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Observations

3.1 Physico-chemical Analysis:
Physico-chemical analysis of the parameters like Temperature, pH, 

Salinity, Dissolved oxygen, Biochemical oxygen demand, Chemical oxygen 

demand, Total dissolved solid, Total suspended solid, Chloride, Nitrate and 

Oil and Grease were studied from the estuaries, Achara, Kolam and Tarkarli 

at upstream and downstream stations. Heavy metal study was also carried 

out on seasonally. The water sample collection was done monthly from Nov 

06 to Oct 07. The results are as follows.

3.1.1 Temperature (Table 1, Graphl)
Monthly variations in Temperature at three locations in the estuaries in 

and around Malvan are as follows.

Achara estuary:
Temperature was significantly increased at downstream site as 

compared to upstream during Dec 06, Feb 07, Mar 07, Apr 07 and Oct 07, 

whereas significantly decreased at downstream site in Jul 07 and Aug 07. 

Temperature increase was found insignificant as compared to upstream site 

in Nov 06, May 07, Jun 07 and Sept 07. Maximum temperature increase was 

observed in the month of Mar 07 and minimum in Jun 07. Temperature was 

found lowest at both sites in the month of Jun 07.

Kolam estuary:
Temperature was found significantly increased at downstream site as 

compared to upstream site during Dec 06, Mar 06, Apr 06, May 06, Jun 06, 

Sept 06 and Oct 06, whereas significantly decreased at downstream site in 

Jul 07 and Aug 07. Temperature was found insignificantly increased as 

compared to upstream site in Nov 06, Jan 06 and Feb 07. Temperature was 

decreased in the month of Jun 07 and Jul 07. High temperatures were found 

in the month of May 07 and low in Jun 07. Temperature was somewhat 

increased in Mar 07.
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Tarkarli estuary:
Temperature was significantly increased at downstream site as 

compared to upstream during Jan 07 and Mar 07, whereas significantly 

decreased at downstream site in Nov 06, Apr 07 and Aug 07. Temperature 

showed insignificant increase as compared to upstream site in Dec 06, Feb 

07, May 07, Jul 07, Sept 07 and Oct 07. Temperature was lowered in Jun 07 

and Jul 07. High temperatures were found in Apr 07, May 07 and low in 

Jun07. Temperature was somewhat increased in Feb 07. Maximum deviation 

in temperature was found in the month of Jan 07. Temperature was found 

significantly increased in winter and summer season as compared to rainy 

season.

3.1. 2 pH (Table 2, Graph 2)

Monthly variations of pH at three locations in the estuaries in and 

around Malvan are as follows.

Achara estuary:
pH was found significantly increased at downstream site as compared 

to upstream site during Jan 07, Feb 07, Mar 07, Apr 07 and May 07. pH 

showed insignificant increase as compared to upstream site in Nov 06, Dec 

07, Jun 07, Jul 07 Aug 07, Sep 07 and Oct 07. pH observed maximum during 

Apr 07 to May 07 and minimum during Jun 07, pH was found decreased at 

both the sites in Jun 07 and Jul 07 respectively.

Kolam estuary:
pH was significantly increased at downstream site as compared to 

upstream site during Nov 06, Mar 07 and Sept 07. pH showed insignificant 

increase as compared to upstream site in Dec 07, Jan 07, Feb 07, Apr 07, 

Mar 07, Aug 07 and Oct 07. pH was significantly increased at downstream 

site in Jun 07 and Jul 07. High pH values were observed in Apr 07 and May 

07, whereas decreased in Jun 07 to Aug 07.
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Tarkarli estuary:

pH was significantly increased at downstream site as compared to 

upstream site during Jan 07, Feb 07, Mar 07, whereas significantly decreased 

at downstream site in Nov 06 and Jul 07. pH was found insignificantly 

increased as compared to upstream site in Dec 07, Apr 07, May 07, Jun 07, 

Aug 07, Sept 07 and Oct 07. High pH values were recorded in Mar 07 to May 

07, whereas lowest in Jun 07 to Sept 07. pH was significantly increased in 

winter and summer season as compared to rainy season.

3.1.3 Salinity (Table 3, Graph 3)
Monthly variations in Salinity at three locations in the estuaries in and 

around Malvan are as follows.

Achara estuary:
Salinity was significantly increased at downstream site during the 

month of Nov 06 to Oct 07, whereas it is insignificantly increased as 

compared to upstream site in Sept 07. Salinity was somewhat decreased in 

Jan 07, whereas increased in Aug 07. High salinity found in month of May 07, 

whereas found it’s lowest in Jun 07.

Kolam estuary:
Salinity was found significantly increased at downstream site in the 

month of Nov 06, Dec 06, Feb 07, Aug 07, Sept 07, and Oct 07, whereas 

significantly decreased at downstream site during Apr 07. Salinity was 

insignificant in Mar 07 as compared to upstream. Salinity somewhat lowered 

in Jan 07 and Jun 07, whereas increased in Sept 07. High salinity was found 

in Mar 07, while low in Aug 07.

Tarkarli estuary:
Salinity was significantly increased at downstream site during the 

month of Nov 06, Jan 07, Feb 07, Mar 07, Jun 07, Jul 07, Aug 07, Sept 07 

and Oct 07, whereas it was insignificantly increased as compared to upstream 

site in Dec 06. Salinity was somewhat increased Mar 07 and Oct 07. High 

salinity found in month of May 07, whereas lowest in Jun 07. Salinity was
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significantly found increased in winter and summer season as compared to 

rainy season.

3.1.4 Dissolved Oxygen (Table 4, Graph 4)

Monthly variations in dissolved oxygen at three locations in the 

estuaries in and around Malvan are as follows.

Achara estuary:
In the month of Nov 06, Dec 06, Jun 07 and Oct 07 dissolved oxygen 

was found significantly increased at downstream site, whereas insignificantly 

increased found at upstream and downstream during the month of Jan 07, 

Feb 07, Mar 07, Apr 07, May 07, Jul 07, Aug 07 and Sept 07.

Kolam estuary:
Dissolved oxygen was significantly increased at downstream site 

during the month of Mar 07, Apr 07, Sept 07 and Oct 07, whereas it is 

significantly decreased at downstream site during Nov 06, Dec 06, May 07, 

Jun 07 and Aug 07. Dissolved oxygen was found insignificantly increased at 

upstream and downstream during the month of Jan 07, Feb 07 and Jul 07.

Tarkarli estuary:
Dissolved oxygen was significantly increased at downstream site 

during the month of Dec 06, Jan 07, Mar 07, May 07 and Jun 07, whereas it is 

significantly decreased at downstream site during the month of Nov 06. 

Dissolved oxygen was found insignificantly increased as compared to 

upstream during the month of Feb 07, Jul 07, Aug 07 and Oct 07.

Lower values of DO were recorded at Tarkarli upstream site, whereas 

high were observed at Achara downstream site. Dissolved oxygen was 

significantly decreased in winter and summer season as compared to rainy 

season.
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3.1. 5 Biochemical Oxygen Demand (Table 5, Graph 5)

Monthly variations in Biochemical Oxygen Demand at three locations in 

the estuaries in and around Malvan are as follows.

Achara estuary:
Biochemical oxygen demand was significantly decreased at 

downstream site. In the month of Nov 06, Dec 06, Jan 07, Apr 07, May 07, Jul 

07, Aug 07, and Oct 07, whereas, significantly increased at downstream site 

as compared to upstream site in Mar 07. BOD was insignificantly increased in 

Feb 07, Jun 07 and Sept 07 as compared to upstream. BOD was somewhat 

increased in Apr and May 07, whereas decreased in Dec 06 and Jan 07.

Kolam estuary:
Biochemical oxygen demand was significantly decreased at

downstream site during the month of Nov 06, Dec 06, Jan 07, Feb 07, Mar 07, 

Apr 07 and Sept 07, whereas significantly increased at downstream site as 

compared to upstream site in Aug 07. BOD was insignificantly increased in 

the month of May 07, Jun 07 and Oct 07 as compared to upstream. BOD was 

somewhat increased in May 07, whereas decreased in Feb 07.

Tarkarli estuary:
Biochemical oxygen demand was significantly decreased at

downstream site during the month of Nov 06, Dec 06, Jan 07, to Jul 07 and 

Oct 07, whereas significantly increased at downstream site as compared to 

upstream site in Aug 07 and Sept 07. High BOD was recorded in month of 

Mar 07 and Apr 07 at upstream site and decreased in Aug 07 and Sept 07. A 

marginal increase was found in May 07, whereas decrease in Feb 07.

Biochemical oxygen demand was significantly decreased during winter 

and rainy season. High BOD found at Tarkarli upstream site during Nov 06 to 

Feb 07.
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3.1.6 Chemical Oxygen Demand (Table 6, Graph 6)

Monthly variations in Chemical oxygen demand at three locations in the 

estuaries in and around Malvan are as follows.

Achara estuary:
Chemical oxygen demand was significantly increased at downstream 

site during the period of Nov 06 to May 07, whereas found insignificant as 

compared to upstream site during Jun 07 to Aug 07. Lower values were 

observed in Jun 07 and Jul 07. High COD was found in Jan 07 and Feb 07 

respectively.

Kolam estuary:
Chemical oxygen demand was significantly increased at downstream 

site during the period of Nov 06 to Jun 07, whereas found insignificant as 

compared to upstream site during Jul 07. Lower values were observed in Jul 

07. High COD was found in Apr 07 and May 07 respectively.

Tarkarli estuary:

Chemical oxygen demand showed significantly increased values at 

downstream site during the period of Nov 06 to May 07, whereas found 

insignificant as compared to upstream site during Jun 07, Jul 07, Aug 07. 

Lower values were recorded in Jun 07 and Jul 07. High COD found in Jan 07.

Chemical oxygen demand was significantly decreased during rainy 

season and increased in winter and summer season.

3.1. 7 Total dissolved solid (Table 7, Graph 7)
Monthly variations in Total dissolved solids at three locations in the 

estuaries in and around Malvan are as follows.

Achara estuary:
Total dissolved solids were significantly increased at downstream site 

as compared to upstream site during Nov 06, Dec 06, Jan 07, Feb 07, Mar 07, 

Apr 07 May 07, Jul 07, Aug 07, Sept 07 and Oct 07, whereas insignificant as
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compared to upstream in Jun 07. TDS was sequentially decreased from Jun 

07 to Aug 07. High TDS was found in the month of Mar 07.

Kolam estuary:
Total dissolved solids were significantly increased at downstream site as 

compared to upstream site during Nov 06 to Oct 07 throughout the year. TDS 

was somewhat decreased in Jun 07 to Aug 07 and high TDS was recorded in 

the month of Mar 07 to Apr 07. TDS was somewhat reduced in Jan 07.

Tarkarli estuary:

Total dissolved solids were significantly increased at downstream site 

as compared to upstream site during Nov 06 to Oct 07 throughout the year. 

TDS was decreased in Jun 07 to Sept 07 and high TDS observed during Apr 

07 and TDS was somewhat lowered in Jan 07 and Feb 07.

Total dissolved solids were significantly decreased during rainy season 

as compared to summer and winter. In Kolam site TDS was found in high 

range as compared to other site.

3.1.8 Total suspended solid (Table 8, Graph 8)
Monthly variations in Total dissolved solids at three locations in the 

estuaries and around Malvan are as follows.

Achara estuary:
Total suspended solids were significantly increased at downstream 

site during Nov 06, Dec 06 and Jan 07, whereas significantly decreased at 

downstream site during Feb 07, Mar 07, Apr 07, May 07, Jul 07, Aug 07 

and Sept 07. It was found insignificantly increased as compared to 

upstream site in Jun 07. High TSS was observed in Jun 07 at upstream 

site. Lower values were found in Jan 07 and Apr 07. TSS was somewhat 

increased in Oct 07.
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Kolam estuary:
Total suspended solids were significantly increased at downstream 

during Nov 06, Dec 06, Jan 07, Feb 07 whereas significantly decreased at 

downstream site during Mar 07 to Aug 07. A insignificant increase as 

compared to upstream was observed in Jun 07 to Sept 07. High TSS were 

observed in Jun 07 and Jul 07 at upstream site and lower values were found 

in Jan 07 and Feb 07.

Tarkarli estuary:

Total suspended solids were significantly increased at downstream 

site during Nov 06, Dec 06, Jan 07, Feb 07 and Apr 07 whereas significantly 

decreased at downstream site during Mar 07, Jun 07, Sept 07 and Oct 07. 

TSS was found insignificant during Jun 07 to Aug 07. High TSS observed in 

Jun 07 at upstream site. Lower values were observed in Feb 07 at both the 

sites.

Total Suspended solids were significantly decreased during rainy 

season as compared to summer and winter. In Kolam site TDS was found in 

very high range as compared to other sites.

3.1.9 Chlorides (Table 9, Graph 9)
Monthly variations in Chlorides at three locations in the estuaries in 

and around Malvan are as follows.

Achara estuary:
Chlorides were significantly increased at downstream site during the 

period of Nov 06 to May 07, whereas found insignificantly increased as 

compared to upstream site during Jul 07 to Sept 07. Lower values were 

observed in Jun 07 and Jul 07. High Chlorides found in Mar 07 and Apr 07 

respectively.

Kolam estuary:
Chlorides were significantly increased at downstream site during the 

period of Nov 06 to Oct 07, whereas found insignificant as compared to
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upstream site during Jun 07. Lower values were observed in Jun and Jul 07. 

High Chlorides were found in Mar 07, Apr 07 and May 07 respectively.

Tarkarli estuary:
Chlorides were increased significantly at downstream site during the 

period of Nov 06 to May 07, whereas found insignificantly increased during 

Jun 07, Jul 07, Aug 07 as compared to upstream site. Lower values were 

observed in Jun 07 and Jul 07. High Chlorides were found in Feb 07, Mar 07 

and Apr 07 respectively.

Chlorides were significantly decreased during rainy season whereas 

increased in winter and summer season. Lower Chlorides were observed at 

Tarkarli upstream site. High values were found in rainy season at Kolam 

estuary and downstream site of Tarkarli estuary.

3.1.10 Nitrate (Table 10, Graph 10)
Monthly variations in Nitrate at three locations in the estuaries in and 

around Malvan are as follows.

Achara estuary:
Nitrates were significantly increased at downstream site during the 

period of Nov 06 to May 07, whereas found insignificant as compared to 

upstream site during Feb 07. Nitrates were significantly decreased at 

downstream site in Jun 07. Higher Nitrate concentration was observed during 

Jun 07 to Sept 07. Lower values were observed in Jan 07 and Feb 07.

Kolam estuary:
Nitrates were significantly increased at downstream site during the 

period of Nov 06 to Oct 07, whereas found insignificant as compared to 

upstream site in Feb 07. Higher Nitrate concentration was observed during 

Jun 07 and Jul 07. Lower values were observed in Nov 06 to Feb 07.
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Tarkarli estuary:

Nitrates were found significantly increased at downstream site during 

the period Nov 06 to May 07, whereas found insignificantly increased as 

compared to upstream site during Jun 07 and Jul 07. Nitrates were 

significantly decreased at downstream site during Aug 07 and Sept 07. Lower 

values were observed in Jun 07 and Jul 07. High Nitrates were found in Jun 

07, Jul 07 and lowered in Nov 06 and Oct 07.

Nitrates were significantly increased during rainy season and 

decreased in winter and summer season. Higher nitrate contents were 

observed at Tarkadi upstream site during the period of Nov 06 to Mar 07. High 

values were found in rainy season at all sites due to higher organic load from 

river.

3.1.11 Oil and Grease (Table 11, Graph 11)
Monthly variations in Oil and Grease at three locations in the 

estuaries in and around Malvan are as follows.

Achara estuary:
Oil and Grease was found insignificantly increased as compared to 

upstream site during the period of Oct 06 to Feb 07, whereas significantly 

decreased at downstream site in Mar 07 to Apr 07. Oil and grease was not 

detected during Jun 07 to Sept 07.

Kolam estuary;

Oil and Grease was found insignificantly increased as compared to 

upstream site in the period of Nov 06 to Mar 07, whereas significantly 

decreased at downstream site in Mar 07 to May 07. Oil and grease was not 

detected during Jun 07 to Sept 07. Oil and grease was found insignificantly 

increased at upstream in Oct 07.

Tarkarli estuary:
Oil and Grease was found insignificantly increased as compared to 

upstream site in the period of Nov 06, Feb 07, and May 07, whereas 

significantly decreased at downstream site in Dec 06, Jan 07, Mar 07, Apr 07,
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Sept 07 and Oct 07. Oil and grease was not detected in the month of Jun 07 

to Aug 07.

Oil and grease was not detectable during rainy season at all sites. High 

values were recorded at Tarkarli upstream site, whereas found low in Aachra 

upstream site.

3.2 Heavy Metal:
Seasonal variations in heavy metal at three locations in the 

estuaries in and around Malvan are as follows.

3.2.1 Winter season (Table 12, Graph, 12)
Achara estuary:

Copper, Iron, Nickel and Lead were insignificantly increased as 

compared to upstream site. Zinc, Sodium, Potassium and Calcium were 

significantly increased at downstream site, while Magnesium was significantly 

decreased at downstream site. Manganese was not detected at both sites.

Kolam estuary:
Copper, Iron, Lead and Zinc were insignificant as compared to 

upstream site, while Magnesium, Manganese, Nickel and Sodium were 

significantly increased at downstream site. Potassium and Calcium were 

significantly decreased at downstream site.

Tarkarli estuary:
Copper, Iron, Manganese, Nickel and Sodium were found significantly 

increased at downstream site, while Magnesium, Lead, Potassium and 

Calcium were significantly decreased at downstream site. Zinc was found 

insignificant as compared to upstream site. Sodium, Magnesium and 

Potassium were found in higher range at upstream and downstream sites 

respectively, while Nickel, Zinc and Manganese showed low range. Lead was 

found in higher range at upstream site.
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3.2.2 Summer season (Table 13, Graph, 13)

Achara estuary:
Copper, Magnesium and Nickel were found insignificantly increased at 

upstream, whereas Iron, Zinc and Sodium were found insignificant as 

compared to upstream site. Manganese, Lead and Sodium were significantly 

increased at downstream site. Nickel was not detected in the downstream 

site.

Kolam estuary:
Copper and Iron were found insignificantly increased as compared to 

upstream site. Magnesium, Nickel, Sodium and Calcium were significantly 

increased at downstream site. Manganese, Lead, Zinc and Potassium were 

found insignificant as compared to upstream site.

Tarkarli estuary:
Sodium and Calcium were significantly increased at downstream site. 

Manganese and Lead were not detected. Potassium was significantly 

decreased at downstream site. Copper, Iron, Nickel and Zinc were 

insignificant as compared to upstream site. Sodium and Magnesium were 

found in higher range at upstream and downstream sites respectively, while 

Nickel, Zinc and Manganese showed lower range.

3.2.3 Rainy Season (Table 14, Graph, 14)
Achara estuary:

Copper, Magnesium, Nickel, Sodium, Potassium and Calcium were 

significantly increased at downstream site, while Zinc was found significantly 

decreased at downstream site. Manganese and Lead were not detected at 

upstream and downstream respectively.

Kolam estuary:
Iron, Magnesium, Potassium and Calcium were significantly decreased 

at upstream site. Copper and Nickel were insignificant as compared to 

upstream site. Sodium was found significantly increased at downstream site.
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Zinc, Lead and Manganese were not detected at upstream and downstream 

sites respectively.

Tarkarli estuary:

Sodium, Potassium and Calcium were found significantly increased at 

downstream site. Manganese and Lead were not detected at upstream and 

downstream sites respectively. Copper, Iron, Magnesium, Nickel and Zinc 

were found insignificant as compared to upstream site. In rainy season Iron 

and Magnesium found in higher range while other elements were decreased 

in rainy season.

From this observation it is seen that the physico-chemical parameters 

like, Temperature, salinity and pH have positive correlation with each other. 

pH and temperature were having positive correlation. Seasonal variation was 

found in pH. Dissolved oxygen and temperature showed negative correlation 

with each other. Dissolved oxygen was found significantly decreased at 

upstream site of Tarkarli, showed impact of organic load from surrounding 

area.

High BOD was found at Tarkarli upstream site showed organic load 

from surrounding area. BOD and DO were having negative correlation. COD 

parameter shows negative correlation with temperature and dissolved oxygen. 

TDS and TSS showed a positive correlation with temperature. Chlorides 

showed positive correlation with Chemical Oxygen Demand.

3.3 Social Survey (Table 15,16 Graph, 15,16)

Social survey was carried out to know the disposal pattern of solid 

and liquid waste in the estuaries. Three villages around the estuaries were 

selected for the study. The villagers at each site selected respondent (twenty- 

five) were randomly selected includes the hotel owners, residential people 

and fisherman.
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2. Age group:
Achara Site:

All the respondents were interviewed, out of them 13% each belongs to 

age group in between 20 to 25 years, 27% were 25 to 30 years, 47% were 30 

to 35 years and 13% were above 35 years. Gender bias was observed as 66 

% male and 34 % female.

Kolam Site:
All the respondents interviewed for feed back. Out of these 10% 

belongs to age group in between 20 to 25 years, 30% were 25 to 30 years, 

45% were 30 to 35 years and 15% were above 35 years. Gender bias was 

observed as 74 % male and 26 % female

Tarkarli Site:

All the respondents interviewed for feedback. Out of them 15% each 

belongs to age group in between 20 to 25 years, 25% were 25 to 30 years, 

35% were 30 to 35 years and 25% were above 35 years. Gender bias was 

observed as 64 % male and 36 % female

2. Literacy Rate:

Achara Site :

Among the respondents interviewed from selected site, Most of them 

were 70.66% were literate and 29.34% were found illiterate. 37 % were 

educated graduates, 4 % were postgraduates while 59 % were studied up to 

higher secondary level.

Kolam Site:

Among the respondents interviewed from selected site, Most of them 

were 66.33% were literate and 33.66% were found illiterate. 19 % were 

educated up to graduates, 1 % were postgraduates while 80 % were studied 

up to higher secondary level.

Tarkarli Site:
Among the respondents interviewed from selected site, 74% were 

literate and 26% were found illiterate. Among them 27% were educated up to 

graduation, 3 % were post graduate while 70 % were educated up to higher 

secondary level.
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3. Waste disposal pattern :
The respondents interviewed to know the disposal pattern of solid and 

wastewater from household activity and waste form hotels.

Achara site:
Achara site 25 % people were disposing their solid waste directly in to 

the seas from this 5% hotel owners, 15% residential and 5% fisherman. 

33.33% were selected estuary for disposal. From this people 8% hotel 

owners, 15% residential and 10.33% fisherman. 26.66 % people directly 

release their waste on open. From these 6% hotel owners, 12% residential 

people and 8% were fisherman. 10% of solid waste was burned by 8% 

residential people and 2% by fisherman. Local facility like dust bins used by 

5% people from which 3% are hotel owners and remaining 1% were 

fisherman and residential people.

For liquid waste 30 % people were disposing directly in to the seas, in 

which 5% were hotel owners, 8% residential and 17% fishermans. 37% 

release waste in estuary from which 2% are hotel owners, 18% residential 

people and 17% are fisherman. 25% liquid waste is disposed on open land, 

from which 3% are hotel owners, 12% residential and 10% fisherman. Local 

facility like availability of drainage system is used 8% from which 2% by hotel 

owners, 3% by residential and 3% by fisherman.

Kolam site:
In Kolam site 20% people were disposing their solid waste directly in 

to the seas from this 5% hotel owners, 7% residential people and 8% 

fisherman. 26.33% were selected estuary for disposal from these 5% hotel 

owners, 16.33% residential and 5% fisherman. 13% people directly release 

their waste on open. From these 2% hotel owners, 8% residential people and 

5% was fisherman. 31% of solid waste was burned by 8% hotel owners, 15% 

residential and 8% by fisherman. Local facility like dust bins used by 9% 

people from which 3% were hotel owners and remaining 6% were fisherman 

and residential people.
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For liquid waste 20% people were disposing directly in to the seas, in 
which 2% hotel owner, 8% residential people and 10 % were fisherman. 
34.34% release waste in estuary from which 9.34% are hotel owners, 15% 
residential people and 10 % by fisherman. 42.66 % liquid waste is released on 
open land, from which 12 % are hotel owner, 18% residential and 10.66% 
were fisherman. Local facility like availability of drainage system is 5 % from 
which 2% is used by hotel owners, 1% by residential and 2 % by fisherman.

Tarkarli site:
Tarkarli site, 18% people were disposing their solid waste directly in 

to the seas, from this 8% were hotel owners, 7% residential people and 3% 

fisherman. 46% were selected estuary for disposal. From this 10% were hotel 
owners, 2% residential people and 10% fisherman. 10% people directly 

release their waste on open. From this 3% were hotel owners, 4% residential 
people and 3% were fisherman. 16% solid waste was burned by 5% Hotel 
owners, 12% residential people and 6% by fisherman. Local facility like dust 
bins was used by 10% people from which 6% were hotel owners and 
remaining 1% were fisherman and 3% residential people.

For liquid waste 13 % people were disposing directly in to the seas, in 
which 3% were hotel owners, 6% residential people and 4% were fisherman. 
49.33% release waste in estuary from which 10% were hotel owners, 22% 
residential people and 17.33% are fisherman. 22% liquid waste is released on 
open land, from which 5% were hotel owners, 7% residential people and 10% 
fisherman. Local facility like availability of drainage system is used by 16% 
from which 7% was hotel owners, 7% residential people and 2 % by 
fisherman. Achara site 40 %, Kolam 35 % and 25 % of Tarkarli site, people 
were aware about disposal facility and its effect on surrounding environment.

From social study it is observed that the people residing in and around 
Tarkarli site are more literate, whereas illiterate people are more at Kolam and 
Achara. A very large quantity of solid and liquid waste dumped is in estuary 
and seas at Tarkarli site, whereas maximum local facility was used at Tarkarli
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site. Fishermen in and around estuary are unaware about disposal and the 
available only 1 to 2% local facility. Hotel owners at Achara are releasing very 
small quantity of waste in to the estuary whereas hotel owners at Kolam are 
releasing maximum liquid waste in the estuary.
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Plate - III

Upstream location of Achara estuary

Downstream location of Achara estuary

Fishing Trailers at Achara estuary



Plate - IV

Upstream location of Kolam estuary

Downstream location of Kolam estuary

Disposal of garbage in Kolam estuary



Plate - V

Upstream location of Tarkarli estuary

Downstream location of Tarkarli estuary

Solid waste disposal on the bank of Tarkarli estuary



Plate-VI

Improper disposal of waste at 
Tarkarli estuary

Direct release of 
sewage in Kolam estuary

Blockage of estuary for
Tourism development at Tourism business Tarkarli at

Achara estuary estuary


