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FOREWORD

The series of publications entitied ‘Comprehensive industry Document Series’ (COINDS), are
designed to cover the various types of industries in the country with respect to thelr poliution potential
and unlt processas that are available to control discharges/emissions of pollutants from these types of
industries. The Minimal National Standards are evolved as part of these documents. The present
document on Slaughter House, Meat and Sea Food Processing Is one in the series. These industries are
significant in terms of generation of poliutants. Basic report on the industry was prepared by M/s
National Productivity Council for CPCB. The present document is based on the report and data
coliected by the Central and State Pollution Control Boards. Co-operation extended in the fisld studies,
by various Siaughter Houses, Meat and Sea Food Processing industries are gratefuily acknowledged. it
is believed that the document wouid be useful to the industries, Regulatory Agencies, Consultants and
others interested in pollution contro! activities.

New Delhi A. BHATTACHARJYA
June 5, 1992 CHAIRMAN
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Activated sludge brocess

Bacon

Biochemical Oxygen
Demand (BOD)

Bone ash

Bovines

Brine

Broller
Calves
Carcass
Cartoid artery
Coaguiation

Composite wastewater
sample

Dissolved Air Floatation.
Evisceration

Facultative

Fasting

Fish meal

Flocculate

Flocculation

GLOSSARY OF TERMS

Removal of organic matter from wastewater by saturating it with alr and
biological active sludge. '

A cut of pork, consisting of hind quarter of a pig and smoked.

The amount of oxygen in milligram per liter used: by micro-organisms to
consume biodegradable organic matter in wastewater under aerobic
condition.

It is obtained by burning of bones with free access to air and contain 15%-
16% phosphorous. It is used as a feed supplement.

Hollow-horned ruminants e.g. cattle buffaloes and calves. They are
characterised by cloven hoofs, four compartments in the stomach,
absence of inclsors in the upper jaw and duplex forms of cannon bones.
Water that is saturated or strongly impregnated with sodium chioride.

Bird raised and marketed at the age of 7-10 weeks for table purpose.
Young bovines from birth to six months.

The part of an animal body that is used for meat.

The principal artery leading to the head.

State of becoming jeliy like or of uniting into coherent mass.

A combination of individual samples of wastewater taken at selected
interval to minimise the effect of the variability of the individuai sample.

Separation of low density contaminant from water using minute air

bubbles attached to individual particie to increase the buoyancy of the

patticle.

The process of removing the inner organs of the body, particuiarly organs
of the thorax and abdomen such as the intestines, heart, lung, liver and
kidneys.

A bacterium that grow under either aerobic or anaerobic conditions.

A rest for digestive apparatus is indicated. it helps to eliminate toxins from
body.

Whole fish and/or waste parts which have been cooked, dried and
ground.

To collect in bunches in wastewater treatment it refers to the process of
precipitating suspended solids out of the wastewater stream.

The aggregation of the colloidal parts held in suspension.

xi



Flume

Gut

Holsting
" Hyglene
Jugular Vein

Process wastowater

Receiving Water
- ReCtum
Rendering

A chute or through for carrying water.
These parts of elementary canal having a primary digestive function.

A cut of pork, consisting of hind quarter of a pig from hock to the hip
including thigh and the buttock.

Lﬁgofcamass'estoahdghtsufﬁdemforsubsequernprocesshg.
Thesclenooofheanhandlspresmtlon'

Thelargovemonenchsldaofthe neck which returns the blood from the
head to the heart.

A man-made pond for holding wastewatsr for removal of solids,
stabllization of organic matter by blological oxidation.

Disposal of solid waste by dumping at an approved site.

Faclity of a siaughter house where animals are delivered & rested prior to
slaughtering.

Processed pip fat processing is done by bollling of raw fat material.
Amembranomﬂaphmebodywall of a mollusk.
Part of the animal that remains after the carcass have been removed.

meksheddhridedIMoconpanMs.Eachoompmmisknwn
aspen

Presérvation of meet in common salt or vinegar is called pickiing. -

Species of birds which render man an economic service and reproduoa
frealy under his care.

Physlical treatment of wastewater at source before disposal.

The first stage in wastewster treatment in which fioating and settieable
solids are mechanically removed by screening and sedimentation.

Any water which; during processing comes into direct contact with or
resuits from the production or use of any raw material finished product, by
product or waste product.

Rivers, lakes, oceans and other water courses that recelves wastewaters,
Terminal portion of the large Intestine in vertebrates.

Faclity for processing by-product from slaughter house and meat
processing units into animal feed, bone meal etc.
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Rumen
‘Ruminants
Scalding
Sedimentation or
settling

Singeing

TLWK

Toxin

Udder

Veal
Viscera

" In the context of food processing, to autoclave, Le. to heat in ar-tight

chambers with pressurized steam, or other means which do not entail
boiling, to temperatures above 100°C,

The first stomach of ruminants.

Animals like cow, bultalo and sheep which ruminates or In other words
chew a culd.

Processing step used to relax the muscles for easy removal of
hair/feathers.

The process of subsidence and deposhtion of suspended matter carried
by wastewater by gravity.

Removai of hair/feather by burming with biue flame.

Tonne itve waight kilied.

The compound produced by micro-organism and are toxic to animal.
A highly developed gland of cow. |

Meat from young bovines (calves).

The organ of the great cavities of body which are removed dwring
slaughtaring.



1.1

1.1.1

CHAPTER 1

BACKGROUND, CLASSIFICATION, INDUSTRIAL __GROWTH
SLAUG'HTER HOUSE
Bacitground

India has the word’s largest population of livestock, nearly 191 million cattle. 70 milion
Buffaloes, 139 Million Sheep & Goat, 10 Million Pigs and over 200 million poultry. About 36.5%
of Goat, 32.5% of sheep, 28% of pigs, 1.9% of Buffaloes and 0.9% Cattle are slaughtered every
year. The reported per capita availabllity of meat in Indla is about 1.4 kg per annum which is
rather low compared to 60-90 kg in European countres.

As reported by the Ministry of Food Processing, a total of 3616 recognised slaughter houses, as
on 1989, slaughter over 2 miilion cattle & buffaloes, 50 million Sheep & Goat, 1.5 million Pigs
and 150 miiilon poutry annually, for domestic consumption as well as for export purposes.
Statewise distribution of existing slaughter houses is given in Table 1.1. A map indicating the
statewise distribution of the units is shown in Figure 1.1.

Table 1.1 Statewise distribution of slaughter houses

1 2
. Assam . o 5
Bihar T a
Gujarat .38 R
Haryana a
Himachal Pradesh 36
Jammu & Kashmir s
Karnataka 633 .
Kerala T s
Madhya Pradesh T o
s oL .
Pueb . e

‘Rajasthan - . . . .. - 380 .



1.1.2

Tamil Nadu
Tripura

Uttar Pradesh
West Bengal
Sikkim
Chandigarh
Delhi

Pondicherry

183

407
11

21

TOTAL

3616

The slaughter houses come under the purview of the animal husbandry division of Ministry of

Agricuiture mainly for the purpose of funding towards expansion and modemization activities.

However, the respective local bodles are responsible for day-to-day operation/malntenance of

the slaughter houses. Mostly slaughter houses in the country are service-oriented and perform

only the killing and dressing of animals without an onsite rendering operations. Most of the
slaughter. houses are more than 50 years old with inadequate basic amenlties viz. proper

flooring, ventliation, water supply, ialrage and transport etc.

Classification

At present there are no official norms for ciassification of slaughter houbes. However, depending
upon the type of animais slaughtered, variations In quantity and quallty of wastewater and solid

waste generation, the slaughter houses are classified into:

— Large animai Le. cattle, buffalo and veal slaughter house

— Goat and sheep slaughter house

— Plgs slaughter house

— Poultry slaughter house ,

in order to assess the variations in poliution load with respect to number of animals slaughtered,
Bovines and Goat & Sheep slaughter houses are further ciassified into foliowing categaories:

*  large Scale
*  Medium Scale

* Smali Scale

More than 200 large animals i.e. Bovines per day orf more than

1000 goat and sheep per day.

More than 50 & upto 200 iarge animals or more than 300 upto 1000

goat and sheep/day.

Less than 50 Bovines and 300 goat and sheep per day.

.2
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1.2

1.21

Large scale slaughter houses are located mainly in big cities, medium slaughter houses in
district/towns while the small scale slaughter houses are scattered ail over the country.

Barring one exception, Pig and Poultry slaughtering is not done in organised public slaughter
houses. Therefore slaughter houses of Bacon and Broiler processing units were studied. During
these studies, no significant variations in waste generation with respect to number of animals
slaughtered were observed therefore the classification of large, medium and small is not valid
for Pig and Poultry slaughter houses.

industry Growth Potential
India has more than 50% of the world livestock population. Cattle and buffaloes are not reared

for meat production, rather at the end of productive life they are slaughtered. Growth in animal
population in India during last two decades is presented below:

1965 1986 Percentage

(in millions) increase
Cattle 175 191 9.1
Buftaloes 52 70 | 34.0
Sheep/Goat 103 139 35.0
Pigs 5 10 100.0
Poultry 114 196 72.0

Growth potential of this sector is high, particularly in Buffalo and Poultry. A meat market worth
about 1500 crore in foreign exchange exists today for Buffalo meat from surplus 12 million
Buffaloes. National Commission on Agriculture has projected that the annual per capita
availability for Poultry meat will increase from present 150 gms per year to 650 gms by 2000
A.D. compared to 20 to 30 kg per person per year in some developed countries,

MEAT PROCESSING

Background

Meat is the dressed flesh derived from Cattle, Buffalo, Sheep, Goat, Pigs and Poultry. Meat from

Cattle, Sheep & Pigs are respectively known as beef, mutton and pork. Indian meat industry
produces approximately 1.2 million ton of meat per year and is expected to increase 1.7—2.1
million ton by the year-2000 A.D.

The quantity or yield of dressed meat obtained per animal mainly depends on the live weight,
size and breed. The average dressing yield in terms of the original live weight are 35% for Cattle,
40% for Sheep & Goat and 65% for Pigs. Beside the dressed meat, certain other parts, hereafter
referred as edible offals, are also sold as meat.



1.2.2

Meat being a highly perishable product, can be kept In a fresh condition only through proper
processing and storage. When meat gets spolled, it becomes slimy or sticky, tums dark brown
and develops an unpleasant smell and taste. Meat is preserved in a number of ways such as
freezing, curing, smoking, dehydration and canning.

Traditionally, Indians prefer fresh meat (hot meat) and preservation of meat is not practiced in
Indla on a large commercial scale, Only a small part of the total meat production (approximately
6%) Is preserved i.e. frozen and processed into different products such as ham, bacon and
sausages.

Classification

In the meat industry, no organised classiflcation is existing on the basis of production capacity,
However based on variation in processing and the coiresponding Government registration, the
meat processing Iindustry is classified by the Department of Animal Husbandry, Ministry of
Agriculture, Government of India into the following two groups:

Frozen meat

Registered with Agricultural Produce Export Development Authority (APEDA).

Processed meat

Registered with Meat and Food Product Order (MFPOQ), Directorate of Marketing & Inspection,
Ministry of Agriculture.

1.2.2(a) Frozen meat

In the frozen meat sector, as per the latest APEDA . statistics (1989), a total of 32 units are
registered with them. There are no official norms for classlfication of the frozen meat sector.
However for the purpose of the present study and in consultation with APEDA, the.units are
classified Into large, medium and small size (based on their daily freezing capacity) as given
below: '

Categories "Licenced Capacity ‘ No. of units
registered
with APEDA

Large Scale : 25 Ton and above/day 9

Medium Scale : > 10 Ton and upto 24 Ton/day : ‘ S 4

Small Scale : < 10 Ton/day , 16

A statewise distribution of units in various categories is given in table 1.2.1, A map indicating the
statewise distribution of the units is shown in fig. 1.2.1.
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Table 1.2.1: Statewise distribution of frozen meat units

Category
State Large Medium Small Total
Maharashtra 4 3 6 13
Delhi 3 | — 3 6
Keraia — — 3 3
U.P. 2 3 1 6
Karnataka — — 2 2
Tamil Nadu . —_— 1 1 2
Total 9 7 16 ‘ 32

As it can be seen from the above tabie, the frozen meat industry is concentrated in Delhi and
Bombay. Though the industry operates throughout the year, capacity utilisation, (approx. 50% in
medium and small scale units and 80% In large scaie units) depends on the demand from
importing countries.

1.2.2 (b) Processed meat
The processed meat industry comes under the purview of Meat Food Product Order (MFPO)

which is responsible for issuing licences and quality control. As per the MFPOQ ciassification
these units are categorised as:

Ciass - A — Animal slaughtered in their own Slaughter House
Class-B — Units using animal saiughtered in Public Siaughter House
Class-C —  Units procuring meat from the iocal market (mainly shop/establishment)

As per the latest MFPO statistics—1989, a total of 121 meat processing units are Ih operation,
out of which 22 class-A licencee, 35 units in clags-B and 64 units in class-C,

A statewise distribution of the units in various categories are given beiow in tabie 1.2.1(a), map
indicating the statewise location of the various units is shown in Figure 1.2.2(b).
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1.2.3

Table 1.2.2 (a): Statewise distribution of processed meat units

Category
State A B c Total
Andhra Pradesh 1 1 2 4
Assam —_ 2 7 9
Tami Nadu 3 — — 3
Bihar 1 _ — — ' 1
W. Bengal 3 10 1 _ 14
Gujarat 1 o 1 2
Maharashtra 4 10 14 28
Goa 1 2 15 18
Haryana 1 — 1 2
J&K — 1 — 1
Punjab - 1 2 - 3
Rajasthan | 1 — —_ 1
u.p. 5 2 3 8
Chandigarh —_ 2 — - 2
Delhi ' 3 5 18 26
Total 22 35 64 121

As can be saen from the above table, the units are concentrated either in Metropolitan cities viz:
Bombay and Delhi or costal states like Goa and West Bengal. Seven Government Bacon
factories were established to cater Defence as well as civil demand of processed meat, out of
which 3 are on the verge of dosure and other units generaliy process lesser than thek instalied
capacity.

Industry Growth Potential

Out of the total live stock, around 45 milllon Sheep & Goat, 2 million Cattles and Buffalces, 1

milion Pigs and 150 rhillion Poultry are slaughtered avery year. Out of the total meat production
54% comes from Goat/Sheep, 23% from.Buffalo & Cattles, 8% from Plgs and 13% from Poultry.

9



The percentage slaughter of different animals and contribution of various kinds of meat is given
below in Table 1.2.3.

Table 1.2.3
Animal % Slaughtered % Contribution of
Total production
Buffalo & Cattle 1.4 23.0
Goat 36.5 30.5
Sheep 325 13.6
Plg 28.0 8.0
Pouitry — 13.0

The present production of meat in the country in relation to world production is less than 1%
inspite of huge live stock wealth. The low utilisation is due to food habits, socio-ethenic factors
and partly due to infrastructure short falls like absence of modern slaughter houses, pracessing
plant and.cold chain linking for export purposas.

Production potential of meat in the country with reference to domestic consumption & surplus
available for export is glven beiow:

Meat production potential in India
(Figures in 1000 MT)

Kind of meat Production Domestic Surplus for
potential consumption export
Beef & Veal 20 90 —_
Buffalo 1000 . 240 _ 760
Sheep/Goat 484 424 60
Pork (Plg) 130 130 —_—
Pouitry 124 124 —_
Others 140 140 —_
Total 1968 1148 820

10



1.3

1.3.1

1.3.2

The per capita avaliability of meat in India as per recent estimate is iowest in the world. The per
capita annual meat consumption is projected to increase from the present 1.4 Kg to between 1.7
Kg-—2.3 Kg in 2000 AD.

SEA FOOD PROCESSING
Background

India is one of the major fishing nations of the world and has moderateiy deveioped fish
processing industry. The fisheries sector comprises basically marine and inland fisheries. The
marine fishing sector remains the most important both in voiume and vaiue of production as weil
as the number of peopie invoived. its production increased from 0.7 miilion ton (MT) in 1961 to
1.5 MT in 1975 and to 1.8 MT in 1984. The inland fishery section showed an even more
impressive growth from 0.26 MT.in 1961 to 0.78 MT In 1975 and 1.0 MT in 1984.

The indian marine fisheries has been identified as a ‘shrimping’ industry as shrimp is the main
money earner both for fishermen and processors/exporters. Recently a trend towards a more
diversified production and exports pattern has deveioped. Secondary items like cuttle fish,
squids and jeliy fish are also processed exclusively for export market.

However so far Indian sed food processing industry is working mainiy as the suppiier of raw
material for reprocessor in importing countries. Recently efforts have been made to process sea
food into consumer packs for export. The Indian fish processing Industry is essentially a private
sector activity. The Government is involved in this sector through various advisory and
regulatory bodies particuiarly in the field of quality control and improvement.

Classification

Sea food processing industry comes under the purview of Ministry of Agricuiture and aii marine
product exporters and processing units are registered under Marine Product Export
Deveiopment Authority (MPEDA).

Based on the variations in processing operations, Indian sea food processing industry can
broadiy be ciassified into following categories:

a) Fish meal
b)  Curing/drying

c) Canning
d) Freezing
Canning:

Due to high cost and non-avaiiability of appropriate cans, the fish canning industry has been
declared as sick industry and most of the units are not operational at present. It was further
confirmed by the MPEDA officials that the fish canning industry may not be revived in the near
future. Hence this category is not conslidered in this document.

Fish Meal:

Fish meal in india is made from by-catch (trash fish) and solid waste generated from fish
processing plants. There are 7 units registered for producing fish meals by puiverising the dried
trash fishes. No wastes are generated by this category except for odour. Hence, this category is
not considered in this document.
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Figure 1.3.2. Statewlse distribution of Sea food processing units In India
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Curing:

Curing Industry Is an unorganised sector and the age old practice of drying of fish mostly on the
sea shore is practiced by this category of units. Even the few units which were exporting cured
fish (after salting) are in the verge of closure due to decreasing export market demand. Hence,
this category is also not considered in this document.

Freezing:

There are 322 freezing piants In India which are operating only for expoit. Some of them have
set up individual quick freezing {IQF) facilities to export sea food in value added form. Since
these freezing plants process marine product and the supply of raw material is seasonal, most
of them have set up higher capacity to freeze maximum quantity during the season. Therefore,
the capacity utilisation of these freezing plants is on an average only 15—20%. Shiimps, squids,
cuttle fish, and fin fishes are processed for export. Statewise distribution of freezing plants is
given below.in Table 1.3.2. A map indicating the statewise distribution of the units is shown in
Fig. 1.3.2.

Table 1.3.2: Statewise distribution of refrigeration facilities

State No.
Kerala "7
Karnataka 29
Tamil Nadu . 46
Andhra Pradesh 21
Maharashtra ' M
Gujarat 11
Goa 12
Orissa 14
West Bengal _ 3
Total | 322

- 13



1.3.3

As per MPEDA there is no official classification of sea food units. However, In the present
document, the units are classified on the basls of installed capacity as given below:

Classification Instalied production capacity
. Large Scale Over 20 Ton/day
Medium Scale Over § Ton upto 20 Ton/day
Small Scale Less than 5 Ton/day
Industry Growth Potential

Because of the fast expanding world market the export demand for sea food is growing rapidly.
The overall demand for sea food is expected 10 be doubled by the turn of the century. Total
fishery production in India in 1979 was 2.23 milion ton which has increased to 2.8 million ton in
1984 and to 3.15 million ton In 1988-89. Only part of the marine landings (about 0.1 million tons
of frozen product) are processed for export purpose. Sea food export touched a peak in 1988-
89 with 89777 ton In volume and Rs. 5§97.85 crores in value compared to 86187 ton in volume
and 384.29 crores in value In 1984-85 (MPEDA-1989). Recently India has iost its former position
as the top shrimps producer/exporter to Thalland, China, Taiwan and Indonesia where Shrimp
industry has been developed rapidly.

Tuna and cephalopods fishing has been identlfled as the potential area for growth in sea food
export. The world market for tuna is 936700 toh and for cephalopods is 507100 ton. Both tuna
and cephalopod markets are expected to expand fast In the coming years from the present level
of about 23,000 ton per year. The trade of fresh frozen fish, fish fillets and surimi products Is also
promising and these products can be exported in value added consumer packs.

The potential for developing aquaculture industry is vast but export based aquaculture is still in

the infant stage in india. Only a fraction of the coastal area is being utilised for farming. It has
been estimated that export of aquaculture fisheries alone from India can be In billion dollars.

14



2.1

- CHAPTER: 2

PRODUCTION PROCESSES, WATER USAGES, WATER
CONSUMPTION AND WASTEWATER QUANTITY

SLAUGHTERING PROCESS

Normal sequence of unit operations for bovines, goat and sheep, pigs and chicken slaughtering
are shown in Figs. 2.1 (i-iv) respectively. While the basic slaughtering operations for large and
small animals are identical, variations in scalding, dehairing and singeing operations are
observed in case of pig and chicken slaughtering.

Large animals (Bovines) and Goat & Sheep

As shown in Figs. 2.1()) & 2.1(l) the various unit operations include: lairage, slaughtering,
bleeding, dressing, evisceration and carcasss splitting.

Animals are required to be given sufficient rest, fodder and water, approximately for 24 hours .
befare slaughtering, in order to avoid glycogen depletion, which generally occurs during transit.
Then the animals are to be inspected by veternary surgeons, known as ante mortem health
inspection and the non-confirming animals rejected for slaughtering.

Lairage

After ante mortam health Inspection, the animals are given enough quantity of water but no
fodder, for 12 hrs prior to slaughtering, in order to flushout the pathogenic microorganisms.
However, it was observed that only very few slaughter houses (less than 1%) have lairage
faclities.

Slaughtering & Bleeding

Large animals are slaughtered as per the Islamic Rites by HALAL method. The animal is pushed
on the fioor and the jugular vein is out manuaily by the butcher to drain blood. In majority of the
slaughter houses the blood is aliowed to spil on the floor and join the wastewater drain. Only in
a few large slaughter houses, part of the blood is collected by some agencies for manufacture
of medicine/tonics.

Dressing

The dressing operation consist of:

—  Sticking of heart to ensure complete bieeding

— Removal of horns, hind legs, head trimming and demasking

— Flaying of abdomen and chest

— Remova of hide

Evisceration

Dressing is followed by Evisceration, where edible and non edible offals are segregated. While
the edible offals are cleaned with water and soid, the non edible portions are disposed of as
solid waste. Care is taken not to puncture the intestine during evisceration to avoid
contamination of carcass with intestinal contents, '
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Carcass Splitting

Before splitting the carcass into quadrets the carcass is washed with water. Normally the
carcass splitting is done manually by the axe. However in some of the large scale siaughter
houses the carcass is split with an electrically operated circutar saw,

The split carcass is transported to meat dealer's shop/processor unit either by slaughter
house’'s meat daiivery van or in dealers own transport. in modem slaughter houses, the split
carcass is washed with high pressure water before transportation.

Pigs

Basic unit operations viz. lairage, sticking and bleeding, dressing, evisceration and carcass
spitting are identical as discussed for bovines and goat and sheep slaughtering. Cnly the
additional operations 1.e. stunning, scalding and dehairing are discussed in brief as below:

Stunning

The animal is stunned with an electronic instrument. Subsequently sticking is done and haisted
on rail to ensure complete bieeding.

Scalding

For dehalring, the carcass is dipped into hot water at 60°C for 5 minutes, to relax the musctes
and make the dehairing operation easier.

Dehairing

After scalding, the animal is transferred to a mechanical dehairing machine. The final dehairing
is done manually or by using biue Bame (bumning of hair). Thereafter the dehaired carcasses are
washed in a chamber with high pressure water sprays. '

Chicken

In India, due ta consumer preferences, the birds are mastly killed and dressed as per consumer
directions in the market places. However demand for processed and frozen chicken meat is on
the increase and some organised poultry processing units have been established. Chicken
slaughtering includes killing, draining of blood and removal of feathers—populariy known as
dressing, evisceration and cutting of the carcass into parts.

Slaughtering

Birds are hung on a coveyer bar shackle for 2-3 minutes before slaughtering to relax it's muscle.
While the head is hetd by one hand, a sharp knife is used for cutting the veins below the ear iobe
and aliowed to bleed completely.

i

Scalding -

Scakiing in hot water at a temperature of about 60°C for 60-90 seconds is done before
defeathering, to relax the feather musdes.

Defeathering

Just after scalding, feathers are removed either manually or mechanically. In case of mechanical
defeathering, the remaining pin and other feathers are removed by hand. Carcasses are then
washed throughly, normally with fresh water spray and scrubbing by hand or machine.
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Figure 2.1(i): Processing flow chart for Bovines sfaughtering
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Figure 2.1(jii}: Processing tiow chart for Goat/Sheep slaugttering
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Figure 2.1(jii): Processing flow chast for Pig slaughtering
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Figure 2.1{iv): Processing flow chart for Chicken slaughtering
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2.1 02

Evisceration

Dressoed carcasses are eviscetated before selll

further processing.

Water Usages

The process water consumption areas are:

—  Drinking water for animals during lairage

—  Washing of slaughtering & bleeding floor

—  Washing of dressing hali

— Washing of carcasses
—  Cleaning of intestines

—_ Cleaning of knife, axes, tables & any other equipments used in slaughter house
g

The domestic water consumption areas are:

—  Toiets

—  Canteen (only In case of large Slaughter Houses)

ng as dressed chicken or are chilled frozen for

— Drinking and hand‘ Washhg of meat dealers, animal dealers, butchers and transporters.

21~

Specific Water Consumption
Animal Category No. of Specific water consumption
units .
visited L/head MY /TLWK
Rang'e Avg. Range Avg.
1 2 3 4 5 6 7
Buffalo  Large 5 50200 102 0.17—0.67 0.34
Medium 4 25100 45 0.08—0.33 0.15
Small 2 100—400 250 0.33—1.33 0.83
Goat/ Large 3 15—40 25 1.00—2.77 1.67
Sheep Medium 3 50—70 54 3.33--4.77 3.60
Small 3 35—50 40 2.30—3.33 2.67
Pig Large 3 300—500 370 5.00—8.30 617
Medium 3 300—800 470 5.00—13.3 78
Small 2 200—400 300 3.30—6.67 5.0



1

2 3 4 I 6 7

Chicken Large : 1 .12 12.0
Medium 2 10.—20 15 10.0—20.0 15.0
Small 2 510 75 5.0—10.0 75

(TLWK = Tonnes of Live weight killed)

213

In some cases, domestic water consumption is also included in the reported figures.

Modern & semi-modern slaughter housas constme more water/head killed as compared to
conventional old slaughter houses, because of additional water consumption for carcass
cleaning, frequent floor & equipments washings.

Wide variations in the computed specific water consumption figures are probably due to
following reasons:

w

Variation in avallability of adequate water supply in the slaughter house—in many of the
units there was no piped water supply.

Variations in slaughtering practices i.e. floor slaughtering followed by whole operation of
dressing, evisceration and cutting of carcass on floor or fioor slaughtering & bleeding but
dressing operations in hung position or modern slaughtering with all operations done in
multihoist point,

Large slaughter houses located in Metropolitan cities have facilities like lairage, chilling
room, frozen storage resulting in more water usage and subsequently more wastewater
geharation.

Most of the units have no records of water consumption and the reported figures are based
on rough estimates.

Wastewater Quantity
Based :?n the data reported by various units, the specific wastewater generation—litre per head
and m* /tonne of live weight killed (TLWK) for each category have been computed and given
below: -
Animal  Category No. of Specific water consumption
slaughtered units
visited © Litre/head M3/ TLWK
Range Avg, Range Avg.
1 2 3 . 4 5 6 _ 7

Buffalo Large 5 40—200 93 0.13—0.67 0.

. Medium 4 25100 45 0.08—0.33 0.15

Small 2 100—400 250 0.33—1.33 0.83




2.2

1 2 3 4 5 6 7
Goat/ Large 3 1235 21 0.8—2233 1.4
Sheep Medium 3 4070 50 2.67—467 3.3

Smalil 3 30--50 a7 2.0-—-3.33 2.47
Pigs Large K] 250—450 350 41775 58

Medium 3 300—-700 433 5.0-—11.67 7.22

Small 2 150400 275 256,67 4.58
Chicken. Large 1 8.0 8.0

Medium 2 10—20 15 10.0—20.0 15.0

Small 2 5—10 75 5.0-—10.0 7.5

Except for domestic water consumption and drinking water provided for animais in fairages, the
major portion of the water supplied would be discharged as wastewater. Hence the reasons
attributed for variations in specific water consumption are applicable for the above variations in
the computed specific wastewater generation figures.

PRODUCTION PROCESS (MEAT)

Meat being a highly perishable product, can be kept in a fresh condition only through proper
processing and storage. When meat gets spolied, it becomes slimy or sticky, tums dark brown
and deveiops an unpleasant smell and taste. Meat is preserved in a humber of ways such as
freezing, curing, smoking, dehydration, canning and iradiation. Preservation of meat is not
practiced In India on a large commercial scale though it is widely practised in advanced
countries and only part of it is preserved and processed into different products such as ham,
bacon and sausages.

Frozen meat

Storage of meat at chilling temperatures above the freezing temperature of meat (—2.2°C) is
known as refrigerated storage and befow the freezing point is known as frozen storage. The.
desired tenderization occurs after prolonged refrigeration e.g. 16-18 hrs. for sheep and goat, 24

30 hrs for pig carcass and 2 days for buffaloe carcass. The two commercially adopted freezing
methods are blast freezing and plate freezing, the former being used for irreguiarly shaped items
and small carcasses and the latter for items of regular shape. Duration of r:apid freezing by blast
freezers or plate freezers are 8 hours and 2 hrs respectively. This quick freezing process
ensures that only the smallest ice crystals are formed in the microstruciure of the meat and
thereby prevents the rupture of the cells, preserving the meat in its original state of freshness.
The nommai sequences of unit operation are shown in Fig. 2.2(i).

The frozen meat Is packed finally in corrugated kraft paper cartoon, strapped with polyproplene
straps which are heat sealed by automatic machines. The entire carton is then shrink wrapped
and transferred to a cold storage chamber where the temperature is maintained at —18 to
—20°C. The consignment is then sent to Bombay by refrigerated trucks for intransit refrigerated
storage prior to shipment for export.

Processed meat

Almost all the meat produced in India is consumed as fresh meat, only pork and a very smak
quantity of mutton and beef is preserved and processed into different products. Normal
sequences of unit operation & processes is shown in Fig. 2.2(ii). Brief description of various unit
operations and processes followed are given below: -
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Figure 2.2(l): Processing flow chart for frozen meat
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Figure 2.2(ii): Processing flow chart for processed meat
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Curing

Methods generaliy followed for curing the meat are sweet pickle curing, dry salt curing, dry
curing and injection curing.

In the sweet pickle process, which is mostly used for curing ham and its cuts, the meat is kept
with a mixture of salt, brine, sugar or similar sweeteners, and a small quantity of sodium nitrate
in large water tight vats maintained at 2—4.5°C for 15—45 days. Salt extracts the water from the
tissue and make it hard and dry, while sugar softensand neutralizes the harshness of salt and
improves the flavour of the product and sodium nitrate helps to maintain the attractive reddish
or pink colour of the meat.

In the dry salt method salt is rubbed on the meat surface and stacked with salt all around. This
method is used for preserving some heavier cuts.

In the dry curing method, which is used for bacon, the meat is packed very lightly in water-tight
containers with a sprinkle of salt, sugar and sodium nitrate between the layers so that it gets
miidly cured in its own juices.

In the injection method, the curing ingredients in solution are forced in under pressure through a
holiow needle inserted in the exposed ends of the arteris of hams and shoulders. The curing
time is greatly reduced in this process.

Smoking

Many meats like ham and bacon are smoked in addition to being cured. The cured cuts are
usually washed with a water spray before smoking. Smoking of meat, besides acting as a
preservative, makes it possibie to improve the keeping quality of the product without
refrigeration. It also imparts a characteristic flavour to the product. Smoking is carried out in
smoke-houses in which the heat is supplied by gas burner or weed smoke. The temperature of
smoking is usually maintained below 46°C. The smoking time and temperature differ according
to the product. Bacon is usually smoked for 18-24 hr. at less than 55°C. Smoking of cured
bacon yields a product with a characteristics smoky odour, and a mild sweet flavour. -

Dehydration

The meat slices are brined in 10 per cent saline solution for three minutes, spread out on trays
and dried for 8-10 hrs. in dehydration tunnels maintained at 63—68°C. The slices appearing as
flakes are packed in tins, salted and sealed.

Canning

Meat/meat products are canned primarily for preservation without refrigeration and hence are
heated to a sufficiently high degree to sterilize them. Beef cuts, ham, pork (shoulder loin and
other cuts) are among the chief products for canning. The time and temperature required for the
destruction of bacteria depends on the nature of products, its pH, presence of curing salts,
shape and size of the can, etc. Some products are packed hot into the can and others cold.
After preliminary cooking the meat is trimmed free of fat, gristles, bones, etc. cut into smaller
pieces if necessary, canned, sealed under vacuum and sterilized.

Processing of poultry products

The first step in poultry processing is cutting and portioning whole birds into havives, quarters
and eight pieces followed by segmenting this range further into legs, drumsticks, wing &
breasts. The second step is dressing the parts i.e. coating them with crispy bread crumbs or
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marinating them with seasonings. By spicing the meats before dressing the product range is
increased further and yet the product remains as recognizable part of a chicken. :

Canned chicken

in india, there is a great demand for canned chicken from the defence services, in the form of
whole boneless chicken, cut-up chicken without bones, cut-up chicken with bones, and
selected parts such as breast, thigh etc.

Sausages

Besides canning, the comminuted meat from old hens, roosters and culled birds are used, at 50
per cent level after biending with vegetables and seasoning with spices, in manufacture of
chicken sausage.

Water Consumption

The specific water consumption (m3/tonne of finished product) has been computed based on

the reported totai water consumption and production capacity for different categories of frozen
and meat processing units are given below:

Type of product Category No. of Specific water cons. M3/T
units

Range Avg.
~ Large 4 035 — 15 = 0.62
Frozen Meat Medium 5 025 — 13 0.68
Smali 4 04 — 20 1.00

A - 6 12— 35 22.40*
Processed Meat B 6 6 — 15 12.00
C 5 5 — 16 17.70

* from meat processing activity only.

in frozen meat sector the basic unit operations are same for ali the categories and no significant
variations in specific water consumption was reported. However, in the processed meat sector
variations were observed among different categories and are attributed to the following reasons:

— Class-A meat processing units have boilers for their captive steam consumption thereby
using more water per tonne of meat processed.

— Since Class-A units work round the ciock, more water is used for domestic activities iike
toliets, workers hand washing & bathing.

— Class-B & C units are basically shop establishments. Part of the processing’is done either
at entrepreneurs home or elsewhere. Thus water consumption data reported by such units
are based on monthiy water blii exclusively for their activity at shop establishment.

— Variations in types of meat processed i.e. pork, mutton or chicken reflects variations in
specific water consumption. Processing of pork meat require more water due to inherent
high fat contents, as compared to mutton and chicken meat.

— Variations in water consumption is also attributed to variations in processed products mix,
viz sausages, ham, bacon, salami, biryani, canned products etc. ‘
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222 Wastewater Quantity
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The speclfic wastewater generation (m’?'/tonno of finished product) computed on the basis of
reported total wastewater volume and production capacity for different categories: of meat

processing units are given below:

Type of Category No. of ' S%eciﬂc Wastewater generation

product units M*/Tonne of finished product
Range Average
Large 4 030 — 12 0.54
Frozen Meat Medium 5 025 — 125 0.63
Small 4 04 — 20 1.00
A 6 11 —204 19.6*
Processed Meat B 8 5 —15 11.0
C 5 5 —155 11.2
* from meat processing activity only.

In meat processing Industry water Is not consumed by the products, total water supplied
reappears ‘as wastewater. Hence, the observed variations in specific wastewater generation in
meat processing units are due to some reasons, as discussed above, for the varlations in
specific water consumption.

SEA FOOD PROCESSING

Sea Food Processing Industry comes under the purview of Ministry of Agriculture and all marine
product exporters and/processing units are registered under Marine Product Export
Development Authority (MPEDA). Process flow charts for shrimps and cuttle fish are depicted in
Figures 2.3 () and 2.3 (ii}.

The see food processing industry can broadly be classified into following categories:

a) Fish meal

b) Curing/drying
c) Canning

d) Freezing

As fish meal, curing and canning do not result in wastewater discharge, these processes are not
discussed. Freezing is discussed below. :

Freezing

There are 322 freezing plants In India and all are export oriented. Some of them have set up
‘individual quick freezing’ (IQF) facilities to export sea food in value added form. Since these
freezing plants process marine product and the supply of raw material is seasonal, most of them
have set up higher capacity to freeze maximum quantity during the season. Therefore, the
capacity utiisation of these freezing plants Is on an average 15-20%. Shrimps, squids, cuttle fish,
and fin fishes are processed for export. '
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Figure 2.3 (i): Processing flow chart for whole shrimp
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_Figure 2.3 (lj): Processing flow chart for cuttie fish fillets
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23.1 Water Usage

The water use areas are as follows:

a) Industrial water consumption:
—  Washing of fishes (chlorinated water)
— lce making
— Cleaning of process equipments
— Tray and trolley cleaning
—  Floor washings
— Cooling

b) Domestic water consumption:
—  Tofllets and urinals
—  Washing & bathings
— Canteen if any
— Gardening

The specific water consumption has been evaluated as given below:

Product No. of Specific Water
Units Consumption
Visited (M3/T)
Range _ Average
Frozen Shrimps
— large ' 3 18 — 73 49
- —  Medium 10 1.2 —175 6.9
© — Small 8 23 — 55 4.1
Cephalopods 3 23 — 47 36
Squids /Cuttle Fish 3 24 — 65 4.4
Fresh Fishes 2 18 — 36 2.7

Variations in the computed specific water consumption values are probably due to following
reasons:
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2.3.2

— The water oonsurliptlon is directly pfoponlonate to the type of fishes processed, which
vary from unit to unit and season to season. '

— Depending upon the avallabiiity of water, the specific water consumption varies from
location to location, e.g., units in Kerala consume more water compared to units at
Bombay where water is mostly purchased in tankers.

— Depending upon the type of raw materials received e.g. raw shrimps, peeled, headless &
pesled, peeled & deveined, the specific water consumption varies.

— The reported figures were the rough estimates by the units and no actual measurements
have been carried out,

Wastewater Quantity

Based on the production gapacity (T/d) and wastewater quantity reported by the units, specific

‘wastewater generation (M /ton) has been evaluated and is given below:

Product No. of Specific Water

Units Consymption
Visited M°/m
Range Average

Frozen Shrimps :
— large < T 1.7 — 62 41
— Medium 10 1.2 — 156 6.2
— Small 8 20 — 45 3.2
Cephalopods 3 19 — 42 3.0
Squids/Cuttie Fish a 22 — 60 41
Fresh Fishes 2 12 — 27 20

In the sea food processing Industry, the entire water used for processing/washing, (except for
evaporation losses) reapears as waste water. Hence the reasons for variations in the computed
specific water consumption are applicable for the reasons for variations in the computed
specific wasterwater generation.
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CHAPTER 3

WASTEWATER CHARACTERISTICS & POLLUTION LOAD
GENERATION

a1 BOVINES
3.1.1 Wastewater Characteristics

Composite wastewater samples of the combined wastawater were collected at a 30 mintes
Interval during the entire slaughtering operations. In case of batch discharges, samples were
collected from individual sources and flow proportionate composite samples were prepared and
analysed for pH, BOD, COD, TSS, O/G, Totai Kjeidhal Nitrogen (TKN) and total P. The red
colour of the wastewater is due to discharge of blood (haemoglobin) which s easlly
blodegradable and, therefore, treated wastewater will not be having colour problem. The
wastewater characteristics are presented in the foliowing table:

Category Untt  pH BOD  CCD SS 0/G TKN P iora)
- (mg/)  {mg/) (mg/) (mg/n {mg/)  (mg/n)

Large 1 8.1 5,565 10,911 3347 357 1082 60
2 80 - 4,042 8,786 3090 255 505 49
Medium 1 8.2 43,950 89,693 11,650 3,250 11,100 630
2 7.9 11,066 21,699 2,130 1,400 2,107 112
Small 1 8.0 6,600 13,750 2,600 1,100 1,150 65
2 76 1,750 3539 875 219 —_ —_

The higher BOD, COD, TSS, 0/G, TKN and Py concentrations in the wastewater from medium
scale slaughter houses are due to iower water usage resufting in more concentrated effluents.

The calculated specific pollution load in terms of kg of pollutant per ton of liveweight killed are
shown in the following table:

Category Units Specific Pollution Load {Kg/TLWK)

L BOD coD TSS - 0/G TKN P total

‘ 1 2 3 4 5 6 7 8

& Large 1 38 75 2.1 0.2 0.74 0.06
2 55 1.9 45 0.3 0.68 0.06

Al Medium 1 3.1 8.3 0.8 0.2 0.80 0.04




3.1.2

1 2 3 4 5 6 7 8

2 5.0 8.8 1.0 0.6 0.96 0.05
Small 1 6.6 14.3 26 1.0 1.15 0.06
2 6.0 125 3.0 0.7 —_ _

Variations in the specific pollution loads are due to following reasons:

—  Only in a few units the blood Is collected by some private enterprises for manutacture of
medicines /tonics/. However in most of the slaughter houses the blood is allowed to drain
on the floor and depending on the drainage facilities the blood partly gets into wastewater
draln and partly {coagulated} is disposed off alongwith solid waste.

— Depending on the facilities available and the practice followed for intestinai cleaning, by
various slaughter houses, varying amount of intestinal contents is discharged into the
- wastewater drain.

— Depending on the handling of rumen digesta i.e. total dumping (flushing of entire content
directly to wastewater drain}, wet dumping {content is washed out and screened) and dry
dumping (entire content is collected and dumped as solid waste) eitc., wasteload
generation varies.

Specific Wastewnter and Pollution Load Generation Factor

Large scale

Since unit 2 represents the type of a modem iarge scale slaughter house into which the other
large scale slaughter house in the country should be developed, having iairage facllity, using hot
water for carcass washing etc., the following specific pollutant factor calcuiated for this unit wil
be used for subsequent effluent standard setting purposes:

Freshwater Wastewater BOD load COD load
oogsurmtlon generation _ _
(m®/TLWK} (m3/TLWK) (kg/TLWK) (kg/TLWK)

1.5 1.4 55 i1.9
Meodium scale

Partial collection of blood by a pharmacsutical company is done in unit 1 which reduces the
organic load by about 25% whereas in most of the medium scale slaughter houses, blood
cotlection is normally not practiced.

in addition due to non-avalabiity of piped water supply in unit 1, the major portion of the
remaining blood ¢oagulates and Is subsequently disposed off as solid waste.

Because of these reasons the following specific pollutant factors calculated for unit 2 are
adopted for medium scale bovine slaughter houses.
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Freshwater Wastewater 80D load CQD load

umgption generation
?r?agsm-wx) (m3/TLWK) (kg/TLWK) (kg/TLWK)
05 . 05 5.0 9.8
Small scale

Because of very high wastewater volume generation in unit 2 resulting from open taps and
axcessive water usage the following specific pollutant factor calculated for unit 1 will be used for
small scate Bovine slaughter houses:

Freshwater Wastewater 80D load COD load

c:gsumption gegeration B

(m™/TLWK) (m®/TLWK) (kg/TLWK) (kg/TLWK)
1.0 1.0 6.6 14.3

Comparison between the spectfic wastewater and pofiution generation factors of large,
medium and small scale Bovine slaughter houses

Parameter Large Medium Small
Specific fresh water consumption - 15 0.5 1.0
(m°/TLWK)
Specific wastewater generation 14 0.5 1.0
(m®/TLWK) |
Specific BOD load 55 5.0 66
kg/TLWK)
Specific COD load : 119 9.8 14.3
(kg/TLWK)
Speciic TSS load - . 45 1.0 26
(kg/TLWK)
Specific 0/G load 0.3 0.6 1.0
(kg/TLWK)




3.2

3.2.1

~Unit pH

The above figures indicate that large size bovine slaughter houses use more water per unit
because of higher hygienic requirements. Small scale bovine slaughter houses have the highest
specific BOD & COD load because of the absence of any blood collection system. The high
specific TSS load in large scale bovine slaughter houses is because of more frequent floor
washing and subsequent flushing of intestine contents into the wastewater drain.

GOAT AND SHEEP
Wastewater Characteristics

Composite wastewater samples of the combined wastewater were collected at every 30 minutes
Interval during the entire slaughtering operations. In case of batch discharges, samples were
collected from individual sources and flow proportionate composhte samples were prepared and
analysed for pH, BOD, COD, TSS, O/G, Total Kjeldahl Nitrogen (TKN) and Total P. The red
colour of the wastewater Is due to discharge of blood (haemoglobin) which is easiy
biodegradable, therefore, treated wastewater will not be having colour problem. The wastewater
characteristics are presented in the following table:

BOD coD TSS 0/G TKN Piotal

Nos. (mg/h (mg /) (ma/t) {mg /) (mg/1) (mg/l)
1 8.1 16,900 14,375 6,420 173 1200 121
2 7.8 2,371 4,649 2,491 15 308 Y

3 79 3,000 5,874 1,462 95 532 47

The higher BOD, COD, TSS, O/G, TKN and P; concentrations In the wastewater from unit 1 is
due o lower water usage resulting in more concentrated effluents.

The calculated specific pollution load in terms of kg of pollutant per ton of liveweight kllled are
shown in the following table:

Unit Specific Pollution Load (KG/TLWK)

Nos 80D cop 1SS 0/G TRN Proal
1 6.9 14.4 6.4 0.2 12 0.12
2 8.2 16.1 86 0.5 14 0.14
3 8.1 15.9 40 0.3 1.4 0.12

The lower pollution load in unit 1 is due to

— Jhatka slaughtering, resulting in less drainage of blood during bleeding operations.
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—_ Cleaning of intestines is carried out by the contractor outside the siaughter house.

" The higher TSS load in unit 2 is due to excessive water usage for cleaning activities resulting in

entry of more solids into wastewater drain.
Specific Wastewater and Pollution Load Generation Factor

The monitoring data from unit 1 is from jhatka staughtering section whereas in majority of the
slaughter houses in india Haial slaughtering is done.

Intestinal cleaning in unit 1 is done by contractors outside the slaughter house whereas in other
units intestinal cleaning is done by butchers within the units.

Because of these reasons the following specific pollutant factors calculated for the average of

o (m

" units 2 & 3 are adopted for goat & sheep slaughter houses.

" Freshwater Wastewater BOD ioad COD ioad

- conumption geheration
/TLWK) (m3/TLWK) (kg /TLWK) (kg/TLWK)

33 3.0 8.1 16.0

The above figures Indicate that goat & sheep slaughter houses use more water per unit

compared to bovine slaughter houses because of additional water requirements for intestine

- cleanings.

PIGS
Wastewater Characteristics
Composite wastewater samples of .the combined wastewater were collected at 30 minutes

interval. in case of batch discharges, samples were coliected from individual sources and flow
proportionate composite samples were prepared and analysed for pH, BOD, COD, TSS, 0/G,

" Total Kjeldahl Nitrogen and Total P. Similar to Bovines, in Goat/Sheep slaughtering also there is

no addition of chemicals in the process, therefore, the parameter like TDS, % Sodium, Sulphate
and Chioride etc. are not relevant hence not analysed. The red colour of the wastewater is due

"to discharge of blood (haemoglobin) which Is easily biodegradable, therefors, treated

wastowater will not be having colour problem. The wastewater characteristics are presented in

o tl'lefollowing_lable:
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Unit pH BOD - CoD 78S Q/G TKN Piotal

Nos. {mg/1) (mg/1) (mg/) (mg/1) (mg/l) (mg/)
1 75 3,294 7,320 1,448 83 317 20
2 71 3,833 8,156 1,018 150 442 17
3 7.4 995 1,974 363 77 180 7
4 7.8 3,818 7.954 873 153 307 29

The tower BOD, COD, TSS, O/G, TKN AND P; concentrations in the wastewater from unit 3 is
due to higher water usage resulting In diuted effiuents.

The calculated specific pbllution. toad in terms of kg of poliutant per ton of liveweight killed is
shown in the following table:

Unit Specific Pollution Load (KG/TLWK}

BOD CoD 7SS o/G TKN Piotal
1 20.4 45.4 8.0 0.4 2.0 _ 0.12
2 23.0 49.0 61 0.9 26 0.10
3 18.9 375 6.9 1.4 4.0 0.14
4 17.5 36.6 40 0.7 1.4 0.13

The lower pollution load in unit 4 is due to

— Some portion of the blood is collectad by the butchers/workers for making blood
sausages.

—  Unlike in other units the cleaning of intestines for sausage casing, is not done within the
unit,

— Due to leas water usage for carcass washings and deaning activitles, carryover of solids
and organic poliutant to wastewater drain is less.

— In contrast to. other units dehalring is done manually, exerting less poliution load
compared to mechanical dehairing.

Higher O/G load from unit 3 is due to rendering of fats into leaf lard whereas in other units fat is
sold alongwith pig fry,
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Specific Wastewater and Pollution Load Generation Factor

For the purpose of evolving specific wastewater and pollution load generation factors,
applicable for Pig slaughter houses it is recommended to adopt the average of factors
computed for units 1 & 2 because of the foliowing reasons: ‘

Partial collection of blood by workers Is done In units 3 and 4 for making blood sausages, which
reduces the organic load by about 20%, whereas in most of the other Pig slaughter houses,
blood collection is normaily not practiced. In addition dehairing operation is done manually In
unit 4 compared to mechanical dehairing In other units,

Because of these reasons the following specific pollutant factors are adopted for Plg slaughter
houses.

Freshwater Wastewater BOD load COD load

cagsunption gegeration

- (m°/TLWK) (m°/TLWK) (kg/TLWK) (kg/TLWK)
7.1 N 6.1 21.7 47,2

POULTRY

Wastewater Characteristics

Composite wastewater samples of the combined wastewater were collected at every 30 minutes
interval. In case of batch discharges, samples were collected from individual sources and flow
proportionats composite samples wete prepared and analysed for pH, BOD, COD, TSS, O/G,

" Total Kjekdahi Nirogen (TKN) and total P. Similar to Bovines, in Poultry slaughtering also there is

no addition of chemicals in the process, therefore, the parameter like TDS, % Sodium Sulphate
‘and Chioride etc. are not relevant hence not analysed. The red colour of the wastewater is due
to blood (haemoglobin) discharge which is easily blodegradable, therefore, treated wastewater
will not be having colour problem. The wastewater characteristics are presented in the following

table,

Unit pH BOD CcoD TSS 0/G TKN Ptotal
Nos. {mg/1) {mg/1) {mg/) (ma/) (mg/) (mg/)
1 7.8 2,026 4312 : 1333 224 401 g9
2 7.5 555 1,213 296 55 130 4

. 3 78 1,650 3412 950 180 27 7

The lower BOD, COD, TSS, O/G, TKN and Py concentrations in the wastewater from unit 2 is
due to higher water usage resulting in dlluted effluents.
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The calculated specific pollution load in terms of kg of pollutant per ton of liveweight killed Is
shown in the following table.

Unit - Specific Pollution Load (KG/TLWK)

BOD cob 188 0/G TKN Piotal
1 19.0 39.6 125 21 3.8 0.08
2 12,0 255 6.4 1.2 28 0.08
3 13.2 27.3 76 . 1.4 22 0.06

The higher poiiution load in unit 1 Is due to

—  Unit 1 being an integrated broller processing unit of Its own kind in the courtry Is having
hot and cold water facllity for carcass as well as equipments and floor washings. In
addition, sanltisers used for cleaning also add to the totai pollution load.

-— Non-edible offals are discharged Inio wastewater stream whereas in other units they are
collected and disposed off as solid waste. - S

— Defeathering of scalded birds is done mechanically using rotating rubber finger, which
generates higher poliution load compared to manual defeathering,

3.4.2 Specific Wastewater and Pollution Generation Factor

] |, For the purpose of evolving specific pollution load generation factor appiicable for Poultry
I .. daughter houses 1t is recommended to adopt the average of factor computed for units 2 & 3
: because of the following reasons:

Unit 1 being the only integrated broller processing unit in the whole country cannot be
conskdered as a representative unit of the Poultry slaughter houses.

- Because of these reasons the following specific pollution factors are adopted for Poultry

sfaughter houses:

Freshwater Wastewater BOD load COD load

oogsumptlon geaeratlon

(m®/TLWK) (m*/TLWK) - (kg/TLWK) (kg/TLWK)
17.0 | 14.8 . 126 26.4
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3.5.1

FROZEN MEAT
Wastewater Characteristics

Composite wastewater samples of the combined wastewater were collected at every 30 minutes
interval. In case of batch discharges, samples were collected from individual sources and flow
proportionate composite samples were prepared and analysed for pH, BOD, COD, TSS, O/G,
Total Kjeldahl Nitrogen (TKN) and total P. Similar to slaughter houses, in meat processing units
also there is no addition of chemicals in the process, therefore, the parameters like TDS, %
Sodium, Sulphate and Chloride etc. aré not relevant hence not analysed. The wastewater
characteristics are presented in the following table:

Category Units pH BOD coD 188 0/G TKN Protal
(mg/H  (mgA)  (mg/) (mg/)  (mgM)  (mg/l)

large 1 8.1 1,182 3190 424 135 2851 14.6
| > 78 525 1076 211 50 122 —
Medium 1 7.9 510 1209 179 14 114 10.0
' > 76 1026 2102 240 184 184 12.0
Smal t 78 287 512 275 87 87 —
2 717 282 594 501 167 183 —_

The higher BOD & COD concentration kn the wastewater from unit 1 of large category is due to
lower water usage resulting in concentrated effluents.

The calculated specific pollution load in terms of kg of poliutant per ton of liveweight killed is
shown in the following table:

Category Units __ Specific Pollution Load {Kg/Ton)
BOD cop TSS 0/G TKN  Promal
Large 1 0.9 24 0.3 0.1 0.2 0.01
2 0.9 1.8 - 04 0.1 02 - —
Medium 1 1.1 27 0.4 0.1 0.3 0.02
2 18 a1 0.3 0.1 03 002
Small 1 0.6 1.4 0.7 0.2 02 —
' 2 0.7 1.5 05 0.2 0.2 0.02

The relatively higher pollution load in medium category 1s due to:

—  Cleaning of carcass transporting trucks within the unit.
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3.5.2

3.6

3.6.1

— Carcass Is procured from the slaughter houses having no carcass washing facility,
therefore, carcass washing Is done within the unit. -

— in both the medium scale units, no bar screen was provided in the wastewater drains
whereas in other units monitored, screening of wastewater Is done before disposal.

— Packing of minced meat is dane by packing machines in large scale and medium scale
units. Washings of packing machine Is done once a shift irrespective of the volume of
production. Therefore, specific pollution generation from this operation in medium
category s more compared to large category.

— Comparatively lower pollution load in small category is due to procurement of washed
carcass from contractors and better house keeping measures viz., immediate disposal of
green & spollt meat and bones.

Specific Wastewater and Pollution Load Generation Factor

For the purpose of evolving specific pollution load generation factor applicable for the frozen
meat sector it is recommended to adopt the average of factor computed for ali the 6 units
monitored because of the following reasons:

— Basic unit operations foliowed are the same in ali categories.

— In most of the units a mix of washed and unwashed carcass depending on availability of
carcass Is processed and paliution generation from smaller units represent processing of
washed and pre-chilled carcass, medium class units represent typical operations inciuding
carcass washing and pre-chilling and out of two large unit surveyed one pre-chiliing and
out of two large units surveyed one processes washed and chilled carcass. Therefore,
average of factor for all the units will be representative for this sector.

Freshwater Wastewater BOD load COD load

consumption gegeration

(m* /ton) {m*/ton) : (kg/ton) (kg/ton)
21 1.9 0.95 2.15

PROCESSED MEAT

Wastewater Characteristics

Composite wastewater samples of the combined wastewater were coliected at a 30 minutes
interval. in case of batch discharges, samples were collected from individual sources and flow
proportionate composite samples were prepared and analysed for pH, BOD, COD, TSS, O/G,
Total Kjeldahl Nitrogen (TKN) and Total P. Similar to slaughter houses, in meat processing units
also there is no addition of chemicais in the process, therefore; the parameters like TDS, %
Sodium, Sulphate and Chloride etc. are not relevant hence not analysed. The wastewater
characteristics are presented in the foliowing tabie:
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Category Units pH  BOD coD 18§  O/G TKN  Piotal

(mg /1) (mg/) {mg)  (mgA) {mg/)  (mg/)

Class-A 1 7.4 0982 2145 41 135 251 14.6
2 7.3 510 1155 535 65 — —

a 7.3 745 1273 758 98 188 220

ClassB 1 7.2 972 - 2054 1113 191 141 —
-2 7.3 688 1569 1200 67 - 67 —
Class-C 1 7.2 1656 3805 - 1067 120 113 —
2 7.3 792 1688 800 147 — —

3 7.2 3690 =@ 9225 1800 301 167 —

" The calculated spacific pollution load in terms of kg of pollutant per ton of product is shown in’

the following table:
Category Units Specific Pollution Load (Kg/Ton)
BOD CcoD TSS 0/G TKN Ptotal
Class-A 1 14.3 a2 30.5 0.3 —_ —_
2 125 28.3 13.1 1.6 —_ —_
3 11.7 227 11.9 15 3.0 0.3
Class-B 1 7.1 15.0 8.2 1.0 1.0 —
2 69 15.3 11.8 0.7 0.7 -—
Class-C 1 10.0 24.2 8.7 0.7 —_ —_
2 1.9 16.9 8.0 t5 —_ —_
3 1.0 276 54 0.9 0.5 —_

Variations in the pollution load are due to the following reasons:

Variations in the processed product mix, viz sausages, smoked products like ham and
bacons, canned products etc.

Ciass-A units have fat rendering facllities within the unit, and thereby generating additionai
poliution load, with an estimated BOD content of about 32,000 mgA.

Variations in the type of meat procossed ie. unit 1 of class-A category is: processing
chicken and therefore generates more BOD, COD and T$S load compared to other units.

In the units, procuring pre-chilied meat from slaughter houses or contractors, washing and
pre-chilling step is eliminated, which reduces the total pollution load.



3.6.2 - SpecHic Wastewater and Poliution Load Generation Factor
Class-A
For the purpose of evalving specific pollution load generation factor applicable for processed
meat sector class-A it is recommended to adopt the average of the factors computed for units 2
& 3 because of the following reasons: '

Unit 1 being the only poultry precessing unit in the whole country cannot be considered as a
representative unit of the class-A meat processing sector.

Because of this reason the following specific pollution factors ére adopted for class-A category:

Freshwater Wastowater BOD load COD bad

oogsumption generation

{m"/ton) (m®/ton) {kg/ton) {kg/ton)
235 20.1 121 255
5

Class-B

Since there is no significant varlation in both the specific wastewater generatlon and the
pollution generation factors of the units of class-B category, it is recommended to adopt the
average factors computed for both units as given below:

Freshwater Wastewater BOD load - COD load

consumption - geaeratlon :

(m® /ton) {(m"/ton) (kg/ton) {kg/ton)
9.1 : 8.6 7.0 165

Class-C

Because of wide variation in prdduct mix and ingredient used during processing in Class-C units
the average of the specific poliutant factors calculated for all units manitored will be used,
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Freshwater ~ Wastewater ' BOD load COD load

consumption generation
(m*f1on) (m> /ton) (kg/ton) (kg/ton)

6.4 6.4 9.3 229

Comparison between the specific wastewater and pollution generation factors of meat

processing units

FParameter Class-A | Class-B - Cla_ss-c
Spgcific fresh water consumption 235 9.1 6.4
(m®/TLWK}
Spgciﬂc wastewater generation 201 86 6.4
(m® /TLWK) |
Specific BOD load 12,4 ‘ 7.0 9.3
(kg/TLWK} '
Specific COD ioad : 255 15.1 229
(kg/TLWK)
Specific TSS load 125 10.0 8.7
(kg/TLWK) -
Specific O/G load 1.5 0.9 ' 7.0
(kg/TLWK}

The above figure indicate that class-A units use more water per unit because of higher hygienic

requirements and have highest speclfic BOD & COD loads because of rendering of by products

viz. fat into lard. The high specific TSS load in class-A units is because of more frequent floor
washing and subsequent flushing of solids Into the wastewater drain.

SHRIMP PROCESSING
Wastewater Characteristics

Composite wastewater samples of the combined wastewater were collected at 30 minutes
interval. in case of batch discharges, samples were collected from individual sources and flow
proportionate composite samples were prepared and analysed for pH, BOD, COD, TSS, 0/G,
and Total Kjeldahl Nitrogen (TKN). Similar to slaughter houses and meat processing in sea-food
processing units aiso there is no addition of chemicals in the process, therefare, the parameters



3.71.2

like TDS, %-Sodium, Sulphate and Chloride etc. are not relevant hence not analysed. The
wastewater characteristics are presented in the following table:

Category Units pH BOD COD TSS 0/G TKN
{mg/) (mg/n (mg/l) (mgy/l) {mg/1)

Large 1 75 618 1230 388 "1 92
2 7.2 G684 1341 442 138 97
Medium 1 6.9 615 1337 235 78 63
2 71 480 1053 232 153 _ 51
Small 1 7.4 539 1212 17 1657 56
2 73 " 782 1600 305 167 a6

The calculated specific pollution load in terms of kg of pollutant per ton of fish processed is
shown in the following table:

Category Units Speclfic Poliution Load (Kg/Ton) _
| BOD cop TS5 0/G TKN
Large 1 2.7 5.4 oy 0.62 0.40
2 3.2 62 2.0 0.65 0.45
Medum 1 5.3 15 20 0.70 0.55
2 3.2 6.9 15 0.50 0.33
Small 1 35 7.3 25 1.00 0.33
2

3.9 8.0 1.5 0.58 0.43

The varlations in the specific pollution load Is due to:

— The number of washing stages practiced resuiting In the wastewater characteristics and
. pollution load varlation from unit to unkt.

— Handling techniques practiced for transport of shrimps within the plant i.e. usage of water
for transport or dry handling techniques. C

— Infish processing 'Industry pollution load Is directly related to amount of water uéed for
washing of fishes during various operations.

Specific Wastewater and Pollution Load Generation Factor

For the purpose of evolving specific pollution load generation factor applicable for frozen shrimp
processing sector, where basic unit operations followed are same for all the categories, it is
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3.8

3.8.1

recommended to adopt the average of the factors camputed for all units monitored and given
below: .

Freshwater Wastewater BODload  CODload

coratsumption gegeration

(m® /ton) (m” fton) (kg/ton) (kg/ton)
6.6 5.9 36 7.6

SEA FOOD PROCESSING

Wastewater Characteristics

Composlte wastewater samples of the combined wastewater were collected at 30 minutes
interval. In case of batch discharges samples were collected from individual sources and flow
proportionate composite samples were prepared and analysed for pH, BOD, COD, TSS, O/G,
and Total Kjeldahl Nitrogen (TKN). Similar to slaughter houses and meat processing in sea-food
processing units also there is no addition of chemicals in the process, tharefore, the parameters
like TDS, % Sodium, Sulphate and Chioride etc. are not relevant hence not analysed. The
wastewater characteristics are presented in the following table:

Category Units pH BOD CcOD TSS 0/G TKN
(mg/)  (mgM  (mg/)  (mg/l) {mg/A)

Cephalopods 1 69 708 1686 265 60 70
2 7.2 588 1376 320 60 7
Frash fish 1 7.3 288 532 192 83 47
2 7.4 576 1412 103 101 132

The calculated specific poflution load in terms of Kg of pollutant per Ton of fish processed is
shown in the following table:

 Category  Units specific Pollution Load (Kg/Ton)
80D CoD TSS 0/G TRN
Cephalopods 1 40 9.6 15 0.40 0.40
2 44 10.3 24 0.45 055
Fresh fish 1 08 1.4 a5 0.22 0.13

2 1.4 35 0.5 0.256 0.33
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3.8.2

The higher specific poliution ioad In cephalopod processing Is due to:

— Waste contribution from Ink glands is pecullar of cephalopod processing.

— Thawing of freeze raw material contributes additional poliution load.

— Infish processing industry poliution load is directly related to amount of water used for
washing of fishes during various operations, due to more washing stages practiced. The

pollution ioad from cephalopods is higher.

—  Usage of water for transport of cephaiopods within the plant, compared to dry handling of
fresh fishes generates additional poliution load.

Specific Wastewater and Pollution Load Generation Factor
Cephalopods
For the purpose of evolving specific pollution load generation factor applicable for cephalopod

processing sector it is recommended to adopt the average of the factors computed for the units
monitored as given below:

Freshwater Wastewater BOD load COD load

consumption - generation

(m° /ton) 7 (m® /ton) (kg/ton) (kg/ton)
7.1 6.6 42 10.0

Fresh frozen fishes

For the purpose of evolving specific poliution load generation factor applicabie for fresh fish
processing sector it is recommended to adopt the average of the factors computed for the units
monitored as given below:

Freshwater Wastewater BOD load COD load

consumption ' geheration ,

(ma/ton) (m3 /ton) (kg/ton) (ka/ton)
28 26 | 1.1 25
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CHAPTER 4

EXISTING WASTEWATER TREATMENT & DISPOSAL
SOLID WASTE GENERATION

POLLUTION ABATEMENT MEASURES
4.1 | BOVINES
4.1.1 Existing Wastewater Treatment and Mode of Effluent Disposal

During the surveys it was observed that only three modem slaughter houses have some
wastewaler treatment facility. All other slaughter houses discharge their wastewater without any
treatment either imto domestic sewer or on land. Performance evaluation of the only operational
wastewater treatment plant (Physico-chemical treatment followed by single stage activated
sludge process), was carried out and presented below: '

Parameter Influent Effluent % Removal

BOD (rg/l) 1750 130 92
COD (mg/) 3539 300 91
TSS (mg/)) | 875 105 88
0/G (mg/!) 219 ' 10 05

4.1.2 Solid wWaste Generation

Based on the data collected during the survey, the solid waste quantity and specific solid waste
generation kg/head slaughtered and kg/ton live weight killed Is shown below:

Category ~ Unit Solid Waste - Specific Solid Waste-
Ton/Day
Kg./Head Kg./TLWK

Large i 200 ‘ 93 270

2 41 82 270
Medium 1 7 90 250

2 5 106 300
Small 1 0.5 100 250

2 28 80 320

Average solid waste generation from Bovine slaughter houses is 275 kg/TLWK equivalent to
27.5% of the liveweight of the animal.
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4.2

4.2.1

4.2.2

In large scale Bovine slaughter houses the entire solid waste is collected and disposed off as
land fill, whereas in medium & small scaie slaughter houses dung and rumen digesta is
collected separately for composting by contractors and non-edibie offals are dumped around
slaughter houses which is partly consumed by scavangers.

Pollution Abatement Measures

Effective segregation of wastes iike biood, offals, stomach contents etc., and their subsequent
utilisation for manufacture of pharmaceuticals/chemicals, cattle feed, manure etc., will reduce
the pollution load from siaughter houses substantially as discussed below:

— The major poliutant from the slaughtering operation is Blood which constitute 4—6% of
liveweight kilied of animal and having BOD concentration of 1,50,000 to 2,00,000 mgy/i.
Proper collection and dry handling of biood i.e. dried for use as an animal feed supplement
or fertilizer will not only reduce the water requirement for cleaning of kiling area but aiso
will reduce the totai BOD ioad by approximately 20%.

— Discharge of stomach content in wastewater resuits in substantiai increase in TSS and
BOD & COD load. Dry handiing of stomach contents i.e. proper coliection and offsite
disposal as fertiiiser or soil conditioner by farmers wiii eiiminate this poiiution load.

— Dry handling of inedible offais viz. intestine, oesophagus, bladder and hair etc. will reduce
TSS and BOD & COD load substantialiy in the wastewater stream.

—  Coliection of solids from dressing and eviscerating areas and their subsequent reuse as by
product will reduce the organic and solid waste loads substantiaily.

GOAT AND SHEEP

Existing Wastewater Treatment & Disposal

Majority of all slaughter houses (Goat & Sheep) dispose their untreated wastewater elther into
the Municipal sewerage system or on land. A few had a chemical coagulation & floccuiation
system for treatment of the slaughtering waste. The wastewater after physico-chemical
treatment is discharged into Municipal sewer.

Solid Waste Generation

Based on the data collected during the survey, the solid waste quantity and specific solid waste
generation kg/head siaughtered and kg/ton live weight killed is shown beiow:

Unit Solid Waste Specific Solid Waste
Nos. Ton/Day

Kg./Head Kg./TLWK
1 25 25 167
2 2.0 25 167
3 0.14 26 173
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4.2.3

4.3

4.3.1

The average specific waste generation (kg/ton of live weight killed) is calculated as 170 kg. In
large scale Goat & Sheep siaughter houses the method of disposal followed is mostly as land fill
whereas in small & medium scale slaughter houses it is dumped around slaughter house which
is partly consumed by scavangers.

Pollution Abatement Measures

In order to develop the most economic pollution control solution in terms of investment and
operational costs, it is recommended that pollution abatement measures at source should be
introduced prior to installation of treatment systems. Feasibility of various in-plant pollution
abatement measures were assessed and are given below:
~ @

Effective segregation of wastes like blood, offals, stomach contents etc., and their subsequent
utilisation for manufacture of pharmaceuticals/chemicals, cattle feed, manure etc., will reduce
the pollution load from slaughter houses substantially as discussed below:

— Blood constitutes the major source of BOD from the slaughtering operation, therefore,
proper collection and dry handllng of blood will reduce the total wastewater pollution foad
by approximately 20%.

— Intestines used as casings for sausages are emptied, deslimed and washed. Dry rendering
of intestinal content will reduce the pollution load substantially. Rendering is a heating
process for meat industry waste whereby fats are separated from water and protein
residue. In-edible rendering is carried out by means of dry processes i.e. no direct contact
between steam and raw material. These may be either batch or continuous process where
indirect heating is used. As a result process waste load is limited to material moisture
content only.

— Separation of solids from wastewater stream by screening within the unit and their
subsequent reuse as by-product will reduce the BOD & COD load and TSS load.

— Application of dry cleaning methods viz. scrubbing, brooming etc. should be adopted
before wet cleaning of processing area, equipments etc.

PIGS

Majority of all Pig staughter houses, dispose their untreated wastewater either into the Municipal
sewerage system or on land. In Unit 1 wastewater after biological treatment (stabilisation pond)
is discharged on land for irrigation. Unit 2 is having a chemical coagulation & flocculation
system providing partial treatment of the wastewater before discharging into Municipal sewer.
Performance evaluation of the wastewater treatment system of unit-1 was carried out and
presented below:

Parameter Influent Effluent . % Removal
BOD (mg/) 780 205 74
COD (mg/l) 1639 430 74
TSS (mg/l) 578 95 84

0/G (mg/l) 154 16 90
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4.3.2

4.3.3

Solid Waste Generation

The skin, head, feet and tail form part of the carcass. Secondly, pig consumes more
concentrated type of food, omnivorous rather than herbivorous, it is provided with a simple
stomach, which is small as compared with the ruminant. In addition offals like intestine and
stomach are edible. Due to these reasons, the specific solid waste generation kg/ton of live
weight killed is much less in comparison to Bovines and Goat /Sheep slaughter houses.

Based on the data collected the solid waste quantity generated per day and the computed
specific solid waste generation in kg/head slaughtered and kg/ton live weight kilied is shown
below:

Unit Solid Waste Specific Solid Waste
Nos. Ton/Day
Kg./Head Kg./TLWK
1 0.2 1.8 30
2 05 25 50
3 \ 0.1 2.7 45
4 0.02 2.0 33

The average specific waste generation (kg/head of live weight killed) is calculated as 2.3 kg
equivalent to 4% of the live weight of the animal.

Solid waste from Pig slaughter houses is collected by contractors for rendering into fat.
Pollution Abatement Measures

Specific BOD load from Pig slaughter house in European countries is reported to be in the
range of 9—12 kg/TLWK compared to about 22 kg/TLWK in India. Waste load reduction can be
achieved by:

—  Effective handling & recovery of blood which constitute more than 30% of the total organic
poliution load.

—  Provision of perforated drain pipe in the scalding tub to prevent draining of sludge/solids.
The collected sludge should be disposed off as solid waste.

— Segregation and dry handling of intestinal and stomach contents.

— Separation of hairs and solids from eviscerating wastewater by screening and their
subsequent reuse as by-product.

—  Dry sweeping of processing area, tables and equipment before wet washing.
Specific wastewater geperation in Indian Pig slaughter houses is in the range of 5—19 m3

compared to 1.2—4 m* in European countries like F.R.G., indicating tremendous scope for
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4.41

4.4.2

water conservation, Minimisation of water consumption will eflacﬂvely reduce the size of the
treatment facllities required thereby lowering capital and operating costs for on-site treatment.
Water consumgption can be reduced by:

— Installation of valves to regulate the flow in the wash water line.
— Installation of self closing valves in water hose/pipes to reduce careless water loss.
— Redesign of carcass washing facillty .e. modification of the water spray system.

— Reuse of process water from cleaner area to progressively dirtier areas e.g. carcass wash
water can be reused for dehairing operation, _

—  Dry clean up operations followed by wet washing.
POULTRY

During the surveys it was observed that only one unit had.a wastewater pre-treatment system,
all other slaughter houses discharge their wastewater on land without any treatment. This unit is
having a chemical coagulation and flotation system providing partial treatment of the
slaughtering waste. The wastewater after physico-chemical treatment is used for agricultural
purposes. Performance evaluation of the wastewater treatment system of this unit is presentad
below: .

Parameter Influent* Effluent % Removal
BOD (mg /Y 1102 315 . 71
COD (mg/) 2410 670 ' 74
TSS (mg/1) 482 130 73

Q/G (mg/)) 190 34 82

* combined wastewater from sldughter house and meat processing section.
Solid Waste Generation

Based on the survey carried out, the solid waste quantity and specific solid waste genetation
kg/head slaughtered and kg/ton live weight killed are presented below:

Unit Sclid Waste Specific Solid Waste
Nos. Ton/Day —
Kg./Head - Kg./TLWK
1 1.0 0.12 125
2 005 | 011 | 110
a 0.03 0.12 _ 120
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The average specific waste generation (kg/head of live weight killed) is calculated as 0.12 kg
equivalent to 12% of the live weight of the bird.

Presently the method of disposal of solid waste followed by the slaughter houses is land fill
alongwith Municipal garbage. ‘

Pollution Abatement Measures

During the industrial survey feasibility of various in-plant water conservation and pollution
abatement measures were assessed and are given as below: ‘

Water conservation areas are:

— Installation of self closing valves in water hose/pipe can reduce the total water
consumption upto 50%.

— Feather flume water may be screened for feather recovery and recycled for flume usage
for offal carrying flume.

— Recycle of screened chiller overflow water for scald tank makeup water or the feather
flume.

— Water conserving nozzies should be used for carcass washing operations, to minimize
water consumption.

—  Evisceration solids (offals) should be carried away by timed flushing spray rather than by
continuous flow.

Poliution load from Poultry slaughtering units can be substantially reduced by effective
segregation of blood, feathers and non-edible offals and their subsequent utilization as
protelnaceous supplement for animal feed. Some of the pollution abatement measures are
mentioned below: .

— Organisation of deliveries to co-ordlnate with processing capacity in order to reduce
pollution load In receiving area.

— Blood constitutes the major source of BOD in all the poultry processing units. It is
estimated that potential raw waste load from uncontrolied blood sewering is approximately
7.9 kg BOD per 1000 chicken slaughtered. Proper collection (appoximately 50%) and dry
handling of blood will result in about 20% reductlon in the waste load.

— To collect sludge at the bottom for disposal as solid waste, a tank drain equipped with
screen or perforated riser as mentioned far scaid tank in pig slaughtering shouid be
provided. It has reported that waste load from scalding operation ranges from 1.0 to 5.4 kg
'BOD per 1000 birds slaughtered.

—  Dry handling of feathers and offals will reduce pollution load considerably.

— Separation of solids from wastewater stream by screening within the unit and their
subsequent reuse as by-product will reduce the organic and solid waste.
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4.5.1

4.5.2
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FROZEN MEAT

Except for Unit 1 of large scale category, all other units dispose their untreated wastewater
either into the Municipal sewerage system or on land for irrigating. In Unit 1 large category
waste water after biological treatment (conventional aerobic treatment) is discharged to
Municipal sewer.

Solid Waste Generation

Based on the data collected during the survey, the solid waste quantity (including bones and
waste meat) generated per day and the computed specific solid waste generation in ton/ton of
frozen meat is shown below:

Category Unit Solid Waste Specific Solid Waste
No. Ton/Day Ton/Ton of Product

Large 1 220 1.1

2 30.0 1.0
Medium 1 5.5 1.2

2 17.5 1.3
Small 1 8.0

2 3.0

The average specific solid waste generation (ton/ton of finished product) is calculated as 1.1
ton. Bones are sold to bone mills for subsequent production of glue, gelatine, tallow etc, and the
waste meat and fat timmings are sold to various agencies for manufacturing chicken feed. Only
soiled /moist packing material is disposed off as solid waste into Municipal garbage collection
system.

Pollution Abatement Measures

During the industrial survey feasibility of various in-plant water conservation and pollution
abatement measures were assessed and are given below:

— Installation of self closing valves in water hose/pipe can reduce the total water
consumption upto 20%.

— Reuse/recycle of cooling tower discharge for floor, table and tray washings.

Pollution load from frozen meat units can be reduced by:

— Screening and segregation of solids from wastewater for manufacture of poultry feed.
— Recovery of fatty matter (tallow) as raw material for the chemical /so'ap‘ industry.

— Dry clean up operations followed by wet washing.
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4.6.1

4.6.2

4.6.3

PROCESSED MEAT

Except for Units 1 & 2 of class-A category, which were studied indepth, ali other units dispose
their wastewater either into the Municipal sewer system or on'iand for irrigating without any
treatment. Unit 1 is having a chemical coaguiation and flocculating system providing ‘partial
wastewater treatment. in Unit 2 wastewater after biological treatrnent (Stabilisation pond
system) is discharged onto land for irrigation purposes.

Solid Waste Generation

Based on the data coliected during the survey, the solid waste quantity (including bones and
waste meat} generated per day and the computed specific waste generation in ton/ton of
processed meat is shown below:

Category Unit Solid Waste Specific Solid Waste
No. Kg./Day Kg./Ton of Product

Class-A 1 500.0 91.0

2 600.0 300.0

3 300.0 300.0
Class-B 1 20.0 67.0

2 10.0 67.0
Class-C 1 10.0 42.0

2 6.0 40.0

3 5.0 50.0

The average specific solid waste generation (kg/ton of finished product) for class-A category
300 kg excluding Unit 1 processing exclusively poultry. For class B & C average specific load is
67 & 44 kg respectively. Solid waste is disposed off intc Municipal garbage collection system.

Pollution Abatement Measures

During the industrial survey feasibility of various in-plant water conservation and pollution
abatement measures were assessed and are given as below:

— Installation of self closing valves in water hose/pipe can reduce the total water
consumption upto 20%.

— Reuse/recycle of defrost and retorting discharge for floor, table and tray washings.
Pollution load from frozen meat can be reduced by:
— Screening and removal of solids from the wastewater for manufacture of animal feed.

—  Recovery of fatty matter (tallow) as raw material for the chemical /soap industry.
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4.7.1

4.7.2
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4.8

4.8. 1

SHRIMP PROCESSING

Almost ali the units dispose thelr untreated wastewater either into the Municipal sewerage
system or into back waters.

Solid Waste Generation

Based on the data collected during the survey, the solid waste quantity generated per day and
the computed specific solid waste generation In ton/ton of finished product is shown beiow:

Category Unit Soiid Waste Specific Solid Waste
No. Ton/Day Ton/Ton of Product

Large 1 9.0 0.45

2 4.0 0.50
Medium 1 0.6 0.50

2 03 0.50
Smali 1 0.16 0.53

2 0.32 0.46

The average speclfic solid waste generation {ton/ton of finished product) is calédated as 0.49
ton equivalent to 49% of the live weight fish processed. Peels alongwith soiled/molst packing
material is disposed off as solid waste into Municipal garbage coliection system.

Pollution Abatement Measures

During the industrial survey feasibility of various in-plant water conservation and pollution
abatement measures were assessed and are given as below:

— instaliation of seif closing valves in water hose/pipe can reduce the total water
consumption upto 20%.

— Reuse/recycle of defrosting discharge for ficor, table and tray washings.
Pollution load from frozen shrimp sector can be reduced by:

— Proper screening of wastewater and subsequent reuse of screened material for making
fish meal,

— Provention of disposal of peeled and deveined waste into wastewater stream:.

— Proper collection, storage and reuse of peeled shells for preparation of by-product viz.
chitin, chitosen etc.

CEPHALOPODS PROCESSING

Most of the units dispose their untreated wastewater either Into the Municipal sewerage system
or into back waters.
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4.8.3

Solid Waste Generation

Based on the data coliected during the survey, the solid waste quantity generated per day and
the computed specific solid waste generation in kg/ton of finished product is shown below:

Category Unit Solid Waste Specific Solid Waste
No. Ton/Day Kg./Ton of Product
Cephalopods 1 0.65 157
2 0.60 150
Fresh fish 1 0.90 200
' 2 0.50 163

The average specific solid waste generation (kg/ton of finished product) for cephalopods is
calculated as 153 kg (equivalent to 15% of the live weight) and 181 kg for fresh fishes
(equivalent to 18% of Iiveweight) respectively. Solid waste alongwith soiled/moist packing
material is disposed off into the Municipal garbage collection system.

Pollution Abatement Measures

During the industrlal survey the feasibilty for various in plant water conservation and pollution
abatement measures were assessed and are given as below:

- — Installation of self closing valves in water hdse/DiPe can reduce the total water

consumption upto 20%.
— Reuse/recycle of defrosting discharge for floor, table and tray washings.
Pollution load from frozen cephalopod processing sector can be reduced by:

— Proper screening of wastewater and subsequent reuse of screened material for making
fish meat,

—  Prevention of disposal of ink gland into wastewater straam,

—  Proper collection, storage and conversion of viscera, liver, skin, pen and eyes into squid
moal.
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CHAPTER S

STANDARDS

SELECTION OF PARAMETER FOR STANDARDS

5!1

Wastewater from the slaughter house, meat and seafood processing units is biodegradable n
nature. BOD, COD, S.8, O&G and pH are the basic pollutants generated by this sectors. All
these basic pollutants are inter-related and their concentration in the wastewater is dependent
on the organic matter content {both soluble and suspended portions). Since BOD is a measure
of easlly biodegradability of the organic matter which is important for the water quality of the
recepient. it is more pragmatic to controf the effluent quality in terms of BOD. Considering the
easiy biodegradable nature of the wastewater from this sector, the disposal levels of other
parameters will be within the acceptable limits as long as recommended disposal limit of BOD is
achieved.

CATEGORIZATION OF THE UNITS FOR DEVELOPING STANDARDS

Effluent standards for the following three categories of slaughter houses sector are evolved:

Category-A : Large scale slaughter houses slaughtering > 40,000 Bovines and 6,00,000
Goats & Sheeps annually having an average slaughtering capacity of 140
Bovines and 2000 Goats & Sheeps/day.

Category-B : Medium scale slaughter houses slaughtering > 10,000 Bovines and 1,00,000
Goats & Sheeps annually having an average slaughtering capacity of 30
Bovines and 300 Goats & Sheeps/day.

Category-C : Small scale slaughter houses slaughtering > 1,000 Bovines and 15,000 Goats &
Sheeps annually having an average slaughtering capacity of 4 Bovines and 50
Goats & Sheeps/day.

The characteristics of wastewater discharged from meat processing Units are as follows:

Wastewater Characteristics
Para_rneters Large Medium Smallv
Flow, m/d 154 21.2 4,0
BOD, mg/! 3364 4875 3990
COD, mg/i 7027 9480 8000
TSS, mg}l 2533 2053 2208
Oli & Grease 156 727 577

(mg /) |
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5.1.1

Since most of the slaughter houses in india are composite ones i.e. slaughtering Bovines as well
as Goats & Sheeps, the wastewater characteristics of both Bovines and Goat & Sheeps have
been computed for the purpose of developing standards for category A, B & C of siaughter
houses.

Pig and Poultry slaughtering is not done in organised public slaughter houses. Pigs are normally
slaughtered in piggery farms whereas Pouitry |s kilied and dressed as per consumer direction by
the dealer. However, Ciass-A pig and poultry processing units have their own slaughter houses,
therefore, Pig and Poultry slaughter houses are accounted while evolving standards for class-A
meat processing units. No separate standards for Pigs and Poultry slaughter houses are,
therefore, required.

Standards for Slaughter House - Large (Category-A)

The daily BOD lo%d from representative large scaie (Category-A) slaughter houses is calculated
as 518 kg (154 m* x 3.364 kg/ma) equal to a population equivalent of 11.511 (1 PE = 45 gms
BOD/day).

Most of the large scale siaughter houses in metropolitan cities are iocated in very congested
areas having space just sufficient to kill and dress animals therefore, indicating that fuli scale
unit level treatment is not feasible. Hence, the slaughter houses having sewer connection and
subsequently a terminal wastewater treatment plant should discharge their wastewater after
proper screening and removal of free floating oil & grease into the municipal sewer. However,
the units without sewer connection shouid treat their wastewater before disposal.

Best Practicable Treatment System Alternatives:

A schematic flow diagram of this treatment system is shown in Fig 5.1 (a) as alternative—3. This
system can achieve a BOD of 30 mg/l. The calculated investment and annual opesating cost
and the annualised costs for this system are shown in Table 5.1 (A). Since the annualised
treatment costs for this wastewater treatment system is 63% of the total annual slaughtering fee
collection. This system is economically not feasible and hence not recommended.

Two other techhically feasible treatment alternatives were evaluated: Schematic diagram of
these are depicted in Figure 5.1(A).

Alternative 1:

Consists of the following units:

—  Self cleaning screen

— Anaerobic treatment by anaerobic pond followed by

— Aerobic treatment aerated in an aerated lagoon with 0.2 kg BOD/m3 /d'1, foliowed by
polishing pond.
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TABLE 5.1 (A)

Investment, Annual Operating and the Annualised Costs for two stage activated siudge
process wastewater treatment (Slaughter House—Iiarge)

{(Annual Siaughtering Fee = Rs. 17 Lakhs)

All values in Rupees

Particulars Cost Details for 70 TLWK/D Unlt
Investment Cost
1) Civil 6,60,000
2) Mechanica 10,00,000
3) Elec & Piping 3,32,000
Total with 20% contingencies 19,92,000
Annual Operitlng Cost
1)  Energy 6,00,000
2) Manpower 66,00(5
3) Chemicals . 74,000
4)  O&M Cost 40,000
Total 7.80,000
Operating Cost as. .
% Slaughtering Feas 46.0
Annualised Costs
% Slaughtering Fees 69.0
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Altemative 2:

Consists of the following UI;IRS:

—  Self deaning screen

— Anaerobic treatment by anaerobic pond

— Aeroblctroatmemofmeabovetreatedwastewaterh?alrm stage activated sludge
process (extended aeration type with F/M ratio 0.25 day™ ')

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chioride and dewatered In a PLate & Frame type Filter Press system,

For supply of oxygen at the activated sludge process, diffused type aeration system is most
appropriate compared to surface aeration due to:

— Seasonal variations in slaughtering (e.g. slaughtering is done in 2 shifts /day for 5 months
during winter and 1 shift/day for 5 months during summer), requiring high operational
flexdbiity for controliing axygen supply. Such flexdbiity is not economically feasible with a
surface aeratlon system.

— Aerosol problems associated with surface aeration, which is not recommended for
slaughter houses on hygienic grounds. '

However, the aeration systern for the aerated lagoon wiil ¢onsist of fioating tripold mounted low
speed type flow surface aerator.

With the above considerations, two treatment altemnatives have been evaluated for achieving a
final treated effluent BOD level of 100 mg/l. The estimated capial investment, annual operating costs
and annualised costs for various alternatives providing a final effluent BOD levei of 100 mg/1 are shown
in Table-—5.1 (B).
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TABLE 5.1 (B)

Investment, Annual Operating Costs and the Annualised Costs for Wastewater Treatment
ARernatives (Slaughter Houses—Large)

(AnnLnI Slaughtering Fee = Rs. 17 Lakhs)

All values in Rupees

Particulars Cost Details for 70 TLWK/D Unit
ALT-1 ALT-2
investment Cost
1) Civil 3.00,000 _ 4,50,000
2) Mechanical 4,12,000 5,54,000
3) Elec & Piping 82,000 1,00,000
Total with 20%
Contingencles 9,53,000 13,25,000
Annual Operating Cost
1)  Energy 1,39,000 2,10,000
2) Manpower 44,000 44,000
3 Chemicals —_ 25,000
4) O & M Cost 20,000 28,000
Total 2,03,000 3,07.000
Operating Cost as % Tumover 12.0 18.06
Annualised Costs
% Slaughtering Fees _ 200 28.0
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5.1.2

The annualised costs of the individual alternatives which achieve a final treated effluent BOD of
100 mg/l have been computed to be below 30% of the annual slaughtering fee, Indicating
economic viabllity of the treatment alternatives. Although alternative 1 requires the ieast overall
annualised and annual operating cost, the land requirement is higher than for alternatives 2.

Best Practicable Treatment System for Slaughter Houses-—Large Scale (Category-A)

Since the annualised costs for installation of alternative-1 is within the economic viabiiity of the
units, this treatment system producing a final treated effluent BOD concentration of 100 mg/l is
recommended.

Hence the best practicable treatment scheme will consist of screening followed by anaerobic
pond treatment with a subsequent aerobic treatment in a singie stage activated sludge process
system,

The excess biomass/sludge produced from the activated sludge process should be dewatered
using a Filter press system. Installation of a sludge drying bed for dewatering purpose is not
recommended because of large area requirement and generation of odour/unhygienic
conditions, which Is not acceptable in the slaughter house. In addition, cost comparison shows
that the investment requirements for a sludge drying bed is equal to that of an effective fiiter
press system.

A treatment system with the above measures will resuit in the following final treated effluent
characteristic:

BCD — 100 mg/l
TSS — 100 mg/i
Oil-& Grease — 10 mg/l

The above figure is adopted as effluent disposal standards for large scale slaughter houses not
connected to sewer.

Standards for Slaughter Houses Units (Medium & Small): Category-B & C

The daily BOD load from representative medium arid small scale slaughter houses castegory -B
& C is calculated as 103 kg (21.2.m" x 4.875 kg/m3) and 16.0 kg (4.0 m° x 3.99 kg/m") equal to
a population equivalent of 2289 & 355 respectively (1 PE = 45 gms BOD/day).

The medium & small scale slaughter houses are located either in small cities or towns. Most of
these slaughter houses are more than 50 years old and do not have the basic facilities like
adequate slaughtering fioor, proper roofing, sufficlent land, power and water supply. In such
cases Installation of the proposed treatment systern to achieve value based standards may not
be feasible. Therefore, the effort should be to minimise the pollution generation by providing
adequate basic facilities like stockyard, lairage, raceways, sticking area, dressing floor, water
supply, effiuent disposal etc. required for a slaughter house.

For the slaughter houses (modernised) connected to a sewer system discharge of the
wastewater Into the sewer should be allowed after proper screening and free fioating oil &
grease removal. However, the units without sewer connection should treat their wastewater
before disposal.
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TREATMENT ALTERNATIVES SLAUGHTER HOUSE LARGE
FIGURE 5.1. (a) PROCESS FLOW DIAGRAM
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Best Practicable Treatment System

Medium and small scale slaughter houses are generally not operated and maintained by
municipal corporations and because of non-avallabillity of power, a pond system is the only
technically feasible treatment alternatives. Hence the following wastewater treatment system Is
recommended: installation of a two stage screening system (bar type) followed by anaerobic
treatment in an anaerobic pond. The BOD removal efficiency of the anaerobic pond will be
approximately 70%. Subsequently the wastewater is further treated in a facultative pond and
polishing pond to achieve a final BOD concentration of < 500 mg/l.

A treatmert system with the above measures will result in the following finai treated effluent
characteristic:

BOD = 500 mg/!

The abova figure is adopted as effluent disposal standards for medium & small scale slaughter
houses not connected to sewer. :

§.1.3 Summary of Recommended Effluent Disposal Standards
The effluent disposal standards for the slaughter house sector are as follows:
Category - BOD (mg/L)
Connected to Sewer
— Large Units { > 70 TLWK/D}
— Medium & Small Uns 70 TLWK & below Disposal via screen
and oll & grease trap
Not connected to Sewer
— Large Units { > 70 TLWK/D}) 100
—  Mediym & Smaii Units 70 TLWK/D & below 500

5.1.4 Air Emission Standards

Slaughter Houses do not have process related air amissions. Only in modem slaughter houses
air poliution Is generated In the form of combustion products from oll fired package boilers. The
existing bofler emisslon standards (prescribed by the Central Pollution Control Board,) are
applicable. ) :

EFFLUENT STANDARDS FOR MEAT PROCESSING INDUSTRIES

Effluent standards for the following six categories of the meat processing sector are evolved:
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Frozen Meat

Large scale units with a processing capacity of 7500 TPA of meat having an

Category-A
average processing capacity of 30 TDP.

Category-B : Medium scale units with a processing capacity of 3750 TPA of meat having an
average processing capacity of 15 TPD.

Category-C : - Small scale units with a processing capacity of 1250 TPA of meat having an
average procassing capacity of 5 TPD..

Processed Meat

Category-D Class-A meat processing units having their own slaughter house and
processing capacity of 500 TPA of procassed meat with an average processing
capacity of 2 TPD,

Category-E : Class-B meat processing units processing capacity of 65 TPA of processed
meat having an average processing capacity of 0.25 TPD.

Categofy-F . Class-C .meat procésslng units processing capacity of 50 TPA of processed

meat having dn average processing capacity of 0.20 TPD.

The characteristics of wastewater discharged from meat processlng units are as follows:

Wastewater Charactoristics
Frozen Meat Processed Meat

Parameters Large  Medium Small Class-A Class-B  Class-C

(30TPD) (15TPD) (5TPD) (2TPD) (25TPD) (2TPD)
Flow, mS/d 57.0 285 95 58.2 22 1.3
BOD, mg;/! 627 627 627 1550 830 2046
COD, mg/! 1449 1449 1449 3522 - 1812 - 4836
TSS, mg/) 305 305 305 B12 1156 1222

Oil & Grease (mg/l) 123 128 123 80 129 140

Shﬁdarda for Frozen Meat Processing—Large (Categ'dry-A)

The dally BOD load from re sentatlve Iara)e scale (category A) frazen meat processing units Is

calculated as 35.8 kg (57 m % 0.627 kg/m
gms BOD/day).

equal to a popuiation equivalent of 796 (1 P§j = 45
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Best Practicable Treatment System Alternatives

In order to arrive at the most economical wastewater treatment system, the following three
technically feasible treatment alternatives were evaluated:

ARternative-1;
Consists of the following units:
= Self cleaning screen
- Ol & grease trap foilowed by flow equalisation tank

— Aegroblc treatment of the above treated wastewater in a single stage actintod sludge
process {extended aeration type with F/M ratio 0.10 day” )

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chioride and dewatered In a Plate & Frame type Filter Press system. v

_ARlternative-2:
Consists of the following units:
— Seif cleaning screen .

— Ol & grease trap followed by flow equalisation tank

-~ Two stage aerobic treatment of the above pre-treated wastewater l.e. fﬂddlng |
followed by actlvatod sludge process (extended aeration type with F/M ratio 0.20 day' ).

The excess sludge produced from the treatment system will ba conditioned using Lime & Ferric
Chioride and dewatered In a Plate & Frame type Fliter Press system.

ARernative-3:

Conalsts of the following units:

—  Se¥f cleaning acreen

— O & gredise trap followed by flow equalisation tank

" —  Two stage aerobic treatment of the above pre-reated wastawater Le. activated studge
" process (extended seration type with F /M ratio 0.20 day’!) followed by triciiing fiter

The excess studge produced from the treatment systern wili be conditioned using Llrne & Fertric
Chioridie and dewatered in a Plate & Frametype Fiiter Press system.

A schematic flow diagram for the above treatment alternatives is shown in Fig. 5.2 (a).
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~SeEaRonaue to;

— mvamﬂwlnplmapomlom(mg Uritsoporatozahm{dayforamm;tﬂi
-Siifityday for 5 months -and no processing for 3-4 months), reguiring high opeestional
imyiorcomoﬁlnammy Such fexibility Is not sconomically feasibls whiv a
Surace aeration system.

—  Aerosol problems associated with surface asration, which ls'not recommended for Meat
Proceasing Units on hyglenic grounds. :
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oiftuent TBOD :achiovaisie. The -satmated capital investment and annusl opatating costs for
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TABLE 5.2 (&) -

Investment and Annual Operating Costs for Various Wastowater Treatment Alternatives
(Frozen Meat Large)

(Turnover of the Unit = Rs. 12.75 drore_s)

Alt values in Rupees
Particulars - Cost Details for 30 TPD Unit
ALT-1 L ALT-2 ALT-3
Investment Cost
1) Cm. | . 1,94,000 753000 4,00,000
* 2).  Mechanical 196000 -1,96,000 _ é,za,mo
3)°  Elec &Piping 40000 . . T 38000 11.26,000.
Total With 20% contingencies 5,16000  11,77,000 7,565,000
Total Investment as % Turnmover 040 082 060
Annual Operating Cost
1) Energy 117,000 91,000 : 99,000
- 2)  Manpower 22,000 22,000 22,000
3) Chemicdls 2,500 2000 2,000
4)  OBMCost 10800 O 20,000 4. 20,000
Total 1,52,000 135,000 ° i 1,43,000
Operating Cost as % Tumaver 012- o1t o1
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The total investment costs of the Individual alternatives for achleving a final treated effluent BOD
of 30 mg/].has been estimated to be approximately 1% of the annual turnover, indicating
economic viabllity of the treatment alternatives. The annual operating cost for- all treatment
altemnatives are below 0.2% of the annual turnover. Although alternative 2 requires the lgast
overall annual operating cost, the investment cost is highest of all alternatives. The difference In
annual operating cost between altematives 1 & 2 and 3 Is only marginal and hence altsrnatives 2
& 3 requiring high investment are not recommended (The relatively high lnvestrnent cost for
alternallve 2 & 3 is due to the trickling fiiter media cost). .

Best Practicable Treatment System for Frozen Meat Processing Units—Large (Category-A)

Since the total investment reqdred for installation of any of the above alternatives is within the

economic viabllity of the units, a trgatment system with a linal treated effiuent BOD
- concentration of 30 mg/1is reeommended

Among the various alterantlves, alterantlve-i s most approprlate for the large eetegory due to:

—  Minimum iand requirement.

— Overall investment cost is the leest for achieving the sema degree of BOD removal
efficiency.

Hence the best practicable trutrnent scherne wll conslst of screening and oil & grease removal
followad by blological treatment In a slngle stage aetivated sludge process system.

-, The axcess blornass/sludge should be dewatered using a filter press system. Installation of a
sludge drying bed for dewatering Is not recommended because of large area requirement and
generation of odour/unhygienic conditions which Is not acceptable the meat processing

~ industry. in addition, cost comparison shows that the investment requlremente for a sludge
- . drying bed is equal to that of an effective filter press systém. '

A treatment systam with the above measures will result in the final treated efﬂuent hevlng aBoOD

concentration of 30 mg,1 which is recommended as effluent dlsposal standard for large scale
frozen meet processing Units, - . o _ |

1
§.2.2 Standards for Frozen Meet Freeeeelng Unlts (Medium & Small) Cetegery-B&C
" The dally BOD load from representative lroeeg meat processing—medium and small scale
_ - B&C is calculated as 18 kg (28.5 m" x 0.627 mg/m™) and 6.0 kg (8.5 m® x 0.627
kg;gg) equal to a population equivalent of 400 & 133 respectively (1 PE = 45, gms BOD/day)
Best Practicable Treatment System Alternatives

" In order to arrive at the most economical wastewater treatment system, the following three
technically feasible treatment alternatives were evaluated:

Allernetive-i
Consists of the following unts:
e Self Sleaning, screen
— Ol & grease trap followed by fiow equalisation tank
ra
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Aternative-2: _
Consiats of the following units:
—_ Sdlfdmincmon
-_— mammmwmmum
St S L0 o e . e e i

The excess siudge produced from the treatment system will be conditioned Um&l'wic
mmmmamammmmm o

ARormatived:
Consists of the foliowing units:

—  Salf cleaning screen
—— mammmwmmm
 — wwm:wwmm

— - Asroblc trestiment of the ahove trested wastewster in activated shuige-
m(mmamwmrmmbowm"' sngle siage

The sxoess shudge produced from the treatment system wi be conditioned le&Furic
Chioride and dewatersd in a Plats & Frame type Filter Press systom. e

Ammmdmmmmummmum »

For supply of diffusad asration Is most
du.woxygm. type systom is m lppfawmcunpuudtom
— mmhmmhgmwzmmymsmmm
shift/day for § months and no processing for 3-4 months), requires high opergtional
mwmmeﬂMhmwmeha
SUrace aeration system.

— Asrosol problems associsted with surface aeration, which is not recommended for meat
proosssing unity on hygisnic grounds.

mmmmmwmmmmhma
mmwmmwmmcmmmmm
final 80D ievel of 36 mg/i are shown in Table 5.2(B) and (C) respectively.

The totel Investment cost for the individual altermatives for category BAC has bm-w-io :
be maximum 1.0% of the annual tumover; indicating economic viablity of the trestment
aternatives. The annual opersting costs for alk trestment aiternatives ars below 0.2% of the
annual. tumover, Lowutlrmmwdmdanmdopomﬁnuom:umodbr
shtorngtive - 2.

Boest Practicable Trestment Sysiem M'M-Mfm Units (Category-BiC)

Since the 1otal investment required for Inatalistion of s of the above siternatives is within the
mmmwamum.mmmemamamwmm
concentration of 30 mg/t is recommended.
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_ Among the various alternatives, altemative-2 is most approptiate for this category due to:

— Combination of anaerobic treatment In septic tank followed by a single stage activated
sludge process assures operational simplicity and requires ieast rnaintenance.

— Required investmant and annual operating costs are the lowest of all treatment altematives
evaluated for achieving the same degree of BOD removal efficiency.

Hence the hest practicable treatment scheme wili consist of screening, ol & grease removal,
septic tank treatment foliowed by a singie stage activated sludge process.

The exgess biomasgs/sludge should be dewatered using fiiter press system. instailation of a
sludge drying bed for dewatering purposes is not recommended because of iarge area
requirement and generation of odowr/unhygienic conditions, which is not acceptable In the
meat processing industry. in addition, cost comparison shows that the Investment required for a
sludge drying bed is equal to that of an effective filter press system.

TABLE 5.2 (B)
Investment and Annual Operating Costs for Various Wastewater Treatment Alternatives
(Frozen Meat Medium)

{Turnover of the Unit = As. 6.4 Crores)
All values In Rupees

Particulars _ Cost Detalls for 15 TPD Unit
ALTA1 ALT-2 ALT3
investment Cost
1) Cil 1,51,000 1,44,000 1,51,000
2) Mechanical 1,56,000 1,39,000 1,51,000
3) Elec & Piping 32,000 28,000 30,000
Total with 20% contingencies  3,70,000 3,49,000 4,04,000
Total Investment as % Tumover - 0.58 0.55 - 063
Annual Operating Cost’
1) Energy . 65,000 39,000 46,000
2) Manpower 22,000 22000 . 22,000
3) Chemicals 1,000 1,000 1,000
4) O&M Cost 7,000 7,000 8,000
Total 95,000 69000 77,000
Operating cost as % Turmover 0.15 Con 0.12

74



~ TABLES.2(C)

Investment and Annual Operating Costs for Various Wastewater Treatmmt Alternatives
{Frozen Meat Smal)

{Turnaver of the Unit = Rs. 3.0 Crores)

All values in Rupees

Particulars Cost Detalls for 5 TPD Unit

ALT-1 ALT-2 ALT-3
Investment Cost
1) Cwil 90,000 - 84,000 91,000
2) Mechanical 1,43,000 1,32,000 1.44,000
3) Elec & Plping 29,000 26,000. 29,000
Total with 20% contingencles  3,15000 . 3,03,000 3,17,000
Total Inveatment as % Tumover 1.05 1.01 1.06
Annual Operating Cost
1)  Energy 58,000 29,500 © 38,000
2) Manpower 22,000 22,000 22,000
3) Chemicals 1,000 500 1,000
4) Q&M Cost 7,000 6,000 . 7,000
- Total 88,000 58,000 68,000
Operating cost as % Tumover 0.29 0.20 0.23
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small scale frozen meat processing Units. '
sm.iormmouuing Class-A {Category D)

The dally BOD load from uenmivo plg’meatand poultry Its class-A ls
calculated as 90 kg (58.2 x155kg/ and 166 kg (185 x1o75kg respectively,
equal to a populsation equivalent of 2000 and 3680 respectivaly (1. PE =45 gms BOD/day).

Best Practicable Traatment System Altemnatives for Pig Meat Processing Units Clase-A
{Category D)

In order to arrive at the most economical wastewater treatment system, the following thres
technicakly feasible treatment altematives were evaluated:

Alternative-1:

Consists of the following units:

—  Seif cleaning screen

—  ON & grease trap foliowed by flow equalisation tank

—  Aerobic treatment of .the above treated wastewater in 2 single stage activated sludge
process (sxtended aeration type with F/M ratio 0.10 day” )

The excess siudge produced from the treatment system wiil be conditloned using Lime & Ferrlc
Chioride and dewatered in a Plate & Frame type Fiiter Press sygtem.

Alternative-2 :

Consists of the following units:

. - Self cleaning screen _

— Ol & grease trap followed by septic tank as Hre-tregtment

—  Aergbic treatment of the above treated wastewater in a single stage activated sludge
process (extended aeration type with F/M ratio 0.10 day” 1.

The excess siudge produced from the treatment system will be conditioned using Lime & Feric
Chioride and dewatered in a Plate & Frame type Filter Press system.

Alternative-d :

Consists of the following units:
—  Self cleaning screen

— Ol & grease trap

— Bilological treatment In a facuitative pond followed single stage activated sludge
process (extended aeration type with F/M ratio 0.15 day ™).
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TREATMENT ALTERNATIVES FOR PIG PROCESSED MEAT: CIASS A
FIGURE $.2. (c) PROCESS FLOW DIAGRAM



The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
'Chioride and dewatered in a Plate & Frame type Filter Press system.

A schematic flow diagram for the above treatment alternatives is shown in Fig-5.2 (c).

For supply of Oxygen, diffused type aeration system Is most appropriate compared to surface
aeration due to:

—Seasonal variations in plant operations {e.g. Units Operate 3 shifts/day or 2 shifts/day
requiring high operatlonal flexibility for controlling Oxygen supply Such fiexibility is not
economicaliy feasible with a surface aeration system.

—Aerosol problems. associated with surface aeration, which is not recommended for meat
processing Units on hygienic grounds.

With the above considerations, three treatment altematives have been evaluated for achieving a
final treated effluent BOD ievel of 30 mg/l. The estimated capital investment and annual
operating costs for various alternatives produce finai BOD level of 30 mg/l are shown In Table
5.2 (D).

The total investment costs of the individual aiternatives which will achieve a final treated effluent
BOD of 30 mg/I has been estimated to be approximately 2.6% of the annual tumover, indicating
economic viability of the treatment alternatives. The annual operating costs for all treatment
alternatives are below 0.7% of the annual tumover. Although alternative 2 & 3 require the'lowest
overall annual operating cost, the investment cost is higher than alternative 1. The differénce in
annual operating cost between alternative 1 & 2 and 3 is only marginai and hence alternatives 2
& 3 requiring high investment costs and land requirement are not recommended.

Best Practicable Treatment System for Pig Meat Processing Units Category D

Since the total investment required for installation of any of the above alternatives is within the
economic viability of the Units, a treatment system with a final treated effluent BOD
concentration of 30 mg/l is recommended.

Among the various alternatives, aiternative 1 is most appropriate for pig processing due to:

— Overall investment cost is the Ieast for achieving the same degree of BOD removal
efficiency.:

— Lowest Land requirement. ‘-\
Hence the best pfactidabte treatment scheme will consist of screenin‘& and oil & grease removal
as pretreatment followed by biological treatment In a single stage activated sludge process
system (extended aeration system).

The excess biomass/sludge should be dewatered using a filter press system. Instaltation of a
sludge drying bed for dewatéring purposas is not recommended because of large area
requirement and generation of odour/unhygienic conditions, which is not acceptable in the
meat processing industry. In addition, cost comparison shows that the investment requirements
for a sludge drying bed is equal to that of an effective filter press system.
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TABLE 5.2 (D)

Investment and Annual Operating Costs for Varlous Wastewater Treatment Alieratives
(Class-A Pig Meat Processing)

(Tumnover of the Unit = Rs. 3.0 Crores)

. All values In Rupees

Particulars Cost Details For 2 TPD Unit

ALT-1 ALT-2  AT3
Investment Cost _
1) il 2,80,000 330,000 2,65,000
2)Mechanical . 2,40,000 221,000 2,66,000
3) Elec & Piping B 48,000 45,000 52,000
Total with 20% contingencies 682000 715000 " 7,00,000
Total Investment as % Turnover 23 .24 : - 233
Anﬁual Operating Cost
1) Energy 1,40,000 120000  1,24,000
2) Manpower 22000 .. 2200 22,000
3) Chemicals . 12,000 10,000 . 10,000
4) 0 & M Cost 14,000 18000 16,000
Total 1,868,000 168000 1,72,000
Operating Cost as % Turnover 0.63 0.56 - 057
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A trestment system with the above measures wi result In the final treated effiuent having & BOD
concentration of 30 mg,! which is recommended as efuent disposal standard for class A pig
meat processing Units. - '

Best Practicsble Treatment System Altematives for Poultry Meat Procsssing Units Ciass A
{Category D) ' '

In order to amive at the most economical wastewater treatment system, the following three
technically feasibie treatment alternatives were evalusted: .

ARernstive-1:

Consiets of the following units:

~  Selif cleaning screen .

—~ Ol & grease trap followsd by flow squelisation tank .

— Asrobic treatment of the above treated wastewater in & single stage activated sludge
process (extended asration type with F/M ratio 0.10 day ™).

The excess siudge produced from the treatment system wil be conditioned using Lime & Ferric
Chioride and dewaterad In a Piate & Feame type Fllter Press system, , _

ARernative-2 :
Consiats of the following unts:
—  Self cleaning screen

-~ Ol & grease trap

~ Bilological treatment in a facultative pond followed bw{ single stage activated sludge
process (extended aeration type with F/M ratio 0.15 day™').

The excess sludge produced lromthotmmmnwﬂbommmd using Lime & Ferric
Chioride and dewaterad in a Plate & Frame type Fiter Press system,

 ARernative-3 :

Consists of the following units:

-« Seif cleaning screen

- Oll & grease trap

—  Blolagioal wesment in:an-anasrobic pond followed by aerated lagoon and polishing pond.
‘A schematic fliow disgeam for the above treatment alternatives Is shown In Fig-5.2 {d).

_-For.-u-pply.of'()xyccn in the activated siudge system diffused type aeration system is most
appropriste comparaed to surface asration due to:
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— Seasonal variations in plant operations (e.g. Units Operate 3 shifts/day or 3 shifts/day or2
shifts /day roquirlng high operational fiexibllity for controling Oxygen supply. Such
Ilaxlbllty is not economically feasible with a surface aeration system.

. — Aerosol problems associated with surface aeration, which Is not recommended for meat
processing units on hyglenic grounds. -

With the above considerations, three treatment alternatives have bean evaluated In respect of
cost and achievabllity of BOD reduction. The estimated capital investment and annual operating
costs for various alternatives produce final BOD level of 30 mg/1 are shown In Table 5.2 (E).

The total investment costs of the individual alternatives are achieving a final treated effluent BOD
of 30 mg/l has been estimated to be approximately 3% of the annual tum over, indicating
economic viabllity of the treatment alternatives. The annual operating costs for all treatment
alternatives are below 0.7% of tha annual tumover. Although alternative-2 & 3 require the less
overall annual operating cost, the investment cost Is higher than altemative-1. The difference in
- annual operating cost between alternative-1 & 2 and 3 Is only marginal and hence alternatives-2
& 3 requiring high land requirement are not recommended.

TABLE 5.2 (E)

investment andd Annual Operating Costs for Various Wastewater Treatment Alternatives
(Class-A Poultry Meat Processing)

(l'wnaver of the Unlt = Rs. 5.0 Crores)
_ ' All values In Rupees

Paticulars - Cost Detalls for 4 TPD Unit

ALT-1 ALT-2 ALT-3
investment Cost
1) CMmil 4,50,000 3,48,000 ~ 225,000
2) Mechanical 3,30,000 | 3,63,000 3,33,000
3) Elec & Piping _ ) 66,000 . 60,000 67,000
Total with 20% Contingencies  10,15,500 861000 7.50,000
Total Investment as % Tumover 2.54 215 1.90
Annual Operating Cost
1) Energy 2,00,000 1,48,000 1.40,000
2) Manpower ' - 44,000 44,000 44,000
3) Chemicals ' 12,000 14,000 - 20,000
4) O & M Cost 25,000 25,000 25,000
Total _ 2,681,000 2,31,000 2,29,000

Operating Cost as % Tumover 0.70 058 0.57

-
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Best Practicable Treatment System for Poultry Meat Processing Units {Category D)

Since the total investment required for Installation of any of the above alternatives is within the
economic viablity of the Units, a treatment system with a final treated effiuent BOD
concentration of 30 mg/i Is recommended. :

Among the various alternatives, alternative-1 Is most appropriate for pouitry meat processing
due to:

—~— Owverall Investment cost is the ieast for achieving the same degree of BOD removal
efficlency.

—  Lowaest land requirement.

Hence the best practicable treatment scheme wili consist of screenirig. ol & gmﬁse removal
foliowed by biological treatment in a singie stage activated sludge process system (extended
aeration system).

The excess blomass/sludge should be dewatered using fiter press system. Installation of a
sludge drying bed for dewatering purposes is not recommended because of large area

‘requirement and generation of odour/unhygienic conditions, which is not acceptable in the

meat processing Industry. In addition, comparison shows that the investment requirements
for a sludge drying bed is equal to that of an effective filter press system.

A treatment system with the above measures wili result In the finai treated effiuent having a BOD
concentration of 30 mg/i which Is recommended as effluent disposal standard for class-A
Poultry meat processing Units,

Standards for Processsd Meat Class-B&C (Category-E & F)

The dagy BOD load_from represematlvg class-B&C meat processing units Is as 1.8 kg

(215 m” x 0.83 kg/ms) and 2.6 kg (1.3 m* x 2.04 kg/m respectively, equal 1o a population
equivalent of 40 & 57 respactively (1 PE = 45 gms BOD /day}.

Best Practice Treatment System

Because of the iow industrial wastewater generation, Installation of a simple screen (perforated
bucket type)} folowed by anaerobic treatment in a seplic tank system is recommended. The.
septic tank wi achieve a BOD removal efficiency of approxdmately 50%. For the low wastewater
volume, further treatment Is technicaily not feasible. The septic tank should be common for both
the industrial and domestic wastewater of the Unit, designed on a hydraulic retention time of 24
hours. However for Units under "shops-and-astablishment" category, operating In rented
Premises with iimited area, relaxation may be aliowsd on a case-by-case basis for direct
disposal of screened effiuent Into the domestic sewer system.

For the reasons mentioned above, It s not recommended to evolve specific effluent standards
for Class-B & C Meat Processing Units, but to ensure installation of a screen & septic tank
treatment systam. _ :



Summary of Recommended Effiuent Disposal Standards
The effluent disposal standards for the Meat processing sector are as follows:

Category Parameter (mg/1)
80D TSS o, F.1
: Grease
Frozen Meat
— Large Units > 7500 TPA 30 50 10
— Medium Units > 3750 TPA and 30 50 10
<7500 TPA .
— Small Units upto 3750 TPA 3 | 50 | 10
Processed Meat
— Class-A (Pig & Pouitry) 0 50
—Class-B&C Disposal via screen and septic
' tank system

Because of the biological nature of the treatment systems required and the wastewator
discharge pattern from the factories, a certain variation in the effluent quality is expected.
Therefore, It is recommended to base the effluent standards on a 2 hvs. composite wastewater
sample. Wastewater sampling should be done fiow proportionate on a 30 minute interval basis
for a total period of two hours.

Air Emission Standards

Like slaughter houses, meat processing units do not have process related air emissions. Air
poliution is generated only In the form of combustion products from ofl fired. package bollers.
The existing boiler emission standards prescribed by the Central Poliution Control Board, are
appilicable.

Solid Waste Disposal

Solld waste generated from meat processing activity is basically bones, green & rejected meat,
fats and sokled/moist packing materlal. However, bones being the raw material for manufacture
of various valuable products, such as bone meal, crushed bones, ossain, dicalcium phosphate,
tallow, bone ash, glue & gelatin etc., they are not considered as waste. Simiiarly rejected and
green meat can be converted into meat cum bone meal or chicken feed. Fat is recovered as by-
product during the process and sold as tallow for Industriai purpose i.e. soap manufacturing.
Therefore, it is recommended that remaining solid waste i.e. solled/moist packing material
should be disposed off alongwith domestic solid waste into Municipal garbage system.
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EFFLUENT STANDARDS FOR SEA FOOD PROCESSING INDUSTRIES

Effiuent standards for the following four categories of the Sea Food processing sector are
evolved:

Category-A : Large scale units with a processing capacity > 1200 TPA of shrimps and > 400
TPA of cephalopods having an average processing capacity of 15 & § TPD of
shrimps and cephalopods respectively.

Category-8 : Medium scale units with a processing capacity of > 400 TPA each of shrimps and
cephalopods having an average processing capacity of § TPD.

Category-C : Small scale units with a processing capacity of > 150 TPA each of shrimps and
cephalopads having an average processing capacity of 2 TPD. :

Category-D : Fresh fish processing units having > 400 TPA processing capacity with an average
representative processing capacity of § TPD

The characteristics of wastewater discharged from Sea Food Processing Units are as follows: -

Wastewater Characteristics

Shrimps Cephaiopods & Fresh Fish

Parameters Large  Medivm: Smail Cephaiopods Fresh Fish

()5TPD) (STPD) (2TPD) (5 TPD) (5 TPD)

Row, m°/d | 885 29.5 120 33.0 13.0
BOD, mg/i 628 628 628 648 432
COD, mg/i 1206 1206 1296 1531 g72
TSS, mgn 333 333 333 202 192
Ol & Greasa (mg/) 140 140 140 60 B - .

Most of the units depending on the availablity of raw material (fishing season) process both
shrimps as well as cephalopods. However, fresh fish processing units process exciusively fresh
fish.

Since the specific BOD load from cephalopods processing activity is higher compared to
shrimp processing, far medium and small scale {category B & C) units, the wasterwater
characteristic of cephalopods processing wil be considered for the purpose of evolving
standards. However, for iarge scale units (category-A) characteristics of shrimp processing will
be considered because average processing of cephalopods in category-A is only 5 TPD as
against 15 TPD for shrimp processing.



5.3.1

Standards for Shrimp Processing Units—Large Scale (Category-A)

The dally BOD ioad from representative shrimp processing units—large, category-A is
calculated as 54 kg (88.5 m° x 0.628 kg/ma) equal to a population equivalent of 1200 {1 PE=45
gms BOD/day).

Best Practicalble Treatment System Alternatives

In order to arrive at the most economical wastewater treatment system, the following three
technically feasible treatment alternatives were evaluated:

Alternative-1 :

Consists of the following units:

—  Self cleaning screen

—  Oil & grease trap followed by flow equalisation tank

—  Aerobic treatment of the above treated wastewater in a single stage activated sludge
process (extended aeration type with F/M ratio 0.10 day").

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chloride and dewatered in a Plate & Frame type Filter Press system.

Alternative-2 :

Consists of the following units:
—  Self cleaning screen
—  Oil & grease trap followed by flow equalisation tank

— Two stage aerobic treatment of the above pre-treated wastewater i.e. trickliing filter
followed by activated sludge process (extended aeration type with F/M ratlo 0.20 day ).

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chloride and dewatered in a Plate & Frame type Filter Press system.

ARternative-3 :

Consists of the following units:

—  Self cleaning screen

—  Oil & grease trap followed by flow equalisation tank

— Two stage aerobic treatment of the above pre-treated wastewater i.e. activated siudge
process (extended aeration type with F/M ratio 0.25 day'1) followed by trickding filter.

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chioride and dewatered in a Plate & Frame type Filter Press system.

A schematic flow diagram for the above treatment alternatives is shown in Fig-5.3 (a).
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For supply of Oxygen, diffused type aeration system is most appropriate compared to surface
aeration due to:

— Seasonal variations in plant operations (e.g. Units Operate 2 shifts/day for three months
and 1 shift/day for 5 months and no processing for 3-4 months), requiring high operational
flexibility for controliing Oxygen supply. Such flexibiity is not economically feasible with a
surface aeration system.

— Aerosol problems associated with surface aeration, which is not recommended for Sea
Food Processing Units on hygienic grounds.

With the above considerations, three treatment altematives are evaluated with regard to COD
and effluent BOD achievable. The estimated capital investment and annual operating costs for
various alternatives which will produce final effluent BOD ievel of 30 mg/| are shown in Table 5.3

(A).

The total investment costs of the individual alternatives for achieving a final treated efluent BOD
of 30 mg/ has been estimated to be approximately 1.5% of the annual turmover, indicating
economic viability of the treatment aiternatives. The annual operating cost for all treatment
alternatives are below 0.2% of the annual turnover. Although alternative-2 requires the least
overall annual operating cost, the investment cost is highest of all alternatives. The difference in
annual operating cost between alternative 1 & 2 and 3 [s only marginal and hence alternatives 2
& 3 requiring high investment are not recommended (The relatively high investment cost for
alternative 2 & 3 Is due to the trickling filter media cost.)

Best Practicable Treatment System for Sea Food Processing Units Category-A

Since the total investment required for installation of any of the above alternatives is within the
economic viability of the Units, a treatment system with a final treated effluent BOD
concentration of 30 mg/1 is recommended.

Among the various alternatives, alternative-1 is most appropriate for the large category due to:

—  Minimum iand requirement

—  Overall investment cost is the least for achieving the same degree of BOD removai
efficiency. '

Hence the best practicabie treatment scheme will consist of screening, ol & grease removal
followed by biological treatment in a single stage activated sludge process system.
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TABLE 5.3(A)

Investment and Annual Operating Costs for Various Wastewater Treatment Akermnatives
' (SHRIMPS LARGE) .

{Turnover of the Unit=Rs. 10.0 Crores)

All Values In Rupees

Particulars Cost Details for 15 TPD Unit
ALT-1 ALT-2 ALT-3.
Investment Cost
1) Givil 2,50,000 8.,50,000 5,00,000
2) Mechanical 2,40,000 2,30,000 2,80,000
3) Elec & Piping 50,000 46,000 56,000
Total with 20% Contingencies 6,48,000 13,51,000 10,00,000
Total Investment as % Turnover _ 0.65 1.36 _ 1.0
Annual Operating Cost
1) Energy 1,08,000 86,000 97,000
2) Manpower 36,000 38,000 36,000
3) Chemicals 4,000 4,000 4,000
4) Q & M Cost 7,000 15,000 10,000
Total X 1,56,000 1,41,000 1,47,000
Operating Cost as 0.16 " 014 0.15
% Turnover ’




5.3.2
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The excess biomass/sludge should be dewatered using filter press system. Installation of a
sludge drying bed for dewatering purposes Is not recommended because of large area
requirement and generation of odour/unhglenic conditions, which s not acceptable in the sea-
food processing industry. In addition, cost comparison shows that the investment requirements
for a sludge drying bed is equai to that of an effective filter press system.

~ Atreatment system with the above measures will result In the final treated effluent having a BOD

concentration of 30 mg/l which is recommended as effluent disposal standard for large scale
shrimp processing Units.

Standards for Sea-food Processing Units (Medium & Small Scale) : Category-B & C
(Cephalopod) :

The daily BOD load from representative cephalopod proc%ssing—medium gnd small scale
category - B & C is calculated as 21 Kg (33 m* x 0.648 kg/m") & 7.8 kg (12 m”x 0.648 kg/m">)
equal to a population equivalent of 467 & 173 respectively (1 PE = 45 gms BOD /day).

Best Practicalble Treatment System Alternatives

In order to arrive at the most economical wastewater treatment system, the foliowing three
technically feasible treatment alternatives were evaluated:

Alternative-1: £

Consists of the following units:

—  Self cleaning screen

— Oil & grease trap followed by flow equalisation tank

— Aerobic treatment of the above treated wastewater in ? single stage activated sludge
process (extended aeration type with F/M ratio 0.10 day "'). -

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chloride and dewatered in a Plate & Frame type Filter Press system.

Alternative-2:

Consis’ts of the following units:

— Self cieaning screen

— Oil & grease trap followed by septic tank as pre-treatment

—  Aerobic treatment of the above treated wastewater in a single stage activated sludge
process (extended aeration type with F/M ratio 0.15 day‘1 ). ‘

The excess sludge produced from the treatment system will be conditioned- using Lime & Ferric
Chioride and dewatered In a Plate & Frame type Filter Press system.

Alternative-3:

Consists of the following units:
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—  Self cleaning screen
— Oil & grease trap followed by flow equalisation tank
— Anaerobic treatment in an anaerobic contact filter {ACF)

— Aerobic treatment of the above treated wastewater in ? single stage activated sludge
process (extended aeration type with F /M ratio 0.20 day ).

The excess sludge produced from the treatment system will be conditioned using Lime & Ferric
Chloride and dewatered in a Piate & Frame type Filter Press system.

A schematic flow diagram of the above treatment alternatives is shown in Fig. 5.3(b)

For supply of Oxygen, diffused type aeratlon system is most appropriate compared to surface
aeration due to:

— Seasonal varlations in plant operations (e.g. Units operate 2 shifts/day for 3 months and 1
shift/day for 5 months and no processing for 3-4 months), requiring high operational
flexibility for controlling Oxygen supply. Such flexibility Is not economically feasible with
surface aeration system.

— Aerosol problems assoclated with surface aeration, which is not recommended for Sea
food processing Units on hygienic grounds.

With the above considerations, three treatment alternatives have been evaluated for achieving a
final treatment effluent BOD lavel of 30 mg/l. The estimated capital investment and annual
operating costs for various alternatives with final BOD ievel of 30 mg/i are shown in Table 5.3
(B) and 5.3 (C).

The total investment cost for the individual alternatives for achieving a final treated effluent BOD
of 30 mg/I for category B & C has been estimated to be maximum 2 % of the annual turnover,
indicating economic viability of the treatment alternatives. The annuai operating cost for all
treatment alternatives are below 0.5 % of the annual turnover. Lowest investment and overall
annual operating costs are required for alternative-2.

Best Practicable Treatment System for Sea Food Processing Units—Categrory-B & C
Since the total investment required for installation of any of the above alternatives is within the
economic viability of the Units, a treatment system producing a final treated effluent BOD
concentration of 30 mg/1 is recommended.

Among the various alternatives, alternative-2 is most appropriate for this category due to:

— Combination of anaerobic treatment in septic tank foliowed by a single stage activated
sludge process assures operational simplicity and requires ieast maintenance.

— Required investment and annual operating costs are the lowest of all treatment alternatives
evaluated for achieving the same degree of BOD removal efficlency.

“Hence the best practicabie treatment scheme will consist of screening, oil & grease removal,
septic tank treatment followed by a single stage activated sludge process.
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The excess blomass/sludge shouid be dewatered using filter press system. instaliation of a
sludge drying bed for dewatering purposes is not recommended because of large area
requirement and generation of adour/unhyglenic conditlons, which is not acceptable in the sea
food processing industry. in addltion, cost comparison shows that the Investment required for a
sludge drying bed is equal to that of an effective filter press system.

A treatment systam with the above measures will resuit in tha finai treated effluent having a BOD

concentration of 30 mg/i which Is recommended as effluent disposal standard for medium and
smail scale sea food processing units (shrimps & cephalopods).

TABLE 5.3 (B)

Investment and Annual Operatlng Costs for various Wastewater Treatment Alternatives
(Shrimp & Cephalopods Medium)

(Turnover of the Unlt = Rs. 4.0 Crores)
Ali Values in Rupees

Particulars ' Cost Detalis for 5 TPD Unit

ALT-1 ALT-2 ALT-3
1) Civil 1,32,000 1,30,000 1,65,000
2} Mechanlcai 1,92,000 1,54,000 1,72.000
3) Elec & Piping 38,000 31,000 35,000
Total with 20 % Contingencies 4,34,000 3,78,000 4,47,000
Totai Investment as % Turnover 1.1 0.95 1.12
Annual Operating Cost
1) Energy 66,000 : 39,000 49,000
2) Manpower 22,000 22,000 22,000
3} Chemicals 2,000 1,000 1,000
4) O & M Cost 8,000 6,000 8.000
Total 98,000 68,000 80,000
Operating Cost as 0.25 0.17 0.20
% Tumover
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TABLE 5.3 (C)

investment and Annual Operating Cost for various Wastewater Treatment Alternatives
(Shrimp & Cephalopods Small)

(Turnover of the Unit = Rs. 1.75 Crores)

Al Values in Rupees

Particulars Cost Daetails for 2 TPD Unit
ALT-1 ALT-2 ALT-3
Investment Cost
1) Civil 1,02,000 97,000 99,000
2) Mechanical 1,69,000 1,48,000 1,60,000
3} Elec & Piping 31,000 © 30,000 32,000
Total with 20 % Contingencies 3.50,500 3,30,000 3.50,000
Total Investment as % Turnover 20 1.89 2.00
Annual Operating Cost
1) Energy 52,000 39,000 49,000
2) Manpower 22,000 22,000 22,000
3) Chemicals 2,000 1,000 1,000
4) O & M Cost 7.000 6,000 7.000
Total ' 83,000 68,000 79,000
Operating Cost as 0.48 0.39 0.45
% Turnover .
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5.3.3 Standards for Fresh Fish Processing Units (Categoryiti)

The daily BOD ioad from repre%entative fresh fish processing units, category-D, is caiculated as
56 kg (13 m°® x 0.432 kg/m“) equai to a population equivalent of 125 (1 PE = 45 gms
BOD/day). »

Best Practicable Treatment System Alternatives

In order to arrive at the most economicai wastewater treatment system, the foliowing three

technically feasible treatment alternatives were evaiuated:
Alternative-1:

Consists of the following units:

—  Self cleaning screen

— Oil & grease trap

— Aerobic treatment of the above treated wastewater in a singie stage activated sludge
process (extended aeration type with F/M ratio of 0.10 day’1 ).

The excess siudge produced from the treatment system wili be conditioned using Lime and
Ferric Chioride and subsequently dewatered in a plate & frame type filter press.

Alternative-2:

Consists of the following units:

—  Self cleaning screen

—  Qil & grease trap followed by flow equalisation tank

— Aerobic treatment of the above pre-treated wastewater in trickling filter with recycling
provision followed by a sand bed fiiter.

Alternative-3:

Consists of the following units:

—  Self cleaning screen

—  Oil & grease trap followed by septic tank as pre-treatment

— Aerobic treatment of the above pre-treated wastewater in trickiing filter with recycling
provision followed by a sand bed fiiter.

A schematic flow diagram for the above treatment alternatives is shown in Fig 5.3(c).

[ ]
For supply of Oxygen, diffused type aeration system is most appropriate compared to surface
aeration due to:

— Seasonal variations in plant operations {(e.g. Units operate 2 shifts/day for 3 months and 1
shift/day for 5 months and no processing for 3-4 months), requiring high operational
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flexibility for controlling Oxygen supply. Such fiexibility Is not ecénomlcally feasible with
surface aeration system.

— Aerosol problems associated with surface aeration, which is not recommended for sea

food processing units on hygienic grounds.

With the above considerations, three treatment alternatives have been evaluated for achieving a
final treated effluent BOD level of 30 mg/l. The estimated capltai investment and annual
operating costs for various alternatives with final BOD level of 30 mg/l are shown in Table 5.3

).

The total investment cost for the individual altemnatives for achieving a finai treated effluent BOD
of 30 mg/l has been estimated to be approximately 2 % of the annual turnover, indicating
economic viability of the treatment altematives. The annual operating cost for all treatment
alternatives are below 0.2% of the annual turnover. Although alternative-2 requires the least
investment, the overall annual operating cost is highest of all alternatives. The difference In
annual operating cost between alternative-1 & 3 is marginal and hence alternative 2 requliring
high investment and alternative 3 requiring high annual operating costs are not recommended.

TABLE 5.3 (D)

Investment and Annual Operating Costs for Various Wastewater Treatment Alternatives
(Fresh Fish Processing)

(Turnover of the Unit = Rs. 0.75 Crores) :
All Values in Rupees

Particulars Cost Detalls for 5 TPD Unit

~ ALT-1 ALT-2 ~ ALT-3

Investment Cost

1) Civil 1,21,000 1,40,000 1,65,600
2) Mechani_cal» ‘ 66,000 34,000 34,000
3) Elec & Piping 13,000 7,000 7,000
Total with 20 % Contingenciles 2,40,000 2,18,000 2,48,000
Total Investment as % Turnover 3.2 2.90 3.3
Annual Operating Cost

1) Energy 20,000 26,000 26,000
2) Manpower 22,000 22,000 22,000
3) Chemicals 1,000 1,000 1,000
4) O & M Cost 4,000 4,000 4,000
Total 47,000 53,000 53,000
Operating Cost as 0.63 0.71 0.7
% Turnover
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5.3.4

5.3.5

5.3.6

Best Practlcablé Treatment System for Sea-food Processing Units..Catergory-D i.e.,
Fresh Fish

Since the total investment required for installation of any of the above alternatives is within the
economic viability of the Units, a treatment system with a final treated effluent BOD
concentration of 30 mg/| is recommended.

Among the various alternatives, alternative-1 is most appropriate for the large category due to
overall investment cost is the least for achieving the same degree of BOD removal efficiency.

Hence the best practicable treatment scheme wili consist of screening and oil & grease removal
followed by treatment in a single stage activated sludge process system (extended aeration
type).

The excess blomass/sludge shouid be dewatered by an effective filter press system.

A treatment system with the above measures will result in the final treated effluent having a BOD
concentration of 30 mg/l which is recommended as effluent disposal standard for fresh fish
processing units.

Summary of the Recommended Effluent Disposai Standards

The effluent disposal standards for all the categories in the Sea food processing sector is
uniform at BOD 30 mg/l & TSS 50 mg/I.

Because of the biological nature of the treatment systems required and the wastewater
discharge pattern from the factories, a certain variation in the effluent quality is expected.
Therefore, it is recommended to base the effluent standards on a 2 hrs composite wastewater
sample. Wastewater sampiing should be done fiow proportionate on a 30 minute interval basis
for a total period of two hours.

Air Emission Standards

Sea-food processing units do not have air emissions either from process or from utilities.
However, the odour problem from solid waste storage facilities should be contained by
appropriate means.

Solid Waste Disposal

Solid waste generated from Sea-food processing activity consists of shells, peetings, head & tail
of shrimps and visceral contents, liver, skin, pen and eyes of cephalopods and fresh fishes. It is
recommended that shells and peels should be coliected properly for preparation of by-product
viz. chitin, chitosen etc. Similarly visceral contents, liver, skin, pen and eyes from cephalopods
can be converted into squid meal. Remaining solid waste viz. soiled packing material should be
disposed off alongwith domestic waste into Municipal garbage system.
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5.4

SUMMARY OF MINIMAL NATIONAL STANDARDS FOR SLAUGHTER HOUSE, MEAT &

SEA-FOOD INDUSTRY LIQUID EFFLUENT STANDARDS

Category of Industry Limit not to exceed, mg/)
BOD T88 - o J.3
Grease
Slaughter Houss |
a) Above 70 TLWK \_ toov | 100 10
b) 70 TLWK & below 500 — —
Meat Processing
a8} Frozen Meat % © 50 10
b) Raw Meat from Own 30 50 . 10
Slaughter House
¢) Raw Meat from other sources Disposal via Screen
and Seplic tank.
Sea Food Industry 30 50 10

*  The standard shall be reviewed by 1992 and stringent standards shalt be prescribed with

respect to BOD.

Note: 1.

TLWK—Tonnes Live Weight Killedfdo-y

2. Incase of disposal Intb municipal sewer where sewage Is treated, the industries
shall Install screen and ol & grease separation units,

3. The industries having slaughter house alongwith meat processing units will be
considered In meat processing category as far as standards are concerned.

Emission Standsrds

Stack emissions from bolier house and DGsetsrallomﬁdnntomestandardspresddbed under

Emission Regulations of CPCB




6.1

6.2

CHAPTER 6

IN-PLANT MEASURES

REDUCTION OF WATER CONSUMPTION

The observed excessive water use resuits in the flushing of organic material i.e. proteins and
fats, which not only increases the pofiution load ‘but also leads 1o an avoidable loss of valuable
by-products. In addition, since the size of the required wastewater trgatment system Is directly
telated to the wastewater flow rate and poliution load, investment costs are high, Therefore
water conservation will effectively reduce the size, caphtal & operating costs faciilties required to
achieve the prescribed effluent standards. .Technically feasible in-plant water conservation
measuras are given below:

— Installation of effective washing systems and self closing valves at water supply lines
High efficlency spray noezies With quick shot off vaive in carcass/bird washing.

evisceration line, workers hand washing and all dlean up hoses will reduce the water
consumption.

" —  Reuse/recydle of process wastewater from cleaner area to progressively dirtler areas

Resue of carcass wash water and chiller overfiow as flumewater used for carrying

~ hair/feathers in pig or chicken slaughter houses to a screen system before final discharge
into sewer. Defrost water can be used for all washing purposes USEPA has recommended
the reuse of process wastewater for several secondary purposes, except for areas wherg
potable water supply Is required.

~  Vacuum system for feather/hair removal

Replacement of the feather and hair flow-away flume system by a dry operating vacuum
based conveyance system will significantly reduce water consumption.

-~ Dry clean-up operation

Introduction of a dry cleaning step for all clean-up operations followad by controlied &
efficient wet cleaning will reduce water consumption substantially.

REDUCTION IN POLLUTION LOAD

Reduction in poliution load will-reduce the required treatment plant capachy and the operation
Costs for.on-site trestment: In-addlttion, Introduction of measures for the reduction in poliution
load mostly leads to the recovery of valuable by-products improving the overall profitability of a
unit. Technically feasible pofiution load reduction measures are given below:

— Segregation and collection of blood for by-product recovery.

Blood, having a BOD concentration-in the Tange of 1,56,500-2,00,000 mg/l, contributes
substantially to the BOD Ioad from all types .of slaughter houses if discharged to the
wastewater. Therefors, proper segregation and collection of blood is strongly
resommendand for all.slaughee houses. Blood collection/recovery and dry cleaning of the
kill area-befote-wash will reduce the BOD load by 42%.
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4.3

Colectlonandsepamtedispoad,ofstoumchand intestine cortents.

Discharge of stomach & Intestinal contents to the wastewater substaintially Increase the
T8S and BOD & COD ioad to the wastewater treatment system. introduction of dry
procedwes for the collection of stomach and intestinal contents, therefore, is strongly
recommended. The collected solkis can be reused by farmers as fortiizer or soll
conditioner. A 10% reduction In total wasteload by dry collection of stomach content alone
Is quite possible.

Dry offal handling:

Replacement of the lume-water conveyance systemn by a dry operating technique wil
avoldwastewatergemuﬂonﬁ'ommbpamcuaracﬁvkyand hence reduce the overall

. pollution load from the unit.

Separation of hair, feathers and solids from evkoeratlng wastewater.

Hairs, feathers and other screenabls solids shouid be removed from the wastewater as
ciose to the place of generation/discharge as possible. Wastewater streams containing
high contemt of these solids should be e segregated and pre-treated by a self cleaning
screen system prior to combination with the remalning wastewater of the unit.

Ségregatlon and pre-treatment of wastewater from viscera and intestine washing activities.

Minimisation of water consumption, segregation and effective O/G removal will effectively
reduce the poliution load from this activity.

instadation of an effective self cleaning type screening system at wastewaler streams with
a high suspended solids content Is strongly recommeanded for al types of the above
industries. This wit! substaintialy reduce the overali BOD and COD load to the wastewater
treatment planmt and avold choking of sewer lines in cases where only pre-treatment is
required prior to sewer discharge.

BY-PRODUCT RECOVERY

Poliution load from slaughter house, meat and sea food processing units can be substantialiy

reduced by Incorporating one or all of the above mentioned. techniques. The separated

“wastes” can be corwerted into valuable by-products by the following technically feasible
methods.

Blood should be coliected by pharmaceutical companies for manufacturing haemotonic
preparations. Alternatively blood plasma could be used in sausage preparations. Blood
can also be comwverted to blood meal which, after mixing and drying with rumen digesta,
can be used as animal feed.

Rumen digesta contains 10-20% protelns, vitamins and essentlal minerals which, after
processing /drying Is an Ideal animal feed. Alternatively rumen digesta can be used as
manure after conposting.

Rendering: fat should be collected separately and rendered Into tallow or lard by using wet

or dry rendering processes. Indirect heat is used to meit fat and evaporate moisture from

the animal tissue. Tallow and iard Is a valuable raw materlal for several chemical industries.
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Protein recovery by dissolved alr floatation system (DAF):

Dissolved air floatation is the most widely used and proven method not only for pre-
treatment of wastewater but also for subsequently fat and protein recovery for all the
above industries. Standard BOD removal efficlencies are between 80-85% for the
treatment of wastewater from the above industries. Prior to floatation coaguiation and
flocculation steps are required which Is either achieved by dosage of acld for FDA (Food
and Drug Administration approved) polyelectrolytes. The collected float with a solids
content of 16-18% consists mainly of proteins and fats. Coagulation of proteins and
melthgoffatsiseaniedomhﬂlewbsequem_pfmelnwmrywamoomisthgda
heatexdungeranddyerschem.Thedﬂwproduct..vdtha.protdncommd

approximately 98% is used as animal feed. It is reported that 1.5—.3.0 kg of protein and -

0.2-0.3 kg fat can be recovered from one cubic meter of slaughter house wastewater
having a BOD concentration of 1000—1400 mg/l. Large scale slaughter houses, mea} and
figh processing units should consider Installation of a DAF based protein recovery system.
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