ESTABLISHMENT DESIGN AND CONSTRUCTION

GUIDEBOOK

OVERVIEW

This Guidebook is intended for use by meat and poultry establishments in considering decisions
about design and construction of their facilities, as well as the selection of equipment to be used
in their operations. The material that forms the basis for this Guidebook is drawn principally from
technical knowledge and experience used by the Office of Meat and Poultry Services.

LOCATION

Selecting the location for your establishment is an important factor in providing a sanitary
environment for producing meat and poultry products. When selecting a location, you will need
to consider the physical environment of the site, accessibility, separation of your premises from
other businesses, common areas shared by you and other establishments, and whether or not you
will conduct uninspected businesses such as retail stores or custom slaughter on or near your
premises. This chapter provides guidelines you may wish to consider when you select a location
for your establishment.

Site

The size of the site should allow for all buildings, parking lots, access roads, and future expansion.
Always check with the local zoning office to determine if the city or county will approve your
business at that location. Prior facilities may be grandfathered which could be negated when
ownership is transferred.

The site should be large enough to accommodate a potable water supply for your processing
needs, and a sewage system that can efficiently handle liquid waste and processing water created
by your establishment. In addition, potential building locations should be evaluated for sanitation
hazards. In determining that possibility, consider the following guidelines:

e To the extent possible, establishments should be located in areas free of industries that
attract vermin such as sanitary landfills and junk yards.

e To the extent possible, establishments should be located in areas free of odors and
airborne particulate matter that may be produced by neighboring industries or other
outside sources, such as oil refineries, trash dumps, chemical plants, sewage disposal
plants, dye works, and paper pulp mills.



e The prevailing winds are an important factor in site determination because substances
emanating from distant sources may be a problem if the winds carry them to the
establishment site.

Separation of Official and Non-Official Establishments

Sometimes an establishment is located next to or in the same building as other businesses which
are not under OMPS or FSIS inspection. In those circumstances, you should take great care to keep
product from becoming contaminated from the operation of the adjoining businesses. Operations
should be segregated by time or space. For example, a restaurant kitchen could be used as an
official establishment at times or during days when the restaurant was not in operation.

Official establishments must be physically separated from areas used as living quarters.
Employees, supplies, equipment and products cannot move through areas used as living quarters.
For example, a home kitchen could not be used as an official establishment.

LAYOUT

One of the most important decisions you make in building or modifying an establishment is how
you plan the layout of your building, including the placement of rooms and equipment, product
flow and people traffic patterns. Not only does a poorly designed establishment affect your
productivity, but it may result in congested operations that can lead to unsanitary conditions. This
section provides guidelines that you may wish to consider in planning any modifications to your
existing establishment or in building a new one.

Flow of Operations

The direction in and means by which product moves or flows within a plant is an important but
often neglected consideration that can have enormous influence on sanitation and the safety of
finished products. From a product flow standpoint, all raw meat and poultry products ought to be
considered as potentially microbiologically contaminated and handled accordingly. Products being
processed should flow progressively from highest potential exposure to contamination to the least
potential exposure to contamination, with intervening processes designed to remove or otherwise
reduce the contaminants whenever possible. The flow of air and people should be just the
opposite, moving from the cleanest areas progressively toward less clean areas.

When designing product flow, consider the following:

® Moving product from raw to final cooked product areas to systematically reduce the risks
of contamination along the way.

e Locating trash dumpsters and receptacles so that they do not create a risk of product
contamination.

e Selecting rooms large enough to permit the installation of all necessary equipment with
space for establishment operations and inspection.



e Locating people passageways to provide maximum clearance to products, work areas, and
production equipment.
o Keeping truck ways unobstructed.

People Traffic Flow

Inadequate control of the flow of people through product operational areas is one of the most
serious risks for product contamination. People can act as carriers and bring from the outside
contaminants such as dirt, debris, and vermin which are ideal vectors for microbiological growth,
and which can both directly and indirectly contaminate products.

Ways in which you can reduce and control the flow of people include the following:

e Establishment design should not require personnel not routinely assigned to specific work
areas to be routed through those work areas. For example, personnel working the live
animal areas should not be required to travel through cooked product areas to use welfare
rooms.

e Welfare rooms, such as toilet rooms, dressing (locker) rooms, and cafeterias, should be
designed to minimize contamination because of the traffic patterns of the people.

Separation of Raw and Ready-to-Eat Product

Cross contamination of ready-to-eat products by raw products may occur if the layout does not
provide for separation of these products. To prevent cross contamination in the preparation of
products, the following are guidelines for you to consider:

® Exposed cooked product areas should be physically separated from other areas of the
establishment. Non-pedestrian passage openings may be present for the transfer of
product or supplies.

e Aventilation system should be used to direct air flow away from exposed cooked product
areas.

e Environmental control equipment such as fans and evaporator condensation pans should
not be located above the product.

e Welfare rooms, dry storage, maintenance, box/carton makeup, packaging, and palletizing
areas should be separate, but adjacent to, the exposed cooked product rooms.

® Cooked product should be covered in rigid containers to protect it from contamination
while in storage.
Separate coolers and/or freezers should be available to use for exposed cooked product.
All cooking apparatuses for exposed products should have separate entry and exit portals.
No cooked product wash or reconditioning sinks should be used.



Perishable Product Rooms

Special care should be taken in perishable product rooms to inhibit growth of microorganisms in
operations which could contaminate product. In addition, care should be taken to prevent
contamination from other operations such as where raw ingredients are prepared. Non-meat or
non-poultry ingredients should be prepared in a room or rooms separate from meat or poultry
processing rooms. For example, preparation of raw vegetables for use in product should be
performed in a room separate from meat or poultry processing rooms.

Edible and Inedible Products Rooms and Areas

Edible product can be easily contaminated by contact with inedible products, grease, or sewage
from inedible product areas. To prevent this contamination from occurring, consider the following
in the placement of these rooms:

® The flow of inedible and condemned product should be designed so that it does not come
into contact with edible product.

e Aninedible products department should be separate and distinct from the areas used for
edible products. Inedible product rooms, grease interceptors, and sewage treatment
equipment must be located away from edible product rooms.

e Hooded, closed chutes that lead directly from the slaughter room to the inedible handling
room are designed to prevent objectionable odors produced by inedible and condemned
products from entering edible products rooms.

e If rendering facilities are not available at the establishment, watertight storage facilities
should be provided to hold these products before their removal to the rendering plant.
These storage facilities should be separate and apart from edible product rooms and
constructed to prevent unsanitary conditions including attraction or harborage for vermin.

® Areas for inedible trucks should be paved and enclosed for ease of cleaning and to control
odors and vermin.

e Where necessary, the boiler room should be a separate room to prevent dirt and
objectionable odors entering from it into product processing and storage areas.

Byproducts for Use in Animal, Pet, or Fish Food

Establishments that process byproducts into animal, pet, or fish food should provide rooms for
decharacterizing, chilling, packaging, or otherwise preparing the byproducts. Consider the
following when designing and constructing these rooms:

® Byproducts to be used as animal, pet, or fish food should be stored separately to prevent
cross contamination and commingling with edible products.



Coolers and Freezers

Coolers and freezers should be large enough to properly refrigerate and store product. Product
should be stored in a manner that will preclude conditions which may lead to contamination of
product. The following guidelines will assist you in preventing conditions which could lead to
contamination of your product:

® Coolers and freezers, including doors, should be constructed of materials that can be
readily and thoroughly cleaned, durable, rigid, and impervious to moisture, non-toxic, and
non-corrosive.

® Freezer doors should be constructed and installed to prevent accumulation of frost.
Coolers and freezers should be equipped with floor racks, pallets, or other means to
ensure protection of product from floor contamination.

Dry Storage

Packaging materials and ingredients should be stored to preclude conditions which may lead to
contamination of product. The following are guidelines which may assist you in the planning of
your dry storage area:

e Dry storage materials should be stored in a room dedicated to dry storage only.

® The dry storage area should be constructed so that racks can be spaced away from the
walls and passageways maintained between rows. This facilitates cleaning of the area. In
addition, the construction should allow for all meat or poultry ingredients and/or
packaging materials to be stored in closed containers on racks or pallets.

Incubation Room for Canned Products

A room or incubator for incubating samples of fully processed canned meat or poultry must be
provided in all establishments conducting regular canning operations. Consider the following
guidelines when building this room:

e An accurate time/temperature recorder must be provided.
To prevent temperature variations, a means for air circulation should be provided.

® Shelves should be provided to hold canned product. The shelves should be made of
expanded metal or heavy gauge wire mesh and be removable for cleaning.

o The floorin the room should be pitched to a floor drain equipped with a removable screw-
plug.

® The door of the room should be equipped for sealing by the inspector, if necessary.



Vehicular Areas Outside the Building

Special care should be given in the design of vehicular areas outside your building, not only to
provide room for trucks and other vehicles to operate without damaging your building, but to
prevent unsanitary conditions which might contaminate product in your establishment. You
should consider the following in designing your vehicular areas:

e Areas outside the building where vehicles are loaded or unloaded should be paved with
concrete or a similar hard surface. Hard surface areas allow these areas to be kept clean
and eliminate the potential for water puddles or dust.

e Areas outside the building where vehicles are loaded or unloaded should be drained.
Drainage from the loading docks should be confined to the immediate area of the dock.

® The vehicular areas should be large enough to accommodate the turning radius of the
largest trucks or shipping vehicles used by the establishment.

e The vehicular areas adjacent to the establishment should have hose connections for
cleaning.

WELFARE FACILITIES FOR ESTABLISHMENT EMPLOYEES

One source of potential contamination of product is cross contamination from employee welfare
facilities. In designing and locating employee facilities, great care should be given to preventing
overcrowding and congestion and to providing enough hand wash sinks and toilets for your
employees. Always check local building Codes for requirements. The section provides additional
guidelines that you may wish to consider in making any modifications to or building any welfare
facilities for your employees.

Dressing (Locker) Rooms

Dressing rooms must be provided for employees. In addition to privacy considerations, these
dressing rooms should be located where they will not be a potential source of cross contamination
of product. Consider the following guidelines for these dressing rooms:

® Dressing rooms should be separate from rooms or compartments where product is
prepared, stored, or handled.
Dressing rooms should be separated from the toilet area.
Dressing rooms should be lighted as well as processing areas.
Separate dressing rooms for raw product employees and other processing employees will
help prevent cross contamination of product.

® Receptacles for soiled clothing should be provided adjacent to employees’ dressing rooms.



Lockers

Lockers should be provided for employees’ clothing and personal items. To prevent unsanitary
conditions, consider the following guidelines when choosing the type of lockers and the
arrangement and locations for them:

e To prevent the potential for cross contamination, the location of lockers should be
separate from rooms or compartments where product is prepared, stored, or handled.
Lockers should be large enough to store a change of clothing and other personal items.

e For ease of cleaning, lockers should be constructed of materials that are rigid, durable,
non-corrosive, easily cleaned and inspected, impervious to moisture, a light, solid color, a
smooth texture, and have sloping tops.

® Lockers should either be installed with enough space underneath to make the floor easily
cleanable, or they should be sealed to the floor.

Drinking Fountains

Sanitary drinking water fountains should be provided but are not required. If provided, drinking
water fountains should be provided at convenient locations throughout the establishment to
minimize the distance that employees need to travel to reach a fountain. This is especially
important in preventing cross contamination from employees working in raw or inedible areas and
traveling to processing areas to use a fountain. Consider the following locations for placing
drinking fountains:

welfare areas including cafeterias and dressing (locker) rooms
inspectors’ offices

edible product areas including kill floor, deboning, and cut-up areas
inedible product areas

immediately outside freezers and coolers

storage areas

Drinking water fountains should be connected to the potable water supply and either directly
connected to the under-floor drainage system or should discharge through an air gap to a hub
drain.

Drinking water fountains should be other than hand operated, and if placed as part of a hand wash
sink, should be located high enough to avoid splash from the sink.

Toilet Rooms
Toilet rooms can easily become a source of potential contamination of product. Care should be
taken in the design of these rooms, their location in the establishment’s layout, and to the number

of toilets provided. Consider the following guidelines:

e Toilet rooms need to be separated from the rooms and compartments in which products
are prepared, stored, or handled.



Toilet rooms that open directly into rooms where meat products are exposed should have
self-closing doors and should be ventilated to the outside of the building.

Toilet rooms should be arranged so they are entered through an intervening dressing
room or vestibule and not directly from a production or storage room.

Eating Rooms and Areas

To prevent employees from contaminating products or contaminating their food with
microorganisms from the raw products or from their working environment consider the following:

Separate eating rooms or areas should be provided for employees.

HAND WASH SINKS

One of the most important steps you can take to prevent cross contamination of product by your
employees is to provide conveniently located hand wash sinks. Hand wash sinks are needed in
toilet rooms, dressing (locker) rooms, and production rooms. Consider the following guidelines
when making decisions as to where you need a hand wash sink:

e Hand wash sinks should have knee or foot pedals. There should be hot and cold running
water, soap, and single use towels.

e Hand wash sinks in welfare areas should have a combination mixing faucet delivering both
hot and cold water with a faucet high enough above the rim of the bowl to enable the
washing of arms as well as hands.

VENTILATION

In designing your welfare rooms, such as toilet and dressing rooms, care should be taken to make
sure that they are ventilated to prevent odors from entering production areas. Consider the
following guidelines:

Welfare rooms that are not air conditioned should be mechanically ventilated through an
exhaust fan taking air to the outside. Airflow from welfare rooms should be released
outside the establishment.

Toilet and dressing rooms that are located where no natural ventilation is available should
be equipped with an exhaust fan (activated by a common switch with the lighting in the
area) and a duct leading to the outside. Doors to dressing and toilet rooms ventilated in
this manner should have a louvered section about 12 inches by 12 inches minimum in the
lower panel to facilitate airflow. Always check local building Codes for requirements.



EMPLOYEES WORKING IN INEDIBLE PRODUCT AREA

Association of employees working in inedible product areas with other employees through
common welfare rooms increases the risk of cross-contamination of product. To minimize this risk
to product, consider the following guidelines:

e Separate welfare rooms should be provided for employees working with raw products,
finished products, the kill floor, and those working in other areas of the plant.

CONSTRUCTION

A frequently overlooked area of construction design is the selection of appropriate construction
materials for the establishment. This section provides guidelines for construction and the selection
of construction materials that you may wish to consider when making modifications to your
current establishment or building a new one. Always check with local zoning officials to determine
if permits are required. Also, consider employee safety into the design and choice of construction
materials.

Building Construction Materials for Rooms (Finished Surfaces)

Production and storage areas need to be constructed with materials that are easily cleaned.
Product in production and storage areas is at risk for contamination from indirect contact with
materials used for construction of the building. Building construction materials in production and
storage areas must be:

Rigid and durable

Non-toxic and non-corrosive

Impervious to moisture

A light, solid color such as white

Smooth or textured with an easily cleaned, open pattern, for example, a pattern where
the veins and depressed areas are continuous or have an outlet and are not enclosed.

In addition, consider the following guidelines for selecting construction materials:

e In non-production and non-storage areas, building construction materials should also be
easy to clean.

® Special consideration should be given before using wood as a construction material. Wood
can absorb not only water but other substances, including chemicals that create a risk for
contamination of meat or poultry products. Wood is easily damaged and may create wood
particles (splinters) that contaminate meat or poultry products. If wood is used as a
construction material in exposed product areas of the official establishment; it is
recommended that the wood be milled smooth and completely sealed with a coating to
prevent the wood from adulterating meat or poultry product. The coating should be easy



to clean, rigid, impervious to moisture, non-toxic, and non-corrosive. The use of hot
linseed oil to treat or coat wood in exposed product areas is not recommended because it
promotes the growth of molds and fungi.

Floors

In addition to any obvious debris on a floor, product can become contaminated by the flooring or
microorganisms living in debris in tiny crevices in the floor. To avoid these sources of
contamination, consider the following guidelines when selecting and installing flooring in your
establishment:

® Floorsinareas where product is handled or stored should be constructed of durable, easily
cleanable materials, and be impervious to moisture. Commonly used materials are
concrete, quarry tile, brick, and synthetic material.

® Floors should be installed and maintained to reduce the likelihood of cracks, depressions,
or other low areas that would accumulate moisture and be difficult to clean.

® Floors where operations are conducted should have a slip-resistant surface. Good results
are obtained by using brick or concrete floors with a finish that is slightly rough.

® Floors should be sloped from the walls to the drain to avoid puddles or depressions where
water can stand. Check local build Codes for requirements for floor drains.

Coving/Curbs
Coving is used at the wall-floor juncture, column post-floor juncture, and equipment support-floor
juncture to provide a smooth transition for ease of cleaning and inspection. Consider the following
guidelines when using coving or curbs:
o All seams should be tight-fitting and sealed to eliminate cracks and crevices which may
shelter insects, vermin, and microorganisms.
® The coving should eliminate any sharp angles that allow the accumulation of materials.
Curbs should be provided to protect walls and wall finishes.
Curbs should be high enough to protect the walls from pallets, trucks, or containers used
in the establishment.
® Coving should be provided at the base of the curb.
Stairs
In selecting stairs, consider the following:
e Stairs should have solid treads, closed risers, and side curbs of similar material.

Catwalks and Access Platforms

When installing catwalks and access platforms, consider the following guidelines:



e Catwalks and access platforms in edible product handling departments should be
constructed of materials that meet the same guidelines as flooring.

® Open grating should not be used for the flooring of catwalks and access platforms inside
the establishment, particularly in production areas. Dirt and other debris from shoe soles
can be scraped off by the grating and contaminate product, packaging materials, and
equipment.

e Catwalks and access platforms should not be installed over production lines and
processing equipment.

Interior Walls Including Posts and Partitions

To prevent product from becoming contaminated by contact with interior walls, care needs to be
taken in selection of materials for the finished surface of walls. Consider the following when
selecting a finish:

e Interior walls in areas where product is stored or handled, should be finished with
materials that are easy to clean and impervious to moisture. Examples of such materials
are glazed brick, glazed tile, smooth concrete, and fiberglass reinforced plastic (FRP).
Walls should have a smooth texture.

Fasteners for wall covering materials should be solid, smooth headed, and not have
recesses which allow the collection of foreign material.

Ceilings

Ceilings in areas where product is stored or handled should be constructed to prevent the
collection of dirt or dust that might sift through from the areas above or fall from overhead
collecting surfaces onto equipment or exposed products. Ceiling height is important to consider
when planning the types of operations that will be conducted in a room. For example, standard
sized ceiling would not allow for rail systems to hoist and hang cattle in a slaughter operation.
Ceiling height can also affect air circulation causing condensation on ceilings and overhead
structures.

It is recommended that ceilings and overhead structures be maintained free of sealing paint or
plaster, dust, condensate, leaks, and other materials or defects. In addition, ceilings in areas where
product is stored or handled should be constructed and finished with materials that can be
thoroughly cleaned and are moisture resistant. Examples of such materials are smooth concrete
and fiberglass reinforced plastic.

Windows and Skylights

Windows (and skylights) can be a potential source of product contamination by dirt, water, debris,
or broken glass. Consider the following when selecting and installing windows:

e All outside windows, except for those in receiving and feed rooms, should have protection
to exclude insects, birds, and other vermin.



e Window ledges should be sloped about 45 degrees to prevent the accumulation of dirt,
water, or debris.

® To avoid damage to window glass from impact of hand trucks and similar equipment, the
sills should be at least 3 feet above the floor.

e Windows that areinstalled in walls in exposed product rooms should have panes of acrylic,
polycarbonate plastic, or other shatterproof material.

Doorways and Doors (General)

Doors allow the movement of product and people, but also present a barrier to contamination
such as dirt, insects, and other vermin as well as the microbiological hazards that they carry. The
door type, construction material, and location are all important considerations when doors are
installed in the establishment. Doors are important in maintaining sanitary conditions, especially
in production and storage areas. In production and storage, consider the following guidelines for
door characteristics:

They are impervious to moisture.
They are tight fitting to minimize air exchange and to prevent the entry of insects and
vermin into the establishments.

e They are self-closing wherever needed in the establishment, especially in areas where
toilet rooms open directly into rooms containing exposed products.

® They are high and wide enough to allow the movement of exposed product through the
doorways without it coming into contact with the door or jamb.

e They are rigid and durable, and the junctions at jambs, walls, and floors are sealed to
eliminate all cracks and crevices for debris, insects, and dirt to collect.

e Doors that open directly to the outside of the building from production rooms should have
an intervening closed space, such as a vestibule or enclosed lock, to prevent the direct
access of contaminants and microbial organisms to areas inside the establishment.

Types of Doors

In selecting a type of door for your establishment, you need to consider the location of the door
and whether or not product will be traveling through it. The following guidelines for different types
of doors may be useful to you when selecting a door:

1. The horizontal double-swinging, impact door is a bi-parting, inflexible panel door with
plastic windows (vision panels) that swings in on the horizontal plane. If you select this
door, consider the following:

® This door may be useful in rooms with dimensions that would not permit the use of a roll-
up, vertical sliding, or horizontal sliding door.

® Because this door must be manually opened, the door can be damaged creating sanitation
and maintenance problems.

2. The horizontal sliding door (manual and automatic) is a single or bi-parting, inflexible door
that moves only in the horizontal plane. If you select this door, consider the following:



e This door may be useful in rooms with dimensions that would not permit the use of a roll-
up or vertical sliding door.

® The automatic opening option is recommended not only for sanitation reasons, but it also
prevents damage.

3. Thevertical sliding door (manual or automatic) is a single, inflexible panel door that moves
only in the vertical plane. If you select this door, consider the following:

® This door may be useful in rooms with dimensions that would not permit the use of a roll-
up or horizontal sliding door.

e The automatic opening option is recommended not only for sanitation reasons, but it also
prevents damage.

4. The overhead garage-type door (manual or automatic) is a hinged, multi paneled door that
moves from the vertical to the horizontal plane. If you select this door, consider the
following:

e This door may be an excellent choice for sheds or buildings used to store equipment, such
as a lawn mower, that is used for the outside maintenance of the establishment’s
property.

e Itisrecommended that these types of doors not be used in exposed product areas or areas
subject to wet clean-up because they have spaces between the panels that could allow
meat and fat, as well as other contaminants to collect.

5. The roll-up door (manual or automatic) is a single flexible panel door that moves only in
the vertical plane and when open, coils tightly onto a drum assembly, if you select this
door, consider the following:

e This door can be an excellent alternative where space for opening a door is limited.

6. The air curtain or air door uses a layer of air generated by mechanical fans to separate two
rooms or areas. If you select this door, consider the following:

This door needs to be carefully installed and maintained to be effective.

e [f an air imbalance (pressure imbalance) develops at the door opening, the separation
effect may be diminished or eliminated. Air imbalance can occur due to air flow changes
from any other openings in the rooms, especially other doors.

® The movement of the air can stir up contaminants, such as dirt and dust, if the area around
the door is not kept clean.

LIGHTING, VENTILATION, REFRIGERATION, AND EQUIPMENT

Controlling the manufacturing environment is important in maintaining a sanitary environment in
meat and poultry operations. This section provides guidelines concerning lighting, ventilation,
refrigeration, and equipment for meat and poultry establishments that you should consider in
building or modifying an establishment.

Lighting
Well-distributed, good-quality artificial lighting is needed at all places where natural light is

unavailable or insufficient. Lighting is critical to maintaining a sanitary environment for slaughter
and processing operations. Without adequate lighting, unsanitary conditions are often difficult to



see and correct. When selecting and installing lighting systems, consider the following
requirements:

e Light fixtures in rooms where exposed meat or poultry is handled should ensure maximum
safety by preventing contamination of products with broken glass. Fixtures should be
easily cleaned to prevent the collection of dirt/debris on lamp surfaces.

e Lighting must be intense enough to allow both the establishment and inspection
personnel to see unsanitary conditions and product contamination. The intensity of
lighting is measured in foot candles. The charts on the following pages provide
recommendations for minimum foot candles for artificial lighting:

Guideline for Minimum Light Intensities in Meat Establishments

AREA Foot Candles

General lighting (in areas where animals killed, eviscerated and | 30-foot candles
products are processed and packaged
Offal cooler 30-foot candles
Carcass coolers 30-foot candles
Freezer 30-foot candles
Dry Storage 30-foot candles
Antemortem inspection 30-foot candles
Suspect pen inspection area 50-foot candles
Inspection stations 50-foot candles
Establishment quality control inspection areas 50-foot candles
All other areas 30-foot candles

Guideline for Minimum Light Intensities in Poultry Establishments
AREA Foot Candles
Antemortem inspection 3