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It was estimated that two tonnes of high organic strength wastewaters are generated per ton of fish meal
produced. In this present investigation, strength of these waste waters was assessed for six months based on
various physico-chemical characteristics. Among solids, total suspended solids (TSS) and total volatile suspended
solids contributed to the mean value of 44,166.67 ppm and 42,983.33 ppm, respectively, The maximum BOD and

" COD recorded were 32,600 ppm and 57,600 ppm, respectively. Dissolved organic carbon was the dominating
- chemical species of carbon and recorded a mean value of 1,61,034 ppm: In the case.of nitrogen, total organic
nitrogen and ammonia recorded the mean value of 13,396 ppm and 678.8 ppm, respectively. The maximum
concentration recorded in total phosphorus was 456ppm.
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_ The fishmeal and oil industry is of global
importance to livestock production, fish farming and
human health. These two fishery products are of the
most internationally traded fish based commodities in
the world, Fishmeal and oil are manufactured from
industrial or feed grade fish, which are mainly small,
bony and oily fish and therefore not attractive for
human consumption. The world's catch of fish
crustaceans and mollusks roughly equals to 101
million tonnes, of which 30% is contributed by feed
grade fish, which are processed into fishmeal and oil.
Annual production of fishmeal is in the range of 6-7
million tonnes and a little under 1 million tonnes in the
case of fish oil. This requires annual catch of 25 - 30

million tonnes of feed grade fish and fish offal. The -

fishmeal industry of India is largely export oriented
and almost the entire quantity of the fishmeal is
exported to various countries. In the production of
fishmeal and oil, deoiling and dewatering are the two
major process involved. In this process,
approximately 2 tonnes of wastewater are generated
per ton of fishmeal produced (Veiga ef al., 1994).
Fishmeal plant wastewaters are classified under high
organic strength wastewaters similar to that of other
food processing industries. If such wastewaters are not
properly treated, they would form an ideal breeding
and feeding ground for rodents, flies and other insects

posing environmental problems and health hazards.

These high strength organic wastewaters could
devastate the biodiversity when it reaches the natural
aquatic ecosystem. Disposal of wastewaters generated
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are selected for

in the fishmeal industry has always been a problem for
fishmeal producers. Such wastewaters need to be
treated properly before their disposal. Lack of proper
treatment methodologies made the fishmeal producers
to face environmental problems. Hence, the present
study was proposed to study the physico-chemical
characteristics of wastewaters emanating from
fishmeal plant so as to assess the pollution potential of
these wastewaters.

M#ierials and Methods

The wastewater samples required for the
present investigation were collected from M/s, VKS
Exports Fishmeal plant located at Sawyerpuram near
Thoothukudi. In fishmeal plant, chemical methods
wastewaters treatments based
on the conditions of operation and characteristics of
wastewaters (Aspe and Roeckel, 1990). Further,
characteristics of the wastewater also vary depending
upon the raw materials used for fish meal preparation.
Hence, a thorough examination of changes in the
physico-chemical characteristics of these wastewaters
was studied for six months from September 2005 to
February 2006, which is supposed to be the peak
season for fish meal production. Monthly samples
were collected and analyzed for various physico-
chemical characteristics such as  temperature,
Electrical conductivity (EC), pH, Total dissolved
solids (TDS), Total suspended solids (TSS), Total
volatile suspended solids (TVSS), Biochemical




Table 1. Physico-chemical characteristics of

fishmeal plant's wastewaters
before deoiling
Sl
No. Parameter Values
1. | Temperature (°c) 28
2, | EC(mS) 81.5
3. |pH ' 7.1
4. | Total dissolved solids (ppm) 33780
5. | Total suspended solids (ppm) 222000
6. Total volatile suspended solids 200000
(@m} .
7 Biochemical Oxygen Demand 35760
(ppm)
3. Chemical Oxygen Demand 58203
(ppm)
9. | Total soluble carbon (ppm), 201340
Dissolved inorganic carbon
10, 10790
(ppm)
I Dissolved  organic  carbon | 190550
(ppm) _
12. | Ammonia (ppm) 820
13. | Nitrite (ppm) 248
14, | Nitrate (ppm) - 23
15. | Total organic nitrogen (ppm) 14650
16. | Total nitrogen (ppm) 15541
Soluble inorganic phosphorus
I : 410
(ppm)
18. | Total soluble phosphorus (ppm) 460
19. | Total phosphorus (ppm) 490
20. | Chloride (ppm) 14230
21. | Sulphate (ppm) 16540
22. | Oil and grease (ml/1) 432

Oxygen Demand (BOD), Chemical Oxygen Demand
(COD), chemical species of carbon, nitrogen,
phosphorus, chlorides, sulphates and oil and grease.
In fishmeal production plant, two types of wastewaters
are normally generated. They are, one before deoiling
and another after deoiling. Usually, the wastewaters
collected after deoiling is put into wastewater
treatment. In this present investigation, both the above
mentioned wastewaters were analyzed for six months,
as it is to be used further in chemical and biological
treatments. All the physico-chemical characteristics
mentioned above were analyzed following the
standard methods of APHA (1995).
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Results and Discussion

Different physico—chemical characteristics
of fishmeal plant wastewaters collected before and
after deoiling from the fishmeal plant are furnished in
Tables 1 and 2. The fishmeal plant selected in our
study discharges on an average of 30,000 litres of
wastewaters per day. Various physico-chemical
parameters ‘such as EC, pH, solids, organic and
inorganic carbon, oxygen demand, different chemical
species of nutrients, N and P, chloride and sulphates
were analysed and their mean values are furnished.

Depending on the raw material and the
process used to produce fishmeal, different types of
wastewater are generated (Veiga ef al., 1994). The
type of feed material and process also reflects on the

‘quantity of wastewaters generated, Hence, there is

every possibility of variation in quality and quantity of
wastewaters from one fishmeal plant to another. In our
study, the wastewaters were collected from the M/S
VKS Exports fishmeal plant. In this factory, during
fishmeal preparation, the raw material undergoes a
process of cooking with steam, ftrituration and
compression, generating a stream of wastewaters that
after extracting the oil produces the residual effluent.
The wastewaters collected before deoiling contained
43.2% of oil, 22.2% of suspended solids and 34.6% of
liquid and after deoiling, these wastewaters contained
only 4.4% of TSS and devoid of oil. This
fishmeal plant discharged on an average 30000 litres
of wastewaters per day. It was also estimated that
approximately two tonnes of wastewaters are
generated per ton of fish meal produced. In our study
more importance was given to the oxygen demand and
dissolved fractions of nutrients because the process of
cooking with steam, trituration and compression
emanate more amount of dissolved fractions in the
effluents. The mean level of 52448 ppm of COD

~ documented inour study could be equated to the COD

of a primarily treated spent wash (Sundaramoorthy et
al,2003) and wastewaters from fish canneries
(Mosquera-Corral ef al.,, 2003; Garcia-Sanda ef al.,

' 2003). Few workers' evaluated the wastewater

characteristics of fishmeal plant and reported a COD
range of 30,000-90,000 ppm. (Otwell, 1990;
Gonzalez, 1995; Aspe et al., 1997; Garrido et al.,
1998) The mean total nitrogen level recorded in our
study was 14,000 ppm which is higher than that of
wastewaters from fish processing industries. The
maximuim total nitrogen concentration of 3,200 ppm
was reported only in the case of fish canning industries
(Garcia-Sanda et al, 2003). Veiga et al. (1994
reported a soluble inorganic phosphorus levei of 300

ppm in the wastewaters of fishmeal plant. Simila:

results were also observed in the present
investigation.
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