
ISSN  0973 - 6921                                                                                             J. Environ. Res. Develop. 
Journal of Environmental Research And Development     Vol.10 No. 02, October-December 2015 

304 
 

PHYSICOCHEMICAL ANALYSIS OF WATER QUALITY 
OF RATAN TALAO, BHARUCH, GUJARAT, INDIA 

Pandey S. C.1,  Bharadwaj P. S. .* and Peerzada M. P.2 

1. Research and analysis wing, Global earth Society for Environmental Energy and 
Development,  Bhopal,  M.P. (INDIA) 

2. Department of Chemistry, Shree J. P. Arts and Science College, Bharuch, Gujarat  (INDIA) 

    

Received June 25, 2015                                                             Accepted October 10, 2015 

ABSTRACT 
Pollution of water bodies is one of the areas of major concern to environmentalists. The paper is 
intended to analyse the water quality by studying various physicochemical parameters of Ratan 
Talao, situated in the middle of Bharuch, Gujarat, India. Concerned location, Ratan Talao was 
built in 16th century. It is believed that more than 200 turtles of rare species, older than 150 
years or more are living in this lake. Encroachment in surrounding areas is leading to improper 
waste disposal, dumping of garbage, entry of flowing untreated sewage as well as household and 
industrial effluents into the lake, leading to the deterioration of water quality. For estimation of 
pollution, a study was conducted during the period of September 2014 to determine parameters 
such as nutrient salts, organic matters, pH, Conductivity, Dissolved Oxygen (DO), Chemical 
Oxygen Demand (COD), Biochemical Oxygen Demand (BOD), Suspended Solid (SS), Total 
Dissolved Solids (TDS) and microbiological study. Samples were collected from four different 
locations and were analysed.  By observing the results, it can be concluded that the parameters 
which were studied for the examination of water quality exceeded the permissible limit 
indicating water body as highly polluted and unsafe for aquatic ecosystem. This could also lead 
to the contamination of nearby ground water resources. The situation is alarming and therefore 
immediate action is required to provide healthy ecosystem and thus save rare species of old 
turtles present in the lake. 

Key  Words :  Physicochemical  parameters, Conductivity,  Dissolved  Oxygen,  Biological  
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INTRODUCTION 

Lakes and ponds are highly valued for their 
recreational, aesthetic and scenic qualities and 
the water they contain is one of the most 
treasured of our natural resources.  They 
constitute important habitats and food resources 
for aquatic life and wildlife, but their ecosystems 
are fragile.  Their   ecosystems can undergo rapid 
environmental changes often leading to 
significant declines in their aesthetic, recreational 
and aquatic ecosystem functions. Human 
activities further accelerate the rates of change. 
Bharuch was originally known as ‘Bhrugukutch’ 
with reference of its existence in the ‘Purans’ in 
the ancient India. The town is located on the 
North bank of river Narmada. The development 
of industries in the surrounding 30 km has given 
a life line to the old town. Due to the 

industrialization there is growth in the 
population, residential and commercial buildings, 
roads, power consumption, vehicles, increase in 
water demand and drainage problems. 
Concerned location, Ratan Talao is situated in 
the middle of the old town and now encroached 
by slum area. The increasing anthropogenic 
pressure influences in recent years in and around 
aquatic systems have contributed to a large 
extent to deterioration of water quality, 
accumulation of sediments and shrinkage of 
water bodies leading to their accelerated 
eutrophication1-3.  Because of negligence by 
human being, the quality of water is deteriorating 
day by day. Release of untreated sewage and 
domestic water into the Ratan Talao itself and 
dumping of waste garbage by surrounding area 
make approach to it difficult. Changes in the 
water quality affect the biotic community of the 
aquatic ecosystem4 which ultimately reduces the *Author for correspondence 
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primary productivity5.  Decrease in water quality 
increases the risk of water borne diseases and is 
critically concerned with the public health also. 
Therefore it has been a growing concern for 
conservation and management of the available 
water resources6,7  by keeping  check at regular 
time intervals. In the present study quality of 
water is assessed   by the analysis of physical, 
chemical and biological characteristics of water. 

AIMS AND OBJECTIVES 
To investigate the water quality of Ratan Talao, 
Bharuch, Gujarat, India which is deteriorating 
day by day, its adverse impact on aquatic, biotic 
living system and on rare species of tortoises 
living in it so that steps could be taken to  
provide clean and healthy environment for  
aquatic and biotic living  system  mainly  
tortoises and public residing around.  

MATERIAL AND METHODS 
The surface water samples from Ratan Talao   
were collected from four sampling stations. 

Collected water samples were brought 
immediately to the laboratory for estimation of 
various physicochemical parameters like pH, 
conductivity, TDS, TSS, chloride, COD, BOD, 
DO, ammonical nitrogen, free ammonia, 
phosphate, total coliform bacteria. Physico-
chemical parameters were analysed as per 
standard methods of APHA8 and were compared 
for their maximum permissible limit with 
standards given9-11.  
Geographical location of experimental site 
Bharuch city of India lies on the geographical 
coordinates of 21° 42' 0" N and 72° 58' 0" E on 
the Northern bank of river Narmada. Ratan 
Talao is situated in middle of this town. Google 
image of Ratan Talao and sampling stations from 
where the samples were collected are shown in 
Fig. 1 which is triangular in shape and most part 
of the bank faces diverse human activities like 
washing, bathing and also receives sewage as 
well as domestic waste water from surrounding 
area through open drains. 

 
Fig. 1 : Google image of Ratan Talao situated in middle of the Bharuch Town, Gujarat, India 

RESULTS AND DISCUSSION 
Turbidity 
The  American  Public  Health  Association  
(APHA) defines  turbidity  as  the  optical  
property  of   water.  Clay, silt, organic matter, 
phytoplankton and other microscopic 
organisms cause turbidity in pond water. 
Greater the amount of suspended solids higher 
will be the turbidity of water. All four water 
samples of Ratan Talao were found to be 
turbid  in  nature. Their    greenish   appearance  

indicated the presence of higher amount of 
phytoplankton and microorganisms in the 
water samples. Increase in turbidity might also 
be due to the growing aquatic vegetation. 
Higher turbidity affects aquatic life  indirectly,  
as  it  cuts  off    light penetration through 
water surface which is utilized  by    plants   
for    photosynthesis  and  thus  indirectly  
reduces the primary productivity. Results of 
physicochemical parameters of each site along 
with standard values are reflected in Table 1. 
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                 Table 1 : Physicochemical parameters of water samples at Ratan Talao 

Parameter Sample-1 Sample-2 Sample-3 Sample-4 
BIS 

Desirable 
limit 

WHO 
ICMR 

Desirable 
limit 

Description Turbid liq. Turbid 
liq. 

Turbid 
liq. 

Turbid 
liq. 

 
10 

 
  

pH 9.14 9.11 6.52 9.25 6.5-8.5 6.5-8.5 6.5-9.2 

 
Conductivity 

1.235 
mmhos 

/cm 
 

1.242 
mmhos 

/cm 

1.345 
mmhos 

/cm 

1.238 
mmhos 

/cm 

0.466 
mmhos 

/cm 

0.750 
mmhos 

/cm 

 
- 

TDS 784.0mg/l 818.0mg/l 862.0mg/l 838.0mg/l 500mg/l 500mg/l 500/mg/l 
TSS 264.0mg/l 150.0mg/l 70.0mg/l 122.0mg/l 100mg/l - - 

Chloride 
266.81 
mg/l 

 

281.33 
mg/l 

255.92 
mg/l 

264.99 
mg/l 

250 
mg/l 

250 
mg/l 

200 
mg/l 

COD 
 

120.96 
mg/l 

 

131.04 
mg/l 

100.8 
mg/l 

100.8 
mg/l 

250 
mg/l  - 

BOD 
 

39.0 
mg/l 

 

45.0 
mg/l 

30.0 
mg/l 

33.0 
mg/l 

30.0 
mg/l 

30.0 
mg/l 

30.0 
mg/l 

DO 0.00 
mg/l 

0.00 
mg/l 

 

0.00 
mg/l 

0.00 
Mg 

 
 

 
4-6 mg/l  

Ammonical 
nitrogen 

1.9 
mg/l 

 

3.17 
mg/l 

2.54 
mg/l 

2.54 
mg/ml 

50 
mg/l 

50 
mg/l  

Free 
ammonia 

0.210 
mg/l 

 

0.210 
mg/l 

0.280 
mg/l 

0.280 
mg/l 

5.0 
mg/l 

 
- 

5.0 
mg/l 

Phosphate 
 

16.08 
mg/l 

 

26.20 
mg/l 

32.20 
mg/l 

20.28 
mg/l 

5.0 
mg/l - - 

 
Total 
coliform 
bacterial 
 

 
>1600 

MPNindx 
/100ml 

 

 
>1600 

MPNindex 
/100ml 

 
>1600 

MPNindex 
/100ml 

 
>1600 

MPNindex 
/100ml 

 
10MPN 
index 

/100ml 

 
10MPN 
Index 

/100ml 

 
- 

 
pH 
The pH serves as index to denote the extent of 
pollution. The pH of water body is very 
important in determination of water quality 
since it affects other chemical reactions such as 
solubility and metal toxicity12. The factors like 
photosynthesis, respiratory activity, tem-
perature, exposure to air, disposal of industrial 
wastes etc. bring out changes in pH.  Variation 

in pH is mostly due to   photosynthesis and 
community respiration of the biota which 
influences aquatic production. Higher value of 
pH is correlated with higher temperature and 
higher decomposition activities13,14.  pH value 
of   samples 1, 2 and 4 was found to be 
alkaline (pH>9.0) and is greater than the 
standard value indicating  higher risk for 
aquatic life inhabiting it. pH  value  of  sample  
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3  was  found  to be 6.5  which  may  be  due  
to  higher  discharge  of   domestic  waste by  
surrounding  community.  Accumulated 
organic matter and vegetation on biological 
oxidation releases carbon-dioxide   which 
ultimately lowers the pH15,16.  
Conductivity  
Conductivity is an important tool to assess the 
purity of water. It depends upon the 
concentration of ions,    nutrient status and 
variation in dissolved solid content in water. 
Conductivity  for  all  samples  was  observed  
between  1.235  mmhos/cm  to  1.345  
mmhos/cm.   A high  level  of  conductivity  
reflects  the  pollution  status  of  the  aquatic  
body. As  conductivity  is  directly  related  to  
dissolved  contents  present  in  water, it gives 
a fair  idea  about  the content of  total  
dissolved  solids. For this, a  factor  of  0.65  
can  be  employed  to  convert  the  
conductivity  values  of  µmhos/cm  at  25ºC  
into  dissolved  solids17. 
Total  Dissolved  Solids 
Total Dissolved  Solids (TDS) depend  upon  
various  factors  such  as  geological  character  
of  watershed,  rainfall,  amount  of  surface  run 
off  and  indicates  the  degree  of  dissolved  
substances in water.  TDS refers to presence of 
any minerals,  salts,  metals,  cations  or  anions. 
Salts  like  carbonates,  bicarbonates,  chlorides,  
sulphates,  phosphates  and  nitrates  of  calcium,  
magnesium , sodium,  potassium,  iron  etc. are 
dissolved  in  natural  water.  Total  dissolved  
solids  of  all  four  samples  of the lake were 
recorded   of which  minimum  was  784.0 mg/l  
in sample-1  and maximum  was 862.0 mg/l in 
sample-3. Due  to  contamination by  domestic  
waste  water, garbage,  fertilizer, etc. in  the  
surface  water,  the  value  of  TDS  was reported  
to  be  high. High  concentration  of TDS reduces 
the solubility of gases  (like oxygen)6   in  water   
and  increases  density  of  water 18. Indeed,  high  
concentration  of  TDS  enriches  the  nutrient  
status  of  water  body  which    results  into  
eutrophication  of  aquatic  ecosystem,  indicative  
of  pollution.. 
Total Suspended Solids 
Total  suspended  solids in the water samples 
of the   pond  varied   from  a  minimum           
of  70.0 mg/l  in   sample-3   to a  maximum  of  

264.0 mg/l in  sample-1. Water high in 
suspended solid may be aesthetically   
unsatisfactory.  Suspended solids result in    
turbidity due to silt and organic matter.  The 
higher concentration of total suspended solids 
is an indicator of pollution in water. The high 
TSS values are responsible for gastrointestinal 
irritation also. 
Chloride 
Anthropogenic source is an important natural 
source of chloride.  The  anthropogenic  source  
of  chloride  in   pond  water in the present 
study is  disposal  of  sewage  as  there  is  a  
continuous  intake  and  excretion  of  chloride  
from  all  animals.  High chloride content in 
water is a good indicator   of pollution. In  all 
the  four  samples of the pond,  the value  of  
chloride  was found to be  more than  the  
permissible  limit. Even  slight  increase  in  
chloride  can  have  a  subtle  impact  on  
aquatic  ecosystem.   Especially tortoises are 
very sensitive to chloride and cannot survive in 
high concentrations.  High  chloride  levels  
can  pose  a  threat  to  crops,  some  animals  
and  aquatic  life.  
Chemical Oxygen Demand 
Chemical  Oxygen  Demand  determines  the  
oxygen  required  for  chemical  oxidation  of  
organic  matter. COD  values  convey  the  
amount  of  dissolved   oxidisable   organic  
matter  including  the  non-biodegradable  
matters present in water.  The  maximum  
permissible  limit  for  COD  is  250mg/l while  
the  maximum  COD  recorded from the water 
samples in present study was  131.04 mg/l  in  
sample-3. Hence    the  value  of  COD from 
all water samples falls  within  the  prescribed  
limits.  This may be  because  no  industry  is  
present  in  the nearby  areas  and the pond  
doesn’t  receive  any  industrial  effluent. 
Biochemical Oxygen Demand 
BOD is a measure of determining the amount 
of dissolved oxygen needed by aerobic 
biological organisms  present in a  water body 
to break down the organic  material  present  in 
the given water sample at a certain  
temperature over a specific time period7. It is 
widely used as an indication of the organic 
quality of water. It  is most  commonly 
expressed  in milligrams of  oxygen consumed   
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per litre of sample  during  5 days  of   
incubation   at 20 °C  and  is  often  used  as a 
robust surrogate of the  degree of organic   
pollution   of water.   Value  of  BOD   for  the  
pond water samples  was  found to be a little  
above  the permissible  limits  with  minimum  
of  30.0 mg/l (standard value)  in  sample-3  
and  maximum  of  45.0  mg/l  in  sample-2. 
Higher values of  BOD  reflect input  of  
organic  wastes  and  enhanced  bacterial  
activity in water. At  high  BOD  values,  the  
aquatic life,  both plants  and  animals are  
adversely  affected. 
Dissolved Oxygen 
Dissolved oxygen   is the most crucial and 
important water quality variable for most 
aquatic life. DO analysis measures the amount 
of gaseous oxygen dissolved in an aqueous 
medium. Oxygen dissolves into water via  
atmospheric exchange and through 
photosynthetic activity carried by  aquatic  
plants  and  algae. Oxygen is essential for the 
metabolism of aerobic organisms and also 
influences inorganic chemical reactions. 
Oxygen is considered a limiting factor, 
especially in water body with a heavy load of 
organic material. Organisms have specific 
oxygen requirements.  The higher  level  of  
nutrient  load,  algal  growth  as  well  as  some  
other  types  of  pollution  can  consume  
oxygen  faster  than  it  is  produced,  robbing  
dissolved  oxygen  of  water.  Low dissolved 
oxygen may prove fatal for many organisms 
for their survival19 as is evident in the study 
area by reported death of 220 rare tortoises 
inhabiting the lake20.  DO  was  observed  to  
be  0.00 mg/l  in  all the  samples from study 
area, imposing  a  high  threat  for  aquatic  
life.  This  oxygen  depletion  might  be  due  
to  high  temperature,  addition  of  sewage,  
other  waste  and  algal  growth. 
Ammonical nitrogen  
Nitrogen,  phosphorous  and  carbon  are  the  
three most  important  nutrients  for  aquatic  
plants. Nitrogen  in  inorganic  form  is  
generally used  by  algae and  rooted aquatic  
plants for  growth.  Nitrogen can undergo 
complex reactions and change form quickly.  
Some  plants  have  the  ability  to  fix  
nitrogen  directly  from  the  atmosphere.  As  a  
result  nitrogen  levels  are  highly  variable  in   

lakes  and  ponds.   The  most  common  form  
of  nitrogen  is  nitrate  and  ammonia.  In  the  
present  study, ammonical  nitrogen was  
measured,  the  value of which varied  from  
1.9  mg/l  in  sample-1,3.17  mg/l  in  sample-
2,  and  2.54  mg/l  in  samples-3 and 4.  These 
values are below the permissible limits of BIS 
and WHO. 
Free ammonia 
Ammonia  is  toxic  to  aquatic  organisms  
even  in  very  low  concentrations.  Ammonia 
levels greater than approximately 0.1 mg/l 
usually indicate polluted waters. When  level  
of  free ammonia  reaches  0.2  mg/l, sensitive  
fish  begin to  die  and  when  it  reaches  2.0  
mg/l  even  ammonia tolerant  fish   may die21.  
However,  the  standard  measure  for free  
ammonia according  to  BIS  and  WHO  is  
5.0  mg/l.  The  risk  from  ammonia depends  
upon  the  water  temperature  and  pH along  
with  the  dissolved  oxygen  and  carbon-
dioxide  levels.  The  higher  the  pH  and  
warmer  the  temperature,  the  more  toxic 
could be the  ammonia. Also ammonia  is  
much  more  toxic  to  aquatic  life  when  
water  contains  very  little  dissolved  oxygen 
and  carbon-dioxide.  It  also  speeds up   the  
eutrophication  process.  Values of  free  
ammonia  measured  for  the water samples 
from study area are  0.210  mg/l  in  samples-1 
and 2,  and,  0.280 mg/l  in  samples-3 and 4. 
Higher pH, 0.00 mg/l DO and presence of  free 
ammonia  indicates increased risk for aquatic  
life. 
Phosphate  
Phosphate  is  essential  for plant  and  animal 
growth. Phosphates  stimulate  the  growth  of  
plankton and  water  plants. If  too much  
phosphate is  present, algae and  water  weeds  
grow  wildly,  choke  the  water  way  and  use  
up  large  amounts  of  oxygen resulting  in  
depletion  of  oxygen  and  ultimately  threaten 
the  aquatic  organisms. Phosphate  is one  of  
the  limiting  factor  for  phytoplankton  
productivity 22. Agricultural  runoff  containing  
phosphate  fertilizers as  well as the  waste  
water  containing detergents etc. tend to 
increase phosphate  pollution  in  water. The 
amount of phosphate recorded in the water of 
the studied pond ranged between 16.08 mg/l in 
sample-1 to 32.20 mg/l in sample-3.   
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This value  is  much  higher  than  the  
desirable limit  of 5.0 mg/l  suggested  by  BIS. 
High  concentration  of  phosphate  may  be  
due  to  continuous entry  of  domestic  sewage 
and  agricultural  runoff from  the  surrounding  
area.  High  concentration of  phosphate  gives  
rise  to  an  algal  bloom  and  results in 
eutrophication. During  multiplication  of  
plankton,  concentration  of  phosphate  
decreases  automatically  simultaneously with  
the  decrease  in  dissolved  oxygen23-27. 
Total  coliform bacteria 
Total  coliform  bacteria  in  the  water  of  
studied pond  for  all  the four samples  was  
>1600 MPN index/100ml. The  fairly  high 
value  of  total coliform is  indicative of  high 
level of  pollution  of  pond  water  by  organic  
means,  particularly through the  discharge of  
sewage and  domestic  effluents. Due to the 
presence of microbial pathogens, the risk 
potential for health of biotic living system 
arises.28-32 

CONCLUSION 
The  present  study  revealed  that  water   of the 
studied  pond  is  highly  polluted  with  
reference  to  all  the  physicochemical  
parameters. Certain  human  activities  like  
washing, recreational,  surface runoff  from  
rainfall,  domestic waste and sewage  discharge  
contribute  considerable  pollution  in the pond. 
Water  quality  from  studied   pond  is  very  
unsafe  for  human  use  and  therefore  needs  
serious  attention.  Some  effective  measures  
are  urgently required  to stop the ongoing 
deterioration and  improve the  water  quality.   
If  similar  conditions continue for a longer  
period,  the  pond will  soon   become  
biologically  inactive.  A periodical  survey, 
which is  essential  to  maintain  the  water  
quality is  highly recommended. 
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