IMPACT OF SHRIMP FARMS ON THE QUALITY OF SURFACE WATERS

IN SIRKALI AND ITS ENVIRONS
Problem

The present research is about the geo-chemical and biological qualities of surface waters in the shrimp farm zones of Sirkali and its environs on the ecological point of view, which is situated in the Nagapattinam District, which was bifurcated from the old Thanjavur District.  This region has majority of shrimp farms in when compared to the other coastal areas in Tamil Nadu and the topography plays a dominant role for the establishment of shrimp farms in this zone.  Majority of the agricultural lands were converted into shrimp farms due to its vast income in the shrimp culture business activities.  Though it has been considered as a good income for the farmers, the quality of the surface and sub-surface water is a major question that determines the majority of the life in and around this region.  Basically the shrimp farm requires enormous water with the required characteristics in which the shrimp is being cultured.  During the harvest the water is being let out to the nearby wastelands and thus again makes a soil polluted land that affects the environment of this region in an adverse manner.  A field investigation in these regions reveals that most of the land nearby shrimp culture ponds is polluted due to this type of activity.  Though the lands are found away from the settlements it would have a definite impact on the surface and subsurface water quality and there must be a proper treatment is required before the waste water from the shrimp farm is being let off.  This necessitates a careful examination of waters that are let out of from the shrimp farms and to study and analyze the results of the bio-geo-chemical qualities of the surface waters in this region. 

Objectives

There are two major objectives were formulated to study the deteriorating environment due to shrimp farms in the Sirkali and its environs:

1. To collect the water samples from the selected shrimp farms physically and analyze the bio-geo-chemical components to find out the nature of contaminants/ abnormal limits to the environment that affect the quality of life in this region,

2. To compare the bio-geo-chemical analysis results to enable the dominating or depending variable that affects the one on the other and also to study the causal relationships.

Data sources


The water samples were analyzed in the Microbiology Laboratory of the Department of Zoology of our college and the results were derived for the 27 biogeo chemical parameters. Similarly for the soil sample analysis the following seven parameters were tested: pH, Conductivity, Chloride, Salinity, Total Alkalinity, Phosphate and Sulphate.

Methodology

To study the bio-geo-chemical analysis of the surface water quality parameters in the shrimp farm zones of Sirkali and its environs, among the 75 existing farms. 18 shrimp farms from different zones were selected with the help of the map. These farms are located in four different villages, namely, Mahendhirapalli, Thandavankulam, Radhanallur and Thirunagavi. From these 18 sites sample of 500 mg of water has been taken from each and every farm to be subjected for various bio-geo-chemical analysis.  Along with the water, soil samples were also collected from the same place for soil sample analysis. 

The water samples were analyzed in the Microbiology Laboratory of the Department of Zoology of our college and the results were derived for the following parameters:  They are: Temperature, pH, Transparency, Conductivity, Total Solids, Total Dissolved Solids, Total Suspended Solids, Ridex Potential, Total Alkalinity, Carbonates, Acidity, Free Carbon-di-oxide, Dissolved Oxygen, Ammonia, Chloride, Calcium, Magnesium, Total Hardness, Salinity Chloride, Phosphate, Silicate, Sulphate, Biological Oxygen Demand, COD, Bicarbonate and Hydroxyl Alkalinity.  Similarly for the soil sample analysis the following seven parameters were tested: pH, Conductivity, Chloride, Salinity, Total Alkalinity, Phosphate and Sulphate. The results of the analysis have been discussed in detail in the third chapter with the permissible limits of the quality of environment.  From the above analytical results selected water analysis results were taken and they were further subjected to the simple correlation and regression analysis to find the existing relationship and the trend of the variable when it behaves in the same manner what would be the future trend.

Results

Shrimp Farm Waste Water Quality Results

	W.

No
	T
	PH
	CON
	TS
	TDS
	TSS
	RP
	TA
	C
	A
	DO
	AMMO

	1
	28.5
	8.9
	160
	4600
	1700
	2900
	-20.2
	180
	0
	15
	8.88
	0.012

	2
	28.5
	7.9
	358
	14580
	9050
	5530
	-83
	140
	0
	15
	9.08
	0.012

	3
	28
	7.9
	250
	7200
	5700
	1500
	-83.9
	190
	0
	25
	8.09
	0.013

	4
	28
	8.2
	166
	4600
	3800
	800
	-97
	140
	0
	25
	9.76
	2.121

	5
	28
	8.3
	282
	10300
	9000
	1300
	-10.6
	160
	0
	15
	8.24
	3.03

	6
	28.5
	8.4
	334
	10100
	9500
	600
	-103.2
	10
	60
	20
	9.55
	0.012

	7
	29
	8.5
	368
	7000
	800
	6200
	-121.1
	140
	120
	5
	8.76
	0.01

	8
	29
	9.1
	268
	12800
	9000
	3800
	-150
	90
	60
	0
	6.98
	0.01

	9
	28
	8.8
	396
	12200
	4500
	7700
	-130
	90
	60
	5
	8
	0.012

	10
	28
	9
	386
	14000
	11700
	2300
	-146.3
	120
	60
	0
	8.52
	0.012

	11
	28
	8.8
	390
	12100
	10500
	1600
	-120.2
	100
	80
	5
	5.68
	0.012

	12
	28
	8.9
	396
	17500
	17300
	200
	-140.5
	100
	80
	5
	9.11
	0.022

	13
	29
	8.7
	396
	14100
	13100
	1000
	-125.3
	100
	100
	15
	1.42
	0.015

	14
	30
	8.5
	324
	10300
	10200
	100
	-108.3
	90
	80
	15
	3.96
	9.09

	15
	28.5
	9.1
	186
	6200
	3200
	3000
	-151.6
	80
	20
	0
	3.47
	4.545

	16
	29.5
	8.9
	142
	5100
	4200
	900
	-134.8
	80
	20
	5
	1.42
	0.01

	17
	28
	9.1
	200
	5500
	2000
	3500
	-153.6
	100
	80
	0
	4.34
	1.515

	18
	28
	8.4
	306
	12800
	11700
	1100
	-92.2
	110
	0
	15
	5.17
	4.545


	W.

No
	CHLO
	CAL
	MEG
	TH
	SC
	PHO
	SILI
	SUL
	BOD
	COD
	BI-CO
	HY-ALK

	1
	923
	17.63
	133.22
	590
	8.33
	0.39
	0.056
	0.66
	2.04
	0.684
	180
	0

	2
	5523
	3.2
	290.25
	1200
	9.61
	0.42
	0.031
	0.1
	18.3
	0.684
	140
	0

	3
	3621
	68.13
	256.17
	1220
	6.42
	0.46
	0.54
	0.4
	18.28
	0.658
	190
	0

	4
	2343
	53.7
	196.64
	940
	4.25
	0.42
	0.477
	1
	8.12
	0.672
	140
	0

	5
	4785
	66.53
	262.02
	1240
	8.65
	0.39
	0.055
	0.19
	24.4
	0.652
	160
	0

	6
	5722
	31.26
	295.71
	1290
	10.33
	0.32
	0.022
	0.1
	24.38
	0.66
	40
	0

	7
	6432
	30.46
	264.31
	1180
	11.62
	0.39
	0.075
	0.11
	16.24
	0.6
	80
	0

	8
	4757
	36.87
	282.51
	1250
	8.6
	0.46
	0.02
	0.12
	18.28
	0.62
	0
	30

	9
	6986
	32.06
	400.14
	1720
	12.65
	0.42
	0.043
	0.1
	14.22
	0.62
	0
	30

	10
	8875
	11.22
	344.52
	1440
	16.03
	0.35
	0.024
	0.35
	18.16
	0.624
	60
	0

	11
	5822
	40.09
	329.37
	1450
	10.52
	0.39
	0.04
	0.11
	12.2
	0.64
	0
	20

	12
	6248
	28.05
	331.83
	1430
	11.29
	0.42
	0.018
	0.38
	14.24
	0.652
	100
	0

	13
	5609
	25.65
	343.05
	1470
	10.13
	0.35
	0.029
	0.16
	16.24
	0.628
	0
	0

	14
	2485
	40.08
	336.7
	1480
	4.8
	0.57
	0.031
	0.11
	10.86
	0.644
	10
	0

	15
	2627
	38.47
	264.48
	1180
	4.76
	0.32
	0.047
	0.44
	14.22
	0.624
	0
	60

	16
	2059
	50.5
	137.59
	690
	3.74
	0.46
	0.011
	0.17
	16.28
	0.64
	0
	60

	17
	2698
	70.54
	213.22
	1050
	4.89
	0.5
	0.018
	0.71
	20.32
	0.632
	0
	20

	18
	4402
	100.2
	219.55
	1150
	7.96
	0.42
	0.09
	0.12
	22.36
	0.64
	110
	0


Source: Bio-Chemical water analysis results derived from laboratories

Conclusion 


From the present study it is evident that the surface water quality is worst affected due to intense practice of aquaculture or shrimp that has mushroomed in this region.  The first fact is that the contaminated water is being let out of the pond and it is spread over the low lying areas.  These areas, after some time with the contaminated nature make the soil pollution as well as pollute the subsurface water.  The results of various parameters clearly indicate that the surface water let out from the ponds contains abnormal limits of bio-chemical parameters prescribed by the WHO and ISI standards and this will pose a major health problem in this region.  Soil pollution and wasteland is seen in majority of this region and many agricultural lands were transformed into shrimp ponds.  Though it is a good income gaining business, the people who are depending on the agricultural activities for a very long time in this region is now jobless and starving. The bio-chemical parameter results show that there is every indication that this region would be a focal point for a major outbreak of infectious disease if the waste water let out of the ponds are not maintained properly. 

