
A Comparative Study of Some Chemical and Biological Characteristics of
Coastal and Estuarine Waters of Three Regions Along Coastal Maharashtra
Chetan Ponkshe
Department of Zoology, Sathaye College, Dixit Road, Vile Parle (East), Mumbai-400 0057, India

ABSTRACT

The 720 km long indented coastline of Maharashtra, that comprises the coastal districts of Thane, Raigad,
Greater Bombay, Ratnagiri and Sindhudurg, is marked by the presence of major estuaries and narrow
creeks. These coastal waters receive huge volumes of treated and untreated industrial waste, sewage, etc.,
thus depleting the water quality along the stretches. In the present study carried out at Mumbai, Dharamtar
and Guhagar coast, it was observed that the Mumbai coast is highly affected showing low values of dissolved
oxygen and high total dissolved content thereby affecting the productivity of the region.

INTRODUCTION

The coastal cities mostly use the ocean as a site of waste
disposal. The pollutant loading in the coastal waters degrades
its quality. The waters along the coast of India have wit-
nessed changes due to urbanization, industrialization and
tourism (Subramaniam 2011). It has been reported that dis-
charge of untreated and partially treated wastewaters from
sewage and effluents from diverse industries have degraded
the marine environment along the coast extensively (Zingde
& Govindan 2000, NIO Report 1999, NEERI Report 1985,
Pereira 1986). Maharashtra has a long coast line extending
from Mumbai to Sindhudurg. The present study was carried
out to assess the water quality at three locations along the
Maharashtra coast. The study is important as coastal and es-
tuarine environments are the most productive ecological sys-
tems of the earth and recognized as important to human so-
ciety and also for human settlement (Jonge & Elliot 2001).

Mumbai is a thoroughly urban city and this island dis-
charges around 2200 MLD of waste to the coastal waters
(Zingde & Govindan 2001). The wastewaters discharged in
the Mumbai city receive partially treated effluent from
wastewater treatment facilities as well as wastewater/sew-
age from various open drains and nallahs (Khobragade &
Sohony 2010). In addition, a large number of industries es-
tablished in the drainage zones also contribute to pollution
loads. The Dharamtar region-lies on the eastern side of the
Mumbai harbour. At its entrance lays the Dharamtar creek,
which is formed by confluence of Amba river, Karanja creek
and Patalganga river on the west coast of Maharashtra. The

creek does not receive pollutants through direct discharges
though its water quality is largely influenced by the harbour
water, which receives domestic wastewaters and industrial
effluents. In addition Patalganga river receives a variety of
pollutant waters through industrial inputs, and joins the
Amba river (Zingde et al. 1989). Guhagar is a city in Ratnagiri
district in Konkan region of Maharashtra state. It is a typical
Konkani town with beautiful clean beach comparatively
unpolluted.

In the present paper an attempt has been made to evalu-
ate the chemical and biological water quality along the coastal
region of the three regions, i.e., Mumbai, Dharamtar and
Guhagar.

MATERIALS AND METHODS

Sample collection: Water samples were collected from the
coast during high tide, and brought to the laboratory for
analysis of various biological and chemical characteristics.

Chemical analysis: The pH values of water were measured
using pH meter. For suspended solids, 100 mL of sample
water was filtered through preweighed millipore filter pa-
per, dried and weighed again. The difference in the weight
gave the amount of suspended solids in sample.

Dissolved oxygen was estimated by Winkler’s method.
BOD, COD and heavy metal contents were analysed using
standard methods described by APHA (1998).

Biological analysis: Water samples (500mL) were preserved
with Lugol’s solution, and analysed later under Nueber’s
chamber to estimate population density of phytoplankton.
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The various species of phytoplankton were noted and
identified.

RESULTS AND DISCUSSION

Chemical characteristics:  The details of the chemical char-
acteristics of the coastal waters are given in Table 1. Pollu-
tion status of any given environment can be assessed either
through monitoring of specific pollutant or changes in in-
herent biotic and abiotic parameters. In case of pollution
caused by domestic wastewater including sewage, the de-
gree of pollution can be assessed through changes in some
biological and environmental factors, especially enrichment
of nutrients (Sawant et al. 2007).

The pH values observed in the Mumbai coast varied from
7.6 to 7.9. The maximum pH observed was in the waters of
Dharamtar, which was 8.27. This must be due to influx of
effluents entering the waters from the industrial zone around.
The waters at Guhagar were slightly acidic with a range in
the pH from 6.1 to 6.7 indicating a good quality of water
that can sustain life. Though pH value ranging from 5-9 is
not directly lethal to fish and other organisms but the toxic-
ity of many pollutants is affected by pH changes. The in-
creasing acidity or alkalinity may make the poisons more
toxic (Llyod 1960).

Dissolved oxygen is the most essential component for
the marine life. Dissolved oxygen is an important parameter
in water quality assessment and it reflects physico-chemical
and biological processes prevailing in water. Decrease of DO
level in harbour waters suggests higher rate of utilization,
which could be due to increase of organic load (Sawant et al.
2007). Its depletion is a limiting factor for many aquatic
forms and is probably the most frequent reasons of many
water pollution problems (Andrade et al. 2011). In the present
study, the DO levels at Mumbai are 3.35 mg/L, at Dharamtar
3.108 mg/L, and at Guhagar 5.6 mg/L respectively.

Fig. 1: Average values of heavy metal content in water.

The BOD in the water samples reveal the microorgan-
isms present and their organic load in the water. COD is the
measure of the oxygen equivalent of the organic matter sus-
ceptible to oxidation by chemical oxidant. Thus, COD can
be a reliable parameter for judging the pollution of water
(Keramatt 2008). In the present study, BOD and COD lev-
els of the waters in Mumbai are comparatively higher than
the waters at Dharamtar and Guhagar indicating a high or-
ganic load in the waters. The values range at Mumbai are for
BOD 23.25 mg/L and COD 69 mg/L; at Dharamtar, BOD
17 mg/L and COD 40.5 mg/L; at Guhagar, BOD 50 mg/L
and COD 18.2mg/L respectively.

Biological parameters: The details of the biological char-
acteristics of the coastal waters are given in Table 2. The
productivity of the aquatic ecosystems is determined by the
biological characteristics of the water body. The primary pro-
ductivity plays a vital role in the maintenance of diverse ar-
ray of organisms in aquatic ecosystems. The phytoplankton
or primary producers of the waters trap solar energy and trans-
form it to potential biochemical energy that sustains life in
water. The phytoplankton community determines the qual-
ity of estuarine waters because they respond quickly to en-
vironmental changes and in turn influence the environment
(Chavan 2009). They are the food for zooplankton and some
fishes, therefore, making their presence obvious with respect
to the ecological food chain. Their presence or absence can
picture the quality of a whole water body. Thus, the popula-
tion density and diversity of phytoplankton and zooplankton
were studied.

Mumbai waters showed lower population density than
Dharamtar and Guhagar waters. The waters along Guhagar
coast were most productive with a population density of 2500
to 6350 cells per litre. The phytoplankton cell count at
Mumbai was in the range of 190/L to 380/L while that of
Dharamtar waters was 979 to 1038 cells per litre. The lower
productivity in Mumbai waters coincided with the higher
dissolved solids content in the waters that might be obstruct-
ing the light penetration resulting in low productivity. Also
the nutrients nitrate and phosphate are low. The waters along
Dharamtar are also turbid with solid contents of 1270 mg/L
and 1490 NTU. The phosphate content in the Dharamtar
waters is high indicating a high runoff from the industrial
wastes in the waters. The Skeletonema costatum and
Nitzschia closterium are good indicators of pollution. The
presence of these species in Mumbai and Dharamtar waters
is indication of the deteriorated water quality along the sec-
tor. The dominant species present along the Guhagar waters
are Chaetoceros spp. and Nitzschia spp.

The population of secondary producers, i.e., zooplankton
was also low in the Mumbai waters. At Dharamtar, the spe-
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cies observed were Cladocerans, Copepods and Gastropod
larvae with a population varying from 45 /L to 196/L. At
Guhagar, the population density of zooplankton observed
was in the range of 67/L to 256/L with Calanus spp.,
Chaetognaths and mysids being the most dominant species.
The secondary production in the sectors coincided with the
low primary production.

Fig. 1 and Table 3 show the heavy metal content in the
waters along the study area. The progress of industries has
led to increased emission of pollutants into ecosystems.
Metals accumulate in water and move up through food
chains. Therefore, the study of the level of heavy metals in
environment is necessary to determine potentially hazard-
ous levels for human (Tabari et al. 2010). The average con-
tent of lead and copper in the Mumbai waters is high fol-
lowed by the accumulation in Dharamtar waters and the
Guhagar waters. The average values of zinc and mercury in
the study area are well below the permissible values.

From this study, it is observed that the pollution load in
Mumbai waters is high. The low oxygen content, high BOD,
COD content and high solid content coinciding with the low

productivity, i.e., low phytoplankton and zooplankton count
indicates a deteriorated water quality. The parameters along
Dharamtar waters are also high. The presence of the indus-
trial areas around the region may further degrade the water
quality if proper mitigation methods are not implicated in
time. Conservation of the waters along the Guhagar region
is required to sustain the quality of waters along the transect.

Overall, there is an alarming increase in the marine wa-
ter pollution along the industrial areas. To avoid further de-
terioration of the waters, timely steps are to be taken by the
authorities.
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