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The Impact of Safety on Florida 
Agriculture

Florida agriculture, including forestry and 
fishing, made an annual economic impact of $53 
billion in 1998. More than 81,000 people work on the 
40,000 farms in the state, and more than 50,000 are 
employed in other activities related to agriculture. 
The state's agricultural enterprises range from large 
citrus, vegetable and cattle operations to small 
family-operated farms.

From 1989 to 1998, there were approximately 
240 deaths related to agriculture in Florida, according 
to data compiled by the Deep-South Agricultural 
Health and Safety Center. In addition, agriculture has 
one of the highest injury and death rates among U.S. 
industries.

Safety in Florida agriculture is challenging 
because:

• the state's agricultural enterprises are diverse,

• safety knowledge among workers varies,

• manual labor is used extensively,

• the climate creates year-round heat stress.

Therefore, it is vital to assist the public in 
learning about OSHA documents related to 
agriculture. More related information is available at 
the following Web sites:

Florida AgSafe: <http://www.flagsafe.ufl.edu>

OSHA Regulations: 
<http://www.osha.gov/comp-links.html>

Overview

This document, a condensation of Section 
1910.272, Appendix A of the Occupational Safety 
and Health Act (29 CFR), is not intended to be totally 
inclusive but rather to highlight the information and 
requirements in the complete OSHA standard that 
owners and managers of agricultural businesses 
should understand. Refer to the OSHA Web site 
given above for the complete standard and for court 
interpretations of the standard.
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Contents of OSHA Standard 
1910.272, Appendix A

• Section 1 -- Scope and Application

• Section 2 -- Emergency Action Plan

• Section 3 -- Training

• Section 4 -- Hot Work Permit

• Section 5 -- Entry into Bins, Silos, And Tanks

• Section 6 -- Contractors

• Section 7 -- Housekeeping

• Section 8 -- Filter Collectors

• Section 9 -- Preventive Maintenance

• Section 10 -- Grain Stream Processing 
Equipment

• Section 11 -- Emergency Escape

• Section 12 -- Dryers

• Section 13 -- Inside Bucket Elevators

Examples presented in this appendix may not be 
the only means of achieving the performance goals in 
the standard.

Section 1 -- Scope and Application

The provisions of this standard apply in addition 
to any other applicable requirements of this Part 1910 
(or Part 1917 at marine terminals). The standard 
contains requirements for new and existing grain 
handling facilities. The standard does not apply to 
seed plants which handle and prepare seeds for 
planting of future crops, nor to on-farm storage or 
feed lots.

Section 2 -- Emergency Action Plan

The standard requires the employer to develop 
and implement an emergency action plan. The 
emergency action plan (1910.38(a)) covers those 
designated actions employers and employees are to 
take to ensure employee safety from fire and other 
emergencies. The plan specifies certain minimum 

elements which are to be addressed. These elements 
include the establishment of an employee alarm 
system, the development of evacuation procedures, 
and training employees in those actions they are to 
take during an emergency.

The standard does not specify a particular method 
for notifying employees of an emergency. Public 
announcement systems, air horns, steam whistles, a 
standard fire alarm system, or other types of 
employee alarm may be used. However, employers 
should be aware that employees in a grain facility 
may have difficulty hearing an emergency alarm, or 
distinguishing an emergency alarm from other 
audible signals at the facility, or both. Therefore, it is 
important that the type of employee alarm used be 
distinguishable and distinct.

The use of floor plans or workplace maps which 
clearly show the emergency escape routes should be 
included in the emergency action plan; color coding 
will aid employees in determining their route 
assignments. The employer should designate a safe 
area, outside the facility, where employees can 
congregate after evacuation, and implement 
procedures to account for all employees after 
emergency evacuation has been completed.

It is also recommended that employers seek the 
assistance of the local fire department for the purpose 
of preplanning for emergencies. Preplanning is 
encouraged to facilitate coordination and cooperation 
between facility personnel and those who may be 
called upon for assistance during an emergency. It is 
important for emergency service units to be aware of 
the usual work locations of employees at the 
facility.

Section 3 -- Training

It is important that employees be trained in the 
recognition and prevention of hazards associated with 
grain facilities, especially those hazards associated 
with their own work tasks. Employees should 
understand the factors which are necessary to produce 
a fire or explosion, i.e., fuel (such as grain dust), 
oxygen, ignition source, and (in the case of 
explosions) confinement. Employees should be made 
aware that any efforts they make to keep these factors 
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from occurring simultaneously will be an important 
step in reducing the potential for fires and 
explosions.

The standard provides flexibility for the 
employer to design a training program which fulfills 
the needs of a facility. The type, amount, and 
frequency of training will need to reflect the tasks that 
employees are expected to perform. Although 
training is to be provided to employees at least 
annually, it is recommended that safety meetings or 
discussions and drills be conducted at more frequent 
intervals.

The training program should include those topics 
applicable to the particular facility, as well as topics 
such as: Hot work procedures; lock-out/tag-out 
procedures; bin entry procedures; bin cleaning 
procedures; grain dust explosions; fire prevention; 
procedures for handling "hot grain"; housekeeping 
procedures, including methods and frequency of dust 
removal; pesticide and fumigant usage; proper use 
and maintenance of personal protective equipment; 
and, preventive maintenance. The types of work 
clothing should also be considered in the program at 
least to caution against using polyester clothing that 
easily melts and increases the severity of burns, as 
compared to wool or fire retardant cotton.

In implementing the training program, it is 
recommended that the employer utilize films, 
slide-tape presentations, pamphlets, and other 
information which can be obtained from such sources 
as the Grain Elevator and Processing Society, the 
Cooperative Extension Service of the U.S. 
Department of Agriculture, Kansas State University's 
Extension Grain Science and Industry, and other state 
agriculture schools, industry associations, union 
organizations, and insurance groups.

Section 4 -- Hot Work Permit

The implementation of a permit system for hot 
work is intended to assure that employers maintain 
control over operations involving hot work and to 
assure that employees are aware of and utilize 
appropriate safeguards when conducting these 
activities.

Precautions for hot work operations are specified 
in 29 CFR 1910.252(a), and include such safeguards 
as relocating the hot work operation to a safe location 
if possible, relocating or covering combustible 
material in the vicinity, providing fire extinguishers, 
and provisions for establishing a fire watch. Permits 
are not required for hot work operations conducted in 
the presence of the employer or the employer's 
authorized representative who would otherwise issue 
the permit, or in an employer authorized welding 
shop or when work is conducted outside and away 
from the facility.

It should be noted that the permit is not a record, 
but is an authorization of the employer certifying that 
certain safety precautions have been implemented 
prior to the beginning of work operations.

Section 5 -- Entry into Bins, Silos, and 
Tanks

In order to assure that employers maintain 
control over employee entry into bins, silos, and 
tanks, OSHA is requiring that the employer issue a 
permit for entry into bins, silos, and tanks unless the 
employer (or the employer's representative who 
would otherwise authorize the permit) is present at 
the entry and during the entire operation.

Employees should have a thorough 
understanding of the hazards associated with entry 
into bins, silos, and tanks. Employees are not to be 
permitted to enter these spaces from the bottom when 
grain or other agricultural products are hung up or 
sticking to the sides which might fall and injure or 
kill an employee. Employees should be made aware 
that the atmosphere in bins, silos, and tanks can be 
oxygen deficient or toxic. Employees should be 
trained in the proper methods of testing the 
atmosphere, as well as in the appropriate procedures 
to be taken if the atmosphere is found to be oxygen 
deficient or toxic. When a fumigant has been recently 
applied in these areas and entry must be made, 
aeration fans should be running continuously to 
assure a safe atmosphere for those inside. Periodic 
monitoring of toxic levels should be done by direct 
reading instruments to measure the levels, and, if 
there is an increase in these readings, appropriate 
actions should be promptly taken.
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Employees have been buried and suffocated in 
grain or other agricultural products because they sank 
into the material. Therefore, it is suggested that 
employees not be permitted to walk or stand on the 
grain or other grain product where the depth is 
greater than waist high. In this regard, employees 
must use a full body harness or boatswain's chair 
with a lifeline when entering from the top. A winch 
system with mechanical advantage (either powered 
or manual) would allow better control of the 
employee than just using a hand-held hoist line, and 
such a system would allow the observer to remove 
the employee easily without having to enter the 
space.

It is important that employees be trained in the 
proper selection and use of any personal protective 
equipment which is to be worn. Equally important is 
the training of employees in the planned emergency 
rescue procedures. Employers should carefully read 
1910.134(e)(3) and assure that their procedures 
follow these requirements. The employee acting as 
observer is to be equipped to provide assistance and 
is to know procedures for obtaining additional 
assistance. The observer should not enter a space until 
adequate assistance is available. It is recommended 
that an employee trained in CPR be readily available 
to provide assistance to those employees entering 
bins, silos, or tanks.

Section 6 -- Contractors

These provisions of the standard are intended to 
ensure that outside contractors are cognizant of the 
hazards associated with grain handling facilities, 
particularly in relation to the work they are to 
perform for the employer. Also, in the event of an 
emergency, contractors should be able to take 
appropriate action as a part of the overall facility 
emergency action plan. Contractors should also be 
aware of the employer's permit systems. Contractors 
should develop specified procedures for performing 
hot work and for entry into bins, silos, and tanks and 
these activities should be coordinated with the 
employer.

This coordination will help to ensure that 
employers know what work is being performed at the 
facility by contractors; where it is being performed; 

and, that it is being performed in a manner that will 
not endanger employees.

Section 7 -- Housekeeping

The housekeeping program is to be designed to 
keep dust accumulations and emissions under control 
inside grain facilities. The housekeeping program, 
which is to be written, is to specify the frequency and 
method(s) used to best reduce dust accumulations.

Ship, barge, and rail loadout and receiving areas 
which are located outside the facility need not be 
addressed in the housekeeping program. Additionally, 
truck dumps which are open on two or more sides 
need not be addressed by the housekeeping program. 
Other truck dumps should be addressed in the 
housekeeping program to provide for regular cleaning 
during periods of receiving grain or agricultural 
products. The housekeeping program should provide 
coverage for all workspaces in the facility and include 
walls, beams, etc., especially in relation to the extent 
that dust could accumulate.

Dust Accumulations

Almost all facilities will require some level of 
manual housekeeping. Manual housekeeping 
methods, such as vacuuming or sweeping with soft 
bristle brooms, should be used which will minimize 
the possibility of layered dust being suspended in the 
air when it is being removed.

The housekeeping program should include a 
contingency plan to respond to situations where dust 
accumulates rapidly due to a failure of a dust 
enclosure hood, an unexpected breakdown of the dust 
control system, a dust-tight connection inadvertently 
knocked open, etc.

The housekeeping program should also specify 
the manner of handling spills. Grain spills are not 
considered to be dust accumulations.

A fully enclosed horizontal belt conveying 
system where the return belt is inside the enclosure 
should have inspection access such as sliding panels 
or doors to permit checking of equipment, checking 
for dust accumulations and facilitate cleaning if 
needed.
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Dust Emissions

Employers should analyze the entire stock 
handling system to determine the location of dust 
emissions and effective methods to control or to 
eliminate them. The employer should make sure that 
holes in spouting, casings of bucket elevators, 
pneumatic conveying pipes, screw augers, or drag 
conveyor casings, are patched or otherwise properly 
repaired to prevent leakage. Minimizing free falls of 
grain or grain products by using choke feeding 
techniques, and utilization of dust-tight enclosures at 
transfer points, can be effective in reducing dust 
emissions.

Each housekeeping program should specify the 
schedules and control measures which will be used to 
control dust emitted from the stock handling system. 
The housekeeping program should address the 
schedules to be used for cleaning dust accumulations 
from motors, critical bearings and other potential 
ignition sources in the working areas. Also, the areas 
around bucket elevator legs, milling machinery and 
similar equipment should be given priority in the 
cleaning schedule. The method of disposal of the dust 
which is swept or vacuumed should also be planned.

Dust may accumulate in somewhat inaccessible 
areas, such as those areas where ladders or scaffolds 
might be necessary to reach them. The employer may 
want to consider the use of compressed air and long 
lances to blow down these areas frequently. The 
employer may also want to consider the periodic use 
of water and hoselines to wash down these areas. If 
these methods are used, they are to be specified in the 
housekeeping program along with the appropriate 
safety precautions, including the use of personal 
protective equipment such as eyewear and dust 
respirators.

Several methods have been effective in 
controlling dust emissions. A frequently used method 
of controlling dust emissions is a pneumatic dust 
collection system. However, the installation of a 
poorly designed pneumatic dust collection system has 
fostered a false sense of security and has often led to 
an inappropriate reduction in manual housekeeping. 
Therefore, it is imperative that the system be 
designed properly and installed by a competent 
contractor. Those employers who have a pneumatic 

dust control system that is not working according to 
expectations should request the engineering design 
firm, or the manufacturer of the filter and related 
equipment, to conduct an evaluation of the system to 
determine the corrections necessary for proper 
operation of the system. If the design firm or 
manufacturer of the equipment is not known, 
employers should contact their trade association for 
recommendations of competent designers of 
pneumatic dust control systems who could provide 
assistance.

When installing a new or upgraded pneumatic 
control system, the employer should insist on an 
acceptance test period of 30 to 45 days of operation to 
ensure that the system is operating as intended and 
designed. The employer should also obtain 
maintenance, testing, and inspection information 
from the manufacturer to ensure that the system will 
continue to operate as designed.

Aspiration of the leg, as part of a pneumatic dust 
collection system, is another effective method of 
controlling dust emissions. Aspiration of the leg 
consists of a flow of air across the entire boot, which 
entrains the liberated dust and carries it up the up-leg 
to take-off points. With proper aspiration, dust 
concentrations in the leg can be lowered below the 
lower explosive limit. Where a prototype leg 
installation has been instrumented and shown to be 
effective in keeping the dust level 25% below the 
lower explosive limit during normal operations for 
the various products handled, then other legs of 
similar size, capacity and products being handled 
which have the same design criteria for the air 
aspiration would be acceptable to OSHA, provided 
the prototype test report is available on site.

Another method of controlling dust emissions is 
enclosing the conveying system, pressurizing the 
general work area, and providing a lower pressure 
inside the enclosed conveying system. Although this 
method is effective in controlling dust emissions 
from the conveying system, adequate access to the 
inside of the enclosure is necessary to facilitate 
frequent removal of dust accumulations. This is also 
necessary for those systems called "self-cleaning."
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The use of edible oil sprayed on or into a moving 
stream of grain is another method which has been 
used to control dust emissions. Tests performed using 
this method have shown that the oil treatment can 
reduce dust emissions. Repeated handling of the 
grain may necessitate additional oil treatment to 
prevent liberation of dust. However, before using this 
method, operators of grain handling facilities should 
be aware that the Food and Drug Administration must 
approve the specific oil treatment used on products 
for food or feed.

As a part of the housekeeping program, grain 
elevators are required to address accumulations of 
dust at priority areas using the action level. The 
standard specifies a maximum accumulation of 1/8 
inch dust, measurable by a ruler or other measuring 
device, anywhere within a priority area as the upper 
limit at which time employers must initiate action to 
remove the accumulations using designated means or 
methods. Any accumulation in excess of this amount 
and where no action has been initiated to implement 
cleaning would constitute a violation of the standard, 
unless the employer can demonstrate equivalent 
protection. Employers should make every effort to 
minimize dust accumulations on exposed surfaces 
since dust is the fuel for a fire or explosion, and it is 
recognized that a 1/8 inch dust accumulation is more 
than enough to fuel such occurrences.

Section 8 -- Filter Collectors

Proper sizing of filter collectors for the 
pneumatic dust control system they serve is very 
important for the overall effectiveness of the system. 
The air-to-cloth ratio of the system should be in 
accordance with the manufacturer's 
recommendations. If higher ratios are used, they can 
result in more maintenance on the filter, shorter bag 
or sock life, increased differential pressure resulting 
in higher energy costs, and an increase in operational 
problems.

A photohelic gauge, magnehelic gauge, or 
manometer, may be used to indicate the pressure rise 
across the inlet and outlet of the filter. When the 
pressure exceeds the design value for the filter, the air 
volume will start to drop, and maintenance will be 

required. Any of these three monitoring devices is 
acceptable as meeting paragraph (l)(1) of the 
standard.

The employer should establish a level or target 
reading on the instrument which is consistent with the 
manufacturer's recommendations that will indicate 
when the filter should be serviced. This target reading 
on the instrument and the accompanying procedures 
should be in the preventive maintenance program. 
These efforts would minimize the blinding of the 
filter and the subsequent failure of the pneumatic 
dust control system.

There are other instruments that the employer 
may want to consider using to monitor the operation 
of the filter. One instrument is a zero motion switch 
for detecting a failure of motion by the rotary 
discharge valve on the hopper. If the rotary discharge 
valve stops turning, the dust released by the bag or 
sock will accumulate in the filter hopper until the 
filter becomes clogged. Another instrument is a level 
indicator which is installed in the hopper of the filter 
to detect the buildup of dust that would otherwise 
cause the filter hopper to be plugged. The installation 
of these instruments should be in accordance with 
manufacturer's recommendations.

All of these monitoring devices and instruments 
are to be capable of being read at an accessible 
location and checked as frequently as specified in the 
preventive maintenance program.

Filter collectors on portable vacuum cleaners, 
and those used where fans are not part of the system, 
are not covered by requirements of paragraph (l) of 
the standard.

Section 9 -- Preventive Maintenance

The control of dust and the control of ignition 
sources are the most effective means for reducing 
explosion hazards. Preventive maintenance is related 
to ignition sources in the same manner as 
housekeeping is related to dust control and should be 
treated as a major function in a facility. Equipment 
such as critical bearings, belts, buckets, pulleys, and 
milling machinery are potential ignition sources, and 
periodic inspection and lubrication of such equipment 
through a scheduled preventive maintenance program 
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is an effective method for keeping equipment 
functioning properly and safely. The use of vibration 
detection methods, heat sensitive tape or other heat 
detection methods that can be seen by the inspector or 
maintenance person will allow for a quick, accurate, 
and consistent evaluation of bearings and will help in 
the implementation of the program.

The standard does not require a specific 
frequency for preventive maintenance. The employer 
is permitted flexibility in determining the appropriate 
interval for maintenance provided that the 
effectiveness of the maintenance program can be 
demonstrated. Scheduling of preventive maintenance 
should be based on manufacturer's recommendations 
for effective operation, as well as from the 
employer's previous experience with the equipment. 
However, the employer's schedule for preventive 
maintenance should be frequent enough to allow for 
both prompt identification and correction of any 
problems concerning the failure or malfunction of the 
mechanical and safety control equipment associated 
with bucket elevators, dryers, filter collectors and 
magnets. The pressure-drop monitoring device for a 
filter collector, and the condition of the lagging on 
the head pulley, are examples of items that require 
regularly scheduled inspections. A system of 
identifying the date, the equipment inspected and the 
maintenance performed, if any, will assist employers 
in continually refining their preventive maintenance 
schedules and identifying equipment problem areas. 
Open work orders where repair work or replacement 
is to be done at a designated future date as scheduled, 
would be an indication of an effective preventive 
maintenance program.

It is imperative that the prearranged schedule of 
maintenance be adhered to regardless of other facility 
constraints. The employer should give priority to the 
maintenance or repair work associated with safety 
control equipment, such as that on dryers, magnets, 
alarm and shut-down systems on bucket elevators, 
bearings on bucket elevators, and the filter collectors 
in the dust control system. Benefits of a strict 
preventive maintenance program can be a reduction 
of unplanned downtime, improved equipment 
performance, planned use of resources, more efficient 
operations, and, most importantly, safer operations.

The standard also requires the employer to 
develop and implement procedures consisting of 
locking out and tagging equipment to prevent the 
inadvertent application of energy or motion to 
equipment being repaired, serviced, or adjusted, 
which could result in employee injury. All employees 
who have responsibility for repairing or servicing 
equipment, as well as those who operate the 
equipment, are to be familiar with the employer's 
lock and tag procedures. A lock is to be used as the 
positive means to prevent operation of the 
disconnected equipment. Tags are to be used to 
inform employees why equipment is locked out. Tags 
are to meet requirements in 1910.145(f). Locks and 
tags may only be removed by employees that placed 
them, or by their supervisor, to ensure the safety of 
the operation.

Section 10 -- Grain Stream 
Processing Equipment

The standard requires an effective means of 
removing ferrous material from grain streams so that 
such material does not enter equipment such as 
hammer mills, grinders and pulverizers. Large 
foreign objects, such as stones, should have been 
removed at the receiving pit. Introduction of foreign 
objects and ferrous material into such equipment can 
produce sparks which can create an explosion hazard. 
Acceptable means for removal of ferrous materials 
include the use of permanent or electromagnets. 
Means used to separate foreign objects and ferrous 
material should be cleaned regularly and kept in good 
repair as part of the preventive maintenance program 
in order to maximize their effectiveness.

Section 11 -- Emergency Escape

The standard specifies that at least two means of 
escape must be provided from galleries (bin decks). 
Means of emergency escape may include any 
available means of egress (consisting of three 
components, exit access, exit, and exit discharge as 
defined in 1910.35), the use of controlled descent 
devices with landing velocities not to exceed 
15ft/sec., or emergency escape ladders from galleries. 
Importantly, the means of emergency escape are to be 
addressed in the facility emergency action plan. 
Employees are to know the location of the nearest 
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means of emergency escape and the action they must 
take during an emergency.

Section 12 -- Dryers

Liquefied petroleum gas fired dryers should have 
the vaporizers installed at least ten feet from the 
dryer. The gas piping system should be protected 
from mechanical damage. The employer should 
establish procedures for locating and repairing leaks 
when there is a strong odor of gas or other signs of a 
leak.

Section 13 -- Inside Bucket 
Elevators

Hazards associated with inside bucket elevator 
legs are the source of many grain elevator fires and 
explosions. Therefore, to mitigate these hazards, the 
standard requires the implementation of special 
safety precautions and procedures, as well as the 
installation of safety control devices. The standard 
provides for a phase-in period for many of the 
requirements to provide the employer time for 
planning the implementation of the requirements. 
Additionally, for elevators with a permanent storage 
capacity of less than one million bushels, daily visual 
inspection of belt alignment and bucket movement 
can be substituted for alignment monitoring devices 
and motion detection devices.

The standard requires that belts (purchased after 
the effective date of the standard) have surface 
electrical resistance not to exceed 300 megohms. Test 
methods available regarding electrical resistance of 
belts are: The American Society for Testing and 
Materials D257-76, "Standard Test Methods for D-C 
Resistance or Conductance of Insulating Materials"; 
and, the International Standards Organization's #284, 
"Conveyor Belts, Electrical Conductivity, 
Specification and Method of Test." When an 
employer has a written certification from the 
manufacturer that a belt has been tested using one of 
the above test methods, and meets the 300 megohm 
criterion, the belt is acceptable as meeting this 
standard. When using conductive belts, the employer 
should make certain that the head pulley and shaft are 
grounded through the drive motor ground or by some 
other equally effective means. V-type drive belts 

should not be used to transmit power to the head 
pulley assembly from the motor drive shaft because 
of the break in electrical continuity to the motor 
ground.

Employers should also consider purchasing new 
belts that are flame retardant or fire resistive. A flame 
resistance test for belts is contained in 30 CFR 
18.65.
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