULT AND CONCLUSION 

After the study of the Robertson Lake which is situated in 

backside of government engineering collage is that the water 

of this lake is very polluted and not potable. Various sampling 

points analysed with different parameters and health status of 

lake is deviated from Indian Standard parameter and WHO 

parameter. Observed by human being or Socio economic data 

that there are many diseases caused due to the consumption 

of this lake water. Some Biological affects are cholera, 

typhoid, dysentery, infective hepatitis, polio, ascariasis, hook 

worm diseases, lungs problems, eye irritation, nostril 

problems, skin hazards, etc.  

I am suggesting civil engineering structure which 

control the pollution in lake. To control the pollution in lake 

through major sewers by Intercept and treat all sewage at 

Intersection of lake by volume. Divert some and Intercept the 

others. Treat remaining sewage at intersection of lake. Install 

sewage treatment network upstream at sources and Intercept 

for final Treatment at Lake. And to control pollution in lake 

through minor drains by Connect to main sewers as per 

gradient or lift stations. Cluster drains in pockets and treat 

before discharge into lake. Connect Drains to points and lift 

stations for treatment nearby 
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