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ABSTRACT 
The present study describes the Quality of river Tapi of Surat city, India. The water samples were 
collected from four sites- Causeway, Chowk , Navadi , Chowpati. Four samples were brought from 
above mentioned different sites each 2 weeks at the time of tide. The evaluation of water quality  was 
done by analyzing different physico chemical parameters like COD, TDS, TSS, DO, BOD, hardness, 
Alkalinity, Nitrate, Nitrite, Phosphate and compared with each other and concluded from the 
statistical analysis that the water quality of causeway is less polluted, Chowk site is moderately 
polluted, Navadi and chowpati sites are highly polluted. From the experimental data and graphical 
representation, it has been concluded that the parameters from these three sites, Chowk , Navadi , 
Chowpati  were observed beyond the GPCB limits. This reflects alarming pollution level in the river 
Tapi,  because of the rapid industrialization and urbanization. Moving water dilutes and decomposes 
pollutants more rapidly than standing water, but many rivers and streams are significantly polluted all 
around the world. A primary reason for this is that all three major sources of pollution (industry, 
agriculture and domestic) are concentrated along the rivers. Industries and cities have historically 
been located along rivers because the rivers provide transportation and have traditionally been a 
convenient place to discharge waste. Agricultural activities have tended to be concentrated near 
rivers, because river floodplains are exceptionally fertile due to the many nutrients that are deposited 
in the soil when the river over flows. To overcome this sensitive and critical issue specific treatment 
has to be decided for the industrial effluents before discharge it into the surface water resources. The 
special attention and the remedial measures  must be given to the problem of Tapi river contamination 
to prevent life of flora and fauna. 

Key Word : Water quality, Pollution, Physico chemical analysis, Statistical analysis, Tapi 
river contamination 

 
INTRODUCTION 

Water is a prerequisite for the existence of life 
due to its unique physical and chemical 
properties. Water is the most critical limiting 
factor for many aspects of life, such as economic 
growth, environmental stability, biodiversity 
conservation, food security and health care. In 
most cases there is no substitute for water. Water 
is the main constituent of hydrosphere and is a 
renewable resource. Water is needed for daily 
use by organisms, for irrigation, navigation, 
industrial use, electricity production and 
domestic use. About three-fourth of the Earth 
surface    is   occupied   by  oceans which contain  

about 97.5% of the Earth's water in                    
strongly   saline    conditions.   The  rest  2.5%  is  
fresh water and all of this is not available for 
direct human use. Most of the fresh water (i.e. 
1.97% of the total water) is permanently frozen 
as polar or glacial ice. Remaining fresh water 
occurs as ground water (0.5%), water in lakes 
and rivers (0.02%), soil (0.01%) and 
atmosphere (0.0001%). Thus, only a small 
fraction of fresh water is geographically uneven 
varying greatly from country to country and 
even with in a country from one region to 
another. The Water cycle helps us to get a 
regular supply of fresh water. Annually about 
430,000 cu.km. of water evaporates from ocean 
and only about 390,000 cu.km. falls back as 
precipitation. The remaining 40,000 cu.km. fall  *Author for correspondence 
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on land as rain and snow. Surface water  of  
lakes,  streams and river are the main sources of 
water supply for all our needs. But 
unfortunately these water bodies are heavily 
polluted. Of every thousand gallons of water 
on earth, only 3 gallons are drinkable. 

A river is defined as a large natural stream of 
water emptying into in ocean, lake, or other 
body of water and usually fed along its course 
by converging tributaries. Rivers and streams 
drain water that falls in upland areas.  
Surat city is located in the Southern part of 
Gujarat at 21"+ 12' N latitude and 72"+ 52' E 
longitude on the Southern bank of river Tapi. 
The Arabian Sea coastline is on its West at a 
distance of 14 miles by water along river Tapi 
and 10 miles by road along Dumas. It is 
located at a height of 13 meters above mean 
sea level. The city forms a major urban core in 
the Ahmedabad – Bombay regional corridor, 
centrally placed between both the settlements, 
at a distance of 260 kms. North of Bombay and 
224 kms. south of Ahmedabad.  The area has a 
gradual slope towards the Western and 
Southern part of the city having a natural 
drainage system towards river Mindhola. The 
river Tapi flows through the city dividing it 
into two parts. The pattern of the Kakrapar 
canals indicates the alignments of the natural 
slopes from North-East to South-West. Surat 
experiences monsoon rain ranging between 50 
inches and 70 inches every year. The river 
Tapi is one of the major rivers flowing in the 
western part of India. Tapi origins in Satpura 
Mountain in Betul district of Madhya Pradesh 
at an elevation of 752m above sea level. The 
length of this river is 724 km from its origin 
and it runs through three states (Madhya 
Pradesh, Maharashtra and Gujarat) before it 
meets the Arabian Sea. There are four 
tributaries joining at the right bank of the river 
(Vanki, Gomai, Amravati and Ani) and then 
left bank tributaries (Nesu, Amravati, Bury, 
Panghara, Buri, Girna, Vaghar, Purna, Muna 
and Spina). The Purna is the largest tributary 
draining approximately 29% of the basins are, 
followed by Girna 15.4%.  Other tributaries are 
relatively small.  In the last stretch of 145 km 
flow to the lowlands of Surat district of south 
Gujarat, considerable fragmentation of the 
river  has   already   taken  place in the name of  

public and private interest of agricultural 
irrigation,  water supply, power generation and  
flood control. With the completion of Kakrapar 
project in 1955, approximately 70 km, 
upstream from the mouth of the river in 
Kakrapar village and Ukai dam in the Ukai 
village of Songadh taluka in 1972 and their 
long  irrigation canals have turned the mighty 
Tapi river into a narrow stream. The 
construction of weir cum causway of Rander in 
1994 is a seer scale human assault on this 
already fragmented ecosystem.  By the 
construction of weir cum causeway at Rander 
in 1994  Tapi river has been divided into two, 
upstream of the weir as fresh water and 
downstream of the weir as a marine inlet. 
Number of materials enter the system from the 
atmosphere, from the catchment area and from 
its own basin. The chemical properties of fresh 
water alter physical properties of the medium 
and have significant bearing on the distribution 
and metabolic activities of the existing life. 
The diverse chemical properties of fresh water 
medium such as carbon dioxide (CO2), oxygen 
(O2), alkalinity, pH, sodium (Na), potassium 
(K) etc. are important controlling factors for 
determining the presence and distribution of 
aquatic organisms. As well as amount of these 
chemicals present in water play an important 
role in determining the quality of water for 
various purpose. 
Eutrophication is a major water quality 
problem since last many years, causing turbid 
water with high algal biomass and offering 
poor conditions to the ecosystem. During the 
recent past the word Euthrophication has been 
used more and more to denote the artificial and 
undesirable addition of plant nutrients, mainly 
phosphorous and nitrogen to water bodies. The 
drinking water supply of Surat city is  provided 
by water treatment plants run by Surat 
Municipal Corporation is drawn from river 
Tapi through intake well. The growth of water 
hyacinth many times create problem to this 
intake well. As a result the water treatment 
plant has to be shut down for couple of days 
and ultimately the citizens have to suffer for 
drinking water.  
Surat is regarded as an industrial capital of 
Gujarat state, it has large number of chemical, 
diamond, textile, ion and steel, cement, 
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pharmaceuticals and many other industries. As 
a result  of rapidly expanding industrialization,  
urbanization and population blast, our streams, 
lakes, ponds and other water bodies are being 
polluted. Water is regarded as polluted when it 
is changed in its quality or composition 
directly or indirectly as a result of human 
activities. The same is happening in the river 
Tapi near Surat city. The quality of life is 
linked with the quality of the environment 
hence the biological components of fresh water 
depends solely on physico-chemical condition 
of water. The untreated waste water thrown out 
by the industries in the Tapi is the major cause 
of water pollution. Also the untreated waste 
water and sewage thrown in the river Tapi has 
increased water pollution in this area. Due to 
lack of sanitation facilities polluted water 
enters directly into the river.1 

Tidal streams are complex watercourses that 
represent a transitional zone between riverine 
and marine systems they occur where fresh and 
marine waters converge. Because tidal 
circulation processes cause substantial 
turbulence in these highly dynamic zones, tidal 
streams are the most productive of water 
bodies. Their rich biological diversity, 
combined with the convenience of land and 
water transports, provide sites for concentrated 
populations that evolve into large cities. 
Domestic wastewater is generally discharged 
directly into tidal streams in Taiwan, 
necessitating regular evaluation of the water 
quality of these streams. Given the complex 
flow dynamics of tidal streams, only a few 
models can effectively evaluate and identify 
pollution levels. This study evaluates the River 
Pollution Index (RPI) in tidal streams by using 
kriging analysis.2   
Change in  physico-chemical composition of 
water encourages the growth of weeds. The 
health problems caused by presence of aquatic 
weeds are well-known. In the Damodar valley 
area in eastern India Anopheles breeding and 
malaria have been serious problem. Cholera 
epidemics in Bangladesh can be positively 
related to water hyacinth infestation. In Surat, 
due to polluted water many water borne 
diseases occur throughout the year like 
jaundice, cholera, dysentery etc. thus the water 
pollution is one of the major problems faced by 

the people of Surat city. The water pollution 
has   serious   impacts   on   the  life for healthy  
survival. Change of physico-chemical compo-
sition of water - increase of nutrients, 
encourages weed development. This results in 
the development of Sudds (floating islands). 
The Sudds are quite frequent in most of more 
heavily infested water bodies. The same 
condition is prevailing in the river Tapi. As a 
result of rapid filling of the water body, it is 
turning into a mass, unfit even for a fish 
culture. Fisheries are also indirectly affected 
by other changes in environmental physico-
chemical characteristics in infested water 
bodies. If there is any change in the physico-
chemical characteristics due to the human 
activities such as mining, agriculture, stock 
breeding, fisheries, urban human activities, 
leather industries, foresting, construction work 
and various other industries, there will be 
adverse effect on living beings. This is a 
worldwide problem both for industrialized and 
developing countries, as well as in the rich and 
poor countries. 
Progress of mankind depends more and more 
on the development and exploitation of natural 
resources. Consequently nature cannot be 
preserved. On the other hand, it is of the 
almost importance to conserve nature and its 
resources and to protect the physical 
environment from avoidable harms and 
disturbances. Today also the people living in 
nearby villages of the surat city on the bank of 
river Tapi use river water directly for various 
purposes such as bathing, drinking, washing, 
irrigation etc. The polluted water of river used 
for the above mentioned purposes becomes 
very harmful for their health.  
Because of adverse changes in physico-
chemical composition of water many 
disturbances take place in an aquatic 
ecosystem. Excessive growth rate of 
macrophytes can lead to accumulation of 
organic matter and subsequent depletion of the 
oxygen content of the water causing distress or 
death of fish and other aquatic animals. 
Anaerobic condition renders the water 
undrinkable and sometimes leads to the 
production of hydrogen sulphide, which may 
seriously affect generating equipments in 
hydroelectric  power  station. Among the many  
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organisms supported by aquatic vegetation are 
the vectors of the several water borne diseases.  
Excessive weed growth can also result in 
silting of rivers, canals, lakes and reservoirs, 
reduction in water flow rate and consequently 
flooding and erosion of the shores of the water 
body. All these and many more problems 
associated with the utilization of fresh water 
resources are caused by aquatic weeds in Asian 
countries. 
The importance of water quality in regard to 
both human health and production of food 
supply has become widely recognized in recent 
years and to some extent, the importance of 
water quality in the maintenance of health and 
desirable aquatic population has also gained 
appreciation. In recent years, ecologist, hydro 
biologist and engineer have been paying 
special attention to aquatic environments, as 
they bear our most important aspects of water 
use. These now include industrial and 
agricultural uses, impoundment of water for 
power and flood control, fish wild life habitat 
and waste disposal . 
The Central Pollution Control Board (CPCB) 
has established a network of monitoring 
stations on rivers across the country. The 
network is comprising of 870 stations in 26 
state and 5 union territories spread over the 
country. The water quality monitoring of major 
rivers indicates that organic pollution is 
predominant and almost all the surface water 
sources are contaminated to some extent by 
Coliform Group of Bacteria that make them 
unfit for human consumption unless 
disinfected. The grossly  polluted rivers on 
specific stretches are Sabarmati, Godavari, 
Satluj, Yamuna, Cauvery, Ganga, Krishna, 
Tapi, Mahanadi and Brahmani whereas 
relatively clean rivers are Mahi, Narmada, 
Brahmaputra and Beas with respect to organic 
and bacterial pollution.  

A water quality standard is the combination of 
a designated use for a particular body of water 
and the water quality criteria designed to 
protect that use. Designated uses include 
support of aquatic life, primary or secondary 
contact recreation, drinking water supply and 
shellfish propagation and harvest. Water 
quality   criteria consist of narrative statements  

and numeric values designed to protect         
the designated uses. The criteria developed to  
protect  the  designated  use  may differ and 
are dependent on the specific designated 
use(s) of a water body.3 

Domestic sewage discharge, the quantity of 
synthetic detergent usage and industrial 
capacity all increase with increased 
population density, so the phosphorus 
discharge also increases with increased 
population density. If the TP content is 
averaged in three sections, Tianjin (the Jiyun 
to Dagu rivers), Cangzhou (the Duliujian to 
Dakou rivers) and Dongying (Dongying 
Harbour to the Yellow river mouth), the 
averaged TP content in the three sections 
decreases in three steps from north to south. 
Comparing the average population density for 
the same three sections, the same steps can be 
found. The results of field measurements 
further prove Wang et al.’s viewpoint. 
Biochemical Oxygen Demand (BOD) is a 
measurement of organic pollution in a water 
body. BOD increases as micro-organisms 
accumulate to degrade organic material. BOD 
is expected to have trends opposite to those of 
dissolved oxygen: in areas where dissolved 
oxygen is high, organic pollution is low and 
BOD levels will also be low. High levels of 
organic pollution and BOD are associated 
with river eutrophication.  

Organic pollution may be derived from a 
variety of sources. Common organic 
pollutants include: phenols which are 
common in industrial food manufacturing, 
surfactants which are a by-product of 
detergents and are common in both household 
and industrial wastes, sewage, agricultural 
and urban run-off, and domestic waste.  
Industries which emit pollutants to which 
BOD levels are particularly sensitive include: 
food processing, oil extraction and refining 
(sugar cane refining is a particularly large 
industry in Brazil and untreated waste waters 
from sugar refineries carry high organic 
pollution loads), pulp and paper industries 
and textiles. BOD is also sensitive to 
pollutants from chemical and pharmaceutical 
industries, mining, metallurgy and machine 
production. 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development      Vol. 9 No. 02, October-December 2014 

310 
 

AIMS AND OBJECTIVES 
To monitor the level of water pollution in the 
river Tapi at different sites in Surat city, India 
due to urbanization and industrialization..4,5 
Scope of the study is to check whether the 
selected parameters are lying under the 
permissible limit of GPCB or not ? If they are 
above the permissible limit, explore the 
possibility to treat such polluted water. To stop 
the river-pollution by checking and control this 
parameter at source point. To suggest the control 
measure for not to pollute the river-water. 

MATERIAL AND METHODS 
The water samples were collected from a depth 
of 0.5m and  against the water current from the 
flowing river water. The water samples were 
collected between 6:00AM to 9:00AM, in 2.5 

litter plastic bottles (with double cap       
device)  which   were   previously  cleaned with 
dilute HNO3 and detergent followed by distilled 
water. Before sampling they were again rinsed 
with sampling water. The samples were collected 
up to the top, without leaving any space so as to 
prevent the premature release of dissolved gases 
during the transit period. Some parameters 
namely pH, Dissolved Oxygen (DO), 
temperature, turbidity, odour and colour were 
estimated on the spot. Estimation of rest of the 
physico-chemical parameters was carried out in 
the laboratory on the same day. 
Water samples were collected from 4 
different sites in each month. The selected 
sampling stations were as follows. Locations 
of all these sampling station are indicated in 
Fig.1.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : Map of Surat city and Tapi basin 

W1–Causeway,W2–Estuarine region near 
Chawkbazar, W3 – Chowpati, W4 – Ambikani-
ketan  The samples of water for physico-
chemical analysis was collected on every 
monday of each month from January  to 
February from W1, W2, W3 and W4 sites 
respectively.  Thus 8 samples were collected 
from each spot during the whole study period at 
an interval of one week. The description of 
analyzed parameter along with method and 
GPCB standards is given in Table 1. The  para-
meters were measured using APHA standards 
methods of water and wastewater examination.6 

RESULTS AND DISCUSSION 
Water quality 
The quality of natural water in rivers, lakes and 
reservoirs and below the ground surface 
depends on a number of interrelated factors. In 
its movement on and through the surface of the 
heart, as water is the universal solvent, it  has 
the ability to react with the minerals that occur 
in the soil and rocks and to dissolve a wide 
range of materials, so that its natural state is 
never pure. It always contains a variety of 
soluble inorganic, soluble organic and organic 
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compounds. In addition to these, water can 
carry  large amounts of insoluble materials that 
are held in suspension. Both the amounts and 

type of impurities found in natural water vary 
from place to place and by time of year and 
depends on a number of factors. 

Table 1 :  Physico chemical parameters with respective analytical methods water standards 
by Gujarat Pollution Control Board, Gujarat, India 

S/N Analysis  method Parameter 
Inland 
surface 
water 
(mg/l) 

Drinking 
water 
(mg/l) 

1. pH meter pH (no unit) 6.5-8.5 6.5-8.5 
2. Winkler’s Azide modification DO - *4.0 
3. Drying method TDS 2100 500 
4. Drying method TSS 100 - 
5. Open Reflux, redox titration  COD 100 - 
6. Winkler’s Azide modification BOD 30 - 
7. EDTA complexometric titration  Ca - 75 
8. EDTA complexometric titration Mg - 75 
9. EDTA complexometric titration Total hardness - 300 
10. Acid-Base titration Total alkalinity - 200 
11. Chromotropicacidmethod 

(spectrophotometer) NO3
- - 45 

12. Diazotizationmethod 
(spectrophotometer) NO2

- - - 
13. Ascorbic acid method  

( spectrophotometer) PO4
3- 5 - 

14. Thermometer Temperature   
-Generally, TSS should not be present in drinking water. 
* Tolerence limits for Public water supplies. IS: 2296-1974 40% of the saturation value or 3 mg/l, the higher value is 
desirable. - Generally,  
COD is not measured in water used for drinking purpose. But due to increased industrialization and Urbanization, it has 
been measured just to check the chemical contamination in surface water.  

These factors include geology, climate, 
topography, biological processes and land use. 
The impurities determine the characteristics of a 
water body.  
From the experimental data shown in Table 2 to 
Table 5  and the graphical representation shown 
in Fig. 2 to Fig.4, it has been concluded that all 
the parameters considered, most of them are 
found to be beyond the limits. Four Samples 
were brought from different sites and compared 
with each other and from the statistical Study 
shown in  Fig. 5, it is  concluded  that the water 
quality of causway is less polluted, chowk site is 
moderately polluted, navadi and chowpati sites 
are highly polluted.  The reason for this might be 
the causeway site is not populated or industrial 
area.  It is remote place, hence nobody spoil the 
quality of water resource. 

Secondly, the Singanpore Causeway site is 
located on right north direction                    (N - 
21013'14" , E - 72048'20") of main stream of river 
Tapi,  it is quiescent place, even the water of high 
tide from the Arabian Sea cannot disturb this 
surface water , because Singanpore Causeway is 
of 6.0 meter height and does not allow tidal water 
from sea to enter into river Tapi because sea-
tide’s height is normally 5.5 meter . The heavy 
impurities may be settled down at the bottom of 
these surface water resources.  
The remaining three sites are populated, so the 
human and industrial activities pollute its water 
quality. 
The temperature of a water body is crucial to the 
amount of dissolved dioxygen it can contain. The 
warmer the water the less dioxygen it contains.  



J. Environ. Res. Develop. 
Journal of Environmental Research And Development      Vol. 9 No. 02, October-December 2014 

312 
 

Table 2 : Various parameters of water quality on 26 January of river Tapi, Surat, Gujarat, India 

S/N Site pH 
Atms. 
Temp. 

0C 

Water 
Temp. 

0C 

DO 
mg/L 

TDS 
mg/L 

TSS 
mg/L 

COD 
mg/L 

BOD 
mg/L 

Ca H. 
mg/L 

Mg H. 
mg/L 

T. H. 
mg/L 

T.A. 
mg/L 

NO3
- 

mg/L 
NO2

- 
mg/L 

PO4
3- 

mg/L 

1. Causway 9.6 19.2 23.3 1.5 216 23 17.9 - 13 73 86 98 3.3 1.8 0.27 

2. Chowk 7.9 22.1 23.9 2.6 3630 836 101.3 49 285 1284 1569 1510 26.9 4.1 2.70 

3. Navadi 8.6 21.4 22.7 4.0 4250 616 119.6 59 309 1392 1701 1690 14.9 5.3 2.30 

4. Chowpati 8.9 19.2 23.1 3.3 4810 1024 113.6 56 376 1672 2048 2280 31.9 4.6 3.30 

Table 3 : Various parameters of water quality on 09 February of river Tapi, Surat, Gujarat, India 

S/N Site pH 
Atms. 
Temp. 

0C 

Water 
Temp. 

0C 

DO 
mg/L 

TDS 
mg/L 

TSS 
mg/L 

COD 
mg/L 

BOD 
mg/L 

Ca H. 
mg/L 

Mg H. 
mg/L 

T. H. 
mg/L 

T.A. 
mg/L 

NO3
- 

mg/L 
NO2

- 
mg/L 

PO4
3- 

mg/L 

1. Causway 8.6 20.0 21.1 2.0 225 70 51.6 6 11 86 97 107 4.1 2.2 0.30 

2. Chowk 7.7 22.1 23.5 3.1 3511 1019 91.6 40 199 1162 1361 1217 29.3 3.6 2.90 

3. Navadi 7.3 21.4 22.4 3.7 4596 776 136.5 46 378 1278 1656 1711 17.2 6.1 2.10 

4. Chowpati 7.6 21.8 23.0 3.9 4510 984 149.1 39 315 1572 1887 1936 30.7 4.1 3.20 
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Table 4 : Various parameters of water quality  on 23 February of river Tapi, Surat, Gujarat, India 

S/N Site pH 
Atms. 
Temp. 

0C 

Water 
Temp. 

0C 

DO 
mg/L 

TDS 
mg/L 

TSS 
mg/L 

COD 
mg/L 

BOD 
mg/L 

Ca H. 
mg/L 

Mg H. 
mg/L 

T H. 
mg/L 

T.A. 
mg/L 

NO3
- 

mg/L 
NO2

- 
mg/L 

PO4
3- 

mg/L 

1. Causway 9.1 21 22.1 3.0 240 59 65 15 21 87 108 84 5.6 1.5 0.31 

2. Chowk 8.3 23 24.5 4.9 3589 912 120 31 219 1070 1289 1391 25.2 3.9 3.03 

3. Navadi 7.5 21.5 22.3 3.7 4313 691 103 25 335 1169 1504 1501 16.1 5.8 1.90 

4. Chowpati 8.0 22.5 23.4 3.9 4631 1081 111.6 30 285 1243 1528 1601 32 3.9 3.50 

Table 5 : Various parameters of water quality on 09 March of river Tapi, at Surat, Gujarat, India 

S/N Site pH 
Atms. 
Temp. 

0C 

Water 
Temp. 

0C 

DO 
mg/L 

TDS 
Mg/L 

TSS 
mg/L 

COD 
mg/L 

BOD 
mg/L 

Ca H. 
mg/L 

Mg H. 
mg/L 

T H. 
mg/L 

TA 
mg/L 

NO3
- 

mg/L 
NO2

- 
mg/L 

PO4
3- 

mg/L 

1. Causway 8.7 22.8 23.0 2.8 229 45 45.2 14 15 75 90 101 3.8 1.6 0.28 

2. Chowk 7.9 24.0 24.5 4.5 3556 994 99.1 45 227 982 1209 1440 24.5 3.8 3.20 

3. Navadi 7.6 22.5 23.5 3.4 4489 646 122.4 62 320 1167 1487 1615 15.8 5.5 2.10 

4. Chowpati 8.9 24.5 25.0 4.3 4590 1057 120.2 42 301 1219 1520 1837 29.9 4.3 3.00 
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Fig. 2 : Water quality of river Tapi of Chowpati site, Surat ,India 

 
Fig. 3 : Water quality of river Tapi of Chowpati site, Surat ,India 

 

 

 

 

 

 

 

 

 

 
Fig. 4 : Water quality of river Tapi of Chowpati site, Surat ,India 
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Fig. 5 : Comparison of water quality of different sites at river Tapi in Surat, India 

pH of all these sites is highly alkaline up to 9.6 
indicate the domestic waste water may added 
nearby this site cause the pH alkaline. Beyond 
this range the water will effect the mucous 
membrane if it is used for drinking purpose and / 
or water supply system. 
All the sample from various site indicate the low 
amount of NO3

-  and  PO4
3- belong to GPCB 

standard.  
Ninety-two percent of the samples that were 
observed have TN:TP ratios greater than ten and 
none less than five; the average TN:TP ratio is 
27.8 and the median 22.0. Therefore, it is 
concluded that nutrients in general and 
phosphorus in particular are not impairing the 
aquatic life use in the Potomac river LNB main 
stream. MDE therefore concludes that currently 
the Potomac river LNB aquatic life use is not 
being impaired by nutrients, based on the weight 
of evidence established above.3 

Dissolved Oxygen for all the sample was found 
to below 4.0 ppm except Chowk sample.  So the 
depletion of DO is continuously occurring due 
the discharge of industrial waste water or by the 
contamination added by the city civilization. 
Dissolved Oxygen depletion may be observed 
because of : Farmers put fertilizers and pesticides 
on their crops so that they grow better. But these 
fertilizers and pesticides can be washed through 
the soil by rain, to end up in rivers. If large 
amounts of fertilizers or farm waste drain into a 
river the concentration of nitrate and phosphate 
in the water increases considerably. Algae use 
these substances to grow and multiply rapidly 
turning the water green – this is the reason for 

nitrate and phosphate parameters are lying under 
the limit. This massive growth of algae, called 
eutrophication, leads to pollution. When the 
algae die they are broken down by the action of 
the bacteria which quickly multiply, using up all 
the oxygen – is the reason for DO depletion in 
the water which leads to the death of many 
animals. 
Water samples collected from Chowk, Navadi, 
Chowpati were indicated the value of TDS 
beyond the GPCB standards, indicate the 
presence of the high amount of dissolved solids 
which also indicates the presence of organic 
matter in river water, whereas the water sample 
from Causway having a TDS value between 200 
to 250 ppm which is under the GPCB standards.  
Causway samples indicated the low TSS value 
which belongs to GPCB standard  whereas rest 
of other samples were found with  high TSS 
value which was not following the GPCB 
standard which imparts high turbidity in water. 
This might have occour due to the presence of 
clay, organic matter and other microorganism.  
Suspended solids in a moving body of water will 
settle out at a various points or be carried longer 
distances, depending on their size and the rate of 
the flow. The higher the amount of suspended 
solids is, the cloudier or more turbid is the water. 
Suspended matter can affect the amount of light 
entering water and therefore restrict the amount 
of photosynthesis that can occur and therefore 
the growth of plants. Small particles settling out 
in large amount on the bottom of a water body 
can prevent some organisms from living there as 
well as preventing green plants from 
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photosynthesising.  
How fast the water body moves affects the 
degree of mixing of water and how much 
dioxygen it will carry. Thus, fast-flowing highly 
agitated streams will not only be saturated with 
oxygen but also carry well-mixed nutrients, 
which will be ultimately carried to a river. 
Due to heavy industrialization and urbanization 
the COD has been checked and it has been 
detected in all the samples but COD value of 
water sample from Causway & Chowk are found  
to be within the limit while in water sample from 
Navadi & Chowpati having a high COD value. 
This might have occurred due to the presence of 
heavy organic load or due to the presence of 
chemical contamination which might come from 
the discharge of industrial effluent and resistant 
to biological degradation. 
BOD value of water sample from Causway is 
found to be within the limit.  BOD values for the 
other sites are above the GPCB Standards, which 
shows the presence of organic load, which is 
biologically degradable.  
As hardness and total alkalinity is considered as  
parameter for drinking water, but not considered 
for waste water .The value for Ca, Mg hardness 
and total alkalinity of causway site is under the 
limit of GPCB Standards for drinking water, but 
rest of the sites are showing higher values. If 
such water is used directly there might be 
encrustation in water supply structure and 
adverse effects on domestic use can be observed 
due to presence of hardness and beyond the limit 
of alkalinity parameter-taste of water becomes 
unpleasant. 
The optimal level of total alkalinity is 40-
150ppm. Alkalinity has direct effect on the 
production of plankton. In water bodies 
carbonate minerals are responsible for fluctuation 
in total alkalinity. Water with more than 50ppm 
total alkalinity is considered as conducive for fish 
production.7, 9   studied extensively the alkalinity 
and its impact of various reservoirs. 
Biologically temporary hardness plays a key role 
in buffering capacity, thus neutralizing the pH 
due to addition of acidic products. This has a 
great effect on biodiversity of an ecosystem. The 
concentration of Ca and Mg ions in water less 
than 40ppm is soft and more than 40ppm is hard 
water. The hardness of water with 15ppm more 
is satisfactory for growth of fishes Rajaskekar 

et.al7  Effect of the major cat ions on the growth 
of flora is of ecological significance.8-16  

CONCLUSION 
However, from the study it is concluded that 
river Tapi is receiving the influx of pollutants 
which are responsible for changing its water 
quality. The increasing human settlement and 
industrialization in close proximity to the Tapi 
river are among the prominent causes of changes 
in water quality. If the trend continues and 
population in catchments area of Tapi increases 
further, there will be more deterioration of water 
quality in future. Many types of pollution are 
discharged into rivers. Unfortunately some 
pollutants are very persistent in the water and can 
accumulate downstream, causing great hazard. 

RECOMMENDATIONS 
In most of the developed countries, the problem 
of water pollution is of major concern. Being a 
developing country, we should take precauti-
onary measures in future, to control the pollution 
of our rivers, any other water bodies. Knowledge 
and capacity are two main factor for develop-
ment. An effective water service needs strong 
competencies and capacities of organization,  
communities and individuals users, as well as on 
information and awareness base. In the present 
condition the user of the area need to be aware 
about the pollution of water and its health effect. 
The users can be made aware about  how to clean 
and disinfect the water by simple means, so that 
they can be saved from negative health impact of 
unsafe water use. There is a need to trace and 
find the possible point sources of discharges of 
the river Tapi and to control, treat or dispose 
them in a proper manner, so that the deterioration 
of water quality of river Tapi can be controlled. 
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