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ABSTRACT

Health is our wealth. We must be concerned about the food we eat and
where do we get out food from. One such essential food industry is the
meat industry. In Nepal, the meat we get from the local Abattoirs is dirty,
unchecked and full of diseases. We, the stakeholders don’t care about
how the meat we are having is brought from the meat animals and how
it is being brought into the market without a proper reviewed system. So,
we must know about how the slaughter is being done inside our
slaughterhouses, how the functioning of different areas takes place and
how the produced wastes are being treated. People must be aware about
the meat we are buying and what we are having as our food.

This study sheds light on the different slaughtering process, the spaces
layout and function inside the slaughterhouse. Not only that how a
proper humane slaughter can be done respecting all the animal welfare
guidelines is being presented in this study. The methodology being
implied during this report involves: i) literature review and data collection
from secondary sources like journals, news articles, books, research
papers and internet websites. ii) national case studies on abattoir and
data and information regarding it.

The learnings have been implied with the design standards using the
architectural concept to draft the meat park. This complex has all the
required functional spaces in a proper flow involving meat process
starting right from the farm, going into the slaughterhouse to the storage
and then to the sales in the supermarket. The meat park is proposed to
create a design that would focus mostly on the functional spaces along
with pockets of green spaces to bind the people involved in various
functions.

Keywords: Abattoir, slaughter, slaughter-house, animal welfare
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A HEALTHY MEAT PARK IN THE CITY

1. INTRODUCTION
1.1 Background

“Not eating meat is a decision, eating meat is
an instinct.”
- Denis Leary

A slaughterhouse is an industrial facility where animals are processed for
consumption as food products. Slaughterhouses act as the starting point of the
meat industry, where stock come from farms/market to enter the food chain. In a
major city, the settlements are too large for individuals to rear their own stock for
personal consumption. So, to meet the consumption of large number of users,
systematic and substantial meat plant is a must. (Lopez, et al., 2022)

Licensed and inspected animal slaughter plants (also known as abattoirs) are the
primary focus of the present demand. Live animals arrive at the abattoirs where
they are unloaded, assembled, stunned, slaughtered, eviscerated and dressed and
the meat harvested. All of these steps are inspected by employed and trained meat
inspectors. Some abattoirs also process the meat from the carcasses after
slaughter. (Encyclopedia of Food and Health, 2016)

2. PROJECT JUSTIFICATION

Annual consumption of meat in Nepal is approximately 552,000 metric tons as
per 2020 (Sitaula,2021). Buffalo, goat, sheep, pig and poultry (chicken) are the
major meat animals in Nepal. Although meat is an excellent source of protein and
other nutrients in human diet, it can pose a significant health risk due to easy
growth of pathogenic microorganisms and other zoonotic disease agents. Despite
its widespread consumption in Nepal, meat is one of the most unsafe food items
sold in the market. In an attempt to ensure the availability of safe meat to the
public, government of Nepal formulated and enacted the Animal Slaughterhouse
and Meat Inspection Act 1999 and regulation 2001. Among more than 100 food
standards of Nepal, no standard is found about meat and meat products.
(Bajgai,2012)

With a reduction of the country’s poverty rate, Nepalese are eating more meat and
eggs per capita than ever before, improving their nutrition levels and driving a
rapid growth of the meat and poultry industry. Much of this new spending on food
was a direct result of remittances being sent home to their families by Nepali
workers abroad. Middle class families that ate meat only on weekends, now have
it almost daily. Many Nepalese don’t have to wait for Dashain or other festivals to
have a meat dish in their diet. (Sitaula,2021)
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The country is still not fully capacitated in terms of infrastructure and human
resource development to implement food safety regulations. There are no adequate
numbers of modern abattoirs in the country. Some slaughter houses made with
the assistance of donor agencies are also not being operated satisfactorily. Lack of
modern and hygienic abattoirs made people slaughter the animals in streets, open
lands, pasturelands, riverside and courtyards. Meat animal traders collect the
animals from farmers and keep them in certain designated places for sale. These
animals are bought by the butchers who kill the animals to sell meat by themselves
or by meat sellers nearby. Presently, there are not much slaughter houses to cater
the needs of the users. Awareness in meat entrepreneurs and consumers about
the importance of good slaughtering facilities in the health of consumers is very
important to operate these facilities smoothly.

So due to this massive uphold in meat consumption, there is a dire need of a large-
scale slaughterhouse in a city like Kathmandu which seeks to serve a large
number of meat eating population.

3. PROBLEM STATEMENT

Safety of meat sold and consumed in Nepal is a major concern since long and
debate about the legislation and its enforcement to assure safe meat to public has
been continuing for more than a decade. There is numerous concerns in safety
and freshness of the meat that are being consumed by the users. Some major
issues are:

3.1. High prevalence of meat borne zoonoses

Studies by different scientists have evidenced that prevalence of meat
borne zoonotic diseases in Nepal is very high as compared to those in
developed countries. In a study 9.2% of the meat samples collected from
capital city of Nepal (Kathmandu) were found to be positive
for Salmonella species which is one of the major causes of food poisoning.
Approximately 50% of the isolates were multi drug resistant. In another
study, 11.4% of meat samples were found positive for salmonella in
Kathmandu. Similarly, several meats borne parasitic zoonoses like
trichinellosis, taeniasis, echinococcosis/hydatidosis etc. have been
reported from different part of the country in different meat animals. Pigs
in several urban area of the country has found infected with Taenia. (Food
and Environment Nepal,2012)

3.2 Failure to enforce Animal Slaughterhouse & Meat
Inspection Act

The act has the provision that the government can enforce the act in
designated area from designated date upon notification in Nepal gazette.
The most frustrating fact about the law is that it hasn’t been successfully
enforced till now. The government has tried to enforce the act in some of
the municipalities of the country by constructing slaughter houses but
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those slaughter houses were not utilized by the meat enterprisers.
Turbulent political situation of the country for more than a decade and
lack of adequate awareness among meat entrepreneurs, consumers and
other stakeholders are suggested as the reasons behind the failure of
enforcement of the law.

3.3 Poor Hygienic Practices during Slaughtering and
Marketing of Meat

Poor hygienic practices during slaughtering and marketing of meat is one
of the major contributing factors for unsafe meat in Nepal. Slaughtering
animals in open and unhygienic places, use of dirty water during
slaughtering process, and selling meat in open and non-refrigerated places
are some of the unhygienic practices being used by the entrepreneurs. Due
to which the meat gets contaminated with different microorganism which
can be harmful for the health of the consumers. Keeping quality of the
meat processed in these facilities is also poor.

3.4 Lack of Awareness among Stakeholders

Lack of information and knowledge about food safety among all
stakeholders including producers, traders, consumers and even some
government agencies have been regarded as one of the reasons preventing
successful implementation of rules and regulation regarding food safety.
Most of the small entrepreneurs are not aware about Good Hygienic
Practices (GHP) which directly impede the safety of their products. Lack of
awareness among different stakeholders has been stated as one of the
major causes for the failure of enforcement of the slaughterhouse and meat
inspection act. (Food and Environment Nepal,2012)

4. IMPORTANCE OF RESEARCH

The research will be helpful for future references for design of modern abattoir as
it is relatively new architecture typology in context of urban fabric of Kathmandu.
It will talk about the required amenities for the project and will impart the areas
needed for the function and zoning inside the abattoir. It will also help to
understand the function, importance, and demands of meat consumption and
different products that a slaughterhouse can manufacture in massive city like
Kathmandu. It would also help to understand the importance of healthy eating
among the stakeholders.

5. OBJECTIVES

1. To challenge the traditional way of improper, unhygienic meat sells with
modern abattoir meat products.

2. To promote sustainable architecture and support the creation of resilient
infrastructure and foster consumers need.

3. To promote economic growth, raise employment opportunities for workers
within the city.
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4. To create a vibrant working environment for the workers with addition of
different soft and hard landscapes.

5. To create bi-products like manure, chemicals, animal hair products and
many more after meat processing to reduce waste production.

6. METHODOLOGY

Successful research follows specific methods of forming the backbone of the entire
project. Therefore, you need to review the basic requirements. Following the
research methods below to collect, analyze, and use the necessary facts, data,
practice standards in the design process the final design will be made.

SEMm, EHAS

SEMESTER |

CSEMESTER

i

)

peESIaN PrROCESS
Fo THESIS

/‘-_&UE'S‘FIQ N

CMnﬂ- Le &ifCcult f\a)

N /} E5ue riddan

-
HypeTHe=IS

( sirtevuent — (w ovder %
4o Ao 'ﬂu's, | meadd o F
have Hdg |, - | = E
=1
L COR N
£l 4
ceal Vol

— - HE

[
parTn/ R
SCHE ME STRATEGY E %

besignN
peveL of MENT

Specir'-
STvoY E

pe TAILED
besSienN

Figure 1: Flowchart of Proposed Methodology

6.1 Literature Review
This section will include guidelines to consider when designing any form of
construction along with its function and zoning. Literature reviews review
scientific articles, books, and other sources relevant to the field of study of the

thesis.

6.2 Case Studies

Studies of various national and international case studies will be used to acquire
first-hand data. The following case studies will be carried out in order to create
the program and gather the essential information and numbers to construct the
design. Studies of various national and international programs will be used to
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acquire first-hand data and create the program and gather the essential
information and numbers to construct the design.

7. EXPECTED OUTPUT

This thesis will try to provide an upliftment in healthy food habit of people of the
city. The complex as a whole will try to cater for different food products, animal
bi-products like organic fertilizers, green sustainable design and a refreshing
workspace for the workers and also a lush green environment for any other users
to come in and enjoy the space.

Similarly, it will contribute in:

* More workers’ centric architecture.

* Contemporary approach to sustainable development.

* Provide an approach to achieve well design meat plant that is able to meet the
demands for users need with a sense of recycling wastes from the plant such that
it contributes to the community as a whole.

* Resilient design: Low Carbon emission, sustainable building, multi-use spaces.

8. TENTATIVE SITE LOCATION

The site for the abattoir will be close from the market of Kalimati, Balkhu and
Kalanki. This meat plant will help to supply the users with ranges of products so
it will be located and connected well from the markets and all those supermarkets
of Kalanki, Kalimati and Patan. It should be a bit fringe from the core residential
areas but should be located in such a way that it is well connected by the
transport and will have good services to run the place.

Likewise, the site must offer proper landscapes to the workers just to relax from
the harsh working environment. The intended site for the project is in the vicinity
of Lalitpur city at the fringe of Dhobighat.

9. LITERATURE REVIEW

9.1 Meat

Meat is the flesh or other edible parts of
domesticated animals which is used for food.
Meat is not only the muscles we it but also
the fats, tendons and ligaments as a whole. It
is the most complete protein intake for
human body which includes amino acids. Fat
of meat differs from species to species and it
also affects cut, quality and influences the
flavor, juiciness and tenderness of meat. e
While the livers, kidneys and heart are the Figure 2: Meat
excellent vitamins and minerals source to

the body. Overall, meat gives energy and protein to the humans along with different
nutrients. (T. Editors of Encyclopaedia, 2022)
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Pig is the world’s largest provider of meat which weigh between 90 and 135 kg and
provide about 70 to 74% of the weight in meat. It contributes 36% of global
consumption. Chicken is second most consumed meat in the world. The third most
widely consumed meat is beef which is extracted from cattle which normally weigh
from 450 to 540 kg and yield almost 55 to 60% of its weight in meat. It represents
25% of global consumption. Meat from lambs and sheep is produced on a much
smaller scale. They weight between 45 to 70 kg and yield about 48 to 50 % of their
weight in meat. Lamb is the fourth most consumed meat followed by goat meat,
turkey, duck meat, buffalo meat, goose and rabbit meat. (MeaTech, 2022)

2018
B wild game 2.11 million tonnes
W Duck 4,44 million tonnes
B Horse 791,991.00 tonnes
Camel 557,432.00 tonnes
B Goose and guinea fowl 2.65 million tonnes
M sheep and Goat 15.77 million tonnes
B Be=f and Buffalo 71.61 million tonnes
B Pigmeat 120.88 million tonnes
B Poultry 127.31 million tonnes
Total 346.14 million tonnes

Figure 3: Global meat consumption in numbers

In global scale, the dominant livestock for meat are poultry, cattle (which includes
beef and buffalo), pig, sheep and goat. Similarly, wild game meat like horse, duck,
rabbit, etc. also account for significant global consumption. The meat consumption
varies as per countries, culture, religion and many other factors. (Ritchie & Roser,
2017)

Global production of all major meat types has been increasing in absolute numbers.
But the percentage share of meat types have changed drastically over the last 50
years. In 1961, poultry meat only contributed for 12 percent of global meat
production but it tripled to 35 percent by 2013. While beef and buffalo meat
production has nearly halved now contributing around 22 percent. Pig is the largest
contributor accounting for 35-40 percent of global meat consumption. (Ritchie &
Roser, 2017)
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Meat production by livestock type, World, 1961 to 2018
- Wild game
T Duck
Horse
300 million t Camel
Goose and
guinea fowl

—— Sheep and Goat

250 million t —— Beef and Buffalo

200 million t
—— Pigmeat
150 million t
100 million t
Poultry
50 million t
0t
1961 1970 1980 1990 2000 2010 2018
Source: UN Food and Agricultural Organization (FAQ) OurWorldInData.org/meat-production « CC BY

Note: Total meat preduction includes both commercial and farm slaughter. Data are given in terms of dressed carcass weight, excluding offal
and slaughter fats.

Figure 4: Meat production by livestock type, World, 1961 to 2018

As a global average, per capita consumption of pig meat is the highest of meat
commodities; in 2013 the average person consumed around 16 kilograms of pig
meat; followed by 15 kilograms of poultry; 9 kilograms of beef/buffalo meat; 2
kilograms of mutton & goat; and only a fraction of other meat types. (Ritchie &
Roser, 2017)

Consumption trends vary significantly across the world. In China, pig meat
accounts for around two-thirds of per capita meat consumption. In Argentina, beef
and buffalo meat dominates, accounting for more than half of consumption. New
Zealanders have a much stronger preference for mutton & goat meat relative to the
global average. While in Nepal poultry dominates the meat preference. (Ritchie &
Roser, 2017)

2013

B Other meats 0.95 kilograms per person
M ruttonand Goat 191 kilograms per person
M Be=fand bufallo 9.32 kilograms per person

B Pigmeat 14.02 kilograms per person
B Poultry 14.99 kilograms per person
Total 43.22 kilograms per person

Figure 5: Average consumption of meat per person
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Per capita meat consumption by type, World, 1961 to 2013

in Data
Average per capita meat consumption broken down by specific meat types, measured in kilograms per person per
year. Data is based on per capita food supply at the consumer level, but does not account for food waste at the
consumer level.

—— Other meats
~“— Mutton and Goat

40 kg

—— Beef and bufallo

30 kg
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20 kg
10 kg
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0 kg
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Source: UN Food and Agricultural Organization (FAQ) QurWorldInData.org/meat-production « CC BY

Figure 6: Per capita meat consumption by type, World, 1961 to 2013

9.1.2 Types of meat

In general meat is categorized into 3 different categories:

9.1.2.1 White meat

White meat is light colored meat. Meat color
comes from the pigment called myoglobin.
White meat has low myoglobin content. Some
examples are poultry (breast), pork, white fish,
veal, rabbit, etc. Also, the color of meat also
depends on exercised muscles as they need
more oxygen and is darker. (Wong, 2021)

9.1.2.2 Red meat

Red meat has a higher myoglobin content and is
red when raw and dark when cooked. Beef, lamb,
mutton, bison, etc. are some examples of red
meat. Red meat not only is a good source of
protein but also provides iron, creatine, minerals
such as zinc, phosphorus and B-vitamins. Red

g g
Figure 8: Red meat
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meat has a higher percentage of fats compared to white meat. (Wong, 2021)

9.1.2.3 Game meat

Game meat is the meat hunted for food. It is the
wild meat of endangered species not typically
raised on farms. Deer, elk, moose, reindeer, wild _
boar, snake, alligator, rabbit, squirrel, beaver, and 75
birds (pheasant, grouse, quail, wild turkey, wild =
geese and ducks) are some examples of game meat.
It is tougher and much darker in color. (Wong, *
2021)

Figure 9: Game meat

9.1.3 Meat and Meat Products from
meat industry

Meat can be consumed in different forms. The raw meat from different meat animals
can be cooked as per user likings while meat industry also processes the meat into
different products. Processed meat is any meat which has been modified in order
to either improve its taste or to extend its life. Methods of meat processing include
salting, curing, fermentation, smoking, and the addition of chemical preservatives.
It generally composed of beef, pork and poultry and it is processed into bacon, ham,
sausages, salami, jerky, hot dogs, lunch meat, canned meat, chicken nuggets and
meat based sauces. Meat processing includes cutting, grinding or mixing and
cooking or salting which prolongs the life of fresh meat. (Wikipedia, 2022)

PORK & CHICKEN

PEPPERONI

LOLLIPOP

NUGGETS

Figure 10: Processed meat products

9.1.4 Composition of Meat

Meat we eat is made of fibers which is bounded by connective tissues and linked to
other groups of muscles and to bone structure. Meat contains 60 to 70% moisture,
10 to 20% protein, 2 to 22% fat and 1% ash depending on type and species. The
ash contains minerals and vitamins like zinc, iron, Vitamin A and B-complex.
Percentage of carbohydrates is very less in meat. (The BC Cook Articulation
Committee, 2013)
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Chemical Composition of Meat

No Chemical Composition Percentage (%)
1.  Water content 68-80

2.  Protein content 16-22

3. Fat content 1,5-13.0

4.  Non protein nitrogen 1.5

5.  Carbohydrate 0,5-1,5

6. Inorganic constituents 1,0

7.  Vitamins trace

Figure 11: Chemical Composition of Meat

9.1.5 Meat and Health

Meat is a part of a balanced diet which helps to enhance health and provides us
with many different nutrients. Protein found in meat and poultry is complete as it
contains all amino acids necessary for health. (North American Meat Institute,
2012)

Meat contains iron, which helps to prevent anemia as the body absorbs the iron
present in meat than non-heme iron found in vegetables. Similarly, meat also
contains iron and zinc as other nutrients. High quality protein in meat prevents
muscle loss, weight loss and maintains muscles in the body. (North American Meat
Institute, 2012)

S.N. Benefits
Meat also contains calcium, vitamin D, vitamin B-12, 1 Drotein diet
protein and omega-3 fatty acids which provides 2' iron rich
strength to the bones. Meat is the only natural source ) ] ) ]
of Vitamin B12 which helps in brain development in 3. Aoz vEllalls eyl s
children and helps the nervous system function 4. Muscle strength
properly. Meat protein also helps in cardiovascular > Bone Strength
function and can also help to control blood sugar. © Brain Function
(North American Meat Institute, 2012) 7. Heart Health

8. Blood Sugar Control
Zinc in meat helps in optimal immune function and 9. Selenium Rich
promotes would healing. Similarly, it also has 10. | Weight Management

selenium which helps in cell damage, promotes Figure 12: Benefits of Meat Consumption
proper thyroid function and cancer prevention.
(North American Meat Institute, 2012)
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9.1.6 Diseases related to meat

Meat not only helps in enhancing health but also can causes diseases.
Overconsumption and unclean meat can cause many different diseases. High
cholesterol and excessive red meat can cause heart diseases and stroke. Similarly,
it can cause diabetes, obesity as meat protein takes a lot to digest. Packaged food
and processed food can cause cancer in long run.

Not only that unclean and uncooked meat can cause bacterial meat borne
infections like Escherichia coli foodborne infection, Enteroinvasive E coli (EIEC)
causes a Shigella-like dysentery and other food poisonings. So, proper care must
be given before buying and cooking meat. (Ranabhat, 2021)

9.1.7 Meat Culture in Nepal

Nepal is very rich in meat culture. Previously only Newas used to eat buff while it
was looked down by higher caste people. While Brahmins only used to consume
goat meat and disregard chicken. And, lower caste consumed pig but Brahmins
used to consume wild boar as a delicacy. The killing of cows was outlawed
nationwide by the Hindu Shah king in 1805 so, beef is banned in Nepal. Similarly,
Thakalis abstain from eating yak but it was commonly consumed by neighboring
communities. (Khanal, 2020)

Today, thing have evolved and with the changing society, new generations have
challenged the conventional notion of what to eat and what not to according to the
caste. And, every caste eat meat as per their likings irrespective of the past cultures.
(Khanal, 2020)

9.1.8 Animal Slaughterhouse and Meat Inspection Act,
2055(1999)

Some of the major highlights of the Slaughterhouse and Meat Inspection Act are
as follows:

» "Animal" means castrated or castrated goat, sheep, Himalayan goat
(Chyangra), pig, wild pig, he buffaloes or rabbit the females of buffalo, goat
sheep, Himalayan goat, pig, or rabbit which are fit for meat other than a
cow, an ox a bull, and this word also includes poultry, ducks, pigeon or
other species of beasts and birds kept for meat purpose.

» Nobody shall establish a slaughterhouse or become a meat seller without
obtaining license under this Act.

» A person or an organization interested to establish a slaughterhouse or
selling of meat shall have to apply for a license in the prescribed format to
the prescribed officer.

» In order to examine animal and meat, the Government of Nepal may
appoint or designate a person who is at least a graduate in veterinary
science as a Meat Inspector.

» Any animal to be slaughtered shall be produced for ante-mortem
examination at the slaughterhouse where such place is established and
where slaughterhouse has not yet been established at the site as specified
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by the Meat Supervisor. The procedure for examination of animal shall be
as prescribed.

» The Meat Inspector shall have to affix clearly visible stamp or mark as
prescribed at the time of giving permission for the sale of meat after the
post mortem examination of meat of the animal.

» No sale of meat shall be made by deceiving the species of animal or by
adulterating meat of one species of animal with other species of animal.
(Animal Slaughterhouse and Meat Inspection Act, 2055)

Although, the law has been formulated it hasn’t been implemented and
unchecked meat industry is causing serious damage to the general public.

9.2 Slaughterhouse

Slaughterhouse or abattoirs as it is called is a facility where meat for general
public is prepared.

9.2.1 Introduction of Slaughterhouse

Abattoir or simply called Slaughterhouse is a licensed authority for production of
meat, meat products and slaughter by-products in a large scale. Itis a place where
animals reared on farms are brought and humanely slaughtered for consumption.
Modern abattoir is a slaughterhouse where animals are slaughtered under humane
and hygienic conditions for production of healthy and safe meat for consumption.
People feel bad about the open animal slaughter. So to obviate the stigmas related
to the animal slaughter a healthy humane system catering to handle whole process
in hygienic and methodological way is a must. This is the very reason why
rethinking a healthy meat plant which integrates carcass cutting, production of
custom-designed lean cuts, proper packaging and dispatch to consumers is in dire
need.

9.2.2 Types of Slaughterhouses

Slaughterhouses can be characterized into many types as per facilities and as per
the killings occurring per day.

9.2.2.1 Types of Slaughterhouses (as per facilities)
1. Traditional Type

In traditional slaughterhouse, the slaughter of
animals generally takes place inhumanely within
the household or certain open space. In this
facility, all the cutting and cleaning process
takes place in manual manner and is not much
hygienically clean as the chemical composition of
meat and bacteria present there is rarely tested.

Figure 13: Traditional Type
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2. Semi-modern Type

In this type there is a presence of facilities for |
slaughter and bleeding of stunned animals. This
process generally takes place on the clean floor
inside the meat plant but the dressing, washing,
halving and quartering takes place on the rails
in hoist position where skilled workers extract
the meat from the animals. This facility is clean
and more systematic than the traditional type
but it doesn’t care for the waste produced.

3. Modern Type

Modern abattoir is the most systematic of them
all. It is where the scientific and hygienic |
slaughtering of animals with proper waste
management as per pollution control norms
and compliance of environmental laws occurs. %
Not only that it ensures the supply of safe and |

hygienic meat to the consumers with minimum
manual handling and also cares for the |
environment by treatment of wastes produced.

ol
.

Figure 15: Modern Type

9.2.2.2 Types of Slaughterhouses
(as per slaughter per day)

According to the classification by the Municipal Corporation of Delhi, 1990, the
abattoirs can be sub divided into 3 different types as per the killings that takes
place inside the abattoirs.

A. Small Abattoirs

It is a facility where less than 15 carnage occurs per day.

B. Medium Abattoirs
In this facility about 15 to 70 carnage occurs per day.

C. Large Abattoirs

Large abattoir is a facility where more than 70 slaughter occurs and its
production is in a very large scale.
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Municipal Corporation of Delhi,1990

Figure 16: Types of Slaughterhouses (as per slaughter per day)
9.2.3 History of Abattoirs

9.2.3.1 On Global Context

Abattoir has persisted to exist since the start of settlements as people used to kill
animals and turned them into meat. Previously, the slaughter used to occur in
diverse locations such as backyards of houses. But the officials prohibited this as
it was difficult to inspect every meat selling places in US by the end of 18t century.
Due to these only licensed areas could sell meat and it was easier for public
inspection (Fitzgerald, 2010).

The present form of Abattoir is a product of the modern industrial era with the start
of nineteenth century. At first there were private slaughterhouses and due to the
demands more centralized form of it was in need. Modern Abattoir story starts from
Paris in 1867 where George Eugene Haussman erected the Central Slaughterhouse
of La Vilette, the largest in France. It was Called Les abattoirs de la Vilette which
was connected with railway for transportation of animals. It became high mark in
the architecture of the abattoirs which influenced other offspring in Europe and
other places in the world. (Giedion, 1948)

While in America, due to rapid expansion of Chicago there was a huge problem of
slaughterhouses. So, the Union Stock Yards was created during Christmas 1865
which was the largest cattle market in the world covering 120 acres of pens
(Giedion, 1948). It became home to many workers and soon slum like condition
emerged with crowded and in poor condition related with slaughter process. Later
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this era was replaced by the European “Public Abattoir “model nearly after 100
years. In 1960s the new era of industrial meat houses took over US as the
slaughterhouses were integrated with rest of the industrial praxis and the working
system became more mechanized. (Fitzgerald, 2010)

At first the slaughter used to occur far away from the consumers but later the
animals were reared on the countryside and were brought to city for slaughtering
and consumption like today. (Giedion, 1948)

In the beginning, the slaughter took place in a separate place while freezing and
packaging took place on a different place. But around mid-19th century, it started
to take place under the same roof. And with the introduction of refrigerator car in
1870s the meat used to be transported all over US. (Fitzgerald, 2010)

In the later part of the 20th century, most of the U.S. slaughterhouses was
influenced by the work of Dr. Temple Grandin where she suggested to reduce the
stress of animals being led to slaughter by designing pens and corrals, a single file
for slaughter also a long sweeping curves for animal concentration to just front of
it with reduced noise at the end point. All these were done to encourage animals
forward in the chute.

Still the process is the same but there has been improvement in techniques with
the advancement of modernity. Similarly, different technologies are helping in meat,
its chemical composition as per suitability of human health and also rechecking of
meat and its products to be bacteria free and healthy and safe for consumption.

9.2.3.2 On Nepalese Context

Nepal is an agricultural country. As per a study it suggests that around 68% of
household has ownership of cattle or other animals in one way or the other
(Acharya, Acharya, & Wilson, 2018). So, livestock contributes around 11.5% of total
GDP in Nepal. (Poudel, Dahal, Upadhyaya, Chaudhari, & Dhakal, 2020)

Percentage of households Mean number of animals in Percentage of males in
Livestock species awning unit Lpecios
Cattle G8.0 2482 56
Bulfalo 4590 1.0 22
Yak and yak-cattle crosses 0z 754 33
Goat 7000 467 31
Sheep E 1] 632 34
Pig 130 1484 -
Horse 0.3 184 -
Donkey/mule < O 4135 -
Rabhbit 02 ER. ] -
ndigenous domestic fowl 520 850 13
“Commercial” domestic 3.0 103.71 -
firad
Duck a0 3195 -
Pigeon 50 B.73 -
Note. Jfa = broilers outnumber layers in the ratic 2.5:1.

Souwrce: Adapted from CBS (2014), MOAD (2013), Sherchand (2001).
Figure 17: Table showing animal husbandry in Nepal

(Acharya, Acharya, & Wilson, 2018)
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The animals that are available for human consumption is then converted into meat.
In Nepal as the study suggests the slaughter of animals used to and till date still
takes place in open areas like backyards, village courtyards under the open sky
where the animal is beheaded by Khukuri then the animal hide is skinned off,
cleaned with well water and the carcass is chopped into pieces and then sold to
customers. There is no examination of meat and its composition. Due to this very
reason the presence of Echinococcus, Faciola spp. and Taenia saginata is found in
meat which causes various diseases. (Bajracharya, 2009)

Slowly there can be seen a change in people about their eating habits. Now such
open slaughter has been reduced and there is a culture of cold-stores in cities and
towns. In urban towns the animals are slaughtered in cold-stores instead of open
grounds but still cleanliness and disease-free meat remains a big concern.

There are only 8 registered modern slaughterhouses but only 3 are in operation
(Livestock Market Promotion Directive Inventory, 2073 /074). The condition of the
slaughterhouses is quite a concern regarding the meat it serves to the common
public. So, the need for Modern Meat Plant in a city like Kathmandu and all over
Nepal is must keeping in mind the health of the people and public demand it should
cater to.

9.3 Meat Demand in Nepal

Nepal’s poverty rate is reducing day by day and people are caring about their
nutritional level. This is the very reason that Nepalese people are eating more eggs
and meat per capita than ever before. Previously meat was a luxury food item for
festivals and weekends but it has enhanced Nepalese kitchens almost daily.
(Kumar, 2021)

Nepalis consumed 552,000 tons of meat in 2020 up from 357,000 tons the year
before. So, the consumption is ever increasing. The average per capita consumption
of meat in Nepal has reached 18 kg per year from just 6 kg per year in 1970s. UN
has set 14 kg annual per capita meat consumption as the minimum requirement
for a balanced diet. (Kumar, 2021)

Almost 700,000 kg of chicken meat is consumed daily throughout Nepal where
Kathmandu valley eats half of it alone making poultry meat 46% of total meat
consumption in Nepal. Nepal is now eating 552,000 tons of meat, 91,000 tons of
fish and 1.62 billion eggs annually. The country produces meat worth Rs 275
billion, milk worth Rs 122 billion, fish worth Rs 37 million and eggs worth Rs 17
billion per year. (Prasain, 2021)

Not only in meat, Nepalis are now consuming 55 eggs per year per capita compared
to UN threshold of 48 eggs per year. Due to this very reason poultry farms are
increasing exponentially in numbers. There are almost 340 hatcheries providing
employment to more than 500,000 people. Poultry meat is popular as it cost 3 times
less than goat meat making it most consumed meat.

Not only that there has been increase in production of goat meat as it has increased
to 71,000 tons per year. (Kumar, 2021)
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The meat consumption scenario of Nepal shows that the poultry meat covers 46%
of total annual meat consumption with buffalo making up 33%, goat meat 17% and
pork at 4% of total consumption. Due to this massive consumption the malnutrition
among children in Nepal has decreased from 56% in 1996 to 36% in 2016 further
to 31% as per Central Bureau of Statistics. The protein rich diet has increased
average nutrition levels. (Kumar, 2021)

Nepal is being self-sufficient in meat production which is improving the country’s
economy. And the huge demand of meat, fish and eggs per consumption shows that
there is a huge base for a modern slaughterhouse to flourish in Nepal.

Meat Sales In Nepal

A

® Poultry Meat (46%) m Buffalo Meat (33%)
Goat Meat (17%) = Pork Meat (4%)

Figure 18: Meat Sales in Nepal

9.4 Major issues in Meat in Nepal

Meat consumption is widespread in Nepal but it is one of the most unsafe and
unhygienic food items sold in market without proper check and review. And no
such meat and meat products standards have been found in Nepal. Government of
Nepal has formulated the Animal Slaughterhouse and Meat Inspection Act 1999
and regulation 2001 but it hasn’t been implemented properly. (Bajagai, 2012)

Scientific study shows prevalence of meat borne zoonotic diseases in Nepal. In a
study 11.4% of meat showed presence of Salmonella species which causes food
poisoning. Similarly, many meats borne parasitic zoonoses like Trichinellosis,
Taeniasis, Echinococcosis/ Hydatidosis etc. were found in meats from different parts
of the country. (Bajagai, 2012)

The Meat Inspection Act prevent adulteration and contamination of meat during
and after slaughtering and secondly to ensure slaughter of healthy animals without
diseases. This law has compulsory provision for ante mortem inspection of animals
and its carcass by qualified meat inspector and marks it with stamp for healthy
meat. But the enforcement of law has failed miserably due to lack of awareness of
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stakeholders about Good Hygienic Practices (GHP) and also due to turbulent
political situations. (Bajagai, 2012)

The country lacks infrastructure and human resource to implement food safety.
There are no adequate modern abattoirs in the country and even the existing ones
are not being operated satisfactorily. The butchers buy animals and kill and sell
meat by themselves without being aware about the importance of good slaughtering
facilities and health of the customers. Still the dirty water is being used for
slaughter, selling meat in open and non-refrigerated places and contamination of
meat by different micro-organisms are some of the unhygienic practices. Due to

this the quality of meat is not satisfactory for wholesome consumption. (Bajagai,
2012)

OTIGEN Sl

e

Figure 19: Traditional Meat Store in Nepal

9.5 Need of Slaughterhouses in the World

The world population is expected to reach nine billion by 2050, and thus an
increase in protein demand and production is likely to occur (Tomlinson, 2011). So
the demand for meat is ever increasing. This is the reason the meat production
system is likely to become industrialized to optimize efficiency, decrease cost,
improve food safety and provide constant homogenous meat products. The local or
regional abattoir are “Zero Kilometer’ supply where it caters to the local people in
food chain and where calves are born, finished, slaughtered, processed and
consumed nearby. Local Cattle can graze more and distance is less whereas the
industrial one have more optimized process and safety but the distances and the
conditions for cattle are cold. (Lopez, et al., 2022)

“Over 65 billion land animals are killed for food each year a number that is only
rising.” (Lopez, et al., 2022)

9.6 Need of Slaughterhouse in Nepal

So to solve all the related issues a proper facility with meat inspection, quality check
and assurance and hygienic meat products is a must in city like Kathmandu.
Slaughterhouses provide an opportunity for inspection and evaluation of fitness for
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human consumption as it allows checking the live animals on arrival (ante mortem
inspection) as well as the carcasses and other parts such as organs of slaughtered
animals (postmortem inspection).

The traditional method produced a lot of
blood and animal wastes and created a
foul smell along with pollution. The
existing meat plants are lacking basic
facilities like water, electricity,
ventilation, drainage, ceramic flooring,
overhead rails and waste disposal.
Similarly, the meat produced are flowing T
in market without a proper check. g
Figure 20: Traditional Method of Cruel Slaughter
It is therefore necessary to establish modern slaughter-houses to bring
improvement in meat handling process, recovery and utilization of by-products and
waste treatment for pollution control to provide wholesome and safe meat to
consumers with contribution to environment. Not only that it must be equipped
with the basic facilities along with humane and hygienic slaughter of meat animals.

9.7 Abattoir Process

The abattoir process involves to processing of meat animals from farm to fork and
all the steps involved within. The general processing steps are as follows:

[ Lairage and ante-mortem inspection

1

[ Stunning and bleeding

!

Scalding and dehairing/feather
removal/skinning

3

Singeing and polishing
Head removal and evisceration

[ Splitting, dressing and final washing

!

[ Carcass chilling
[ Meat fabrication

Figure 21: Flow diagram of essential abattoir processing steps.
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e Transportation of Animals
When meat animals reach market weight, they are then transported from farm to
abattoir by trucks. The animals are then held in lairage for few hours, then
processed in the abattoir as in the flow chart. While poultry, birds are processed in
a poultry processing plant, where they are scalded, eviscerated, washed and chilled.
(Guo, et al., 2015)

e Inspection
Ante-mortem inspection is done to check the health-related condition of the animal
and only the healthy animals are allowed to be slaughtered for human
consumption. (Guo, et al., 2015)

e Stunning
Now, the animals are stunned either by electrical shock or carbon dioxide after
which they are hoisted by one leg for bleeding. The purpose of bleeding is to kill the
animals with minimal damage and to remove blood. The jugular vein is severed and
blood is drained from the animal. (Guo, et al., 2015)

e Skinning
After slaughter, the hide of ruminants (cattle, sheep and goats) is removed
mechanically through a skinning process. A scalding process is used to remove the
hair and feathers of pigs and poultry followed by mechanical de-hairing and de-
feathering process. Pigs are scalded in warm water (57.7 to 610 C) for about 3 to 8
minutes to loosen the hair, whereas chickens are scalded in warm water (51 to 64°
C) for a short time (30 to 120s) to remove the feathers. (Guo, et al., 2015)

e Singeing and Polishing
Following de-hairing, the surface of the livestock carcass is exposed to a very high
temperature (800 to 1000° C) by singeing. It is a burning-off process to remove most
of the surface contamination (dirt and fecal material) as well as to reduce the
bacterial counts on the carcass surface. Then it is polished by a device to remove
to superficial burnt skin. (Guo, et al., 2015)

e Evisceration

Now the head of the animal is removed for evisceration. This process is used to
open up the belly and remove the viscera. Since both the interior and exterior
surface of the carcass can be contaminated by the intestinal contents, so
evisceration is important. The instruments used should be sanitized in hot water
hotter than 820 C for a few seconds or can be sanitized by chemical disinfectants
such as trisodium-phosphate, polyphosphates, hydrogen peroxide, organic acid,
chlorine, and isopropyl alcohol. These are done to prevent T. gondii tissue cysts to
be transferred from one organ to another. (Guo, et al., 2015)

e Splitting
After evisceration, the carcass is split into half through a mechanical saw which is
cleaned after every split. Now, carcass dressing is done where Kidney are removed
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and then a final washing is done to remove further dirt and blood on the carcass.
(Guo, et al., 2015)

e Chilling

The carcass is then stored at low temperature to remove the heat from the carcass
and ensure the quality of meat. There are three types of chilling system that are
used in commercial abattoirs: conventional chilling, spray chilling and blast
chilling. Conventional chilling cools the carcass to approx. 1°C for 24 hrs. Spray
chilling uses cold water (1 to 3% C) for a period of 10 hrs to meet the target
temperature. Blast chilling is the most effective and fast as it involves exposing the
carcass to circulating cold (-20 to -400° C) air. (Guo, et al., 2015)

e Deboning and Meat Fabrication
The meat after chilling is subjected to post-mortem inspection and then to further
after 24-96 hr of chilling, deboning or cutting where slaughter facilities perform
fabrication which involves breaking the carcass into large cuts (primals), smaller
cuts (subprimals), potion cuts, and retail cuts. (Guo, et al., 2015) The primals can
be stored up to 6 weeks in vacuum packs under anaerobic conditions. (Nastasijevic,
Lakicevic, & Petrovic, 2017)

e Packaging and Transport

The carcasses should be such chilled so that the temperature throughout the meat
is <79C. This is done to retard bacterial growth. For trade and export the products
are either chilled or frozen form at cold temperatures. During the meat
distribution(transportation) route to the final user- wholesale cold storage or retail,
the cold chain must be maintained. Industrial trucks must maintain targeted
temperature through the power of compressors, ventilation and insulation as well
as energy with good refrigerated system to maintain the required temperature of
meat/offal at all times. (Nastasijevic¢, Lakicevic, & Petrovic¢, 2017)

The special focus should be put on temperature consolidation/deconsolidation
during meat handling (e.g. daily transfer of meat cuts from the chilling chamber to
the retail cabinet where internal temperature of meat cuts should be at all times <
7°C). The management approach that dominates in the meat market is related to
the principle “First in — First Out”. This is to prevent shrinkage, rotting, trim loss,
odor and color change in meat. (Nastasijevi¢, Lakicevic¢, & Petrovic¢, 2017)
However, if stored as per the enhancement of shell life, the meat can be stored for
long periods. The vacuum-packed chilled storage (two weeks for beef and lamb, at
40C and up to 30 weeks for beef at -0.5°C and 7 weeks for lamb at -1.5°C) and also
upto 1 yr at -18°C. (Nastasijevic¢, Lakicevi¢, & Petrovic, 2017)

There are several available options for control and management of the cold chain,
such as chilled and frozen storage combinations, super chilling, ionizing radiation,
bio preservation, high hydrostatic pressure (HHP), active packaging, wireless
sensors, supported with the software-based cold chain database (CCD) for
packaging and transporting the products to the users. (Nastasijevi¢, Lakicevic, &
Petrovic, 2017)
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Figure 22: Flow Chart of Slaughterhouse
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9.8 Meat Products and By-products Processing

9.8.1 Meat Products Processing
Vo o
Flow chart of a meat product factory

Supply

<I

2 v
‘ Pig halves

Quarters of Frozen meat
‘ beef, calves

v

Cutting up
Production

<>
v % 2 v
Uncooked sausage| Cooked sausage
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cold store

| Preparation
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| Cutting up
Retail cuts

Retail cuts

‘ Filling | ‘ Filling ‘

Smoking Smaking - bailing

Climatic chamber Steaming
Spraying

Sterilisation
Labelling

| Maturing ‘ ‘ Cooling ‘ | Storage ‘ | Cooling ‘

Packing
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Figure 23: Flow chart of a meat product factory

The meat processing is all about cutting the meat, inspecting it to ensure it is safe
for consumption, packaging it and processing it into different products like
sausage, lunch meat and delivering it to the stores. It involves taking the meat in
its raw form and turning it into another product that is marketable, safe for
consumption, and attractive to consumers. Some processing steps are:
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Vacuum Packaging

Bacteria requires oxygen to grow. So, the meat is vacuum-packaged which
extends its life too approximately 100 days. It also minimizes the oxidation of
unsaturated fatty acids and slows the development of rancid meat.

Canning
It involves sealing meat in a can and heating it to destroy all the microbes.
Canned products can be stored under a room temperature.

Drying

It removes moisture from meat products so that microbes can’t grow so the
meat is dried from 50 to 80°C for hours. Dry sausages, freeze-dried meats
and jerky meat products are the examples of dried meats.

Fermentation

It involves adding of harmless bacteria to meat. These bacteria produce acid
as they grow, lowers pH of the meat and inhibits growth of other pathogenic
microorganisms. This process develops color, flavor and texture.

Irradiation

It is a pasteurization method accomplished by exposing meat to doses of
radiation. Radurization as it is called is effective as heat pasteurization in
killing microbes. Here, the meat is exposed to high-energy ionizing radiation
produced by electron accelerators or exposure to gamma-radiation-emitting
substances such as cobalt-60or cesium-137. This meat still requires
refrigeration and packaging.

Curing and Smoking

It is the oldest meat preservation method. They enhance meat life, color and
flavor. While curing involves addition of salt, nitrite, phosphates,
antioxidants, flavorings and other preservatives. It improves meat color,
juiciness of meat and also the water-holding ability.

Smoking after curing decreases moisture on meat surface, prevents microbial
growth and spoilage. Smoking can be hot smoking, warm smoking and cold
smoking. Cold smoking is often used to produce raw or fermented sausages,
and meat is smoked between 12 and 25°C for a time ranging from several
hours to 16 days. Warm smoking is carried out at 23 to 45°C for 4 to 48 h.
Hot smoking can be divided into different stages: treatment at 40 to 50°C for
30 min without smoke in the first stage, followed by several stages of smoking
that bring the internal temperature of meats to 68 to 729C. Antimicrobial and
aromatic compounds, such as organic acids, phenols, and carbonyls, are
often added during smoking; this lowers the pH of the meat products.

Mixing
In this process, meat ingredients are combined together that may be
homogeneous or heterogeneous. Here a stuffing mixer is used where mix of
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raw meat particles of different sizes are stuffed and produces meat products
like dry sausages, meat granules or meatballs and so on.

Figure 24: Various Meat Products

9.8.2 By-products Processing
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Figure 25: By-products Processing

Abattoir not only contributes in meat products; it can contribute a lot by by-
products as they have a commercial value. These by-products not only contribute
financially but also helps in environmental perspective.
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By-products from livestock slaughter include (Ockerman and Hansen, 2000):

e edible offal for human consumption;

e edible fats for shortening, margarine, sweets and chewing gum;

e bone utilized in soup for human consumption, mixed with potter’s clay, or
the manufacture of buttons, knife handles and bone meal;

e blood for human consumption and for animal feed, pharmaceuticals and food
additives;

e glycerin for numerous industrial uses, such as nitroglycerin, ointment bases,
solvents, food preservatives and plasticizers;

e intestines for sausage casings, the strings of musical instruments and
surgical ligatures;

e gelatin for confectionery items, ice cream and jellied food products;

e rennin for cheese making; numerous pharmaceutical products;

e livestock feed (usually high in protein, fat and minerals); pet food and feed
for fish farming;

e hides and skins for use as fur, leather or leather goods;

e inedible fats for use in industrial products such as tires, lubricants,
insecticides and germicides;

e hair for brushes, felt, rugs, upholstery, plaster binding and insulation; and
glue

Blood can also contribute in blood sausages and other products for human
consumption, for animal feed, fertilizers, glue, pharmaceuticals and food additives
(emulsifiers, stabilizers, clarifiers, nutritional additives, egg albumin substitute).
Other edible by-products include cheeks, head trimmings, lungs, spinal cord,
breast fat and stomachs and cattle paunches. These are commonly sent to other
facilities for the manufacture of animal feed, including pet food. (Pollution
Prevention Services InfoHouse, 2018)

EVERYTHING BUT THE Qink

No other animal provides society with a wider
range of products than the hog.

By products from pigs play a vital, though less visible, role in
maintaining and improving the quality of human life.

Figure 26: Various By-products from Pig



A HEALTHY MEAT PARK IN THE CITY

9.8.3 Rendering

Rendering is a heating process for meat industry waste products where fats are
separated from water and protein residues for production of edible lards and dried
protein residues. In this process the dead animals and its products are recycled
into human food to biodiesel. Heads, hooves, bones, blood, offal (internal organs)
and anything else that cannot be used ends up in rendering plant. (Morgan, 2022)

Meat by-products, chicken fat, cattle fat, lard, fish oil, fish meal, bone meal, and
tallow are examples of rendering used for human use. Ales contain esters, which
also arise from rendering. Many foods, flavorings, and pharmaceutical preparations
contain tallow. Crayons, soap, and wax products are examples of non-edible tallow
products. (Morgan, 2022)

Toothpaste, nasal sprays, shampoos, lotions, and ointments are a few examples of
additional finished goods. Other products that come into close touch with people
include toys, rubber goods, plastics, and solvents. Anything that contains glycerin,
linoleic acid, oleic acid, steric acid, tallow, meat, or bone meal is a product from a
rendering facility. (Morgan, 2022)

Edible rendering process requires heating the products and 2 steps of separation.
At first the solids are separated from liquid and fat and in second fat and water are
separated. While in inedible one, the materials are grounded, fat is removed which
is called dry-rendered tankage which helps to produce bone meal. (Morgan, 2022)
Rendering in general helps to recycle waste into useful products and contribute to
the environment and also economically. (Morgan, 2022)

Inedible by-products, such as fat, bones, hoofs, condemned offal and dead
carcasses are rendered into tallow (derived from both cattle and sheep fat) or lard
(derived from pig fat), and meat and bone meal. Tallow and lard have numerous
applications and meat and bone meal are used predominantly as animal feed
supplements. Rendering can take place either on site or at independent rendering
plants. (Pollution Prevention Services InfoHouse, 2018)

Animal hide is one of the most valuable by-products from meat processing. Hides
are converted into a variety of consumer goods, in particular shoes, bags and
clothing. However other parts of the original hide can be recovered for use in the
manufacture of cosmetic ingredients and medical prosthetics. At abattoirs, hides
may be chilled or salted and sent directly to the tannery. Alternatively, fleshing may
take place at abattoirs to recover the meat trimmings and fat from the hides before
they are sent to the tannery for useful by-products. (Pollution Prevention Services
InfoHouse, 2018)
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9.8.4 Spaces flow in Abattoir

Chilling
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2. Cold Storage

Import &

Reviewing Counter SR
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Lairage & Holding Head Removal &

Space Evisceration Meat Processing

Stunning & Scalding & Packaging &
Bleeding Deskinning Dispatch

Figure 27: Spaces Flow inside Abattoir
9.9 Instruments Used

9.9.1 Inside Slaughterhouse
Modern slaughterhouse has automated processing equipment. They help in

efficient and healthy extraction of meat. Some of them are as listed below:
(Hightop Poultry Equipment, 2021)
A) Living Poultry Killing and bleeding unit

9.9.2.1.1 Poultry killing and bleeding automatic overhead conveyor rail

9.9.2.1.2 Closed-type poultry scalding machine

9.9.2.1.3 Automatic claw-removing machine

9.9.2.1.4 Horizontal type plucking machine

9.9.2.1.5 Poultry carcass receiving trough

9.9.2.1.6 Automatic un-loading device for claws

9.9.2.1.7 Automatic cleaning machine for hooks

9.9.2.1.8 Standard-type trolley

9.9.2.1.9 Frequency conversion electric controlling cabinet

B) Evisceration unit

1. Poultry evisceration automatic overhead conveyor rail
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Viscera sliding trough
Spraying-type carcass cleaning machine
Standard-type trolley

Normal electric controlling cabinet

C) Poultry carcass pre-cooling, de-boning and packing

unit
1. Poultry carcass spiral-type pre-cooling machine
2. Poultry carcass receiving trough
3. Poultry carcass de-boning and packing automatic overhead conveyor
rail
4. Poultry carcass de-boning belt conveyor
5. Carcass de-boning table
6. Half carcass cutting machine
7. Packaging table
8. Dual-chamber type vacuum packaging machine
9. Normal electric weighing scale
10. Plate-type electric weighing scale

D) Auxiliary equipment and installation material unit

1.

2.

3.

Knife sterilizing and hand washing device
High pressure gun

Poultry slaughtering plant installation material
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Figure 28: Equipment and Flow inside an Abattoir
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Figure 29: Technological Flow Sheet for Poultry Slaughtering and Processing

30 | Page



A HEALTHY MEAT PARK IN THE CITY

“ WK

Figure 33: Scalding Machine al Machine

Machine
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Figure 39: Chillers Figure 40: Bird Wash Drying Figure 41: Electrical Board
Machine

9.9.2 Inside Meat Processing Plant

A) Meat Tenderizer

It is a powered tool used to tenderize slabs of meat in the
preparation for cooking.

B) Sausage Calibration Unit

A sausage is a type of meat product usually made from
ground meat—often pork, beef, or poultry—along with
salt, spices and other flavorings. The meat is grounded
and flavored and given shape as per the casings. This
instrument can also be used to prepare salamis.

Figure 43: Sausage Calibration

C) Raw sausage maturing chamber unit

Once the sausages are prepared, they are taken E@“ 55" M '
to maturing chamber and cooked under certain EFLE= . v

temperature and pressure for a certain amount
of time.

B
S g

Figure 44: Raw Sausage Maturing Chamber

9.10 Meat and Architecture

There has always been a negative sense about slaughterhouses. As described by
Paula Young Lee as “culturally suppressed as embarrassing necessities, massive in
scale but without symbolic monumentality”. The slaughterhouse is especially
reviled, for its sole purpose is to kill, producing serial death as well as saleable meat
so, it must be completely removed from all ambitions to architecture and
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ornamentation to avoid high costs. This was the general consensus about
slaughterhouses and its design. (Wiles, 2014)

But with modernism, slaughterhouses are designed on desired site layout and is
subjected to clean design as it is the sign of hygiene. The “three requirements in a
slaughter-house” are “Air — Light — Space”. Slaughterhouses were meant to look
anonymous, so rarely is much thought given to their exterior design. Yet those lines
of suspended carcasses played a fundamental role in the birth of modern
architecture. And it is designed as a landmark of what we are eating. So, neat and
clean contemporary style is a must as “Meat is modernism”. (Wiles, 2014)

9.10.1 Urban Market Space

Urban market spaces are a proper space in city fabric where different
infrastructures are present such that city people can cope with their necessities
harmoniously in their daily lives. Major components of the space are buyers, sellers,
products, back end, front end, infrastructures and support services. The main
advantage of market space is that it is convenient for the consumers as they do not
have to travel from one market place to another in search of the products they
require. The space flow and spaces generated is what comforts the users in it as
they meet up with other customers and creates a sense of social bonding inside the
space. Similarly, improved public services will help in better quality of life. (Bhasin,
2020)

9.10.2 Meat Mart

Meat mart is one such retail market space in urban fabric which offers a quality
range of fresh meats and processed meat products at very competitive prices with
dedicated experts offering a great service. It is an ease of access to consumers as
customers can choose the products as their liking in one place. Similarly, it is
greatly arranged marketspace as it has all sorts of hygienic practices and regularly
sanitized environment. It doesn’t show the sight of live slaughter as opposed to wet
markets present in today’s condition. (myAyan, 2022)

Global Processed Meat Market Share, By Type, 2019

I Frozen

Canned

B Chilled

v forfunebusinessinsights com

Figure 45: Global Processed Meat Market Share, by type 2019
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With the enhancement of modernization, there have been many factors which
have driven the rise of modern meat marts. Some of them are:

e Consumer Inclination towards Flavored Meat Products: Various marinades,
seasonings and spices are applied to packaged meat products. Due to this
the demand for flavored and nutritious meat products and evolving taste
preferences is ever increasing.

¢ Rising Consumers Awareness for Processed Meat Products: There is a rise in
awareness among people about healthy, safe, free from antibiotics and
chemical residue foods which has pushed them to shift towards processed
meat.

e Frozen Meat Hold Largest Share Owing to the Ease of Transportation: Frozen
meat offers an advantage over fresh meat such as longer shelf life and less
chances of microbial contamination. There is increasing consumption of
salami, sausages and nuggets among the consumers.

e Increased Consumption of Packaged Chicken: The global demand is ever
increasing for packaged chicken and its processed products.

(Fortune Business Insights, 2020)

9.10.3 Waste Recycle in Meat Park

Utilization of disposal of solid and liquid waste generated in abattoir and such by-
products is a challenge in Nepal due to:

e Lack of modern Abattoir i.e., small scale facilities have less volume of

byproducts

e Lack of collection and transport system

e Preference to hot meat

e Collection of Bones

e Dead and fallen animal/birds not used

e Lack of processing facilities

e Lack of human resources

e Lack of research and development

e Diseases

e Synthetic substitutes from biotechnology

e Agitation by Ethical Groups

e Identification of markets (Irshad & Sharma, 2015)

So to manage those wastes is a must as giving something back to the environment
by creating a “Zero Waste Concept Meat Park”. The methods for treatment and
disposal of slaughter house and meat mart waste include: (Ahmad & Ansari, 2012)
1. Screening: It is the practice of taking waste materials and separating them
out into multiple grades, depending on the size of the objects.
2. Incineration: It is also known as controlled—flame combustion or
calcination and is a technology that destroys organic constituents in waste
materials.
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3. Land filling: A landfillis an
engineered pit, in which layers of solid
waste are filled, compacted and covered
e fOT final disposal. It is lined at the
_ .=-|:| bottom to prevent groundwater
pollution.

4. Skimming: In the skimming tank
the oil, fat, grease etc. rise and remain

on the surface till its removal while the
BE s u sewage flows out continuously under

—r

e T T el e bkt
sl pe ¥ gn s Slud e blinke!

the partition.
| S. Primary settling: It is the removal
: of settled organic solids and floating
_____ g | organic material (called scum) to reduce
- g‘ the suspended solids, load for
EXPERIMENTAL SETUP downstream treatment
processes (Metcalf and Eddy/AECOM,

2014)

Figure 46: Experimental Setup of UASB reactor 6. Blood Separation: The slaughterhouse
uses an anaerobic digestion pump to transfer animal blood. Once the
animals have been slaughtered, the blood drains off in the bleeding zone.
A large stainless-steel basin is there to collect all the blood flowing from
the incision.

7. Protein recovery: Protein recovery from waste streams can provide an
alternative resource that could be utilized as animal feed. Membrane
separation, adsorption, and microbe-assisted protein recovery can be
used for it.

8. Biological treatment such as composting and biomethanation:
Biomethanation isa process by which organic material is
microbiologically converted under anaerobic conditions to biogas.
(Ahmad & Ansari, 2012)

The effluent from the abattoirs is moderate to high strength complex wastewater
with about 45% soluble and 55% coarse organic materials. So, it shouldn’t be mixed
directly into municipal sewage without pre-treatment. It can be treated with the
production of biogas which reduces greenhouse effect and pollution due to it.
(Ahmad & Ansari, 2012)

“The success of process, especially the effective removal of BOD
(Biochemical oxygen demand) has potential for use of biogas plant
for treatment of slaughterhouse effluent.” (Ahmad & Ansari, 2012)

The use of UASB (Up flow anaerobic sludge blanket) for the treatment of slaughter
house wastewater was used for study which showed that the reactor gave good
performance without reduction in quality and quantity of biogas irrespective of
temperatures. But higher temperatures gave higher gas production rates on
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account of increased digestion rates. The recycle ration of 1.5 was found in
enhanced biogas formation due to utilization of residual BOD. The UASB reactor is
efficient in producing bio-gas which can be used for various purposes like cooking,
heat production and many more. It helps in sustainable used of the waste effluent
gases. (Ahmad & Ansari, 2012)

Methane production is not much affected even on low temperature but is dependent
on COD (Chemical Oxygen Demand) on USAB. So, from the study the use of a
recycling system is more beneficial in terms of a reactor space and efficiency than
a system without recycling. All these help us to think about the use of a biogas
plant in slaughterhouse to recycle the gases and use it for energy. (Ahmad & Ansari,
2012)

The economical aspect of biomethanation of slaughterhouse waste helps in:

e Utilization of primary sludge as: Fertilizers, Manure, Animal feed, etc.

e Utilization of Biogas in electricity production: “For example, treating of 3000
liters (about 792.52 gal) of waste water will give an average 147.67 m? of
biogas) day, which could be utilized to produce 294 kWhr/m?3-day of
electricity.” (Ahmad & Ansari, 2012)

The UASB process can be used for the treatment of wastewater which helps to
efficiently remove suspended as well as soluble organic waste from wastewater and
the reactor can work excellently on low temperatures with enough biogas
production. All these provide a counter to the greenhouse gas production from
abattoirs and provide efficient methods to treat those wastewaters. (Ahmad &
Ansari, 2012)

9.10.4 Workers’ settlement in Working Area
The purpose of providing shelters for workers is to minimize or eliminate transportation
costs borne by industrial workers. If the location of workers is close, then it creates a
walk-to-work condition for workers which in turn creates more efficiency in the work
flow.

Sustainable development is seen as a multi-dimensional process of environmental
protection with economic, social, and cultural development. All these aspects are
interrelated and are considered as four-dimensional approaches in sustainable
development (Habitat, 2012). So, these factors should be cared about while
providing suitable living environment to the workers.

10. Design Considerations & Anthropometric Data

10.1 Animal Slaughter House and Meat Inspection Technical
Directive 2064

As per this act, various considerations have been given for the design of
Slaughterhouses:
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10.2 Implementing Rules
“Markets and Abattoirs”

and Regulations of Chapter IV

- OF THE CODE ON SANITATION OF THE PHILIPPINES

10.2.1 PRESCRIBED STANDARDS OF CONSTRUCTION FOR MARKETS

A. Site Requirements:

e The market site shall be located at least 50 meters (164 feet) from schools,
religious institutions, public offices, funeral establishments, and other public
gathering places and 25 meters (82 feet) from abattoirs and other possible

sources of contamination.

e [t shall be easily accessible to the public and conveyances or vehicles.
e The site and area shall be considered in relation to future town or city
development plan. It shall comply with the local zoning laws and ordinances.

B. Building Construction Size:

e Building. The building shall be of adequate size as to allow smooth flow and
convenient movement of both stallholders and custOmers or the public.
e Stall. The minimum area of each stall shall be 3.10 square meters (33.35

square feet).

e Aisle. The minimum width of each aisle shall be 1.20 meters (3.94 feet).

C. Floors

e All floors shall be constructed of impervious materials and of such
construction and finish as will make it easily and thoroughly cleaned.
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e All angles between the floors and walls shall be rounded off to a height of not
less than 7 .62 centimeters (3 inches) from the floor.

e All floors shall be kept clean and preferably dry at all times.

D. Walls and Partitions

e The walls and partitions shall be constructed of impervious and non-toxic
materials to a height of not less than 1.22 meters (4 feet) from the floor, of
such construction and finish as will make them easily cleaned.

e Walls shall be painted or finished with light color.

e Partitions shall not extend up to the ceiling to facilitate circulation or free
movement of air within the building.

E. Display Tables and Counters

e Display tables and counters of stalls for carinderia, fish, meat and entrails
sections shall be made of impervious materials: and of such construction and
finish as will make them easily cleaned.

e Display tables and counters for fish. meat and entrails sections shall be
provided with adequate and approved table drain.

e Display tables shall be made entirely open beneath 75 centimeters (2.5 feet)
in height, without drawers, and shall be made and kept smooth and clean.

F. Roofing
e Market buildings shall be provided with adequate permanent roof that will
provide both vendors and customers protection from heat, rain and other
hazards.
e The ceiling shall have a minimum height of 3 meters (10 feet).

G. Lighting
e All areas in the market shall be properly lighted either by natural or artificial
light.

e All area: where readily perishable foods arc displayed for sale shall be
provided with a 20 foot-candle (215 .2 lux.) intensity of illumination. Aisles,
passageways and stairways shall also be provided with the same level of
illumination.

e Other areas in the building shall be provided with an illumination intensity
of 10 foot-candles (107.6 lux).

e Light bulbs and fixtures shall be of the safe type or, otherwise. provided with
protection in case of breakage.

e The lighting shall be reasonably free from glare and evenly distributed so as
to avoid shadows.

e No colored lights or other materials that will alter the color of the food shall
be used in all foods displayed for sale.

H. Ventilation
e The relative humidity within the building shall be maintained at 60 %.
e The building shall be provided with effective and suitable ventilation to
maintain a temperature of 26.7°C (80°F).
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I. Space Requirements
e There shall be a minimum area of 1 square meter (10.76 square feet) of open
space per customer.
e All aisles shall have a minimum width of 1.5 meters (4.92 feet) to facilitate
smooth flow of customers.
e Tables used in stalls for food, fish, shellfish, meat and entrails shall be
elevated to at least 0.75 m. (2.5 ft.) from the floor.

J. Fire Exit
e All markets shall be provided with fire exits in accordance with the code.

K. Water Supply
e Each stall in the carinderia, fish, meat and entrails sections shall be provided
with piped water supply facilities. Water supply shall be maintained at a
pressure of 138 KPa (20 psi).
e Water supply of 40 liters/ capita/day shall be provided and maintained based
on the number of vendors and average number of customers per day.

L. Toilet and Hand Washing Facilities
e Adequate number of toilet facilities shall be provided with two compartments,

one for men and one for women, in accordance with the following:

Table 1. Minimum Requirements for Toilet and Hand-washing
Facilities for Personnel and Stallholders

Table 2. Minimum Requirements for Toilet and Hand-washing
Facilities for Consumers

Water Closet Wash-hand berof Water Closet w‘"‘:'a:md
Basin Number ol n
N#;“r:;;sﬂf Urinal Persons Urinal
Female | Male Female | Male
Female | Male Female | Male ¢ emale
1-29 1 1 1 1
1-29 1 1 1 1 1
50- 100 2 1 1 1 1
30-49 2 ! 2 2 | 2
Ore (1) wilet for differently-abled female and male customers,
respectively, shall be provided.
50-99 2 2 2 3 3

Note: Additional one (1) water closet and one (1) urinal for each
additional 100 males or a fraction thereof; additional cne (1)
watercloset foreachadditional 50 females or a fraction thereof,

MNote: Additional one (1) fixwre for each additional 50 persons or
a fraction thereof,

10.2.1 PRESCRIBED STANDARDS OF CONSTRUCTION FOR ABATTOIRS

A. Site Requirements
e The site shall be at least 200 meters away from residential areas, schools,
churches, and places of public assembly, funeral establish-ments, courts or
public office and 25 meters away from markets and other food

establishments.

B. Size

The minimum size of slaughtering area for new or extensively altered/renovated
abattoirs shall be as follows:
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Table 4. Dimension of Slavghtering Area

A HEALTHY MEAT PARK IN THE CITY

Table 5. Ddmensionof Offal Cleaning Area

Type of Animal Slaughterod Area{m®) Typeof Animal Slaghtered Area {m®)
Swine only 21 Swine only 10
Cattle only i Cattle omly o
Swine and catle 3 [ Swine and catle A
Poultry H

Note: These dimensions are minimum standards, and when the
number of animals & be killed warmanis it. the size shall be
appropaately incressed.

C. Floors
e All floors shall be constructed of durable water-resistant materials.
e [t shall be easily cleaned, free of cracks and indentation.
e It shall be non-slippery and all angles between the floors and walls shall be
rounded off to a height of at least 7.62 centimeters (3 inches) from the floor.
e Floors shall be sloping toward drains. For cattle and swine pens, the floor

slope shall not be less than 5.2 centimeters per meter and 4.2 centimeters
per meter, respectively.

D. Walls, Partitions, Posts, Doors

e The walls, partitions, posts, doors and other parts of the workrooms shall be
constructed of impervious materials to a height of at least 2 meters from the
floor and of such construction and finish as will make them readily and
thoroughly cleaned.

e Walls shall be free of cracks and crevices and shall be of white or light color.

e Doors shall be at least 1.5 m. in width to allow smooth work flow and those
opening from parts of the slaughterhouse where meat is handled shall either
be fitted with air screens or self-closing and snug fitting double action doors.

E. Overhead Rails
e Overhead rails shall be placed not less than 0.6 m. from walls, posts and
other fixed parts of the building. Header rails shall be placed at least 0.9 m.
from adjacent walls and columns.
e The minimum height of overhead rails and distance between rails shall be as
follows:
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Table 6. Minimum Requirements for Overhead Rails

DESCRIFTION CATTLE HOG

Meter Feet Meter Feet

Vertical Distance:

Bleeding rail {dis- | 488 16 0 10
tance from rail to
point of application

of shackle w shack- From sticker’s
led foot = 1.22 m.) platform
Dressing (Trolley 335 11 320 105
length =038 m.) '
Whole Carcass Rail 335 11 2.74 a0
Head detached
3.05 10

Head Attached

Quarter Carcass Rail| 229 15 -

Horizontal Distance:
Between Bleeding

Rail 244 8
Dressing Rail 122 4
Chill Room Rail 059 322 - -

F. Ceiling
e The ceiling shall be made of materials suited for the purpose and shall be of
sufficient height to permit carcasses to hang in such a way that they do not
touch the floor.
e Ceiling shall be well maintained, and shall be properly designed so as to
prevent accumulation of dust and condensation.

G. Lighting
e Lighting shall be free from glare and evenly distributed to avoid shadows.
e Lighting shall be such that color of meat is not altered.
e Artificial light intensity shall not be less than the following:

a. 50 foot candles (538 lux) at all inspection and workrooms;
b. 10 foot candles (107.6 lux) at chilling rooms; and
C. 20 foot candles (2 I 5.2 lux) in other areas of the establishment.

e The intensity of the required illumination inside the establishment shall be
measured at a point 76.2 centimeters (30 inches) above the floor.
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H. Ventilation
e Ventilation systems shall be designed and constructed to ensure that air
flows from food areas to by-product areas, edible to inedible areas, and
cooked or finished food areas to raw areas. Airflow from warm areas to cold
areas shall be minimized to avoid condensation problems.

I. Equipment Layout
e Equipment shall be installed at least 30centimeters (1 foot) from walls,
support structure and other stationary fixture. Distance shall be increased
for large equipment.

J. Holding Pens/ Lairage

e Holding pens shall be located near the abattoir and shall be provided with
roof and enough space to accommodate the number of animals to be
slaughtered. The minimum area of the holding pen shall be 2.23 square
meters per cattle and 0.6 square meter per swine.

e The holding pen of the abattoir where animals are confined before slaughter
shall not be on windward side of the abattoir and shall be constructed of
sufficiently strong materials to safely hold any animal that may be brought
for slaughter.

e The pen shall be constructed so as to permit proper ante mortem inspection
and provided with facilities such as a "squeeze" chute for large animals so
that each animal may be closely examined by the meat inspector.

e When slaughtering is conducted after sunset or before sunrise, sufficient
artificial lighting shall be provided to permit proper ante mortem inspection.

e The minimum width of aisle shall be 1.20 meters (4 feet).

K. Veterinary or Meat Inspector's Office
e The office shall be properly located, shall have enough office facilities and a
minimum area of 25 square meters.

L. Water Supply
e Both cold and hot water under adequate pressure shall be available during
operation. Hot water shall not be less than 82°C.
e The following minimum supply of potable water shall be provided in the
process of meat production, preparation and marketing within the abattoir:
0.23 cu. m. {60 gal) per cattle;
0.12 cu. m. (30 gal) per swine;
0.06 cu. m. (15 gal) per goat and: sheep; and
0.008 cu. m. (2 gal) per bird

oo

M. Toilet and Hand-Washing Facilities
e All slaughterhouses shall be provided with adequate and approved type of
toilet and hand-washing facilities, which include water faucets, wash basins,
lavatories, toilets and bath facilities.
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Table 7. Toilet and Hand-washing Facilities Requirements

Numberof |Water Closet| Urinal | Wash-hand Shower
Personnel Stall Basin Hend
Fernalel Male Femalel Mlale
| - 29 1 | - 1 1 [

30 - 49 2 ] I 2 2 2
50 - 99 2 2 2 3 3 3

Mote: Additional one (1) fixture for each additional 50 personnel or
a fraction thereof, one (1 ydrinking fountain foreach additional
75 personnel or a fraction thereof.
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N. Sewage Disposal and D

Figure 47: General Layout of Toilet

rainage

e There shall be at least one drainage inlet for every 372 square meters (400
square feet) of floor space. Slope shall be 0.64 centimeter per meter to the

drainage inlet.

e The drains shall be at least 21 centimeters (8 inches) in diameter for the
ruminal contents of cattle, 16 centimeters (6 inches) in diameter for swine,
sheep and calves. The paunch and stomach contents shall not be connected
to the regular drainage line of the abattoir.

45 | Page



A HEALTHY MEAT PARK IN THE CITY

O. Cold Storage Rooms

e Cold storage rooms shall be kept clean, free from objectionable odors, and in
good repair. The following temperature shall be maintained:
a. Chilling temperature= 0°C to 4°C
b. Refrigeration temperature= 5°C to !18°C
C. Freezing temperature = below 0°C

P. Poultry Handling Dressing Plant

e The walls shall have a height of at least 2.5 meters and shall have smooth

internal surfaces which shall be painted with white, non-toxic oil or plastic
paints.

10.3 INDIAN STANDARDS- BASIC REQUIREMENTS FOR AN
ABATTOIR

- 1S: 4393-1979
The flow and working system of an abattoir is greatly described in the code.
Similarly, it describes about materials selection and other details with it.
1S: 4393 - 1979
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15: 4393 - 1979
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10.4 Construction Details of Abattoir

10.4.1 Materials Selection

A. Ante-mortem and pen area should be paved with impervious material such as
concrete, non-slippery herring-bond type to be able to stand wear and tear by
hooves, brick and must have drainage facilities. Curbs 150 to 300 mm high
should be provided along the borders.

B. Meat Plant Building materials used should be impervious, easily cleansable
and resistant to corrosion.

C. Floors should be non-absorbent with rough finish and must have suitable
gradient. As a general rule, one drainage inlet should be provided for each 37 m?2 of
floor space. A slope of about 20 mm per meter to drainage inlets should be provided
for usual conditions.

D. Interior Walls should be smooth and flat and constructed of impervious
materials such as glazed brick, glazed tile, smooth surfaced Portland cement
plaster, or other non-toxic, non-absorbent material applied to a suitable base. It is
recommended that the interior walls should have washable surface up to the height
of 2 m from the floor so that the splashes maybe washed and disinfected.

E. Ceilings should be of good height (5 m or more is desirable in work rooms). So
far as structural conditions permit, ceilings shall be smooth and flat. Ceilings shall
be constructed of Portland cement plaster, large size cement asbestos boards with
joints sealed with a flexible sealing compound, or other acceptable impervious
material and finished so as to minimize condensation, mold development, flaking
and accumulation of dirt. The walls (above glazed type portion) and ceiling may be
painted with water-resistant paint to maintain them clean.

F. Window ledges should slope at 45° to promote sanitation. To avoid damage to
glass in windows from impact of hand trucks and similar equipment, the window
sills should be 1200 mm above the floor level. Proper ventilation through
mechanical venting or through working vents should be provided in the roof
structure.

G. Doors shall either be of rust-resistant metal construction throughout, or if made
with rust- resistant metal having tight soft wood, they shall be clad or both side
with soldered or welded seams.

H. Vehicular Areas for Trucks — Concrete paved areas, properly drained and
extending at least 6 meters from building, loading docks or livestock platforms shall
be provided at places where vehicles are loaded or unloaded.

I. Uncolored glass having a high transmissibility of light may be used in skylights
and windows. The glass area should be approximately one-fourth the floor area of
a workroom. This ratio should be increased where there are obstructions, such as
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adjacent buildings, overhead catwalks, and hoists, which interfere with the
admittance of direct natural light.

J. Artificial lights should not be less than 200 lux throughout the slaughter hall
and on areas of meat inspection it mustn’t be less than 500 lux.

K. Excepting such equipment as utility boards, other equipment shall be
constructed either of rust-resisting metal such as stain- less steel or galvanized
metal with smoothness of high quality commercial hot dip.

L. Non-acceptable Materials — The following materials shall not be used in an
abattoir:

a) Copper and its alloys in equipment used for edible products;

b) Cadmium in any form in equipment handling edible products;

c) Equipment with painted surface in product zone;

d) Enamel containers or equipment is not desirable, and

e) Lead. (IS, 1979)

10.4.2 Long Span Structures

Such plant requires large open spaces for working and various machineries in the
factory. So open and unobstructed span is required for efficient flow and efficient
organization of work. These types of spaces are usually achieved with long span
structures which give span larger than 15-20m.

10.5 Building Typology of an Abattoir

The location of the slaughterhouse should be reasonably arranged in accordance
with the principles of facilitating production and convenient transportation. The
site must be located in downstream and downwind of residential areas to avoid
pollution. The pavement of the plant area should be filled with cement to avoid dust
and facilitate disinfection. A two-meter-high fence should be built around the plant
to prevent other animals from entering. Greeneries should be set up, in order to
regulate the air to prevent wind and sand. The plant should be set up in such a
way that it has well lit up rooms and well ventilated working environment.

About the size, it is based as per the productivity in a single shift as per the
slaughter capacity. About the exterior modern abattoirs must reflect the urban
fabric of the space along with providing people with clean hygienic vibes and making
the viewer comfortable to see the elevations of a slaughterhouse not regarding it as
a place of horror. This can be done with sleek contemporary design with good
materials choosing like bricks, steel, wood, glass construction and with proper
shape of the building. (Wiles, 2014)
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Figure 48: Modern Slaughterhouse Deign Figure 49: Slaughterhouse Park Components

10.6 Rainwater Harvesting

Rain water harvesting is the technique of collection and storage of rain water at
surface or in sub-surface aquifers, before it is lost as surface run-off. Rain water
can further be used for artificial recharging of ground water. It is a process by which
the ground water reservoir is augmented at rate exceeding that under natural
conditions of replenishment. Rain water harvesting overcomes the inadequacy of
waters, helps maintain water levels. It increases infiltration of rain water in the
subsoil which has decreased drastically in urban areas due to paving of open area
and improves ground water quality by dilution. Further, it improves ecology of the
area by increase of water in vegetation cover.

One such method to collect rainwater is Roof catchment system. Roof catchment
systems channel rainwater that falls onto a roof into storage via a system of gutters
and pipes. The first flush of rainwater after a dry season should be allowed to run
to waste as it will be contaminated with dust, bird droppings etc. Roof gutters
should have sufficient incline to avoid standing water. They must be strong enough,
and large enough to carry peak flows.
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Figure 50: Rainwater Harvesting

10.7 Smell Repellents

Slaughter areas can create bad odors to people visiting the
meat park. This problem can be treated with better orientation
of slaughter hall from public space. Similarly, it can also be
treated with a bit spacious gap between meat mart and
slaughterhouse. Not only that, different plants can be used for |
smell repellent like: 7

e Bamboo Palm: The bamboo palm popular purifying 5
plant due to its tropical look and insect-repelling
quality. This plant also packs a big punch when it comes
to purifying the air. The bamboo palm can remove ¥
substances like benzene, formaldehyde, chloroform, "W
carbon monoxide, and xylene.

e Spider Plant: The long, grass-like leaves of the spider
plant make an ideal hanging houseplant. These plants
are also easy to care for and are quite hardy. The spider
plant can remove xylene and formaldehyde from the air.
To get the best results, place the plant near your kitchen
or fireplace, since these areas are prone to carbon
monoxide build up.

(Casandra, 2014)

! &\ 1
Figure 52: Spider Plant
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10.8 Important Anthropometric Data

Other important spaces included in the meat park are as listed below. These data
taken from Neuferts’ Architect Data will help in design.

10.8.1 General Circulation

e General corridor width for circulation: 1.5-1.8 m

. Minimum clear circulation: 1.2 m

. Aisles which carry substantial traffic: 1.5 m
J For moderate amount of traffic: 1.2 m

. Aisles between rows of desk: 0.9 m

. Space per person: 1.5 m?2 per person

. Minimum Floor height = 2.7m

. In case of false ceiling, min. Floor height = 3.9M
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Figure 53: Minimum Corridor Dimension

10.8.2 Administration

It is designed such that there is good communication between the workers.
Staff room — 7-9 m? per person (individual 10 m? minimum)

Additional spaces — Computer -2 m?

Photocopy — 2 m?
File storage — File cabinet —6-8 m?2 per 1000 files
Chief and other head of section—-18 — 30 m?2
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10.8.3 Reception

Reception is welcoming space for visitors and serving them with the operation of
the building. Its design consideration includes area between the entrance and
reception, visitor seating, toilets and refreshment, and display area of the function
of organization.
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Figure 54: Reception Area

10.8.4 Office Spaces
The general space arrangement of office space includes: e
. Office employees — 4.5 m?
. Secretary- 6.5 m? =
. Departmental Manager- 9.3 m?2 &
o Director- 13.40 m? ; ﬂl@ﬂ
. Vice President- 18.50 m? (3 to 4 windows | 1600m? w2som |
in length) design, tech- administration, |
. President — 28.00 m2 (4 to 5 windows in L2 Blanning | commercial
length) Figure 55: Office Areas
10.8.5 Lab Spaces
Laboratories are required for meat products research and detail chemical
composition present in it. Some general considerations are:
. Normal measurements for standard workbench: 120cm width for
practical, several times this for a research lab, 80cm depth of work

surface.
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. Benches and fume cupboards are usually part of a modular system,
width of elements 120cm, fume cupboards 120 and 180cm.
. Benches are made of steel tubing, with work surfaces of stoneware

panels without joints, less frequently tiles, or chemical-resistant
plastic panels. Low cupboards are of wood or chipboard with plastic
laminate. Supply services are from the ceiling void, or from below
through the floor structure.
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Figure 57: General Planning of a Lab
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10.8.6 Restaurants
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Figure 56: Minimum Passage between Workstations

Restaurants serve food and drinks to customers in exchange for money. They should
be planned so that the variety of sitting can be achieved according to the number of
customers visiting it and the planning of the restaurants should be flexible enough to

accommodate variety of customers.
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adjoining rooms

bar ampties
room
dining room
1 waiters delivery
stairs
wWC Id
entrance kitchen 5
WC store

In primary space planning,
Thumb” for determining the area requirements
of a restaurant is:

A

Figure 58: Functional Layout of a Restaurant

e Dining Room: 60% of total area

e Kitchen,
preparation, etc.: 40% total area
e Service aisles: 0.9-1.35m wide if used

cooking,

both by trolleys and guests

¢ The minimum width of escape routes:

1.0 m for 150 people
e General walkway width: Minimum 1.10 m with clearance height of

minimum 2.1m

“The rule of

storage,

dining floor area

walkway width

up to 100 m?

up te 250 m?
up to 500m?
up to 1000 me

aver 1000 m?

e

i

Iy

1.10m
1.30m
1.65m
1.80m
210m

e Window area: 21/10 of area of the restaurant

Minimum width of service aisle

Waiter station
Dining area per seat
Kitchen area per seat
MNet kitchen area

Ration of service area to total area

09-135m

1 per 20-30 seats
1.5-2.15m'
0.4-0.6m"

1/4-1/2

Figure 60: Areas per person in a Restaurant

Figure 59: Walkway Width of Dining Area

Area of dining Ceiling height
<50m? 2.5m
>50m? 2.75m
>100m? 3.0m

Figure 61: Ceiling Height in Restaurant

S5 | Page




A HEALTHY MEAT PARK IN THE CITY

' 5 l
igg —

10.8.7 Natural Lighting
In natural lighting the usual means of letting
the natural light and air inside the building is
through the
windows.

e Lateral lighting

e Ribbon windows

e Side lighting at high level

LHETES

il T drmsiogs [
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]
i
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Figure 64: Lateral Lighting
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10.8.8 Meeting/ Conference Hall

The conference room should be designed to accommodate average attendance; extra
chairs can be provided for additional seating.

Conference rooms - 1.39 m? per person
Lighting requirement: 300 to 400 lux

Common room setup for Conference Hall

U-shaped or Open-Eyed Style

Theatre and Auditorium Style

Conference or Board room Style

Banquet Style or Rounds

Classroom Style

Used primarily for presentation in which participants must work with the
information they are presented.

Generally, 6-8 ft. long and 18-30 inches wide tables are used. 2-3 people per
oft. table and 3-4 people per 8ft. table.

The benchmark is 14-16 sq. ft. /person for 18” table setup and 16-18 sq. ft.
/person for 30” table setup. - Hollow Square Style

-

SO0

= — o o — o =y
!
|
|
|
|

o i

Figure 65: U-shaped Meeting Table Figure 66: Normal Meeting Table

10.8.9 Parking

Different Parking Layout are:
O degree or parallel parking to road - entry and exit to parking area are
difficult, suitable to narrow streets. (one-way traffic).
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° 30—deg¥'ee parking - easy entry Type of Vehicle Length | Width (m) Weight | Turning
and exit and used where large (m) (m) | Radius
parking spaces can Dbe )
provided, one-way traffic. « motorcycle 22 0.7 1 1

e 45-degree parking - good entry

. . Ca
and exit, normal type of layout
and small space used, one- - Standardcar | 47 175 L5 575
way traffic. - Small car 3.6 1.6 15 5

e 60-degree parking - often - Largecar 5 19 15 6
used, good entry and exit can ST T s T —

be achieved, less area
° 90_degree parking _ sharp turn Figure 67: Space Requirement for Vehicles
needed and used for compact planning, one or two-way traffic.
e Design issues and considerations:
e Car parking spaces for disabled should be more than 3.50 m wide.

e Turning circle for largest vehicle is an outer turning circle radius of 12 m.
OME=wWaY MSLE TWD=Way AISLE

| | 20" PARKING » Farcing Angle A
| ag" Low v
| - @ .5 ¥1.5° o
| 2 p 16' 1.5 19.%
-
K Y T A i . 4 sk
\ ||— ™ 2 & & s =
e i ) e a 2 0 o
| ko | - . ¥ E5°
S w | — W
; | B o lewy 3O A 23
a2 : Sty 437 8 2%
i [r——. = -
| A —A § (30 pareing = 240 s5g.7%.)
i ) 3 *Couare feet of pareing o
— gy —— b = =B il B e - 18 74 18— rEQUIFeS DET TPACE |DESES
= O3 &0 on § 2-space lot)

BARK NG LOT DIMEMSIONS (o Be o) wns pasking gpaces)

Figure 68: Angled Parking Layout

10.8.10 Outdoor Lighting

e Landscape lighting in resort is mainly focused on entrance, road, facade,
inside courtyard, interior corridor, special features view and lawn.

T

Cuto T luminaire (400-1000W HID)

Cutoffluminaire (2004 00w HID)

¥
Pole-mounted luminaire T 8
Uplights
lights 8
R
'Nall- ed ‘;I : u

——J1] nit s b = — —
Low level Intermediate-height  Parking lot and High-mast lights

landscape lights  landscape lights Roadway lights
Figure 69: Types of External Lighting Features
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10.8.11 Super Markets
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Importantdesign upto |400-499 |500-588 | 600- (B00-899( 1000-
parameters 3@m?| mt m? 789 m? m? 1499 rr:"!
1. fultime staff needed | 10.6 12.9 153 7.7 221 | 302
range 7-14 | 1016 | 12-18 | 16-20 | 1825 | 25-33
2. weshand cold meat
department
a) tumover share (%) 22 21 20 19 18 17
19-28 | 2032 | 2028 | 17-25 | 16-24 | 14.5-24
b) counter length (m) | 6.50 7.80 B.TS 9.08 8,75 11.75
60-7.0|7.0-82 | 7.5-8.0 | 1.5-10.5 | 2.0-10.5 | 10.0-13.5
) preparation mom 14 19 24 26 30 6
(m?) B-20 | 13-25 | 18-30 | 20-32 | 23-38 | 23-50
d} cold room (m?) 11 135 15 15 22 25
7-15 | 818 | 10-20 | 10-20 | 14-30 | 1835
3. dairy and fals
department
a)cool wall shelves | 875 8.0 B75 | 1025 | 1.25 15.7
{running m} 6.3-7.3| 65-0.5 | 7.5-11 | 8=-12 |10-135| 12185
b) cold room (m?) 6.0 7.6 10,0 120 13.0 15.0
40-8.0|5.0-10.5|8.0~12.0 | 8.0-15.5 | 8.0-18.0 | 10.0-20.0
4, frozen food (wkhout
ice cream)
a) noma istand (m) | 5.5 6.1 75 B.75 101 13.5
5.0-6.0| 55-7.0 | 6.5-8.5 | 7.5=10.0|7.5-120|12.0~15.0
b} wide island {m}) 3.85 441 5.5 875 775 B75
26-4.6| 3.0-50 | 40-7.0 | 40-75 | 55-10.0 | 6.0-10.0
c) cabinets (m}) 24 2.75 36 4.4 58 66
2325|2332 | 3240 | 40-48 | 5.0-65 | 55-8.0
d) freezer mom (m2) | 2.4 325 5.0 575 8.25 B85
20-28| 2045 | 4060 | 40-75 |6.0-10.5| 6.0-11.0
5 fruitand veg wall 65 75 75 875 100 10.75
shelving (with 5.0-8.0| 6.5-85 | 7.0-8.0 |7.0-105 |8.0-12.0( 9.0-125
2 shelves) (m)
6. no. cash desks
~ at che ckout 25 29 34 3.9 49 6.3
2-3 2-3 34 34 4-5 &-7
—in the departments| 0.2 0.3 04 05 13 13
01 01 0-1 0-1 1-2 1-2
7. no. shopping trolleys 85 105 120 150 180 240
required 70-100 | 85-130 | 100-160 | 100-200 | 150-220 | 200-300

e
e
— &
SeHE
—E [
i F S
L e Ry
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Figure 70: Supermarket General Plan

Figure 71

: Supermarket Space Requirements
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11. Case Studies

General Information:

Information on Slaughter:

11.1 National Case studies

11.1.1 Milijuli
Badhsala

Location: Parsa, Chitwan
Area: Around 30 ropanies
Meat animal: Buffalo
Workers: 20-25

10 Crore Budget

14-15 slaughter of buffaloes
Animals brought from Jitpur,
Nepaljung, Parsa

Slaughtering Method: Hammering
Slaughtering as per the designated process
Bones send to recollection for bone meal
Leathers sent to India

Electricity from NEA and water by deep boring

Figure 72: Milijuli Badhsala

Why this case study?

Space Zoning
The space has 9 different halls as per the
function.
L.
II.
II1.
IV.
V.
VI.
VII.
VIIL.
IX.

It is very first Modern Buffalo Slaughterhouse.

It has designated spaces as required in slaughter.

It has good space flow and functional linkage.

It cares on waste management and almost all the waste produced is treated
inside.

Shed- Block G

Lairage- Block D

Slaughtering Block- Block D
Cold Storage block- Block F
Meat Processing Block- Block E
Bone Boiling Block- Block A /
Bone meal preparation Area- Block B -
Management Office- Block C
Workers’ Quarter- Block C

SITE PLAN

Seales 1"=400-0"

Figure 73: Different Blocks in Masterplan
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P1IAd BIEY

Figure 74: Aerial View of Milijuli Badhsala

Space Flow and Planning

The boundary area is huge with different blocks but has a single entry within the
site. From point A as in the masterplan, one enters the site. And, as per the fuction,
like animal carrying vehicles, meat carrying vehicles or workers, they go to the
designated spaces. The blocks are connected by normal concrete blocks pathways.
The area has ample amount of green space and the designer has designed the block
in such a way that it fits the abattoir flow.

Architectural Features
e As shown the blocks are simple geometric in shapes with sloped roof.
e The walls are simple plastered and given sky
blue color which makes the environment cool as
it is located in Terai and the floors are trowel
finished punned cement floors.

e The roof is made up of Blue corrugated sheets.

e 2m pavement with cement blocks connects the
blocks.

e The workers’ quarter is a bit small with but cozy
rooms.

e Huge lairage area that hold 35-40 buffaloes iy e
Presence of Management office, worker’s
quarters.

Figure 75: Section of Slaughter hall

Analysis
e There are no separate entries for services and other functions.
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e There is presence of Bio-gas plant where the organic wastes are converted
into gas used for cooking purposes.

e There is no presence of changing rooms as the workers change in their own
quarters.

e Bones are prepared for bone meal and blood is collected and sold to fish
breeders and pig breeders.

Figure 76: Holding Sheds Figure 77: Slaughter Hall and Lairage Block

9 ? = ™ > = s
Figure 78: Interior of Slaughter hall Figure 79: Interior of Cold Storage
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11.1.2 Budhathoki Cold Storage

F igure 81: Budhathoki Cold Storagé o

General Information: ol BUdhﬂThOkH;Jm
e Location: Sitapaila, Kathmandu y
e Area: Around 10 ropanies
e Meat animal: Chicken, Buff and Pig also processed
e Workers: Around 40

Information on Slaughter:

e 1800-2000 daily slaughter

e Birds brought from Dhading, Kathmandu and
Kavre
Slaughtering Method: Electrical stunning
Slaughtering as per the designated process
Bones send for Dog Food
Electricity from NEA and water by deep boring

Figure 80: Aerial View of Budhathoki

Why this case study?
Cold Storage

e 2ND Largest Frozen Meat Producer in Nepal
e It has designated spaces as required in slaughter.
e [t is modern Chicken Slaughterhouse and Meat Processing Facility.
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Space Zoning

The boundary area is located in residential zone. It
has different blocks but has a single entry within
the site. On the entry, there is Administration on
the left where there are meeting rooms,
administration, staff rooms, account sections and
director’s room. Adjacent to this block another
block is present where there is dispatch and storage
section. Not only it processes the pig meat and buff
meat into different products, it also has an area for
Ice-Cream production. On the Southern most part,
there is the main Block where Slaughter and meat
processing of Chickens into different products takes
place. In this very block there is a management
section, lab and meat management director’s office
as noted by the green which keeps tracks of meat
produced in a day.

The slaughter block is 4 story building with a single
entry to the block where birds are brought and kept
into lairages and taken to various zones as per the
slaughter facilities as shown in the figures below.
The ground is the space where killing of birds and
conversion of them into vacuum packaging is done

ENTRY

ADMINISTRATION

FROZEN
MEAT &
OTHER FOOD
ITEMS

MANAGEMENT
BLOCK

SLAUGHTER
& MEAT
PROCESSING
BLOCK

and the first floor is the area where meat is stored Figure 82: Masterplan of Budhathoki Storage
into blast chillers and storage. And on second floor meat processing is done. The
transport of meat and meat products is done through the lift. On the third floor
there is continuation of management block and its facilities.

Space Flow and Planning

On Slaughter block, the birds enter through the entry and kept into lairages. They
they are taken to hanging section, stunned, halaled by professional halals, scalded,
deskinned/defeathered, eviscerated, leg cut and washed. Then they are chilled and
taken to blast chilling and cold storage. Finally, they are packaged into vacuum

packaging and sent to upper floors

Architectural Features

* As shown the blocks are made up of concrete construction which gives large

inside span but covered with cement plaster.
* The roof is R.C.C flat roof.

* The inside flooring is made up of white tiles making it easier for cleaning.
* Both insides and outside is colored in plain white with purple tint as an

accent coloring.

* The whole area is covered with concrete blocks with no greeneries.
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g S Tt

Figure 83: Meat Processing and Dispatch Block

Analysis

e There are no separate entries for services and other functions.

e There is presence of all the slaughtering facilities.

e The building wasn'’t first made as slaughterhouse facility and later converted
into it. So, the inside flow of the process interrupts at different functions
which doesn’t make the function linearly arranged.

e The blocks aren’t separated as per the function as same block has
management office, slaughterhouse and director’s office.

e Except for Chiller Vans there is no desired parking space inside the area.

e There is no space for waste management.

e The inside spaces weren’t quite spacious.

L A

sz -

Lairage Space Hanging Section

65 | Page



A HEALTHY MEAT PARK IN THE CITY
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Leg Cutting Section Screw Chiller
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Vacuum Packaging | Chiller Room

Lift Cold Storage
Figure 84: Slaughtering Process Flow inside Budhathoki Cold Store
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General Information:

Information on Slaughter:

A HEALTHY MEAT PARK IN THE CITY

11.1.3 Valley Slaughterhouse

Location: Balaju Industrial State,
Kathamandu

Meat animal: Chicken

Buff, Pig meat, Sea Food also
processed

Area: Approx.20 Ropanies

7000 daily slaughters b
Birds brought from Dhading, Figure 86: Aerial View of Va
Kathmandu and Kavre

Slaughtering Method: Electrical stunning

Slaughtering as per the designated process

Bones send for Dog Food, Offal and blood sent to pig food
Electricity from NEA and water by deep boring

Why this case study?

Largest Slaughterhouse in Nepal
It has designated spaces as required in slaughter.
It is modern Chicken Slaughterhouse and Meat Processing Facility.
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e Fully Designed as Slaughterhouse to draw inferences from.

Space Zoning

The boundary area is located in industrial zone. It has different blocks and have
double entry within the site i.e. one for slaughter process and another for staffs. On
the main entry, there is Administration Block on the right where there is
administration, staff rooms and managers room. Adjacent to this block another
block is present where there is laboratory and quality checking labs. On the entry
gate there is Guard House and adjacent to it there is Electrical Block with all heavy
transformers. The back entry leads to 2 different blocks on the right side where
there is Checking & Reviewing Counter and Staff Canteen. The back entry leads to
service parking and import area where birds are landed. The main slaughter block
is at the middle of the site where on the ground floor slaughter takes place while
meat processing, labs and cold storage is on the upper floor. They are connected
from 2 staircases and loading lift.

CHECKIN T SLA
Gs | — UG
REVIEWNG / — HTER BLogy —
Coun TER / T
MEAT
/ CANTER), DisPaTcy

/ BLock

LAB g

ADMiN
QUALITY  BLO
CHECk CK

Figure 87: Masterplan of Valley Slaughterhouse

Architectural Features

* As shown the blocks are made up of steel construction which gives large
inside span but covered with cement plaster.

* The sloped roof is Corrugated Blue sheets. While the main slaughter block
has flat roof with Water Tanks and other facilities on the roof.

* The inside flooring is made up of white tiles making it easier for cleaning.

* Both insides and outside is colored in plain white.

+ The area has pockets of green spaces which not only does the landscaping
but also divides slaughter space from administrative section.
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Entry
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Figure 90: Hanging Section

-

Figure 92: Chillers Figure 93: Ice Room
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Figure 95: Meat Dispatch Section

Figure 96: Pockets Green Space o Figure 97: By-products Supply (Waste
Management)

Space Flow & Planning

Birds are brought from service entrance and checked in review counter and then
sent to lairage and hanged. Then it is Electrical stunned and halal takes place.
Now, Scalding and defeathering is done, then Head removal and evisceration
takes place. The leg is cut and sent to chillers and washed and sent to either
fresh meat for packaging or upstairs on load lift as per demand. Then it is taken
to Deboning section and send to blast room and cold room for chilling. Lab
checking takes place between the processes. And on meat processing section
upstrairs it is further processed into momo, sausages, peperoni, salami, chicken
fingers, chicken nuggets and sent to cold room for storage. Then it is dispatched
in chiller vans for market.

Analysis

e There are separate entries for services and main entry.

e There is presence of all the slaughtering facilities and various blocks like
Slaughterhouse, Administration, Electrical Block, Review Counter, Canteen,
Staff Block and Service import and export block.

e The functions are linearly arranged as per the flow and are quite spacious.
The blocks are separated by green pocket spaces.

e There are spaces for waste management and by-products processing.
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11.1.4 Valley Cold Store
,wwfi. TN ’l‘ l |

Figure 98: Valley Cold Store

General Information:
e Location: Balaju, Kathamandu
e Meat animal: Chicken, Fish for fresh meat
e Buff, Pig meat, Sea Food also processed

Why this case study? =t
e Modern Meat Mart in Nepal '
e It has designated spaces as required in Meat
Park.
e Consumers can choose either Frozen meat,
fresh meat or eat inside the fast food restaurant
as per the liking.

Space Zoning
This meat market is located just outside the ringroad |
and consists of mainly 3 major components i.e.
Restaurant Block, Meat Sales Area  and
Administration. Ground Floor has supermarket area
for various frozen meat products on the front side
while fresh meat section is at the rear side of the block.
The exterior stairs lead to administrative section on
the upper floor where there are Rec.eption,'meeting Figure 99: Floor Plan of Valley Cold Store
room, HR room, Manager’s room working cubicles and

marketing section.
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Space Planning
* 3 major spaces
* One: Valley Express
» Fast food restaurant for different meat fast food products
* Two: Valley Mart at the main entrance
» Super market consisting of various packaged meat products, frozen
and processed meats
* Third: Fresh meat Cold store at rear side
» For selling of freshly cut meat of chicken and fish as per customers
demand
* Ample parking space for users
* Upper 2 floors for marketing and administration offices.
* Courtyard Space which is utilized by both bank and valley store users.

K

Figure 100: Supermarket Area igure 101: Fresh Meat Section Figure 102: Parking 'Space and
Courtyard Space

Architectural Features

* As shown the blocks are made up of R.C.C. construction which gives large
inside span but covered with cement plaster.

+ The area has no pockets of green spaces and there are no areas defined in
the courtyard which make the big space not so much mobile in activities and
social interaction.

* The spatial flow can be directed in a proper way as at present it is too random.

11.2 International Case Studies

11.2.1 Sheung Shui Slaughterhouse

General Information:
e Location: Sheung Shui, Hong Kong
e Area: 5.8 hectares
e Cost: HK$ 1.858 billion in 1999
e Architect: Architectural Services
Department Hong Kong
Information on Slaughter:
e The facility can slaughter up to 5000 pigs, 400 cows and 300 lambs per
day.
e The slaughterhouse can accommodate 12,000 pigs and 2200 cows.

Figure 103: Exterior View
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Why this case study?
e Biggest Meat plant in Asia.
e Has wide use of architectural features in the design.
¢ Best waste management techniques have been applied in this project.

Space Zoning

Abattoir's & quarantine facilities consisting the following elements:
e Lairage block 38,000 m2 with 3 no. storeys

Slaughter block 11,800 m?2 with 3 no. storeys

Meat despatch block 2,200 m? with single storey

Administration block 2,950 m? with 4 storeys

Platform and railway siding area 2,520 m? with single storey

Wastewater Treatment Plant (underground) 9,500 m? x approximate 12 m
high

e =
e

FRRERERRRN

11101

Figure 104: Masterplan showing different Blocks
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Figure 105: Floor Plan

Design Considerations
A. Hygiene

e Physical separation between "dirty" and

"clean" operations.

The homogeneous clean area consisting of &

slaughter hall and meat dispatch area,
including delivery vans, are fully air-
conditioned to avoid contamination from
outside.

Floor and wall finishes in slaughter hall is

seamless construction to avoid the accumuls

Figure 106: Slaughter Hall

adsorptive and can be easily cleaned by using water jet.

Height of conveying belt is design at 2.40m high to meet the EC standard, so
that the carcass will not be contaminated by splashing water.

Equipment and knife sterilizers and wash hand basins are strategically and
conveniently located along the slaughter line to ensure proper cleaning after

slaughtering process of each pig/cattle.

Chemical treatment is provided for the chilled water system and cooling

tower.

Hot water cleansing is provided for washing down the slaughter hall after

slaughtering.

B. Safety
Protection covers and facilities are installed to all equipment and plants.
Warning signs and signals are displayed at appropriate locations. Adequate
rails and barriers are provided to protect the workers.

C. Efficiency
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Automatic machine for almost all the slaughter process which reduces
manpower and increases efficiency.

Energy efficient and environmental friendly building services design is
adopted. In particular, hot water is one of the main consumable resource in
the slaughter operation, estimated at 630 m3 per day year round (equivalent
to 8,000 households), solar hot water system is provided comprising 450
solar panels.

Heat pump system is installed which allows the provision of cooled air to the
Slaughter Hall and Meat Dispatch Area on one hand while the rejected heat
is used to heat up the water for the hot water system making it an energy
efficient design.

Auto-occupancy sensors and temperature controllers are provided for air-
conditioning control in non-operation areas.

Effluent water from Shek Wu Hui Sewage Treatment Plant is used for cooling
the condenser of the air-conditioning plant.

Energy efficient discharge lighting and fluorescent fittings with electronic low
loss ballast are provided. Building management system is used to provide
time scheduled lighting control to save electricity consumption.

Variable speed motors and fans are provided to meet with different operating
conditions in various areas to save energy.

Emergency generator power supply is provided to maintain two pig lines and
one cattle line in operation during power interruption from Supply Company.

Figure 107: Solar Panels on the roof
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D. Waste Water Treatment

The slaughter house operations will normally create 5,000 m3 of waste water
of which the concentration is approximate 10 times higher than the domestic
wastewater levels. The new facilities operation efficiency will minimize the use
of water by 20% whilst maintain a higher hygiene standard.

The 5,000 m3 waste water generated daily from the slaughtering operation,
lairage and unloading yards is pre-treated by an underground waste water
treatment plant to achieve the Domestic Effluent Standards before passing
to the Shek Wu Hui Sewage Treatment Plant for further treatment.

An effective and extensive waste water collection system is provided with
separate drainage for storm water. The dirty water generated from washing
of unloading yards is directed into the waste water treatment plant while
heavy rain water overflows into the storm water drain to prevent overloading
of the waste water treatment plant.

An on-line monitoring and logging system is provided to monitor the
discharge continuously to ensure its compliance with the Standards.

E. Indoor Air Quality

F. Odor Control and Gas Emission

High efficiency particulate filters are provided for the fresh air supply to clean
areas of the slaughter hall.

Ultraviolet light air sterilization system is provided for the clean area of
slaughter hall and meat dispatch area.

Positive pressure is maintained by air-conditioning system in meat dispatch
area to avoid ingress of outside air during loadlng of carcasses to the vehicles.

Odour sensitive receivers were
identified and odour emission
computer modelling was carried out to
ensure that the odour level at the
sensitive receivers complies with the
environmental guidelines.

Odour removal systems are provided
to reduce the odour below nuisance
level at the sensitive receivers. These
include the provision of chemical
scrubbers, the largest in Hong Kong,
and the use of odour neutralising agent system.

Gas emission from chimney provided for emergency generator and boiler
exhaust is designed to comply with the air control standard.

Water hose points are provided for floor cleansing of the lairages and external
unloading and holding areas to reduce odour.

Lorry washing bay is provided for washing the lorries before transporting the
livestock to Tsuen Wan Slaughter House.

Collection skips and containers for transporting coagulated blood,
condemned carcasses and sludge are of enclosed design to minimize odour
emission.

Figure 108: Water scrubber to reduce odours
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Chutes are provided for direct dumping of manure into the collection skips
to reduce odour.

Noise control measures
are adopted to meet with
statutory requirement for
night time in the rural
areas at the sensitive
receivers. These include
acoustic louvres for
lairages, acoustic
enclosures and silencers
for plant, acoustic linings
for plant rooms, and
enclosed building fabric
design with double glazed

glass panels for slaughter ] :
hall. Figure 109: Acoustic louvres for noise mitigation

eS——

Perimeter noise barrier walls of 2 to 4m high are erected to reduce noise
impact due to train unloading and lorry loading.

Offsite noise barrier walls of 3m high are erected at Po Wan Road to reduce
road traffic noise impact to the Sheung Shui Village as close as 50 meters.

H. Solid Waste Disposal

11.2.2

General Information:

Why this case study?

Vehicles with close containers will be provided for the disposal of various
solid waste up to 14 tons.

Sludge and coagulated blood are de-watered to meet with 30% solid content
requirements before being disposed to designated landfill site.

Condemned carcasses and meat are stored in chilled room and put in plastic
bags before being disposed to designated landfill site.

(Hui, 2003)

Modern Slaughterhouse Gazipur

Location: Gazipur, New Delhi,
India
Area: 36167.4 m?

Ground Coverage: 43%

Regional Slaughterhouse.
Two different slaughter method
with convenient flow inside a single building.

igure 110: Gazur Slahterhouse
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Administration

Design and Planning

This abattoir consists of five main V»:/'
functioning blocks: The rendering fif—Boyer Plant
plant, Lairage wunit, Slaughtering 5% Nl opoert
plant, Power plant and . | 5 mmmmn =
X X R oy N i Liarage
Administration Blocks. = e

The complex has 2 gates i.e. one for stems
administration block while other for

S]aughter p]ant_ Rendering plant
Figure 111: Various Blocks inside Meat Plant

The administration block consists of MD room, CEO room, Manager’s room,
Marketing section, accounts and administration. It is located near the first entrance
as it controls the plant. Along with it there is a power plant which contains Boiler
plant, Electrical room, Pressure plant, Generator Room, etc.

It is followed by the main slaughtering plant which is further divided into
Slaughtering Clean Area, Slaughtering Unclean Area and Storage. It is followed by
lairage unit where animals have 24 hour fasting period before slaughter and
rendering plant where meat is processed into various meat products.

Planning of Important Blocks
A. Slaughtering Plant

It has 3 slaughtering lines 2 for goats and one for buffalo. The 2 goat’s lines
are due to religious differences i.e. Jhatka method used for Hindu Customers
and Halal method used for Muslim Customers. The animals are first brought
into lairage and 24 hours of fasting and ante mortem inspection is done and
sent to slaughter runway. The runway is 700 mm width for buffalo with 1400
mm high side wall. It leads to unclean, clean and cooling are. The activity up
to removal of skin takes place in unclean area while other activities before
storage takes place in clean area.

a) Slaughtering Unclean area- It contains Stunning unit, Blood Removal
unit, Space for limbs removal, Pre de-hiding space and Final de-hiding
Space.

b) Clean area- It contains Washing Space, Carcass Open space, Offal
Removal area, Carcass Inspection, Trimming, Weighing Classification,
Storage.
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Figure 113: Ground Floor Plan of Slaughter Hall
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B. Utility Block
This slaughterhouse has capacity of 500 buffalo, 1500 goat Jhatka and 3000
goat Halal slaughter per day working 8 hrs. The power demand is 800 KVA.
So, there is presence of Utility block where there are Boiler room for hot water,
Electrical room, Generator room for backup, Computer Control room for
automated machines, Maintenance room and Store room.

Architectural Features

e [tis in fringe of city of Delhi away from Residential areas.

e It has a bold rectangular shape having size 88 m X 44m.

e Slaughter hall is huge span structure with span 10m x6 m. It is held by heavy
R.C.C. columns of 730 mm x 480 mm. The clear height for buff space is 7.5
m while goat area has 6.5 m

e The floor is finished with grey colored Marble.

e Walls id cladded with White colored square glazed tiles.

e The natural light comes from non-opening windows and ventilation through
central air conditioning system.

e Cooling room uses perforated puff materials for insulation.
Ceiling uses thermcol board for False ceiling.

e The roof is flat R.C.C roof. The overall building is coated in plain white while
the upper administration section is painted in Yellow.

™

11.2.3 T-HAM PABP Factory

General Information:
Location: Pingtung, Taiwan

e Area: 24000 m?2
e Year: 2019
e Architects: WZEX Architecture Group
-, — } N ASge b
Information on Slaughter: I; igure 114: Location Plan Showing T-HAM Factory

e The facility can produce F

1200 tons of processed
meat of hams, sausages
and bacon.

Why this case study:

e This facility is one of the
very best in meat
processing.

e [tis designed in such a way
that it incorporates much : e
dayhght and views of the Figure 115: T-HAM PABP Factory
outside to improve users’ experience as “happy employees make better
products” and also connect with the outside people.

e [t provides quality products with sustainable development and environmental
friendliness as one of their main principles.
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Figure 116: Site Plan of T-Ham Factory

The pink space shows the cooked zone and the blue space shows the main zone

inside the building.

| ; =
R
| s M T - Cl
i e .'_|1] T S IR j

Figure 117: Floor Plans Showing Interior Planning
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Concept:

The design concept of introducing good views and daylight into the workers’ office
and social areas has made the factory workers’ daily experience much more
pleasant. This has been translated into better motivation and improved product
quality.

Architectural Features & Planning:

The factory had to be strictly separated between the production areas of raw meat
and cooked meat. The separation of circulation starts at the factory entrance. Staff
working in the raw and cooked meat sections enters from different entrances.

Front Part

The factory’s various so called ancillary
functions were identified and organized
to the “front” of the building behind a
curtain wall facade in order to provide
plenty natural light and views for these
human activities. The glazed front |
facade also gave the factory a more open
identity, offering visitors and neighbors
visibility of the activities taking place
inside.

. . . . Fiqure 118: Front Facade .
Ancillary functions include offices for admin, R&D, quality control, a seasoning

laboratory, as well as staff canteens, changing rooms and toilets. Office staff and
more importantly factory workers receive plenty of sunlight and views of
surrounding plains when they use the canteens on their breaks and during their
visits to the lavatories by passing the light filled corridors.

Rear Part

Storage and production functions were organized to the “rear” of the factory, with
highly insulated walls to help maintain internal temperatures. Most production
zones are refrigerated spaces with temperatures ranging from -20 to 13 degrees.

1
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Materials, its use & design Inferences:

The outer skin of the factory was clad in rough textured clay tiles, a typical
Taiwanese cladding material, which was chosen to effectively protect the building
from the region’s harsh southern sun and torrential rains in the rainy season.

The dark purplish-brown tiles have rough textures which mimic the fertile
agricultural lands of this southern county. A touch of finesse and detail has been
introduced by patterning the textures to give the skin a woven quality much like
the premium hand-timed hams.

The walls on the south and north facade were slightly tilted in alternating angles
so that the shadows on the walls form delicate patterns that vary as the day
changes.

Within, circulation routes, changing rooms, and canteens have all been color coded
according to raw product and cooked product zones in order to prevent any cross
contamination.

Unique Architectural Features:

Circular skylights on the roof of
the entrance tunnel give the staff
glimpses of daylight as they enter
and exit the factory.

On the rooftop, seven elevator
shafts required for the production
rise prominently into the sky.
Their individual heights were dictated by their functions, but their forms were given
sculptural expression - referencing the rocky central mountain ranges of Taiwan
visible in the far distance. These rooftop forms give an abstract mountainous
landscape.

Figure 120: Circular Skylights in Main Entry

Carbon emission was minimized by using a
high proportion of locally made and recycled &
materials, such as the tiles, concrete and £,
glass, which reduced the carbon emission =
related to transportation.

Sustainability Features: .
Energy savings came from highly efficient
MEP and HVAC design which saved about
20% of electricity.

Figure 121: View Showing Uneven Heights of Lt

A rain water capture and reuse system was implemented to provide water for toilets,
irrigation and car washes. The planting of local species of vegetation have been done
around the area for landscape design.

(Shuangyu, 2019)
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11.3 Inferences from Case Studies

. Milijuli Badhsala

o Different Blocks given for different functions connected beautifully in a linear
flow.

e Use of Bone Boilers, Bio-gas plants, etc. to make the project sustainable.

. Budhathoki Cold Storage
e There should not be any crossovers to interrupt the slaughter process flow.
e Buildings should be used as it is designed for its original purpose.

. Valley Slaughterhouse

¢ How two separate entries can help in proper flow of the process.

e Pockets parks can be provided for separating different blocks which not only
used as a landscape but also as a separator.

e This project teaches about how industrial level production takes place in a
linear way.

. Valley Cold Store
e How space can be designed as per the customer’s choice providing spaces for
fresh meat, frozen meat mart and restaurants.

e The unused courtyard space can be brought to life by providing spaces for
human interaction or socializing space.

. Sheung Shui Slaughterhouse

e This project teaches how acoustic louvers, lining & enclosures can help for
noise mitigation and water scrubber can be used for maintaining odor.

e [t teaches about energy saving through Solar Panels and having a huge water
treatment plant before releasing off the water.

. Modern Slaughterhouse Gazipur
e This project teaches about how the interior flow can be maintained for
different kinds of slaughter inside a same building which a perfect work flow.

. T-HAM PABP Factory

e Use of local materials like Taiwanese cladding tiles, use of uneven elevation
to reflect the Taiwanese Mountain landscapes. Walls slightly tilted to form
shadow patterns and excellent use of skylights on the entry.

e Use of curtain wall on the front side to increase the interaction with people
outside. And interior space uses various color themes to separate the spaces.
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11.4 Comparison of Case Studies

CASE STUDIES

MILIJULI
BADHSALA

BUDHAT-HOKI
COLD STORAGE

VALLEY
SLAUGHTER
HOUSE

PLANNING &
FUNCTION

Nine
rectangular
blocks are
arranged as
per the flow

and is
connected by
2.5 m
pathway.

Poor planning
as same
block carries
Slaughtering
as well as
offices.

Birds enter
from service
entry, then to
slaughter
house and
meat is
processed
from Main
entry to the
market.

CIRCULATIO
N

Single entry
which makes
all the
functioning
difficult but
blocks are
linearly

arranged.

Cross over in
flow as it is
not in a linear
way and
small
congested
spaces in
interior.

Different
entry spaces
for slaughter
and
administratio
n makes the
functioning
effective.

MATERIALS

Exterior
plastered ,
blue colored
with
corrugated
sheet roof &
cement floor

RCC
building
with plaster

white paint
and white
tiles on
inside.

Steel
construction
with
plastered
walls and
corrugated
roof. White
tiles on
inside.

INFERENC
E

Different
blocks for
different
function,
proper
waste
manageme
nt

No Cross
over in flow
should
occur

How 2
separate
entries
help in
flow, how
landscape
used as
separator

86 | Page



VALLEY COLD
STORE

SHEUNG SHUI
SLAUGHTERHOU
SE

MODERN
SLAUGHTERHOU
SE DELHI

T-HAM PABP
FACTORY

Mart, Fresh
meat,
Restaurant is
arranged
along a
courtyard.
Five  blocks
are connected
as per the
slaughter
flow as a
single
complex

building unit.

Administratio
n, leads to
Utility,
Slaughterhall
, Lairage and
rendering
unit
respectively.

Single
building but
arranged in
different flow
as per
uncooked
meat and
cooked meat
section.

A HEALTHY MEAT PARK IN THE CITY

Common

space used
by both
Valley  and

bank so it is
non effective.

Pig, Goat and
Cattle
slaughter
spaces  are
arranged so
that it has a
proper flow
till Dispatch
unit.

Service and
main entries
make

circulation
proper as
slaughterhou
se and
rendering
unit are side
by side.

Front part
has ancillary
spaces, rear
part has
processing
unit. Two
separate
entry for
cooked and
uncooked
section.

RCC
building
with marble
finish inside
the super
mart.

RCC
building
with
seamless

floors on the

inside,
acoustic
louvers,
double
glazed glass,
RCC with
big columns
for big

spans, White
exterior in
Slaughterha
lIs & yellow
for office

Taiwanese
Tiles for
cladding,
curtain walls
and color
coding as
per interior
spaces.

Space
designed

as per
customers’
choice

Use of
acoustic
louvers,
water
scrubber
for odor,
Energy
saving PV
cells

Interior
flow
different
types of
slaughter
in same
building

for

Use of local
materials,
architectur
al
characters
like color,
height,
atrium can
be played
with
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12. Site Analysis

Site is the place where any
building lies or is going to be
constructed in. The architecture
of any building should respond to
the characteristics of the site,
otherwise the design will fail. For
this reason, proper site selection
and site analysis is required
before designing and building in
any site.

Till now, there are no such meat
parks in Nepal from which we
could study the about Iit.
Understanding the purpose of the
project, site selection is done. The
main aim of this project is to
provide a space with most
modern abattoir and meat mart
and also to educate the people
about the type of meat we are
having. Basically, the aim of this
project is to provide the facility for
Slaughterhouse, @ Meat Mart,
Restaurants and Quality check
and Research center for better
meat products.

A HEALTHY MEAT PARK IN THE CITY
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Fi igur 122: Site Location of proposed site

The intended site is Karya Binayak, Kathmandu which is far away from residential
chaos and is a free site which can be developed as a “Healthy Meat Park” in the

urban fabric of Kathmandu.

12.1 Site description

Location: Karyabinayak, Kathmandu
(near Chobar)

Area: 24578.3 sq m (48.31 ropanies)
Unused Barren land

Flat Land with some Hillocks

Site surrounded by road on 3 sides
Ownership: Under Army  but
neglected

Characteristics of Site:
* Main road facing West
* 115 m away from the river

v
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Figure 123: Map showing Major and Minor Roads of the
site
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* Flat land with small hillocks present
* Roads on 3 sides

12.2Access and Approach

* Accessible through 2 roads one from
Jalbinayak Bridge from Chobar and
another through Baisepati road

* The site is around 4.5-5 km form
Balkhu, Ringroad

+ Site is 2.5 km from main city
of Kirtipur and 1.5 km from
Baisepati

+ Site is accessible by transport and is covered by roads on its 3 sides.

Figure 125: Site View from Dakshinkali Road

12.3 Current Use

The sit at present neglected and sometimes used as a grazing field for cows and
buffaloes by the farmers around. It is mostly flat in nature with some uneven
hillocks.

Site Surroundings:

West: Main Road to the site and Bagmati River
East: A small hill is present on top of which there are the Army Offices.
North: Side entry road with Green House for vegetable farming

South: Side entry road with unused barren land

Figure 126: Site showing small hillocks Figure 127: Site distance from the River

12.4 Why this Site?

* Free from core residential areas

+ Flat land as per slaughter requirements

¢ Optimum area for Meat Park

+ Site surrounded by roads on all 3 sides which helps in separate service and
main entry
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+ Can be developed as a place for meat tourism attracting Chobar tourists

* Near to main markets like Kalanki, Balkhu, Bhaisepati & Kirtipur

* Neglected site can be developed into an inter-active Meat Park fulfilling all
the users demands.

12.5 Physical Features

Graph: Min. Avg, Max Elevation: 4146, 4149, 4154 ft
Range Totals: Distance. 695 ft Elev Gain/Loss: 0.191t, -8.43

FigureQS: Site ection

* Topography
The site has almost flat terrain with gentle slope towards the south. The
average elevation difference is just 8 Ft. at maximum length as per the
Google Earth.

*+ Vegetation
Entire site is covered with grasslands with no trees.

12.6 Climatic Analysis

The "mean daily maximum" (solid red line) shows the maximum temperature of an
average day for every month for Karyabinayak. Likewise, "mean daily minimum"
(solid blue line) shows the average minimum temperature. Hot days and cold nights
(dashed red and blue lines) show the average of the hottest day and coldest night
of each month of the last 30 years.

40 °C 800 mm

N
Nnw NNE
o 3000 -
27°C 27°C
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/ 21°C o
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Precipitation = Mean daily maximum Hot days
— Mean daily minimum Cold nights
. . . . . o >1 >5 >12 ®>19
Figure 129: Average Climate and Precipitation Data LR >3 >50 >51 km/h

Figure 130: Wind Rose Data

The wind rose for Karyabinayak shows how many hours per year the wind blows
from the indicated direction. Example SW: Wind is blowing from South-West (SW)
to North-East (NE).
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» »

Figure 131: Sun Path in Summer Solstice Figure 132: Sun Path in Winter Solstice

12.7 Socio Cultural Analysis

The site is located near Kirtipur and Bungmati two of the ancient settlements of
Kathmandu Valley. Enrich in Newari culture Kathmandu Valley holds rich meat
culture. Previously only Newas used to eat buff while it was looked down by higher
caste people. While Brahmins only used to consume goat meat and disregard
chicken. Now almost all people consume Chicken which is the largest meat demand
in country as per the statistical data. (Khanal, 2020)

In Kirtipur two of the most famous Restaurants namely Sa:Sa and Lahana have
made their name in providing people with various meat products. In same way this
site can be turned into an urban Meat Park for people to either come and enjoy
their meat choices, choose frozen meat products as their liking or even the site’s
meat plan can cater to some meat demands in the valley.

12.8 SWOT Analysis

Strength:

+ Easily accessible from Ring Road and very close to towns of Kirtipur and
Bhaisepati. The site is also accessible from two different roads i.e., one from
Chobar and another from Bhaisepati

+ The site is oriented towards West direction with uninterrupted green
landscapes around.

* Chobar is a popular tourist destination which is 500m from the site

+ The site lies free from residential areas and has flat terrain as per the
requirements.

Weakness:
* Presence of Graveled Road.
* The presence river 115m West of the site so it must be taken care of without
polluting it.
* No presence of any building around the site.
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Opportunity:

* The site is almost flat with gradual slope which will result in easy and effective
design

* The site has multiple access

+ Institutional zone will support the academic function of the center

* View of the Chobar hills, Green Spaces around and Kirtipur city from the site

* Opportunities to develop it as a vibrant Meat Park and Meat Plant and create
employments.

Threat
+ Can pollute the river and its eco-system if waste not treated properly.
* Smell from the Plant can affect the people in the Meat Park do it must be
treated effectively.

Figure 133: Site Analysis Diagram
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12.9 Bye-Laws
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From The Bye-Laws:

» Zone: Non-Residential zone

* Max. Ground Coverage: 50%

* Minimum Parking space: 25%

* FAR: 2.5

* Set back: 5.5 m from the main road for road side land
* Total permissible Built-up Area: Site area x FAR

13. Program Formulation

The Meat Park will accommodate FOI:{T,,)S&%N

an area which many facilities ~

inside. It will include '

Administration to regulate the ' ' '
activities, Pre-slaughter space to PUBLIC SEMLPUBLIC PRIVATE
bring the Chickens, check and

hold them and send to B B
Slaughtering space. Then, it is o [ S
taken to Meat processing unit ' services ' |
and from there it will be taken to Restaurants Workers Sl S
meat supermarkets and Meat Housing Slaughter Space
restaurants for people to enjoy it. Supermarkets Pre-Slaughter Meat i’r‘;‘;essi"g
This space will be away from . Space

Urban Chaos and be an urban

park for social activities for the Figure 134: Program Division

customers’ coming in.
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S.NO. COMPONENTS

1

PARKING AREA
Bikes

Cars

Trucks
Sub-Total

Circulation

MEAT SUPERMARKET
MART

Supermarket Area
Counter

Cold Room

Cold Storage

W/C

OFFICES

Private Offices
Open Offices
Meeting Rooms
Reception & waiting
Pantry

Conference
RESTAURANT

Dining

Kitchen

Store

UTILITY & STORES

SLAUGHTERHOUSE
Changing Rooms
Lairage
Slaughtering Area
SLAUGHTERHALL
Bleeding Section
Scalding Section
Evisceration Section
Reinspection
Cleaning Section
Packaging Section
W/C

Cold Storages

SPACE REQD.

2.5 sgm/bike
12.5 sgm/car
48 sgm/bus

20%
30%

10 sgm/p
6 sam/p
2.5 sgm/p
25 sgm
10 sgm
1.5 sgm/p

2.5 sgm/p
40% of dining

40

3 sgm/p
0.5 sgm/bird
0.5 sgm/bird

30%

A HEALTHY MEAT PARK IN THE CITY

MIN NO. OF USERS

Total

60
40

200

100

Total

40

NOS.

131
101
4

— NN NN = o~N NN

AN — —

500

WA = = m a o

AREA (SQM)

327.5
1262.5
192
1782

712.8
2500

1000
60
160
240
210

160
360
100
50
20
300

250
100
40
160
3210

120
250
60

150
150
150
150
150
50

150
240
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Private Offices
Open Offices
Training Room
Waste Collection

Meat Processing Area

Staff Rooms

RESIDENCE

ADMINISTRATION
Private Offices
Open Offices
Meeting Rooms

Reception & waiting

Pantry

W/C

Store

Pre-Event Space
Training Room

R&D SECTION
Labs

Changing Rooms
Private Offices
Open Offices
Pantry

W/C
Conference
Meeting Rooms
W/C

Training Room
Observation Room
Library

UTILITY & STORES

CANTEEN
Dining
Kitchen
Store

10 sgm/p
6 sam/p
2.5 sgm/p
25 sgm
180 sgm
2.5 sgm/p

30 sam/p
6 sam/p
2.5 sgm/p
25 sgm
10 sgm

2.5 sgm/p

6 sam/p
3 sgm/p
10 sgm/p
6 sam/p
10 sgm

1.5sam/p
2.5 sgm/p

2.5 sgm/p

40

2.5 sgm/p
40% of dining

48

16

Total

48

50
80

20
Total

10

26

100
30

28

Total

100

Total
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80
40
120
100
720
40
2720

768

480
300
200
125
40
140
80
350
50
1765

240
80
10
24
10
10
150
75
35
70
70
70
80
924

250
60
30
340
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8 HEALTH CENTER
Waiting 15 sgm 2 30
Emergency ] 25
Pre-OP 1 25
Operation Theatre 1 25
Post OP ] 25
Changing Rooms 3 sgm/p 8 4 24
Doctor's Lounge 2 40
Nurse Room 1 20
W/C 2 40
General Checkup 2 20
Total 274
9 POULTRY FARM 0.45 sgm/bird 400 1 170

e Built-up Area = 12671 sqm

e Percentage added for Circulation and Structure = 30%
e Total Built-up Area = 3801 sqm

e Adding Circulation and Structure:

e Total Built Up Area= 16472 sqm

» Total Site Area = 31446 sqm

» Permissible Ground Coverage = 50% (15723 sqm)
» FAR=2.5

» Permissible Built-up Area = 39307 sqm

AREA CALCULATION
Total Built-up Area 16472
Total Ground Area 7696
Total site Area (sgm) 31446
Ground Coverage 24%
FAR 0.42

14. Concept and Design Development

14.1 Concept

The concept of this design is to revise all the problem statements and to create
spaces catering to solve those problems. The main objective is to create a vibrant
meat park providing spaces for modern meat production industry with commercial
marts where people can buy meat products or even enjoy the products within urban
landscape improving public interaction. The design approach of this meat park is
to provide spaces where the functions are arranged along with creating pockets of
spaces for customers and the workers.
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Figure 135: Functions in Meat Park

14.2 Ideology

14.2.1 Conglomeration
Conglomeration in simple words is a number of

different things, parts or items that

are grouped together i.e., a collection. And in architecture it simply means to
present the buildings that have a complex or diverse range of functions as opposed
to those that are designed to serve a single purpose. In this project this idea is taken

to combine different functions together
under a single complex. Similarly, there
is also conglomeration of materials in
this project by the incorporation of
brick, glass, stone and metal to create
visually interesting structures.

14.2.2 Place Making

i (5] <] M t
++-

Figure 136: Conglomeration of Functions

“A multi-faceted approach of design and management of public spaces.”

Place making is a popular architectural
concept. As per the idea of Fred Kent a place
should be so designed in a way that it must
have some sort of uses and activities going on
it giving the users a sense of comfort and eye-
pleasing aesthetics and that very place should
be accessible to the users where the users can
come for social interaction.

This project also uses this idea to create urban
vitality attracting the heterogeneous people
using different activities improving the
interactions making it an urban marketspace.
Similarly, other spaces have been created

-Fred Kent

Figure 137: Place making Concept
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inside the complex where staffs and workers can have a breakout to freshen up
from their hectic work schedules.

14.3 Design Development

Commercial Meat Mart, Industrial Slaughterhouse and Research & Development
Centre are the three main functions of this meat park. These functions are placed
in the site considering various factors.

Since the major wind flow on the site is from North East to South West so the
slaughterhouse is kept on the south west part of the site to restrict the smell
coming from the slaughterhouse to the major public zone.

Admin & R&D
»~ Cluster

Service

Service
Entry

) Commercial

Cluster Cluster T—)
1. DEFINING FLOWS 2. GIVING CLUSTERS AS PER 3. GIVING SHAPES TO THE CLUSTERS
CONGLOMERATION
L
I
(— —
6. MORPHING SHAPES REALIZING THE 5. EXTRACTING SHAPES FROM 4. FUNCTIONS ASSIGNED ON THOSE
FLOW AND FUNCTIONAL LAYOUT CONGLOMERATED GROUPS CONGLOMERATED CLUSTERS

At first the site is taken and the major —-—z=
public and service flow is defined as per the
road alignment. Then the clusters or zones
are placed such that the front entry leads
to the Commercial zone and back road Main
leads to the service entry. While the ety
administration and Research center is in
between those two as it is linked with both
the major functions. Then the shapes are
given to the zones and functions are

. 7. INTRODUCING OPEN SPACES AS PLACEMAKING
accumulated as per the requlrements then APPROACH EOR VIBRANT SPACES
extracted and morphed COl’lSidCI‘il’lg the Figure 138: Form Development Process
flow and functional layout within the site.

- Service
Entry
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At last various pocket of spaces are
introduced between the buildings as per
the place making approach to create
vibrant spaces for interactions among
different people. The green urban

landscapes at the front will cater to .-

A HEALTHY MEAT PARK IN THE CITY

Pockets of Spaces

public and the commercial space as a

plaza while the pockets in between the
slaughterhouse and administration will
work as a breakout space for the staffs
and also as a barrier from the general
public to the industry. In the same way
two different quality spaces have been

given right next to administration Figure 139: Pocket of spaces as per Place making Idea
section and R&D section focusing on the staffs of those respective buildings to come
and spend some peaceful time amidst their hectic work schedule.

————
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14.4 Design Development

1. EXTRUDING BUILDING AREAS 2. COMMERCIAL, ADMIN, SLAUGHTERHOUSE
AS FORMED IN PLANS ACCOMODATION, HEALTH CENETR STACKED
UP AS PER PROGRAM

=

4. FINAL FORMS MADE USING OPEN SPACES 3. SLOPED ROOF FOR MEAT-RELATED PROCESS,

PLACEMAKING CONCEPT, AND CONGLOMERTAION FLAT ROOF FOR ANCILLARY SERVICES
OF MATERIALS TO UNIFY COMPLEX.

Figure 140: 3d development process

At first the plan as formed due to form development is extruded. Then, the extruded
buildings are given story as per the program formulation like a bigger commercial
building with marketspace and plaza, bigger slaughterhouse building,
administration and R&D building to accommodate the various functions. The entry
of commercial is aligned to welcome the public and connect it with open green space
in front. Next, the slaughterhouse roof is sloped to give its huge interior span and
other building roofs in the industrial zone is done the same. Commercial building
roof is also aligned to unify the activities of meat taking place in these building.
While the buildings not related to meat are given a flat roof in unison.

Finally, the buildings are enhanced trying to relate with pocket of open spaces as
per the place making concept. Similarly, the finalized form is designed by
conglomeration of materials like brick, glass, metal and stone to unify the building
complex as a whole.

15. Design Description

As per the zoning the form is developed as relating to the concept and ideology the
masterplan is formed.
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Figure 141: Aerial View of the complex

15.1 Individual Functions

s m'q-

15.1.1 Pubic Entry | "t:-"
Main public entry is located on the northern part of the site. The ,—'
reason is mainly due to the location of two main roads leading '

the site i.e., one from Chobar and another from Bhaisepati. The F H ——| :ﬂ,
entry leads to plaza in front of the Commercial Building where = - - g
there are landscape designs with seating spaces, green urban - - :
parks, food stalls. The activities seen from the entry magnets Figure 142: Key Plan with
people to the meat park and main entry leads to the commercial highlighted public entry
building in the front.

B ~r
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15.1.2 Service Entry

On the southern part of the site, the small road leads to the
service zone of the site. This zone consists of
Slaughterhouse and its functional spaces. The reason of
placement of service entry is to restrict the general public
sight to the most private zone of the site and to create an
individual zone where meat production and processing
takes place which has a separate entry and function.

SNUTRI =
: ﬁ‘l% i

-

| |

T

Figure 143: Key Plan with
highlighted service entry
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15.1.3 Parking Areas
On the North West side of the entry there is a surface parking N
space for the public. It has a capacity to hold 61 cars and s "1 ;'-'['HL‘_
138 bike at the same time. At the edge of the parking space = —w._-.—g"
Nl
R |

there a parking ticket counter and on top there is a massive

Hoarding board advertising the Meat Park.

While on the South West side there is a surface parking for I [
the staffs with the capacity of 40 cars targeting the staffs  “pp ' ! g
from Slaughterhouse, Health Centre, Administration and = = = .

R&D Centre. Not only that, the hard surface in front of the

Slaughterhouse can hold up to 8 Trucks. All these make Figure 144: Key Plan with
Service functioning easy without disturbing the commercial "ghlighted Parking Areas
activity.

15.1.4 Commercial Centre W 4 T ‘”ﬂ
The main entry leads to the plaza and the plaza leads :

to the Commercial Centre. The block is modified - ;ﬂ a1 :
giving welcoming entry to the customers. On the == = ny - o

ground floor it has mart spaces for sales of meat and = . - | |
meat products on the front part while on the rear part
there is a massive cold storage zone which is L‘Lrl

=)

connected to the slaughterhouse where products are

brought as per the sales demand. F;'_?’ —
_ . -

On the upper floor there is a restaurant catering to -
the public where public can enjoy the view of open Figure 145: Key Plan with highlighted
Commercial Center
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green spaces at the plaza. Restaurant is designed and placed in such a way that it
is isolated from the back so that the people don’t know about the slaughter taking
place. Similarly, the restaurant is only front facing towards the main plaza. It also
has office spaces for PR, Management, Data Collection, Board of Directors and also
a conference hall where activities relating to the sales can be performed.

.f
i

e
T

L}
-
MTUTUUTT LT L]

To give a commercial feel, its facades are designed with curtain wall and brick
facades have been used as a design element to bind into the design.
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15.1.5 Slaughterhouse Block

The position of slaughterhouse is fixed on the
site considering the wind flow as it flows from 5
north west to south east. This will help to - I e
mitigate the smell from Slaughterhouse to H] N F H] W - h jE B

the Commercial space. Service entry leads = — o
to the hardscapes and blocks are arranged Ejj

as per the slaughter process. " g
Right next to the entry there is a poultry . :

farm where birds are reared and also the
birds brought are held for few days before
the slaughter. Adjacent to it, there is a
Reviewing block where birds imported are
taken into data and also there is a

preliminary check of birds are done before
entering to the Slaughterhouse.

: b A
.. - . Figure 146: Key Plan with highlighted

On the ground floor of the Slaughterhouse, . . Slaughterhouse Block

the birds enter from the holding space onto

many different slaughter functions and meat production takes place. While on the
first floor, there are meat processing space and spaces for storage of processed
meat. The building is also connected to the cold storage of Commercial Building for
easy transport of meat products for sales.

106 | Page



A HEALTHY MEAT PARK IN THE CITY

This building is given typical industrial design with huge truss spans and ribbon
windows and also the windows level is a bit heighted to prevent people from viewing
inside the restricted spaces.
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15.1.6 Administration and R&D
Center

Administration position is located at the top of both
commercial and slaughterhouse. Metaphorically, it
is the head regulating the functions on this
complex. It consists of various functions like HR
department and Account sections on the ground
floor and Board of directors and meeting rooms on
the first floor.

Next to the Administration building there is a
Research & Development building. It consists of
functions like Research labs and Changing rooms
for the lab researchers on Ground floor while Flgure 147 Key Plan with hzghlzghted
Conference, Library and Meeting Rooms on the top. Admin and R&D Blocks

These buildings are designed giving them a proper office exterior design with the
use of typical brick facades and adequate windows in the design.
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15.1.7 Accommodation Block

This L shaped block is at the South East part of the | i S,
site. The placement is done is such a way that the HL< e I m i ‘[ E % _
workers get to enjoy ample amount of sun . — . [ -~ —- oA
throughout the day making them much more ﬂmﬁ %T Say
efficient in their works. This block has 4 units . Ll s
on each floor and one unit can reside 6 people at | - F ‘ !
once. B - -
This block is two storey. There is a communal ‘]i' I
space provided between each 2 units so that = L

there are some interactions among them. [ l - ‘E‘l
.‘ .‘. "7 __'

The building is designed using the brick facades ]

with windows and balcony spaces makingiteasy . .= = == = 11
for the users to enjoy the sunlight after their pg,.e 145 key Plan with hightighted
morning hectic work life. Accommodation Block
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15.1.8 Health Center

This block is right next to the accommodation block.
Since there are large number of workers on the
complex so the risks to the emergency accidents
should be considered.

The ground floor consists of Emergency treatment
area and an Operation Theatre along with post
recovery room while the upper floor has spaces for
General Checkup.

The design of the building is done with exterior view
looking like a general health center with blank brick
facades and long horizontal windows like in
hospitals.

‘ Figure 149: Key Plan with
highlighted Health Center
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15.1.9 Staff Canteen Block

The block is positioned right next to the service
parking site making it easier to load the goods to
the kitchen. Similarly, the block is right next to the
industrial and administration block making it easy
for the staffs.

It is a single storey block with kitchen and stores
right next to the parking and the dining space is
accessible from both front and back of the block
making it for an easier flow.

Thp design is done using glass curt.aln walls and Figure 150: Key Plan with highlighted
brick elements to make the place vibrant to the Staff Canteen Block
staffs during their off-work hours.

15.1.10 Entry Plaza : = WT . 4

The front entry commercial space on the front of the ‘\1.:"
building has a wide-open plaza space which is formed as :

per the place making idea creating a vibrant space which
is just at the entry making it easily accessible and can
magnets the people inside the complex. This space has
seating arrangements, water fountain on the entry leading
to the commercial center and food stalls where people can
enjoy their quality time on the open green spaces around.

Figure 151: Key plan with
highlighted Entry Plaza
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16. Services and Utilities

16.1 Water Supply

The sources of water for site are municipal water line and boring. Total volume of
water required is stored from source in raw water tank. Water obtained through
boring is aerated and sent to the raw water tank. The water to be used in the
building is then pumped to treatment plant and then into the treated water tank.
Water from treated water tank is pumped to an overhead water tank.
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Similarly, the water required for firefighting is pumped directly into firefighting
water store tank from raw water tank and rain water storage tanks.

S.NO. BLOCKS NO. OF USERS MIN. REQUIREMENT (Ipcd) TOTAL DEMAND
1. Commercial 400 45 21600
2. Administration 120 45 5400
3. Research & Dev. Center 60 45 2700
4, Slaughterhouse 130 45 5850
5 Health Center 20 340 6800
6. Accommodation 48 100 4800
7. Review Counter 20 45 900
8. Staff Canteen 90 50 4500
9. Other Amenities 10 15 150
Total 52700

Total water demand = 52.7 cu.m./day
Size of the water tank = 52.7*2 (2-day reservoir) = 105.4 cu.m
Fire Fighting Demand = 50 cu.m
Total Tank Size = 155.4 cu.m
Height of Tank = 3.5 m
Area = Volume/ height
=155.4/3.5
=444 sq.m = 6.66 m*6.66 m *3.5 m
Therefore, the size of Underground Water Tank = 6.7 m*6.7 m*3.5 m

As per the NBC 208:2003,

40% of 52700 = 21,080 liters’ overhead tank

Hence, 11 numbers of 2000 liters’ horizontal water tanks are placed at 8 different
places on roof without disturbing the building elevations.

16.2 Rain water harvesting

Rain water harvesting is a technique of collection and storage of rain water at
surface or in sub-surface before it is lost as surface run off. A system of harvesting
rain water from the roof has been proposed to meet the water demands even in dry
seasons, for firefighting cleaning and landscaping. The system includes
catchments, conveyance system and storage tanks.
The roofs of the bigger buildings can be used as catchment area for rainwater
harvesting
Total quantity of rain water (Q)= CIA
Where,
C= runoff coefficient= 0.81 (for flat cement roof)
[= intensity of rainfall= 1.63 (1663 mm average annual precipitation) (World
Weather & Climate Information, 2023)
A= catchment area

S.NO. | BLOCKS CATCHMENT AREA (sq.m.)

1. Commercial 2360
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2. Administration 1060
3. Research & Dev. Center 780
4, Slaughterhouse 2580
5 Health Center 325
6. Accommodation 470
7. Review Counter 260
8. Staff Canteen 300
9. Other Amenities 100
Total 8235

Catchment area of the roof = 8235 sq.m
Annual rainwater harvesting potential (Q) = 0.81*1.63*8235 = 10872.67 cu.m

—

Sanitation
Stage
(CLor UV) je

I'JTII 3

Figure 152: Rainwater collection process diagram

The BS 8515 2009 states that, the capacity of the rainwater harvesting storage tank
must be at least of 5% of the annual rainwater yield.

Thus, the tank capacity of the rainwater tank = 0.05 x 10872.67= 543.63 cu.m.
Therefore, 6 rainwater tanks of 90 cu.m. each are required to collect surface runoff.
This water will be used for flushing toilets, cleaning of slaughterhouse, gardening
and other processes.

16.3 Sanitary

From each building, the solid and waste pipes are arranged for the sewerage. The
solid pipe is connected to the septic tank while the waste water is sent to the soak

it.
pS.NO. BLOCKS CATCHMENT AREA (sgq.m.)
1. Commercial 2360
2. Administration 1060
3. Research & Dev. Center 780
4, Slaughterhouse 2580
5. Health Center 325
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6. Accommodation 470
7. Review Counter 260
8. Staff Canteen 300
9. Other Amenities 100
Total 8235

Septic tank:

Quantity of waste water = 75% of water consumed = 39525 liters/day
No of septic tank= 1

Now,

Detention period = 3days

Total quantity of waste water in 3 days (V1) = 118575 liters = 118.575 cu. m
Volume of sludge (V2) = 0.0425 N in m3 = 0.0425* 800= 34 cu.m
Required size of septic tank = 118.575+34 = 152.575 cu.m

Let height of the septic tank be 3 meters

Area of each septic tank = 152.575/3 = 50.8 sq.m

Tentative size of each septic tank is 7m x 7m x 3m

Soak pit design

Water coming out of septic tank = 39525 liters/day
Percolation rate = 1500 lit/m3/ day

Volume of filter media = 39525/1500 = 26.35 m?3
Assume depth of pit = 2.5 m

Area of soak pit = 26.35/2.5 = 10.54 m?2 (A = nr?)
rrN2=10.54

r=1.83m

The diameter of soak pit is 3.7m.

So the water leads to municipal drain via soak pit.

16.4 Structural system

The complex uses regular RCC structure is almost all the buildings arranged in
rectangular grid layouts for structural safety. The typical grids are shown in the

structural drawing on Annex.
MFDELEM: ; B _ j:—L
. 7 ’ 5 "
\ﬁ |

WAFILE BEAN —

The complex has a large slaughterhouse
and meat processing facility which
requires large uninterrupted open span
for effective functioning. So, in
slaughterhouse and two other conference
halls walffle slab is being used to avoid
internal columns in the structure to
maximize free space for machineries and
equipment in the industrial section and for programs in those respective halls. The
structure is a regular RCC frame structure which uses 750 x 1500 mm columns
with a maximum span of 20m.

Figure 153: Waffle slab reinforcement
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The industrial SeCtion Brush Applied Ecoflex Liquid Elastomeric U.V Prolection Coating

Sproyed Polyfoom Insulafion of Thickness

has ~ a  Double- B
Vaulted Truss with S P
aluminum metal St Rhr

sheets of top which

gives aesthetic beauty ! e e
to the building. The : ; 1
aluminum sheets are
sustainable as it
lighter and also can
be recycled after the
end of its lifespan. i

Figure 1 54: Section detail of aluminum metal roof

Outlet

Polyflex (Combo) Flexible Camentitious Coating

Kalzip standing seam sheet

Insulation

Aluminium ST Clip

Vapour control layer

Trapezoidal liner sheet

Purlin

Figure 155: Representive construction detail of aluminum metal roof
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11.5 Amenities

The complex is devised in such a way that there are pockets of green spaces and
landscapes. Different kinds of amenities have been used to integrate in the design
caring about the natural surfaces. ;

17.1 Tree Grates

Tree grates are designed to endure weathering and
heavy foot traffic. They are made from high-quality
materials and are made porous to protect the tree - 2

allowing rain water to seep through the soiland also =+« ~
prevents the tree roots from becoming obstacles to
pedestrians. It has expandable size to allow the tree
for future growth.

17.2 Stone Trench Grates

Stone trench or channel grates complements
the landscapes along with collection of
rainwater along the drain. It is rust and
corrosion resistant with green building
certified and also invites the viewer eyes along
the walkway to open up to the main building
design.
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18. Conclusion

In conclusion, modern slaughterhouses are essential for Nepal to ensure that meat
production is done in a safe, hygienic, and ethical manner. Traditional
slaughterhouses in Nepal often lack proper facilities and equipment to ensure the
safety and health of workers and consumers, and they also contribute to
environmental pollution. Modern slaughterhouse, on the other hand, utilize
modern techniques and equipment to ensure that animals are slaughtered
humanely and meat is produced in a sanitary and safe manner.

Moreover, modern slaughterhouses also offer employment opportunities and can
contribute to the country's economy. With the demand for meat products increasing
in Nepal, modern slaughterhouse can help to meet this demand while also creating
job opportunities for local communities.

So, thinking about solving these prevalent issues, this complex is designed with all
the required facilities helping in quality processed meat production. And, as per the
place making ideology, various vibrant green spaces have been formulated inside
this complex which provides quality time spend not only to the customers coming
in but also to the staffs and workers inside from their hectic works schedule.
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20. PHOTOGRAPHS OF MODEL

BIRD’S EYE VIEW SHOWING HE COMMERCIAL PLAZA SPACE
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SOUTH VIEW OF THE MODEL SHOWING SERVICE ENTRY

VIEW OF THE MOD

ANCILLARIES
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VIEW OF THE MODEL SHOWING SERVICE FUNCTIONS
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125 | Page



A HEALTHY MEAT PARK IN THE CITY

1| Page



	COPYRIGHT
	CERTIFICATE
	DECLARATION
	ACKNOWLEDGEMENT
	ABSTRACT

	1. INTRODUCTION
	1.1 Background

	2. PROJECT JUSTIFICATION
	3. PROBLEM STATEMENT
	3.1. High prevalence of meat borne zoonoses
	3.2 Failure to enforce Animal Slaughterhouse & Meat Inspection Act
	3.3 Poor Hygienic Practices during Slaughtering and Marketing of Meat
	3.4 Lack of Awareness among Stakeholders

	4. IMPORTANCE OF RESEARCH
	5. OBJECTIVES
	6. METHODOLOGY
	6.1 Literature Review
	6.2 Case Studies

	7. EXPECTED OUTPUT
	8. TENTATIVE SITE LOCATION
	9. LITERATURE REVIEW
	9.1 Meat
	9.1.2 Types of meat
	9.1.2.1     White meat
	9.1.2.2 Red meat
	9.1.2.3 Game meat

	9.1.3 Meat and Meat Products from meat industry
	9.1.4 Composition of Meat
	9.1.5 Meat and Health
	9.1.6 Diseases related to meat
	9.1.7 Meat Culture in Nepal
	9.1.8 Animal Slaughterhouse and Meat Inspection Act, 2055(1999)

	9.2 Slaughterhouse
	9.2.1 Introduction of Slaughterhouse
	9.2.2 Types of Slaughterhouses
	9.2.2.1 Types of Slaughterhouses (as per facilities)
	1. Traditional Type
	2. Semi-modern Type
	3. Modern Type
	9.2.2.2 Types of Slaughterhouses (as per slaughter per day)
	A. Small Abattoirs
	B. Medium Abattoirs
	C. Large Abattoirs

	9.2.3 History of Abattoirs
	9.2.3.1 On Global Context
	9.2.3.2 On Nepalese Context

	9.3 Meat Demand in Nepal
	9.4 Major issues in Meat in Nepal
	9.5 Need of Slaughterhouses in the World
	9.6 Need of Slaughterhouse in Nepal
	9.7 Abattoir Process
	9.8 Meat Products and By-products Processing
	9.8.1 Meat Products Processing
	9.8.2 By-products Processing
	9.8.3  Rendering
	9.8.4  Spaces flow in Abattoir

	9.9 Instruments Used
	9.9.1 Inside Slaughterhouse
	A) Living Poultry Killing and bleeding unit
	9.9.2.1.1 Poultry killing and bleeding automatic overhead conveyor rail
	9.9.2.1.2 Closed-type poultry scalding machine
	9.9.2.1.3 Automatic claw-removing machine
	9.9.2.1.4 Horizontal type plucking machine
	9.9.2.1.5 Poultry carcass receiving trough
	9.9.2.1.6 Automatic un-loading device for claws
	9.9.2.1.7 Automatic cleaning machine for hooks
	9.9.2.1.8 Standard-type trolley
	9.9.2.1.9 Frequency conversion electric controlling cabinet

	B) Evisceration unit
	1. Poultry evisceration automatic overhead conveyor rail
	2. Viscera sliding trough
	3. Spraying-type carcass cleaning machine
	4. Standard-type trolley
	5. Normal electric controlling cabinet

	C) Poultry carcass pre-cooling, de-boning and packing unit
	1. Poultry carcass spiral-type pre-cooling machine
	2. Poultry carcass receiving trough
	3. Poultry carcass de-boning and packing automatic overhead conveyor rail
	4. Poultry carcass de-boning belt conveyor
	5. Carcass de-boning table
	6. Half carcass cutting machine
	7. Packaging table
	8. Dual-chamber type vacuum packaging machine
	9. Normal electric weighing scale
	10. Plate-type electric weighing scale

	D) Auxiliary equipment and installation material unit
	1. Knife sterilizing and hand washing device
	2. High pressure gun
	3. Poultry slaughtering plant installation material


	9.9.2  Inside Meat Processing Plant
	A) Meat Tenderizer
	B) Sausage Calibration Unit
	C) Raw sausage maturing chamber



	9.10 Meat and Architecture
	9.10.1 Urban Market Space
	9.10.2 Meat Mart
	9.10.3 Waste Recycle in Meat Park
	9.10.4 Workers’ settlement in Working Area

	10.  Design Considerations & Anthropometric Data
	10.1   Animal Slaughter House and Meat Inspection Technical Directive 2064
	10.2 Implementing Rules and Regulations of Chapter IV “Markets and Abattoirs”
	10.2.1 PRESCRIBED STANDARDS OF CONSTRUCTION FOR MARKETS
	10.2.1 PRESCRIBED STANDARDS OF CONSTRUCTION FOR ABATTOIRS

	10.3 INDIAN STANDARDS- BASIC REQUIREMENTS FOR AN ABATTOIR
	10.4 Construction Details of Abattoir
	10.4.1 Materials Selection
	10.4.2 Long Span Structures

	10.5 Building Typology of an Abattoir
	10.6 Rainwater Harvesting
	10.7 Smell Repellents
	10.8 Important Anthropometric Data
	10.8.1 General Circulation
	10.8.2 Administration
	10.8.3 Reception
	10.8.4 Office Spaces
	10.8.5 Lab Spaces
	10.8.6 Restaurants
	10.8.7 Natural Lighting
	10.8.8 Meeting/ Conference Hall
	10.8.9 Parking
	10.8.10 Outdoor Lighting
	10.8.11 Super Markets


	11. Case Studies
	11.1 National Case studies
	11.1.1 Milijuli Badhsala
	11.1.2 Budhathoki Cold Storage
	11.1.3 Valley Slaughterhouse
	11.1.4 Valley Cold Store

	11.2 International Case Studies
	11.2.1 Sheung Shui Slaughterhouse
	11.2.2 Modern Slaughterhouse Gazipur
	11.2.3    T-HAM PABP Factory

	11.3 Inferences from Case Studies
	11.4 Comparison of Case Studies

	12. Site Analysis
	12.1 Site description
	12.2Access and Approach
	12.3 Current Use
	12.4 Why this Site?
	12.5 Physical Features
	12.6 Climatic Analysis
	12.7 Socio Cultural Analysis
	12.8 SWOT Analysis
	12.9 Bye-Laws

	13. Program Formulation
	14. Concept and Design Development
	14.1 Concept
	14.2 Ideology
	14.2.1 Conglomeration
	14.2.2 Place Making

	14.3 Design Development
	14.4 Design Development

	15. Design Description
	15.1 Individual Functions
	15.1.1 Pubic Entry
	15.1.2 Service Entry
	15.1.3 Parking Areas
	15.1.4 Commercial Centre
	15.1.5 Slaughterhouse Block
	15.1.6 Administration and R&D Center
	15.1.7 Accommodation Block
	15.1.8 Health Center
	15.1.9 Staff Canteen Block
	15.1.10 Entry Plaza


	16. Services and Utilities
	16.1 Water Supply
	16.2 Rain water harvesting
	16.3 Sanitary
	16.4 Structural system
	11.5 Amenities
	17.1 Tree Grates
	17.2 Stone Trench Grates

	18. Conclusion
	19. References
	20. PHOTOGRAPHS OF MODEL

