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Introduction

Cattle in feedlots require a nutritionally and scientifically formulated
grain based diet to meet production targets.

Metabolisable energy (ME), crude protein (CP) and fibre are the
major components, with smaller quantities of minerals and vitamins
added. The proportions of the commodities used in the formulated
ration will depend on the desired level of cattle performance, the
nutrient content of the individual feed commodity, the quantity of
the feed commodity available, the current price of each commodity
and the desired beef carcase conformation.

Ration preparation and delivery systems
For small feedlots

A pre-prepared or pre-mixed grain and supplement ration is
delivered to the feedlot and fed out on site. The pre-mixed ration
may be purchased from a commercial stockfeed manufacturer

or from a feed mill on a neighbouring feedlot. Bulk storages are
needed for the prepared rations, with storage for silage and/or hay
to supplement the pre-prepared ration and a system for delivering
the rations to the feed bunks. This option consists of a few simple
structures and handling components.

For medium to large feedlots

Rations are prepared on site in a facility with associated commodity
storage, handling and ration delivery infrastructure. The size and
configuration of the system depends on the size of the feedlot and
type of animals to be fed.

On site feed preparation and commodity storage requires an
integrated system of components and processes. The basic
components of an on site feed preparation facility include

¢ @rain storage and handling

¢ Grain processing

e (QOther commodity storage and management

e Silage storage and management

e Hay/straw storage and management

e Storage and handling of liquid ingredients and supplements

e Ration mixing and delivery systems.
The integrated components may include storage structures (such as

silos, bunks and sheds), handling equipment (such as augers and
conveyors) and grain processing, feed mixing and delivery operations.

Design objectives
The feed preparation and handling systems should be designed,
constructed, operated and maintained to ensure

¢ The overall system meets the feedlot requirements for
preparation and delivery of mixed rations.

e Good accessibility and traffic flow around the feedlot and
within individual facilities.
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e The design of each component meets the working needs of the
facility and ensures efficient and use of resources.

¢ Pre-prepared rations, grain and other commodities are unloaded,
stored and handled to maintain product quality and minimise
safety risks.

e Waste is minimised.
¢ Feed efficiency is maximised.
e Designated cattle performance is achieved.

e Suitable and convenient access for people and equipment
(trucks and trailers) even in adverse weather.

¢ Allowance for unexpected interruptions in feed commodity
deliveries due to industrial action or natural disasters.

e Potential expansion of feedlot capacity.

Mandatory requirements

The building elements, such as concrete footings, floor slabs and
steel structures, shall achieve the structural provisions of the
Building Code of Australia (BCA) and local building regulations and
be designed in accordance with the relevant Australian standards.

Storage of industrial quantities of flammable and combustible
liquids held in steel horizontal, rectangular and vertical tanks must
comply with the methods described in the relevant Commonwealth,
State and local authority codes, regulations and relevant Australian
Standards (see Section 38 - Fuel and gas storage).

Compliance with relevant Commonwealth, State and local authority
codes, regulations and relevant Australian standards for installation and
operation of boilers. This includes boilers for the generation of steam,
heating of water at a pressure above that of the atmosphere and boilers
having any of the following sources of energy input - gas fuel, oil fuel,
solid fuels, waste heat fuels, solar energy and electric power.

Compliance with the legal obligations to provide for the health
and safety of workers within work health and safety regulations
and legislation (Work Health and Safety Act 2011/Work Health and Grain handling and storage facilities need

Safety Regulations 2011). all-weather access, and should not interfere
with operational traffic to pens.

Design choices

Location on site

The location of the feed storage, handling and processing facilities
on the overall feedlot site is critical. See Section 2 - Feedlot site
layout for details about overall site layout considerations.

The most important considerations in selecting a location for these
components are outlined below.

Accessibility and traffic flow

Grain and commodity receival and storage facilities will need all-
weather access for varying sizes of grain and commodity transport
vehicles. The receival and storage areas should be easily accessible
and not affect the flow of operational traffic around the feedlot
during placement and removal.
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Figure 1. Paths for receival and storage areas should not affect the flow of operational traffic around the feedlot.

Hay/straw storage areas should be located close to the feed processing
facility/commodity shed, but at sufficient distance to minimise damage
to infrastructure in the event the forage catches fire.

Grain and commodity transport vehicles require sufficient area

for manoeuvring and loading/unloading. Section 13 - Access and
internal roads provides further information about turning areas for
typical feedlot vehicles.

The grain and commodity receival and storage facilities should not
be isolated from the feedlot during periods of severe wet weather
or flooding.

The feed storage, handling and processing facilities should be integrated
into the overall site layout to ensure good traffic flow around the site.
The number of vehicle crossover/intersections should be minimised, and
grain and commodity delivery vehicles paths should be separated from
mixed ration delivery and livestock vehicles paths.

Traffic through the feed storage, handling and processing facilities
should be limited to that directly involved with the feeding system.
Other traffic should be directed around this area.

Separate paths for pedestrians will result in less interference and
reduce potential for accidents.

Layout should allow feeding system vehicles to move in a forward

feed }nil‘li l(centre} located next to pens in a direction, but with adequate space and reference markers if reversing
arge feedlot.

is required. Storage locations for spare feeding equipment should
not interfere with other vehicle or pedestrian traffic.

Proximity to production pens

Locating the feed preparation and commodity storage facilities near
the production pens will reduce travel distances and minimise the
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cost of delivering feed to cattle. But some distance may be needed to
ensure the ration is correctly mixed.

Services

Electricity will be the main source of power for grain handling, grain
and roughage processing equipment and associated control systems.
The electricity supply system must be appropriate and should take into
consideration possible future expansion. Some storage areas (e.g. silage
and hay) should not be situated near overhead power lines because of
the risk from machinery associated with hay stacking (e.g. telescopic
loaders). Some other forms of energy may require dedicated storage
facilities, such as vessels for LP gas.

Water will be required for some grain processing methods, general
cleaning purposes and fighting potential fires at hay stores and
tub grinders.

Security and biosecurity

Visitor access to feed preparation and storage facilities should be
restricted to reduce interference with feedlot operations, enhance
safety and minimise the risk of product contamination.

Good biosecurity management will minimise feed contamination
and the introduction and spread of noxious weeds.

Topography and drainage

The feed preparation and storage areas (e.g. silage pits) should be
well drained and within the controlled drainage area of the feedlot.

Storage sites should be located well away from gullies or other places
where storm water run-off can flow into feed preparation and storage
areas. Storm water run-off should be diverted away from feed preparation
and storage structures. This may require additional earthworks and/or
control structures (e.g. culverts) at the time of site preparation.

Above or below ground constraints

Above or below ground constraints should be avoided. Above
ground constraints include overhead power lines and trees. Below
ground constraints include underground services, such as power,
gas, water and telephone infrastructure.

Geotechnical

The physical properties of the soil at the site should be assessed to
determine suitability for the storage base and building foundations.
Avoid areas with rock, as these may increase costs of earthworks
and building foundations.

Building separation and expansion

Space should be left for potential future expansion of the feed
preparation and storage facility.

As hay/straw has a low bulk density and is a significant component
of some feedlot diets, this should be stored near the feed processing
area. However, a compromise between efficiency and safety requires
a space of at least 15m between storage of this material and other
buildings due to the potential risk of spontaneous combustion.

Feedlot undergoing expansion. The old
feed preparation and storage area is next
to existing pens and a new feed mill is
being constructed central to both new and
old pens.
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Large feed mill and commodity storage.
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Provision for fire protection (e.g. water hydrants) should also be
considered for hay/straw storage areas.

Groundwater and surface water protection

The feed preparation and commodity storage facilities should

be situated so that the risk of groundwater and surface water
contamination is minimal. Some parts of the facilities, such as silage
pits and liquid commodity storages, may need to be situated within
the controlled drainage area of the feedlot (see Section 10 — Pen and
drainage systems).

Flooding

The feed preparation and commodity storage facilities should be
above a one in 100-year average recurrence interval (Qmo) flood
height, unless protected by extra levees or similar structures. Local
guidelines should be consulted to determine flood heights and if
flood protection structures are permissible.

Provision for future expansion

Adequate room should be allowed for expansion and flexibility in
the commodity storage and feed preparation facility design. Any
plan based only on current needs will be difficult and expensive to
expand. The rule of thumb is to undertake projections for feedlot
needs out by five years and then double this. This leaves room for
future expansion, even though the capital investment will cover
immediate or near-term needs.

Facility design and layout

No single facility design will be suited to all feedlots. Each design
must be evaluated on the basis of the requirements of an individual
feedlot system. Important factors to consider are outlined below.
Nutritional considerations

e The effect of various ration designs on feed intake, rate of gain
and feed efficiency. Will increased cattle performance more than
offset any increase in capital and /or operating cost?

e Response of type of grain to processing. Is feed efficiency
improved and/or feed consumption reduced?

¢ Uniformity and quality of finished product. Are the amounts
of fines, separation, palatability, surface area, density or
weight acceptable?

¢ Influence on beef quality. Is meat colour, fat colour or
marbling affected?

e C(Can a range of different commodities and liquid feedstuffs be

stored and various rations be produced and distributed?
Non-nutritional considerations

¢ The required design capacity of the system.

¢ The capital cost of the system.

e Size of feedlot. Is the feedlot large enough to justify investment
in grain processing equipment?

¢ The estimated operating and maintenance costs of the
proposed equipment.



¢ The labour requirements to operate the system.

e Potential spoilage, wastage, losses and grain degradation.
¢ Inventory shrink.

e The process flow/layout requirements of the system.

e Access for commodity delivery and ration delivery vehicles. Ideally
no reversing, which can be achieved with continuous loop roads.

¢ Protection from the weather.

e The level of automation possible and capital cost.

e Availability of services (e.g. water and mains power supply).

® Energy costs.

e Location of weighbridge (see Section 27 - Truck weighbridges).
e Ease and safety of operation.

e Operational safety of vehicles and people.

¢ Allowance for future expansion.

¢ Worker safety in terms of machine guards, walkway handrails
and ladders.

e All foundations, concrete footings of heavy and/or silo-type
structures designed by a geotechnical/structural engineer.

e The facility is located so that it is 200-300mm above natural
surface to prevent entry of run-off.

e A suitable stormwater drainage system is provided around
the facility.

Grain processing

Processing grain improves the digestibility of grain starch, feed
efficiency and animal performance.

Grain processing methods can be broadly categorised as ‘wet’ (e.g.
steam flaking, reconstitution or tempering) and ‘dry’ (rolling). Wet
processing grain provides higher digestibility but is generally more
expensive in terms of both capital and operational costs.

It may be more economical for smaller feedlots to obtain processed
grain off site, either as a single commodity or in a pre-mixed ration.
Larger feedlots need a processing system on site because of the large
quantities of grain and other commodities required each day.

Grain processing methods are outlined in Section 29.

Grain storage and handling

Grain based rations typically contain more than 80% cereal grains
on a dry matter basis. This means infrastructure associated with
grain handling, storage and processing is a dominant component of
the feed preparation facility.

Feedlots with on site feed processing require bulk storage and grain
handling. Feedlots using commercial pre-mixed feed will also need
on site bulk storage.

The storage and handling of grains requires systems that are
compatible with each grain type and grain characteristic.
Consideration should be given to whether the grains to be handled
are whole grains, ground grains or processed grains.

Grain storage and handling is outlined in Section 30.

Roller mill for processing grain.

On-site grain storage facility.
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3

A St

Commodity storage shed with multiple

storage bays.

28. Feed preparation and storage

i 0 Py
a1~

il
(NN




S

Silage bunks.

-

m»mm/ﬂlmlm(WWNUWHl\Hll)Hmnmm

il

Hay storage in open-sided shed.

Liquid supplement storage and dispensing
system at small feedlot.

Commodity storage and management

Facilities for the bulk storage and handling of feed commodities are
needed when the ration is processed on site. The required type of
storage ranges from dry feed commodity storage, fermented feeds
(including silage and high moisture corn), by-products, processed
roughage, liquid feedstuffs (such as molasses) and liquid supplements.

The bulk storage and handling of these feed commodities depends
on many factors, including the range of commodities to be stored,
the storage volume, the length of time the commodity is to be
stored, the processing systems, the loading systems, the capital
investment and the operational and maintenance costs of the
facilities and equipment.

Commodity storage and management is outlined in Section 31.

Silage storage and management

Roughage, or fibre, is essential in the diet of lotfed cattle to enable
normal rumen activity and may be provided as silage, hay or straw.

Silage typically contains higher levels of ME and CP than hay and is
considered more palatable and digestible.

The silage making process, design and management of storage are
critical to ensure the highest quality product, while minimising
losses during storage and feeding. Good quality silage, correctly
harvested and stored, maintains its quality for a long time.

Where the local environment or feed processing equipment is not suited
to growing and/or handling silage, a feedlot may feed hay instead.

Silage storage and management is outlined in Section 32.

Hay and straw storage and management

Hay or straw is best fed in a chopped form when mixed with
the grain and other commodities to ensure even intake of the
concentrate and roughage.

In an on site feed processing facility, the relatively high percentage
of roughage in a typical ration requires significant amounts of hay
(and/or silage) to be stored on site.

Hay storage and management is outlined in Section 33.

Storage and handling of liquid feedstuffs

Liquid feedstuffs are used for conditioning rations, improving
palatability, reducing dustiness and providing vitamin and mineral
nutrients to cattle. Many liquid by-product materials are available,
along with commercial liquid supplement products that incorporate
minerals, vitamins and enzymes.

When liquid feeds are used in rations that are prepared on site, these
need special equipment. This includes tanks and pumps designed to
handle liquids.

Storage and management of liquid feedstuffs is outlined in Section 34.
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Ration mixing and delivery

In feedlot production, it is important to maximise dry matter

intake. This is influenced by the method that is used for mixing and
delivering feed to the feed bunk. The greatest control over intake
can be achieved with a total mixed ration where feed ingredients are
batched together by weight, then mixed and delivered to the cattle.

The components of the feeding system are feed storage areas, a feed
batching and mixing area and equipment to deliver the feed to the
pens. Mixing and delivery are usually performed with a tractor-
trailer unit, or a truck with a mounted feed mixing/delivery bin.
Stationary mixers and bulk feed delivery vehicles can also be used.

The equipment required for ration mixing and delivery depends

. . . Commodities and liquid supplements being
on the type of ration preparation system (pre-mixed or prepared loaded into feed-mixing and delivery truck.

on site), the feeding system (bunk or self-feeders) and the feeding
strategy (uniformity, quality of finished product and number of feed
deliveries per day).

Ration mixing and delivery is outlined in Section 35.

Quick tips
e The site for on site feed storage and processing needs to consider traffic flow patterns and
proximity to production pens.

e Allow sufficient area for vehicle manoeuvring and turnarounds.

e Evaluate the effects of the design and layout of on site feed storage and processing
infrastructure on non-nutritional and nutritional considerations.

e Allow sufficient area for the storage of required volumes of roughage.

e Feed processing and delivery is the largest consumer of energy at a feedlot. Poor facility design
and/or poor location can lead to increased operational costs.

e Locate hay storage and processing equipment away from the main feed preparation facility to
minimise the risk of fire spreading.

e (onsider future expansion of the feedlot capacity.
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