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Introduction
Agriculture is one of the most dangerous industries in the U.S. Farmers and ranchers, both men and women, are exposed to many hazards in the agricultural workplace each day. In particular, individuals who have been farming less
than 10 years are particularly susceptible to equipment, livestock, and environmental worksite hazards due to their
limited experience.
This best practices manual provides risk reduction information and resources for agricultural entrepreneurs and will
help farm and ranch owners and managers to plan for effective safety and health management programs. This program planning manual has five units of recommended safety and health best practices for production agriculture.
A safety and health management plan must be in a written format to be viable and effective. There can be serious legal
and financial consequences for farm and ranch operators when workers or guests are injured or become ill and the farm
has no written safety and health plan. Written safety and health plans should include these major components:
1. Establishing safety policy and procedures. The safety policy statement for your business should be the foundation
of your safety program. A safety policy is a statement of goals, objectives, and operational procedures that are
created and approved by the highest ranking owner/manager at the farm or ranch. The policy should be written
and then shared with all workers on the farm or ranch. The policy should include the most important safety and
health procedures that apply to all workers, family members, managers, and owners. It should also identify ways
that workers are actively involved in the development and implementation of the plan.
2. Identifying and assessing hazards and risks. A list of methods that the business can use to inspect and/or monitor
the worksite for hazardous equipment, chemicals, and environmental conditions should be compiled. It should
include control procedures for eliminating or reducing the hazard to employees, customers, and the general public. See examples of hazard inspection forms in this section.
3. Preventing and controlling hazards and risks. The most positive approach to preventing injury and property loss
is the elimination of hazardous conditions. Management should also make specific statements in the written
safety program about risk reduction through the use of personal protective equipment (PPE).
4. Educating and training employees. All aspects of employee training and education related to hazardous work
conditions and safe work procedures are part of safety and health planning. Both the timing and type of training
are important. Training and education should take place before new workers start work, for hazards and risks
identified during seasonal tasks, for workers who are in need of retraining, and to meet legal obligations. In order for the training and education to be effective, it should be completely described with appropriate evaluation
methods and tools included.
5. Evaluating training programs and resources. The only way to determine if safety and health training has been
effective in correcting hazards and reducing risk is to evaluate the training program. Methods include:
		 • Observe employees after the training has been conducted. This is referred to as observational analysis.
		 • Administer short pre- and post-tests before and after the training session to determine if the desired
		 knowledge gain has been achieved.
		 • Have employees demonstrate their newly learned skills and capabilities after the training has been completed.
Samples of post-test evaluation tools are found in Unit 5.
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Unit 1.
Establishing Safety Policies and Procedures
The initial unit in this manual covers the importance of implementing safety policies that are appropriate for your
business. You are also provided with suggestions for getting employees involved with, and committed to, following
safety and health procedures that reduce their risk for injury and illness.
Safety policies describe the “who-what-when-where-why” of a company’s focus on safety and health. The policy should:
1. Express the importance of safety and health in your operation.
2. Include a statement of safety and health goals.
3. Identify who is responsible for various parts of the safety and health program.
4. Make clear that responsible parties have the authority to act as needed.
5. Identify general safety rules to be followed.
6. Establish accountability procedures for complying with the safety and health program.
Guidelines for general safety rules that are part of the safety policy should be:
1. Broad and cut across all hazards and all workers, including family members and management.
2. Simply stated for the least knowledgeable worker.
3. In a language that all workers can understand.
4. Logical and enforceable.
5. Developed through involvement of employees.
A written safety policy is only as effective as management’s support for it. If management doesn’t follow the policies,
workers can’t be expected to follow them either. Talk is cheap; you have to demonstrate a commitment to your safety
policy and procedures. Enforce your safety and health policies consistently across all employee levels within your
business.
Your safety policy should specify who is responsible for what rules and procedures related to the written safety and
health program. This is the accountability component mentioned above. One approach is to establish an organizational chart that spells out safety and health program responsibilities. For very small operations, this chart might be
simpler or perhaps not needed.
Operator/manager:
• Establish and promote safety policy and procedures
• Identify and correct hazardous workplace conditions
• Purchase and provide appropriate PPE
• Enforce safety policy and procedures
• Conform to OSHA recordkeeping requirements (see pages 27–32 in Unit 3)
Supervisor/crew manager:
• Perform periodic safety inspections
• Report and record safety problems
• Communicate safety procedures
• Provide employee safety and health training
• Evaluate and document safety training
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Workers:
• Follow safety policy and procedures
• Operate equipment in a safe manner
• Wear assigned PPE at all times
• Report hazards and close calls
Because it is has been documented that new employees have a higher injury rate than established workers during
their initial six months of employment, the employer’s safety policy must be discussed thoroughly with all workers during their first day on the job. Document the initial presentation of the safety and health policy to employees
through both employee and supervisor signatures and dating of the signed document. Each employee should be
given a personal copy of the document and a copy should be kept in the company’s employment files.
Included in this unit are two examples of a safety and health policy. Figure 1 is for larger operations that may have
numerous workers, while Figure 2 is for smaller operations that may have only a few workers, some of whom may
be part-time employees. Both examples include an area to provide signatures and dates for documentation. These
examples can be modified to suit your farming or ranching operation. They are followed by suggestions for ways to
get workers involved and enthusiastic about your safety and health management plan.
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ABC Farming Enterprises, Inc.
Safety and Health Policy
The safety and health of workers on our farm is just as important as farm production output and product quality. Our farm will comply with all applicable workplace safety and health regulations and support and enforce
occupational safety and health standards that equal or exceed the best practices for our industry. An employee
safety committee that is representative of our entire employment team will be supported. Based on input from
all employees and managers, our farm’s specific work safety and health goals are:
1. Strive to achieve a “zero incidents” goal.
2. Train our work staff to perform all work tasks safely.
3. Provide personal protective equipment (PPE) appropriate for all job activities.
4. Improve and maintain safe equipment and environmental conditions on the farm.
5. Perform regularly scheduled work inspections and document and remediate all hazards.
6. Prepare and train all employees to react appropriately under emergency conditions.
7. Establish a continual reporting system for “close call” and “near miss” incidents.
8. Reward workers appropriately for their safety and health workplace achievements.
Supervisors are responsible for training workers in specific safe work practices. Supervisors must enforce company rules and ensure that employees follow safe practices during their work. All workers have responsibility
for their own safety as well as for the safety of their fellow workers. Workers are expected to participate in the
safety and health program, which includes immediately reporting accidents, hazards, and unsafe work practices to a supervisor or safety committee representative; wearing required personal protective equipment; and
participating in and supporting safety committee activities.
The following workplace safety rules apply to everyone employed at this farm operation:
1. No employee is required to do a job that he or she considers to be unsafe.
2. No horseplay will be tolerated at our farm worksites.
3. No illicit drugs or alcohol are permitted on the farm.
4. A no-smoking policy is strictly enforced on our farm.
5. Injuries and/or unsafe work practices should be reported to management immediately.
6. Employees are not permitted to operate machines that they have not been trained on.
7. Failure to follow these safety rules can result in verbal or written warnings, job re-assignment or retraining, or employment termination.
As a worker at ABC Farming Enterprises, Inc., I have read and understand and will abide by the safety and
health policies as stated above.
_____________________________________			___________________________________
Name of Employee						Name of Manager
_____________________________________			___________________________________
Signature of Employee		
Date				
Signature of Manager
Date
Figure 1 | Sample of policy statement for larger business firms.
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ABC Farming Enterprises, Inc.
Safety and Health Policy Statement
The employees of ABC Farms represent the key to the economic viability of our businesses. Our employees are
the most important asset of our organization, and we take your health, welfare, and safety very seriously. Our
commitment to a sustainable safety and health program includes written workplace safety procedures, training on identified worksite hazards, maintaining workplace equipment and tools in a safe manner, provision of
personal protective equipment (PPE) as needed for all employees, first aid and CPR training, and adherence to
all standards, rules, and regulations governing workplace safety and health.
The management team of ABC Farms fully understands the organization’s obligation to protect our employees
from risks and hazards found at the workplace, and we pledge to do our best to fulfill our responsibilities for
implementing this policy statement and all associated safety and health workplace rules and guidelines.
By signing and dating this policy document, I pledge to support the efforts of ABC Farms to maintain a workplace free of preventable injury and property damage incidents.

_____________________________________
		
Printed Name of Employee					

__________________________________
Printed Name of Management Rep.

____________________________________			___________________________________
Signature of Employee						
Signature of Management Representative
___________________________________			___________________________________
Date								Date

Figure 2 | Sample of policy statement for smaller business firms.
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Getting Workers Involved and Enthusiastic
Below are suggestions for gaining support and participation by workers in your safety and health management plan.
By implementing some or all of these suggestions, you are establishing a level of employee ownership for a safety and
health plan that they can buy into. It demonstrates that you are truly committed to worker involvement in the planning and implementation of a full-time safety and health program with the best interests of all employees in mind.
Worker involvement suggestions:
a. Include workers in the development, review, and improvement of the safety policy.
b. Organize a joint worker-management safety committee, and establish a system for rotating active membership
among your workforce.
c. Select workers to actively participate in hazard reviews and periodic safety inspections.
d. Involve workers in injury and property damage incident investigations.
e. Develop a system whereby workers can make safety suggestions and recommendations in a nonthreatening
atmosphere at the workplace.
f. Recognize good safety practices and behaviors by workers with appropriate verbal and written acknowledgments
and financial rewards.
g. Demonstrate desired safety behaviors by setting a good example at all times.
h. Be sure all worker safety and health training activities are conducted on company time and are documented by
trainers.
i. Enforce your safety and health policy and procedures consistently across all employee levels within your business.
j. Develop and implement safety recognition and incentive programs based on accepted safety behaviors rather
than on injury reporting data.
Note: Basing recognition and incentive programs on injury data may encourage workers to hide minor injuries
that could turn into a major injury because it wasn’t treated properly when it occurred.
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Unit 2.
Identifying and Assessing Hazards and Risks
In this unit, you will learn about identifying and ranking hazards that can create unsafe work environments at your
farming operation. This is a three-step process: 1) hazard identification; 2) hazard assessment or analysis; and 3)
prioritizing the hazards so that those with a higher degree of risk are corrected most quickly.
A hazard is any existing or potential condition that can result in injury, illness, death, and/or property damage or
environmental loss. Therefore, almost anything on the farm or ranch can be considered a hazard. Common categories of hazards include tractors, machinery, equipment, buildings, structures, shops, hand and power tools, animals,
roadways, chemicals, and working surfaces. Hazards may involve activities such as feeding or moving animals, driving tractors, tilling plots, maintenance of equipment or buildings, traveling between locations, lifting, etc.
For many operations, identifying hazards is a hit-or-miss, unplanned process where you or a worker stumble onto or
notice a hazard at the workplace. Examples include damaged or missing PTO driveline guards, broken ladder rungs,
burned-out security and/or safety lighting, and leaking or damaged fuel containers. However, a more structured and
systematic process involving at least three actions for each hazard is more effective in identifying and assessing hazards and risks that need your attention.
These three actions are 1) a systematic method for identifying hazards; 2) assessment of the identified hazards; and 3)
ranking or prioritizing the hazards for corrective action. Assessing and ranking hazards tend to overlap and intertwine as opposed to being discretely different functions. Let’s look at identifying hazards first.

Identifying Hazards
Identifying hazards, also commonly referred to as hazard auditing, is an ongoing process, and many tools exist to
help with this process. The most common tool is a hazard inspection form, which is meant to remind you of existing
and potential hazards. These inspection forms exist in a variety of formats. Some are simple checklists (Figures 3 and
Figure 4), but the more useful inspection forms also allow you to designate how serious the hazard is, what action(s)
might be needed to correct it, what the corrective action will cost, and a target date for implementing corrective
action. See Figures 5 through 8 for examples of more useful hazard inspection forms.
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Simple1 Hazard Checklist
General
Hazard

Yes

Tractors/Machinery
Rollover protection (ROPS) on all tractors
Seat belt available on all ROPS tractors
PTO master shields installed and undamaged
PTO driveline protection installed and undamaged
Bypass starter covers installed
SMV installed and undamaged for highway use
Keys out of ignitions in secure storage area
Facilities
Shop area housekeeping rules established
Flammable fuels in approved containers
Walk areas maintained in slip-proof manner
Ladders maintained in safe condition
Chemicals stored in designated and signed areas
Livestock fencing appropriate and maintained
Fire extinguishers charged and visible
Smoke and fire detectors installed and working
Lockout/tagout capabilities available and used
Personal protective equipment (PPE)
Hearing and eye protection available
Separate storage area for PPE
Confined Spaces
Gas detection equipment available
Signage used to designate hazardous conditions
Workers trained on confined space hazards
Simple format refers to whether or not the hazard is found during an inspection of the worksite.
Not applicable. These potential hazards do not apply to my farm operation.

1
2

Figure 3 | Simple hazard checklist—general.
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No

NA2

Simple1 Hazard Checklist
Farm Market
Hazard

Yes

Tractors/Machinery
Rollover protection (ROPS) with seat belt on all tractors
Safe produce wagons with chains, hitch pins, and tires
PTO master shields installed and undamaged
PTO driveline protection installed and undamaged
Tractor bypass starter covers installed
SMV installed and not faded and undamaged for highway use
Keys out of ignitions and stored secure when not in use
Facilities
Market area housekeeping rules established
No flammable fuels in customer or public areas
Public walk area access maintained in slip-proof manner
Ladders maintained in safe condition
Chemicals stored in designated, signed, and locked areas
Business signage meets codes/does not block views
Fire extinguishers charged and visible
Smoke and fire detectors installed and working
Walk-in coolers with fool-proof interior unlock safeguards
Personal protection equipment (PPE)
Hearing and eye protection available
Separate storage area for PPE
Safe lifting techniques taught and guidelines followed
Confined Spaces
Gas detection/ammonia monitors available
Low oxygen level detection monitors available
Prominent signage used to designate hazardous conditions
Workers trained on confined space hazards
Simple format refers to whether or not the hazard is found during an inspection of the worksite.
Not applicable. These potential hazards do not apply to my farm operation.

1
2

Figure 4 | Simple hazard checklist—farm market.
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No

NA2

Expanded1 Hazard Checklist
General
Hazard

Yes

No

Action
Required

Date Fixed

NA2

Tractors/Machinery
Rollover protection (ROPS) on all tractors
Seat belt available on all ROPS tractors
PTO master shields installed and undamaged
PTO driveline protection installed and undamaged
Bypass starter covers installed
SMV installed and undamaged for highway use
Keys out of ignitions in secure storage area
Facilities
Shop area housekeeping rules established
Flammable fuels in approved containers
Walk areas maintained in slip-proof manner
Ladders maintained in safe condition
Chemicals stored in designated and signed areas
Livestock fencing appropriate and maintained
Fire extinguishers charged and visible
Smoke and fire detectors installed and working
Lockout/tagout capabilities available and used
Personal protective equipment (PPE)
Hearing and eye protection available
Separate storage area for PPE
Confined Spaces
Gas detection equipment available
Signage used to designate hazardous conditions
Workers trained on confined space hazards
Expanded format refers to a checklist that includes action required to fix hazard and target date fixed. This column could also be labeled as a “Target
Date” for correcting the hazard.
2
Not applicable. These potential hazards do not apply to my farm operation.
1

Figure 5 | Expanded hazard checklist—general.
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Expanded1 Hazard Checklist
Farm Market
Hazard

Yes

No

Action
Required

Date
Fixed

NA2

Tractors/Machinery
ROPS w/seat belt on all tractors
Safe produce wagons w/chains, hitch pins, and tires
PTO master shields installed and undamaged
PTO driveline protection installed and undamaged
Tractor bypass starter covers installed
SMVs installed and unfaded and undamaged
Keys out of ignitions in secure storage area
Facilities
Market area housekeeping rules established
No flammable fuels in customer or public areas
Public walk areas maintained in slip-proof manner
Ladders maintained in safe condition
Chemicals in designated/signed/secured areas
Business signage meets codes/does not block views
Fire extinguishers charged and visible
Smoke and fire detectors installed and working
Lockout/tagout capabilities available and used
Walk-in coolers with fool-proof lock safeguards
Personal protective equipment (PPE)
Hearing and eye protection available
Separate storage area for PPE
Safe lifting techniques taught/guidelines followed
Confined Spaces
Gas detection/ammonia monitors available
Low oxygen level detection available
Prominent signage for hazardous conditions
Workers trained on confined space hazards
1
Expanded format refers to a checklist that includes action required to fix hazard and target date fixed. This column could also be labeled as a “Target
Date” for correcting the hazard.
2
Not Applicable. These potential hazards do not apply to my farm operation.

Figure 6 | Expanded hazard checklist—farm market.
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Safety Priority1 Hazard Checklist
General
Hazard

Yes

No

Priority

Tractors/Machinery
Rollover protection (ROPS) on all tractors
Seat belt available on all ROPS tractors
PTO master shields installed and undamaged
PTO driveline protection installed and undamaged
Bypass starter covers installed
SMVs installed and undamaged for highway use
Keys out of ignitions in secure storage area
Facilities
Shop area housekeeping rules established
Flammable fuels in approved containers
Walk areas maintained in slip-proof manner
Ladders maintained in safe condition
Chemicals stored in designated and signed areas
Livestock fencing appropriate and maintained
Fire extinguishers charged and visible
Smoke and fire detectors installed and working
Lockout/tagout capabilities available and used
Personal protective equipment (PPE)
Hearing and eye protection available
Separate storage area for PPE
Confined Spaces
Gas detection equipment available
Signage used to designate hazardous conditions
Workers trained on confined space hazards
The safety priority format goes one step further and provides information about the hazard level and risk.
Not applicable. These hazards to do not apply to my farm.

1
2

Figure 7 | Safety priority hazard checklist—general.
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Target Date

NA2

Safety Priority1 Hazard Checklist
Farm Market
Hazard

Yes

No

Priority

Tractors/ Machinery
ROPS with seat belt on all tractors
Safe wagons w/chains, hitch pins, and tires
PTO master shields installed and undamaged
PTO driveline protection installed and undamaged
Tractor bypass starter covers installed
SMVs not faded and undamaged for highway use
Keys out of ignitions in secure storage area
Facilities
Farm market area housekeeping rules established
No flammable fuels in customer or public areas
Walk area/public access slip-proof
Ladders maintained in safe condition
Chemicals in designated/signed/secure areas
Business signage meets codes/no blockage
Fire extinguishers charged and visible
Smoke and fire detectors installed and working
Walk-in coolers w/fool-proof lock safeguards
Personal protective equipment (PPE)
Hearing and eye protection available
Separate storage area for PPE
Safe lifting methods taught/guidelines followed
Confined Spaces
Gas detection/ammonia monitors available
Low oxygen level detection monitors available
Signage used to designate hazardous conditions
Workers trained on confined space hazards
The safety priority format goes one step further and provides information about the hazard level and risk.
Not applicable. These potential hazards do not apply to my farm operation.

1
2

Figure 8 | Safety priority hazard checklist—farm market.
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Target Date

NA2

Forms similar to these are readily available on websites from insurance companies, farm safety organizations, and
land-grant universities, and at create.extension.org/node/88797.
While simple checklists are handy and easy to use, the dichotomous nature of a checklist (i.e., only two choices: safe
or unsafe; satisfactory or unsatisfactory; yes or no) isn’t very precise because hazards do not often exist in a yes-or-no
fashion. Hazards aren’t either “there” or “not there”; rather, they exist in various degrees and shades. One example is a
simple checklist that includes only the YES or NO option on a tractor’s slow-moving vehicle (SMV) emblem (Figure
9). A simple checklist might indicate (YES) that an SMV was properly mounted on the rear of the tractor but does
not indicate the condition of the SMV. It may be dirty, faded, or damaged and not effective in warning other vehicle
drivers about the dangers associated with the slow-moving farm equipment on which it is attached.
Hazard checklists should be limited to questions that denote the physical condition of the
equipment, implement, structure, or other item
that is being assessed. Persons using checklists
can’t typically answer questions about operator
behavior since they often can’t observe that
behavior. An example of this situation is this
two-part checklist question on grain bins. It
begins by asking, “Do grain bins have both outside and inside permanently affixed ladders?”
This is observable by the person completing the
checklist and is considered to be a reasonable
question for a YES or NO response. The second
part of the question, “Is a life line used when
working inside?” is behavioral and can’t be
reliably answered unless the person using the
checklist observes the life line being used each
time it should be used.

Figure 9 | SMV emblem installation. This SMV emblem is installed in the correct
location, but it is faded and bent and has lost its reflective characteristics.

A hazard identification tool that identifies hazards in degrees and is limited to the physical condition of equipment,
facilities, tools, or other items is exemplified by the Penn State FARM-HAT (Farm/Agricultural/Rural Management
Hazard Analysis Tool) inspection form.
FARM-HAT is a simple inspection method that allows a person to assess the degree or level of hazard that may exist
at the time of the audit process. Because it uses a consistent scale from Most Protection (least hazardous) (1) to Least
Protection (most hazardous) (5), it also helps to evaluate and rank the seriousness of the hazard (the second and
third actions mentioned earlier). FARM-HAT has three formats for each hazard topic that clearly depict and describe the level of hazard. This simple ranking system provides critical safety and health knowledge and information
with minimal text. Figures 10, 11, and 12 are examples of the three formats for the FARM-HAT for PTO drivelines.
Figure 13 shows how to prioritize correcting hazards using FARM-HAT. More than 150 machinery/equipment and
building/facility hazard topics are found at extension.psu.edu/business/ag-safety/farmhat. These are in alphabetical
order by category, then by topic once the category has been accessed.
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Most Protection
1. Driveline shaft shield is in place, is
in good condition, and it can easily
rotate by hand. Chain prevents shield
from rotating.

Reminders

PTO drivelines present
a wrap point hazard.
Always walk around
equipment when the
PTO shaft is connected
to the tractor.
Turn off tractor and disengage the PTO before
servicing, adjusting, or
unplugging equipment.

2.

3. Driveline shaft shield is in place but is
bent, cracked, sliced and/or does not
rotate freely.

Personal Protective
Equipment
When working around
PTO’s wear:

4.

5. Driveline shaft shield is missing or the
equipment never had one.

Least Protection
Figure 10 | FARM-HAT hazard audit tool for PTO drivelines.
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Item
:

3. Driveline shaft shield is in place but
is bent, cracked, sliced and/or does
not rotate freely.

Item
:

2.

Item
:

1. Driveline shaft shield is in place, is
in good condition, and it can easily
rotate by hand. Chain prevents
shield from rotating.

Item
:

Most Protection

Item
:

Agricultural Machinery
PTO Drivelines

1

1

1

1

1

2

2

2

2

2

3

3

3

3

3

4

4

4

4

4

5

5

5

5

5

4.
5. Driveline shaft shield is missing or
the equipment never had one.

Least Protection

:
Item

:
Item

:
Item

Item

Item

:

Farm/Ag/Rural Management Hazard Audit Tool

:

Figure 11 | FARM-HAT hazard audit combo tool for multiple PTO driveline machines.

Agricultural Machinery
PTO Drivelines
1. Driveline shaft shield is in place, is in good condition, and it can easily rotate by hand. Chain prevents shield from rotating.

1

1

1

1

1

2.

2

2

2

2

2

3. Driveline shaft shield is in place but is bent, cracked, sliced and/or does not rotate freely.

3

3

3

3

3

4.

4

4

4

4

4

5. Driveline shaft shield is missing or the equipment never had one.

5

5

5

5

5

Figure 12 | FARM-HAT hazard audit tool for multiple PTO driveline machines.
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FARM-HAT
Understanding Hazard Audit Results

R
A
N
K

PROTECTION
1

HAZARD LEVEL

CORRECTIVE ACTIONS

NEGLIGIBLE OR LOW

Hazard should be fixed, repaired or
improved when possible.

MODERATE

Hazard should be fixed, repaired or
improved soon.

SEVERE OR HIGH

Hazard should be fixed, repaired or
improved immediately.

MOST PROTECTION

2

3

4

5

LEAST PROTECTION

Figure 13 | FARM-HAT hazard prioritization table with suggested corrective actions.

While a good hazard identification tool such as FARM-HAT and others found at create.extension.org/node/88797
can help assess hazards, they do not provide a good mechanism for ranking risk. Tools for this are described next.

Assessment and Ranking of Risk
Even though the words hazard and risk are often used interchangeably, there is a difference between them. Understanding this difference is important for assessing and ranking risk. A hazard is any existing or potential condition
that can result in injury, illness, death, or other loss. Risk involves hazards but means something different. Risk is a
measure of the probability and severity of possible harm. Risk is found by combining a rating of the probability (or
likelihood) that something bad will happen with a rating of the possible consequences (severity) of the harm that
results.
Following are examples of commonly used words and explanations for describing probabilities and consequences of
injury or loss.
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Examples of Ranges for Probability/Likelihood
3 level (simplest):
• High probability		
• Moderate probability		
• Low probability		
				
5 level (more detailed):				
• Frequent—likely/probable to occur almost daily
• Probable—likely/probable to occur several times in a period of time (week/month)
• Occasional—likely/possible to occur sometime in a period of time (year/couple of years)
• Remote—not likely to occur but is possible (years, life cycle)
• Improbable—possible but probability hard to distinguish from zero
Example of Range for Consequences (Severity)
• Catastrophic—imminent danger, one or more deaths, widespread illness, loss of major facilities or equipment
• Critical—severe injury, serious illness, property, and equipment damage (amputations, fractures, long-term/
permanent impairment, and temporary loss of property or equipment)
• Marginal—less serious injury, illness, or property damage (sutures, deep bruises, strains, short-term disability,
short-term loss of equipment or property)
• Negligible—first aid cases, easy or quick repair of equipment or property
These probability and consequences are assigned numbers or letters and put into a risk matrix that identifies the
most serious risks. A risk matrix helps to assess and rank hazards. Figure 14 is a risk matrix that suggests how to
think about the consequence and frequency of each cell.

CONSEQUENCE
FREQUENCY
Frequent (A)
Likely to occur;
repeatedly
Probable (B)
Likely to occur
several times
Occasional (C)
Likely to occur
sometime
Remote (D)
Not likely to
occur

Catastrophic (1)
Death, permanent
disability
A1
High: shut down
now
B1
High: shut down
now
C1
High: shut down
now
D1
Serious: high
priority fix

Improbable (E)
Very unlikely

E1
Medium: fix soon

Critical (2)
Disability, > 3 mos.
A2
High: shut down
now
B2
High: shut down
now
C2
Serious: high
priority fix

Marginal (3)
Minor, lost work
time
A3
Serious: high
priority fix
B3
Serious: high
priority fix
C3
Medium: fix soon

D2
Medium: fix soon

D3
Medium: fix soon

E2
Low: fix or leave
as is

E3
Low: fix or leave
as is

Figure 14 | Risk matrix table defining high risk to low risk.
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Negligible (4)
First aid, minor
treatment
A4
Medium: fix soon
B4
Medium: fix soon
C4
Low: fix or leave
as is
D4
Low: fix or leave
as is
E4
Low: fix or leave
as is

Risk matrices are best used when just starting to develop an overall safety and health management plan. It helps to
organize and prioritize what group or types of risks to pay attention to and address first. Following are Figures 15 and
16, which are examples of completed risk matrices.

Risk Matrix
Farm Market Operation
Consequence

Frequency

Catastrophic

Critical

Marginal

Negligible

Death, Permanent
disability

Disability, >3 mos.

Minor, lost work time

First aid, minor

Employee strains
back lifting totes

Employee staples
finger with staple
gun

Tractor overturn
ROPS cab

Melon rolls off
counter onto foot

Frequent

Probable

Employee falls off
old ladder to attic

Occasional

Tractor overturn
non-ROPS

Remote

Customer car pulls
onto road in front of
vehicle

Customer falls from
hay-ride wagon

Improbable

Tornado hits sales
building

Overnight fire
damages sales area

Figure 15 | Risk matrix for a farm market operation.
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Ammonia leak from
walk-in cooler

Risk Matrix
Vegetable Farm Operation
Consequence

Catastrophic

Critical

Marginal

Negligible

Death, Permanent
disability

Disability, >3 mos.

Minor, lost work time

First aid, minor

Frequent

Worker trips in wet
field

Worker cuts finger
with harvesting
knife

Probable

Worker drops pumpkin on foot

Frequency

Occasional

Tractor overturn no
ROPS

Worker is entangled
in unguarded PTO

Remote

Worker is electrocuted by irrigation
pipe

Customer falls from
hay-ride wagon

Improbable

Worker is struck by
lightning

Tractor overturn
ROPS cab

Figure 16 | Risk matrix for a vegetable farm operation.

Once the workplace hazards are identified, assessed, and ranked, you are now ready to think about methods and
techniques to prevent and control them. Since ranking them helps to establish a level of priority for each, Unit 3 will
cover recommended methods and techniques for limiting safety and health risks at your operation.
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Unit 3.
Preventing and Controlling Hazards and Risks
This unit will help organize your thoughts and approaches to hazard and risk prevention and control. There are
several principles that can help guide development of your safety and health management plan. Some are simple and
very straightforward, while others take a little more time to understand and apply. This chapter also identifies safety
and health regulations that are relevant and may dictate portions of your safety and health management plan.
Let’s discuss the principles and look at examples and tools for how to make use of them. While these principles represent best practices, not all are applicable to all farm and ranch operations.

Principle 1: An injury incident normally derives from multiple causes rather than a single cause.
While it is common to identify the cause of an incident as the last identifiable human activity that directly resulted
in injury (or property loss), there are always multiple actions and events that lead up to the final activity. This means
that there are always multiple opportunities for interventions to prevent the same incident from happening again.
One way to identify multiple prevention and control opportunities is to use the Haddon Matrix. The goal of safety is
to prevent damage to people, products, and the environment. Unwanted and undesired events most often occur sequentially or in “phases,” and each phase presents an opportunity for prevention or control. Additionally, prevention
or control can be applied to people; products, objects, and things; and the physical environment (called “factors”). By
putting these factors and phases into a matrix, we end up with nine opportunities to either prevent or control how
much damage is done.

Haddon Matrix

PHASES

FACTORS

		

People

Products

Pre-event

(before it happens)

Event
(while it happens)

Post-event
(while it happens)

Figure 17 | Sample of uncompleted form for the Haddon Matrix.
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Physical
Environment

The most practical use of the Haddon Matrix is when thinking about a single item or activity that has a broad range
of hazards associated with it. In some cases there will be no prevention or control strategy for a cell. Figures 18 and
19 are examples of how a completed Haddon Matrix would look when thinking about tractor safety and safe lifting
and loading techniques at farm produce operations.

Haddon Matrix
Item: Tractor Safety
Activity: Tractor Operations
FACTORS

PHASES

People

Products

Physical Environment

Pre-event
(before it happens)

Training on safe tractor
operation

Pre-operation tractor
inspections

Identify intersections with
blind corners

Event
(while it happens)

Tractor operators using
seat belt on ROPS tractors

ROPS with working seat
belt are on all tractors

Emergency marking and
lighting with SMVs in use
for highway operations

Post-event
(while it happens)

Update training in first aid
and CPR for all workers

Tractors with updated first
aid kits and charged fire
extinguishers

Plan for emergency rescue
services for remote field
locations

Figure 18 | Haddon Matrix for safe tractor operation.
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Haddon Matrix
Item: Harvest Safety
Activity: Lifting and Loading Operations
FACTORS

PHASES

People

Products

Physical Environment

Pre-event
(before it happens)

Lifting techniques training Totes and lugs with ergoimplemented
nomic designs

Loading sites with stable
and slip-proof surfaces

Event
(while it happens)

Proper lifting techniques
at loading sites

Ergonomic totes and lugs
used to load product

Loading site is stable and
provides safe conditions
for moving product

Post-event
(while it happens)

Review and update lifting
techniques training

Check condition of used
lugs and totes and replace
damaged examples

Improve product loading
and unloading zones if
instability and access
become problematic

Figure 19 | Haddon Matrix for safe lifting techniques.

Principle 2: The selection of an injury prevention or control strategy is not dependent upon the
rank order or importance of causal factors.
In other words, just because “something” is a major contributor to an injury incident, it doesn’t always mean that
working directly with that “something” is the most effective or efficient means of injury prevention.
Examples of this principle include:
• People smoking in bed often cause home fires, but development of self-extinguishing cigarettes is a more effective way of stopping home fires than trying to motivate people to stop smoking in bed.
• Good housekeeping would prevent many tripping incidents, even though people could and should be more careful where they walk.
• Farmers tip their tractors over backward because they may have improperly hitched the tractors to something
and pulled. But if every tractor had an enclosed ROPS cab, few farmers would ever be killed.
The important point here is to always look beyond the direct cause of an incident to see if there might be effective
methods of prevention or control that have little to do with the direct cause of a particular incident.
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Principle 3: Passive strategies that provide automatic protection against injury are more effective than active strategies that require participation by those being protected.
Active strategies normally involve human behavior, and there is ample evidence that people can’t always be relied
upon to follow directions or to make good decisions. Once active participation by workers is required to ensure safety at work, problems may arise when they forget what they were supposed to do; don’t follow through because they
feel it is extra “busy” work, or have seen others perform duties unsafely and get away with it.
Examples of this principle include:
• Motor-vehicle airbags will automatically deploy in a crash and protect drivers even if they didn’t buckle their seat
belts.
• Fuses will automatically shut off an overloaded electrical circuit even if a worker overloads the circuit by plugging in too many tools.
• One effective way to make sure potentially dangerous walkways and stairs are lighted properly is to install motion detectors that automatically turn on lighting as employees enter a work area. These lighting systems will also
automatically turn off the lights when workers have safely left the area.
Some passive strategies can be combined with active strategies to achieve optimal protection against hazards and
risks. For example, a roll bar on a tractor (passive strategy) will provide considerable protection to an operator in
case of a rollover. However, if the operator also buckles the seat belt (active strategy), he or she will be afforded the
maximum amount of protection available.

Principle 4: There is a “hierarchy of control” for preventing and controlling injury.
The purpose of the hierarchy in Figure 20 is to provide a systematic approach to eliminate, reduce, or control the
risks from different hazards.
The most effective controls are at the top of the hierarchy with each of the following steps considered less effective than
the one before it. Sometimes a combination of these approaches can be used to achieve an acceptable level of risk.

Hierarchy of Control
Eliminate
Substitute
Engineering
Warnings
Most Effective

Administrative
PPE

Figure 20 | Hierarchy of control diagram.
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Least Effective

A. Eliminate hazard or risk. It is obvious that eliminating hazards is the most effective method to reduce risks associated
with a specific hazard because once the hazard is eliminated, there is no risk. For some hazards, this may be easy to
do, but not so easy for others. For example, not handling pesticides at all eliminates the risk of being poisoned. On the
other hand, the risk of a tractor overturn can’t be eliminated unless you ban all tractor use. Injuries associated with
handling animals can’t be eliminated unless you ban livestock from your farm. Banning tractors and animals may not
be realistic options on many farm and ranches. This is obviously not a realistic solution to the problem.
B. Substitute product or activity. This step often works in tandem with elimination of hazard or risk, but it can be a
unique step. Examples of this step include substituting a less hazardous pesticide (CAUTION label) for a more
dangerous one (WARNING or DANGER label) as in Figure 21 below, using artificial insemination (AI) techniques
in place of a bull for breeding, substituting a wide front-end tractor for a narrow front-end tractor, and using an
automatic lift to raise a small animal to a comfortable working height instead of lifting manually.

Figure 21 | Pesticide substitution labels. A pesticide label depicting a less hazardous product on the left that can be substituted for the higher toxicity
product shown on the right.

C. Engineering controls. This control refers to using guards, barriers, or other devices (as in Figure 22) that either
provide separation between you and the hazard or minimize the damage from the hazard. Guards over rotating
shafts, augers, gears, belts, and chains are common examples of providing a barrier between you and the hazard.
A tractor roll bar is an example of using engineering to minimize damage and injury from an overturn. Roll bars
do not eliminate the risk of an overturn, but if the tractor overturns, the roll bar is designed to limit the degree
of roll and to provide a zone of protection so that the operator is not crushed by the tractor. Using the seat belt
helps keep the operator within a zone of protection. Making use of automatic hitching couplers between tractors
and implements would be an example of using engineering controls to reduce risks associated with crushing or
run-over type incidents when a worker is attempting hitching.
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Figure 22 | Engineered hazard protection. The left photo shows that all of the engineered entanglement protection has been removed. The right photo
shows attached and well-engineered protective guarding and shielding over a rotating driveline shaft.

D. Warnings. Warnings, like those in Figure 23, include safety decals, pictograms, and signage commonly found on
farms or ranches. These remind us that a hazard or risk is present. This control is important but not particularly
effective at preventing or controlling risk of injury or other damage. There are two reasons to use this control: 1)
warnings are often legally required by safety regulations; and 2) a person must be aware of a hazard or risk before
he or she can be expected to avoid it or follow needed safety practices. The lack of sufficient warning is a costly
liability for employers in the event that a worker becomes injured or ill at the workplace.

Figure 23 | Warning signage on farms. The photo on the left warns of liquid manure storage hazards, while the right photo is displayed on a confinement
storage structure. The use of pictograms and more specific hazard warnings are more effective than excess written warnings.

There are many reasons why warnings are not very effective. Warning signs and decals often become dirty, scratched,
or worn and are unreadable. More importantly, a warning means that a hazard exists and relies on the person interacting with the item to follow instructions or safety practices that are on the warning. Research shows that many
people do not follow the instructions on safety warnings. One reason is that people encounter so many warnings on
a daily basis that these messages lose their power to influence an individual’s decision making.
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E. Administrative controls. Administrative controls are appropriate for the workplace. For example, as shown in
Figure 24, if a machine is running, you can limit the time any worker is exposed to excessive noise by rotating
workers so that the duration of the individual exposure time is limited.
When it comes to providing safety training or education, research shows that people aren’t reliable at following directions; that is why it is low on the totem pole of
the control hierarchy.
People have their own reasons for not following safety
practices and the training they have received, but most
reasons revolve around saving money, time, and effort.
Additionally, when workers engage in unsafe practices
and are not hurt, this simply re-enforces the concept of
taking more risk.

Figure 24 | Silage blower. Silage blowers create excessive noise.

F. Personal protective equipment (PPE). This control is last because it does nothing to prevent or correct hazards;
rather, it limits the amount of damage or level of injury or illness that the hazard causes. It is problematic since
it relies on human behavior to ensure that workers wear their assigned PPE. Workers often resist wearing PPE
because it doesn’t fit comfortably, is too expensive, is not readily available when needed, and may not look fashionable. Proper PPE, as seen in Figure 25, is mandated by some safety regulations, and employers are required to
purchase and provide it for their workers.

Occupational Safety and Health Regulations
Farm and ranch operators and managers must be
knowledgeable about occupational safety and health
regulations to incorporate them into safety and health
management plans. Understanding occupational safety
and health regulations that apply to farm or ranch operations can be very confusing. There are both state and
federal regulations that may be applicable. This manual
addresses federal regulations that have wide applicability to farm and ranch operations. If there is an injury incident, these regulations could result in legal liability for
the farm or ranch operation. Some federal regulations
have state-level counterparts, and this will be explained.
Learn about your state’s occupational safety and health
regulations for agriculture by contacting your state’s
departments of labor and agriculture.

Figure 25 | Sample eye protection. Eye protection is one form of personal protective equipment (PPE) that is essential for agricultural workers.

While there can be significant adverse consequences (e.g., fines, criminal proceedings, lawsuits) for not complying
with occupational safety and health regulations, what is important to remember is that regulations often represent
“best safety practices” for workplace safety and health. Complying with at least the spirit of the regulations provides
you with guidelines for implementing hazard control plans and risk prevention strategies.
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Federal OSHA. The Occupational Safety and Health Act (OSHA) is the primary regulation that governs occupational
safety and health in the U.S. However, OSHA is applicable only to work operations that involve employers and employees, thus family-only operations are not under OSHA’s jurisdiction. OSHA regulations became effective in 1970,
but in 1976 Congress passed what is known as the “small farm exemption.” This exemption prohibits enforcement
of OSHA regulations on farms and ranches with ten or fewer employees over the previous twelve months and those
with no temporary labor camps. Additionally, OSHA sometimes specifically excludes all agricultural operations from
certain standards. Two examples of this are OSHA 1910.146, Permit-Required Confined Spaces, and 1910.147, The
Control of Hazardous Energy (Lockout/Tagout) standards. Consequently, OSHA has little direct impact on most
farm and ranch operations because the vast majority use only family labor or have 10 or fewer employees.
If a farm or ranch operator employs 11 or more nonfamily workers and is inspected for any reason, OSHA can use its
“general duty clause” to cite the employer for violation of easily recognized best safety practices. The OSHA General
Duty Clause says that an employer must provide a place of employment free of recognized hazards. The hazards associated with non-ROPS tractors, unguarded machines, excessive noise, poorly maintained ladders, manure storage,
grain bins, and a host of other common farm hazards are well documented. A serious or fatal injury to a hired worker often triggers an OSHA investigation. They will use their General Duty Clause to cite you for commonly known
hazards that are uncorrected and work practices that do not represent best safety practices. They can do this even
when agriculture has been exempted from a standard. For example, if a worker is injured by an electrically powered
machine that starts up unexpectedly, you can be cited under the General Duty Clause for violating the lockout/tagout
standard even though agriculture is exempt from this standard.
Federal OSHA Recordkeeping and Reporting of Occupational Injuries and Illnesses (29 CFR 1904). Employers with more
than 10 workers and those that are not classified as a partially exempt industry must record work-related injuries and
illnesses using the OSHA 300, 300A, and 301 forms. Agriculture is not a partially exempt industry. Important: all
employers must orally report to OSHA the work-related death of an employee within 8 hours of finding out about
it. For any in-patient hospitalization, amputation, or eye loss, employers must report the incident within 24 hours
of learning about it. Additional information on recording and reporting work-related injuries and fatalities can be
found by visiting the OSHA website at www.osha.gov/recordkeeping.
State OSHA. Many states (25) have some form of their own Occupational Safety and Health regulations. One provision in the federal OSHA Act mandates that if a state adopts a state OSHA plan, it has to be as strict as or stricter
than the federal regulations. This means that in states with their own OSHA plans, farm operations may not have
the same exemptions from standards or enforcement of standards that exist in states where only federal OSHA is in
effect. As some state plans cover only state and local government workers, farmers and ranchers need to know if their
state has a state OSHA plan, and how farms and ranches may be affected.
OSHA Agriculture Regulations. This section identifies the primary federal OSHA regulations that are applicable to
farms and ranches. OSHA agricultural standards are identified as 29 CFR (Code of Federal Regulations) Part 1928
and can be accessed by typing in “OSHA and Agriculture” in your web browser. You are encouraged to review the
details of these standards and incorporate them into your safety and health management plan.
• Rollover Protective Structure (ROPS) (29 CFR 1928.51). This standard specifies that a certified ROPS must be
installed on each tractor operated by an employee. It further states that each ROPS-equipped tractor shall have
a seat belt and that each employee should use the seat belt. It also requires annual safety training on safe tractor
operation.
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State OSHA Plan States
State Name

State Abbreviation

State Name

State Abbreviation

Alaska

AK

New Jersey

NJ

Arizona

AZ

New Mexico

NM

California

CA

New York

NY

Connecticut

CT

North Carolina

NC

Hawaii

HI

Oregon

OR

Illinois

IL

South Carolina

SC

Indiana

IN

Tennessee

TN

Iowa

IA

Utah

UT

Kentucky

KY

Vermont

VT

Maryland

MD

Virginia

VA

Michigan

MI

Washington

WA

Minnesota

MN

Wyoming

WY

Nevada

NV

Figure 26 | Listing of states with approved OSHA plans at the time of this printing.

• Guarding of Farm Field Equipment, Farmstead Equipment and Cotton Gins (29 CFR 1928.57). This standard
provides for the protection of employees from the hazards associated with moving machinery parts on farm field
equipment, farmstead equipment, and cotton gins used in any agricultural operation. It also has an annual safety
training requirement.
• Field Sanitation (29 CFR 1928.110). This standard applies to any agricultural establishment where 11 or more
employees are engaged on any given day in hand-labor operations in the field. It includes requirements for
hand-washing facilities, toilet facilities, and potable (drinking) water.
This next section identifies OSHA regulations applicable to agriculture that were included in OSHA’s general industry standards (29 CFR Part 1910) when passed in 1970. These can be accessed by typing “OSHA Standards” in your
web browser.
• Storage and Handling of Anhydrous Ammonia (29 CFR 1910.111). This standard applies to the design, construction, location, installation, and operation of anhydrous ammonia systems, including refrigerated ammonia storage systems. It primarily affects farmers and ranchers through specifications for nurse tanks, filling of applicator
tanks, protective clothing, emergency procedures, and communicating hazard exposures to workers.
• Temporary Labor Camps (29 CFR 1910.142). This standard addresses environmental aspects of housing for
camps, such as site selection and construction, ventilation, heating, sanitation for cooking, eating, toilets, etc.
• Specifications for Accident Prevention Signs and Tags (29 CFR 1910.145). This standard applies to the design,
application, and use of signs or symbols to indicate and define specific hazards that could harm workers, the
public, or cause damage to property. These specifications are intended to cover all safety signs except those
designed for streets, highways, and railroads. These specifications do not apply to plant bulletin boards or to
safety posters. This is the standard that specifies the use of a slow-moving vehicle (SMV) emblem on agricultural
equipment operated on public roads.
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This next section contains several 29 CFR 1910 standards for general industry that have been passed since 1970. Agriculture was not specifically excluded from these standards, so they are relevant if you employ 11 or more workers.
Compliance with these standards is something OSHA often looks at when they conduct worksite inspections.
• Occupational Noise Exposure (29 CFR 1910.95). The purpose of this standard is to provide protection against
occupational noise exposure during an eight-hour work day. Employers must administer a continuing, effective
hearing conservation program if workers are exposed to noise levels of 85 decibels or higher.
• Personal Protective Equipment (PPE) (29 CFR 1910.132). This standard provides that protective equipment,
including personal protective equipment for eyes, face, head, and extremities, protective clothing, respiratory
devices, and protective shields and barriers, shall be provided, used, and maintained in a sanitary and reliable
condition whenever hazards are encountered that could cause injury, illness, or impairment.
• Respiratory Protection (29 CFR 1910.134). This standard is designed to protect workers against the inhalation
of harmful dusts, fogs, fumes, mists, gases, vapors, smoke, and sprays. It requires that the employer develop and
implement a written respiratory protection program that specifies required procedures for respirator use by employees.
These next three OSHA standards specifically exclude agriculture, but OSHA has been known to fine employers
under the General Duty Clause when violations of these standards have been observed during worksite inspections,
particularly if the inspection is the result of an injury to an employee.
• Permit-Required Confined Space (29 CFR 1910.146). This standard contains requirements for practices and procedures to protect employees in general industry from the hazards of entry into permit-required confined spaces.
Among other things, a written confined space entry program is required.
• Lockout/Tagout (29CFR 1910.147). This standard involves the control of hazardous energy during the operation,
servicing, or maintenance of equipment that functions through electrical power. It requires that power sources
be physically disabled.
• Hazard Communications (29 CFR 1910.1200). The purpose of this standard is to effectively communicate the
hazards involved with all chemicals used or found at the workplace. The communication of the information to
workers can be achieved by sharing label information, posting of signage indicating the hazards, maintaining
safety data sheets for all chemicals, and through documented worker training programs. Note: Although pesticides are chemicals, the EPA’s Worker Protection Standard (WPS) generally governs the use and storage of this
classification of chemicals.
Federal U.S. DOL Youth Regulations. The U.S. Department of Labor (U.S. DOL) also has regulations that impact farmers and ranchers and their employment practices, especially those involving the hiring of younger workers. The Hazardous Occupations Order for Agriculture (HOOA) includes regulations that specify the types of farming activities
that may be assigned to youth younger than 16 years of age. Changes to HOOA that were being considered in 2012
were not acted upon and have now been removed from further consideration by U.S. DOL. Employers should check
the following website for current regulations: www.dol.gov/dol/topic/youthlabor/agriculturalemployment.htm.
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State Child Labor Regulations. Most states have their own specific regulations on the employment of minors. Because of the variability among the states, you should check with your state’s department of labor to ensure that you
are in compliance with all child labor regulations relevant to your business operation.
Worker Protection Standard. The U.S. Environmental Protection Agency (EPA) has a standard, the Worker Protection Standard (WPS), that governs the safety and health of workers who could be potentially exposed to pesticides.
This standard deals with applicator licenses, restricted-use pesticides, the requirements for worker training and notification, personal protection, and field re-entry intervals. It applies to all farmers and ranchers who apply, or hire the
application of, chemicals used to control pests on crops or livestock and in storage facilities.
In addition to the above regulated areas, the WPS also requires employers to “take any necessary steps to prevent
heat illness while personal protective equipment is being worn.” These necessary steps include worker training; monitoring and adjusting work schedules based on high temperatures and humidity, especially during heavy workload
activities; and providing ample drinking water to replace body fluids lost from sweating while working.
State Motor-Vehicle Codes. There are also state regulations associated with operating farm tractors and equipment
on public roads. State regulations include different definitions of implements of husbandry, speed limits for slowmoving vehicles, lighting and marking standards, age limitations on young operators, and more. You should be
cognizant of the regulations in your state and access them as needed.
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Unit 4.
Educating and Training Employees
Once you have implemented safety policies and procedures and instituted and analyzed hazard assessments for your
farming operation, you are now ready to develop and deliver safety and health training for your employees. This unit
is designed for improving your success rate with adult learners who have a unique set of requirements for effective
learning environments. Some major components of good safety education and training for adults include:
• Identifying hazards and adopting control measures
• Learning about safe working behaviors and practices
• Training on the proper use, maintenance and storage of PPE
• Gaining knowledge about emergency procedures and first aid
• Methods for obtaining additional information
But there is much more to understand to be effective with safety and health education and training efforts and activities. These next sections will identify several factors that are important for farm and ranch operators to understand
about safety education and training. In addition, several tools and techniques are identified to help with building
safety and health knowledge and skills among your workforce. Be sure all worker safety and health training activities
are conducted on company time and documented by trainers.

Education vs. Training
Everyone should understand that there is a difference between the terms education and training, even though most
people use the terms interchangeably. Education emphasizes broader principles, concepts, and knowledge about
something, while training emphasizes practical applications of the information that is being presented. For example,
a person may be able to learn a considerable amount of information about a hazard (education) but may not learn
how to recognize the hazard (a skill) if never given the opportunity to experience it in the workplace. On the other
hand, learning to recognize a hazard (a skill) normally involves some understanding of why it is a hazard (education). In putting together a safety and health plan, both education and training are needed.

Adult Learning Principles
Most safety education and training on farms and ranches for operators and workers is going to involve adults 18
years of age or older.
Adults normally demand more control over their own learning than youthful learners, and an adult’s motivation to
learn is often driven by internal factors (e.g., self-improvement) rather than external factors (e.g., required attendance by state law or to receive a grade). In addition, adult learners often pursue knowledge that provides immediate
results. Instructors of adult learners must understand that adults have life experiences and want to apply what they
learn.
Here are few additional tips for developing and delivering education and training to adult learners:
• Meaningfulness. Workers need to understand why a certain procedure is better than another one. Adequate
explanation of why one method of completing a task can decrease risk or exposure to a hazard gives meaningfulness to doing the task safely.
• Legitimate, personalized examples. Adult learners need legitimate, concrete examples of how they can apply the
information being provided to their own situations.
• Learning through practice. Good safety training involves regular practice until the correct and safe way of doing
things becomes a habit.
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• Consistent feedback. Adults want constant and consistent feedback on how they are progressing during the learning process.
• Small group learning exercises. Adults like the intimacy of smaller group learning where they are not “lost in the
shuffle.”
• Positive reinforcement. Adults like the recognition brought on by positive reinforcement for following and adopting a safety practice as opposed to negative recognition when a person is not following a recommended safety
practice.

Keep Safety and Health Training Interesting
There are several ways to keep safety and health training interesting for workers. Many of these methods are implied
by the adult learning principles discussed above. For example, the adage “Tell me, I forget; Show me, I may remember; Involve me, I understand” incorporates the concepts of meaningfulness and practice.
Other ways to keep your safety training interesting for your employees are to:
• Keep it relatively short. There are times when a 5- to 10-minute session is long enough. Training or education
that is not interactive or hands-on should not go longer than 30 to 45 minutes. Examples of short, concise, and
frequent safety training are exemplified by “tailgate” safety training. Shorter training sessions conducted at the
worksite will maintain the interest level of the trainees and minimizes preparation time for the trainers.
• Safety training needs to be hands-on. Each worker is given the opportunity to experience the hazard or risk under
a controlled training environment. Fit-testing a respirator is an example of hands-on training where the trainee
learns the proper methods for achieving maximum protection from a known airborne hazard.
• Workers should report close-call incidents. Be sure they are comfortable speaking about any unsafe practices or
chances that may have taken place. Other workers may easily relate to what their fellow workers are reporting
because they are likely exposed to the same work scenarios that resulted in a close-call incident.
• Avoid canned or generic programs. Training slides and videos can be boring and are not always relevant to the
work your workers are used to on a daily basis. An example might include a mowing safety video that depicts
workers on large, commercial mowers in the middle of a manicured golf course. Remember that visuals should
be used as an aid to instruction, not the instruction itself.
• Strive for variability in the training. Don’t use the same format every time. For example, every few training sessions
use individualized training instead of group training. Let need and topic determine method of instruction or
meeting format.
• Include emergency response actions as a part of training. Teach CPR and first aid, first-on-the-scene responses,
and how to properly report and document emergencies.
• Utilize outside presenters. Seeing new faces and hearing different voices can spice up safety training. Universities,
cooperative extension, insurance companies, community health professionals, safety equipment representatives,
local emergency service providers, and safety consultants are all possibilities for guest speakers, and most are free
of charge. In some cases, accident victims can be inspiring, but be sure that they spread a message of preventing
and following safety practices as a part of their presentation.

Job Instruction Training
Job Instruction Training (JIT) is a simple yet systematic method for how you teach or train others. It is widely used
in industry because it has proved to be an effective and efficient way to do safety and health training. JIT consists of
four steps that an instructor follows when teaching workers how to do something.
Step 1. Preparation. Trainer puts worker at ease by explaining the job to be taught, asking what he or she already
knows about the subject, and why doing the job safely is important. Treat the worker as a peer.
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Step 2. Presentation. Trainer demonstrates the work process one step at a time, stressing key points. Explain the
“why” of each step. Workers involved in the training should be observing and asking questions.
Step 3. Performance. Worker performs the task one step at a time and explains out loud the steps and key points back
to the trainer. Trainer notes discrepancies and corrects immediately. Worker repeats tasks and explanations as many
times as necessary. Repeating instructions helps the worker internalize instructions. Until the worker can confidently
repeat the instructions, he or she doesn’t know the task well enough.
Step 4. Follow-up. Trainer must monitor performance and correct any errors or unsafe acts before they become a
habit. Check performance often at first, and then gradually taper off.
To use JIT effectively, the trainer should know the job thoroughly, be a safe worker, and have the patience, skills,
and desire to train. Training should be with real tools and equipment at the worksite, the same for all workers, and
with adequate time allowed. Advantages of using the JIT method include more easily motivated workers because the
training is personal; identifying and correcting deficiencies as they occur in the training; being able to immediately
evaluate the training; and encouraging questions and learning because the training is practical, realistic, and demonstrated under actual conditions. The JIT method is also a way to take advantage of adult learning principles and keep
training interesting.

Job Safety Analysis
Job Safety Analysis (JSA) is a four-step written procedure that identifies the hazards or potential hazards associated
with each step of a job and then develops solutions that will eliminate or guard against the hazards. Like other tools
described in this manual, it has multiple uses. For example, it could easily be included in Unit 2 because it helps to
identify hazards, or it could have been mentioned in Unit 3 because it can be a major safety program component. It
is included in this unit because its best use is as a training guide for new workers and/or new jobs. It often helps improve the efficiency of jobs and work tasks because of the way jobs are broken down in this process. JSAs are sometimes also referred to as Job Hazard Analysis (JHA).
Below are the four steps of a JSA with key explanations for each step that make this a useful training tool. Following
these steps are examples of applying the JSA technique to common jobs on the farm or ranch (Figures 27 and 28). As
you read about the steps, look at the examples for clarification of key points.
Step 1. Select the job. A job is a sequence of separate steps or activities that together accomplish a goal. A job step
is a single and separate activity that clearly advances a work assignment and is a logical portion of that assignment.
Job steps can’t be too broadly defined (e.g., farming, building a facility, rebuilding an engine) or too narrowly defined
(e.g., flipping on a light switch, pushing a button, tightening a screw). Jobs that can be broken logically into anywhere
from four to eight or nine steps are ideal for a JSA. Jobs that require 10–12 steps or more begin to get cumbersome
for the JSA process.
Step 2. Break the job into steps. The three key points for breaking down a job include: a) each step should accomplish
some major task; b) begin each step with an action word; and c) each step tells “what is done,” not “how it is done.”
The “what is done rather than how it is done” is one of the most difficult factors to apply. It helps to keep the number
of words describing a step to a minimum. Other helpful hints include using one or more experienced workers to
break the job down and to break a job into all steps before considering hazards or solutions associated with the steps.
To maintain order within the JSA, use grid lines or number each successive step.
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Step 3. Identify potential hazards. Examine each step to identify hazards, actions, or conditions that could lead to an
injury. Ask yourself, “How can a person get hurt when doing this step or this job?” It is important to identify both
obvious and potential hazards, including those that may have minor consequences and low probability of occurrence. Use hazard checklists to remind yourself of possible hazards. Also important: list both how the injury can
occur and what the injury might be.
Step 4. Develop solutions and recommended actions. For each step decide what is necessary to eliminate, control,
or minimize the hazards. Be specific; say exactly what needs to be done. Avoid general statements like “be careful”
because that isn’t specific. Provide a recommended action for each hazard. It is OK to repeat recommended actions
as often as necessary. You can include personal protective equipment (PPE) for each hazard or if it is the same for all
hazards, include it at the top of the form as a general instruction.
Here are a couple of examples of completed JSAs. These can be typed on to a computer or handwritten on 5"x 7"
cards. Your JSA for the same job may be different from someone else’s because of subtle differences in equipment,
facilities, or processes, or because you choose to break down a job differently.

Job Safety Analysis

Type of job: Helping to hitch a wagon to a tractor
Date: March 2, 2013

Personal Protective Equipment to be worn: Work boots with steel toes, leather gloves
Basic Job Steps

Potential Hazards

Check wagon wheels

Wagon could roll when tongue is picked Be sure wheels of the wagon are
up, causing a crushing injury.
blocked.

(Operator) Backs tractor to within a
few inches of wagon tongue.

Crushed between tractor and wagon
if tractor operator miscalculates while
backing.

Backs with low gear and low engine
speed. Stand outside of tractor and wagon until tractor driver stops tractor and
puts in park or neutral and sets brakes.
Use hand signals.

(Helper) Align wagon tongue/pin hole
with tractor drawbar/pin hole.

Straining the back if the tongue is
heavy.

Use leg muscles to lift; use portable jack
if tongue is heavy.

Back tractor to match pin holes, drop
pin when aligned.

Crushed between tractor and wagon
if tractor operator miscalculates while
backing crushing injury to the hands.

Backs with low gear and low engine
speed. Use hand signals. Keep hands in
back of drawbar connection point.

Insert safety clip or pin. Attach safety
chains if present.

Crushing injury to the feet if the wagon
tongue slips off of the tractor drawbar.

Operator puts tractor in park or neutral
and sets brakes before helper attaches
safety pin, chains. Helper steps from
between tractor and wagon before tractor
operator moves tractor.

Figure 27 | Completed JSA in table format.
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Recommended Action or Procedure

JSA: Changing stone on bench grinder

March 3, 2013

PPE: safety glasses, gloves, steel-toed shoes
Basic Job Steps

Potential Hazards

Recommended Action or Procedure

1. Lockout bench grinder

1. No hazard

1. Pull wall plug on bench grinder, place plug in
lockout device, tag. Put key in pocket.

2. Remove/loosen guards

2. Cuts from contact w/sharp edges

2. Using screwdriver and 3/8 in. socket wr,
remove stone guard and spark shield; loosen
tool rest, push back to stone.

3. Remove worn stone

3. Cuts from contact w/sharp edges;
crushed toe from dropping stone

3. Place a wedge between the tool rest and
grinding wheel on opposite side to remove
retaining nut. Use 3/8 in. socket to remove
nut, washer and stone.

4. Ring test new stone

4. Crushed toe from dropping stone

4. Support center of new stone with dowel, tap
stone with screw drive handle at 12, 3, 6, 9
o’clock. Listen for metallic ring.

5. Install stone

5. Cuts from contact w/sharp edges

5. Slide new stone onto shaft, add washer, nut.
Tighten per manufacturer recommendation.

6. Install guard

6. Cuts from contact w/sharp edges

6. Re-install guards & shield, tighten tool rest to
1/8 in. from stone.

7. Remove lockout, test stone

7. Struck by stone, stone fragments

7. Remove lockout device & tag. Plug in Grinder.
Stand to side before turning on in case it flies
off, disintegrates.

Figure 28 | Completed JSA on a 5" x 7" card.

JSAs are also useful for injury investigations. Comparisons can be made between how the job was supposed to be
performed with how it was being done at the time of the incident. It can also be used to observe workers to see if
they are performing tasks as efficiently as possible. JSAs are most effectively developed on-site, using actual tools,
equipment and jobs. Ideally, an owner/manager can work with two or three employees who perform the job to develop the JSA. JSAs can also uncover unsafe shortcuts and maintenance that has been put off and provides an opportunity for workers to suggest better or alternate methods of completing tasks.

Learning from News Articles and Other Media
Using newspaper and magazine articles, photographs, TV news reports, and like sources of media takes advantage of
what teenage and adult workers bring to the job—previous experiences that impact their own thinking and understanding and a desire to be actively engaged in learning activities. The key to this type of learning and training is
that the instructor organizes the way a group talks about a topic so that specific learning takes place. The structuring
usually takes place through the asking of questions that lead to thoughtful analysis of a particular incident or issue.
To use this as instructional material, break the training audience into groups of four. Everyone should read the news
clipping and then answer questions. Everyone is encouraged to express their opinion and thoughts on each question.
One person should summarize all answers for their group and be prepared to discuss with the whole group.
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For example, by using stories from newspaper clippings that describe injury incidents or perhaps an editorial about
a controversial issue such as at what age should a child be allowed to operate a tractor, workers can gain insight into
risky behaviors. Examples of how to use this technique are below and on the following page. Figures 29 and 30 are
news stories about injury incidents. Identifying information has been removed. If you have enough participants, you
could divide them into groups and let each group report. If time doesn’t allow everyone to voice their opinion on
each question, be sure that everyone is able to express their thoughts at least once.
		

Adapted from news story involving farm work injuries to young children

Title:
Source:

String of children killed in farm accidents raises safety issue
Associated Press - Pennsylvania
(The farmer being interviewed) raised four sons
on the dairy farm where he spent his own childhood. To him, injuries are an unfortunate part of
growing up on a farm.
But (the farmer) has mixed feelings about the
criminal charges brought against the father of a
toddler boy who fell from the bucket of a frontend loader and was run over.

A toddler was run over by a plowing disc in
(county) as his father started a tractor attached to
the implement. The same day, another toddler in
(county) was crushed after falling from a horsedrawn wagon that his 6-year-old brother was
driving.
The boy’s father and another brother had been
walking along-side, clearing stones from a field.

“It’s a sad situation,” said (the farmer). “People
have to do what’s correct by the laws. And parents have to use an abundance of caution.”

“All of the farmers have learned from these
accidents” (the reporter) said. “It’s a tough way
to learn.”

(The father of the victim) was to be arraigned
this month in (the county) on charges of child
endangerment and reckless driving in the tragic
death of his son.

Ensuring the safety of children on farms is a matter
that the law leaves mainly to families. While farm
safety experts questioned about the Pennsylvania
deaths stopped short of calling for new laws, they
said that parents need to keep the youngest children
away from farm machinery.

While (the interviewed farmer) and other Pennsylvania farmers question the criminal charges, they
are stunned by the tragic death and those of two
other toddlers in recent farm accidents.

It’s tough to draw the line when it comes to
where children should or shouldn’t be on a farm,
(the reporter) said. “It’s hard to do. Young kids
want to be with their father. Tractors can be very
tempting.”

Figure 29 | Abstract of newspaper clipping on fatal injury incidents involving children.

Read the news clipping and then answer the following questions. Everyone should express their thoughts on each
question.
1. Should there be laws to govern exposure of very young children (e.g., infants, toddlers, preschoolers) to potentially serious farm work hazards or situations? Why or why not?
2. Should a parent ever be prosecuted for knowingly risking serious injury or death to their very young children?
3. What ideas do you have for encouraging parents to limit exposure of very young children to farm work hazards?
4. What are possible childcare alternatives for farm parents who do not have affordable or practical childcare opportunities available?
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Adapted from news story involving farm work injuries to young children

Title:
Source:

(Local) man dies in farm accident
(From staff reports)
A (local) man died of injuries from a farm accident
Saturday at 3:44 p.m., according to (local area)
Department of Emergency Services officials.
(The victim) was baling hay on his (local) farm
when the accident occurred. He was flown from
the field by Life Flight to (a trauma care hospital)
where he died.

Reports from the scene indicate (the victim) was
riding a tractor and baling hay. He got off the
tractor to move a bale of hay when the tractor proceeded down a hill, and as the (victim) ran after the
machine, the baler swung around and struck him.
A large number of local fire and emergency units
responded to the scene.

Figure 30 | Abstract of newspaper clipping on fatal injury with tractor.

Read the news clipping and then answer the following questions. Everyone should express their thoughts on each
question.
1. Do think you the victim understood the hazards of getting off a running tractor?
2. What do you think caused the tractor to roll after the victim got off the tractor?
3. What could have been done to prevent this injury incident? Was there another way to accomplish the work goal?
Here are some additional hints for effectively using this technique:
• This is a low-cost alternative to other types of training.
• It requires being alert to news stories about safety issues that can be useful to you as an operator/manager/trainer
with employees.
• Always use open-ended questions to structure the dialog.
• Ask no more than three or four questions.
• The last question should always be how the problem can be resolved.
• Remember that the goal is to engage the workers in learning; it is not to resolve difficult situations. But if most or
everyone reaches consensus about causes or preventive measures, so much the better.

Tailgate Training
Another type of effective training is tailgate training. Tailgate training refers to 10- to 15-minute sessions on a single
safety topic to a small group of workers around the tailgate of a truck, in the field, or in another work location that’s
comfortable for workers. Supervisors or the workers themselves are the presenters. Tailgate sessions should be held early
in the work day and preferably early in the week when workers are rested. Always allow time at the end of each session
for questions. Tailgate training is most effective when held on at least a weekly basis, even during the busy season. Training topics should be seasonal and relate to the work being done. For example, if lifting and carrying bags of fertilizer or
mulch is part of the day’s work, a tailgate session on proper bending and lifting techniques would be in order.
Recent “close-call” incidents are another good option for tailgate training topics. Training on close-call incidents is
also a proactive approach to mitigating an incident before it happens. There is much to be learned from discussing
and documenting close calls with workers. As previously stated, discussions among workers and supervisors/managers involving close calls must be done in a nonthreatening environment where the workers do not feel that their
openness about the incidents will be held against them.
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Weekly tailgate training lets your workers know that safety is a high priority in your operation. They can also be used
as evidence of training if you are inspected by OSHA or face a lawsuit in connection with an alleged safety-related
violation. Tailgate safety sessions can enhance two-way communication between workers and owners/managers.
Following are several examples of tailgate training resources with evaluation tools for farmers and their employees.
Included are Safely Starting and Stopping a Tractor (Figure 31); Chock and Block (Figure 32); and Preventing Lifting
and Overexertion Injuries (Figure 33) from the Agricultural Tailgate Training Program at The Ohio State University.
More tailgate training topics can be found at www.ohioline.osu.edu.
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Agricultural Tailgate Safety Training
Agricultural Safety Program

Training Module: Safely Starting and Stopping a Tractor
Objective: To be able to start and stop a tractor the proper way.
Trainer’s Note: Have an experienced tractor operator demonstrate the proper techniques for
safely starting and stopping a tractor. An extra rider is only allowed for training purposes.

Background
Before mounting the tractor, make sure guards and shields are in place and in good working condition.
Use provided handrails for mounting and dismounting. Adjust the operator’s seat for fit and easy
access to controls.
Before starting the engine remember to:
• Place the gearshift lever in “neutral” or “park.”
• Place all hydraulic controls in neutral.
• Disengage the PTO.
• Apply the brakes.
• Depress the clutch pedal.
Tractors will start in gear if normal starting circuitry is bypassed. Start the engine from the operator’s
seat with the transmission in park. Do not start the engine by shorting across starter terminals.
Never start the engine while standing on the ground.
If jumper cables are needed to start the engine, make sure polarity is correct. Reversed polarity will
damage electrical system. Always connect the positive cable first and then the negative cable. Avoid
sparks around the battery because escaping gas can cause an explosion. Avoiding sparks is difficult, so
position the ground connection away from battery. This will help keep sparks away from the battery.
Follow the instructions in the tractor operator’s manual. Always wear eye protection when working
around batteries.
Stopping the tractor safely involves more than just applying the brakes and turning off the engine. Use
the following safety suggestions to avoid accidents:
• Apply the brakes evenly.
• Disengage the PTO.
• Lower all hydraulically powered equipment to the ground.
• Put the gearshift lever in “park” or “neutral”, and set the brakes.
• Turn the ignition key off and remove it to prevent tampering or accidental starting.
Figure 31 | Tailgate training exercise from The Ohio State University Agricultural Tailgate Safety Training series on safe tractor operations.
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• Keep a copy of the operator’s manual on the tractor.
• To prevent falls, keep the surface area of the tractor free of oil, grease, and mud.
• Keep trash away from the exhaust system to prevent a fire.
• Keep tires properly inflated.
• Maintain control lights and gauges.
• Ventilate to avoid asphyxiation, when operating tractors indoors.

Additional Safety Hints:
• Keep
a copy of the
operator’s manual on the tractor.
Review The
Following
Points

• To
prevent
keepforthe
surfacetraining
area of purposes).
the tractor free of oil, grease, and mud.
• No
extra
ridersfalls,
(except
specific
•
Keep
trash
away
from
the
exhaust
system
to terminals.
prevent a fire.
• Never start the engine by shorting across starter
•
Keep
tires
properly
inflated.
• When jump starting an engine, avoid sparks around the battery, and wear eye protection.
• Maintain
and
gauges.
• Always
applycontrol
brakeslights
evenly
and
disengage the PTO before when stopping the tractor.
• Ventilate to avoid asphyxiation, when operating tractors indoors.

Review The Following Points

• No extra riders (except for specific training purposes).
• Never start the engine by shorting across starter terminals.
• When jump starting an engine, avoid sparks around the battery, and wear eye protection.
• Always apply brakes evenly and disengage the PTO before when stopping the tractor.

Agricultural Tailgate Safety Training

Agricultural Safety Program

Safely Starting and Stopping a Tractor Quiz
True or False

Name__________________________

1. Never start the engine by shorting across starter terminals.

T

F

2. If jumper cables are needed to start the engine, avoid sparks
around the battery.

T

F

3. Follow the instructions in the operator’s manual.

T

F

4. Never start the engine when standing on the ground.

T

F

5. To stop the tractor just apply the brakes and quickly shut off
the engine.

T

F

True or False Answer Key
1. T, 2. T, 3. T, 4. T, 5. F
Figure 31 | (continued).

True or False Answer Key
1. T, 2. T, 3. T, 4. T, 5. F
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Agricultural Tailgate Safety Training
Agricultural Safety Program

Training Module: Chock and Block
Objective: To be able to secure a vehicle or piece of equipment using the proper chock and block method.
Trainer’s Note: To demonstrate the chock and block principles, have the training session in the
farm shop or in the field. Give employees the opportunity to demonstrate how they would chock/
block equipment if they were using it in the field or working on repairs in the shop.
Background

The purpose of the chock is to pin the wheels and hold them stationary. When unhooking farm equipment from a tractor, make sure the tires on the implement have been chocked to prevent the operator or
bystanders from being injured if a roll back occurs. The rear most axle
should be the one that is chocked. Tires may need to be chocked in both the
front and the rear, on some equipment. Operators can be caught between a
tractor and the equipment or a piece of equipment and the shop wall because
the proper chocking procedures were not followed. It is a simple concept,
but many farm employees forget to use this procedure when working with or
around equipment. In some cases, workers have been killed or injured because they have failed to follow this procedure.
When loading or unloading bags or pallets from a semitrailer it may be necessary to block freight
inside the trailer to prevent the movement. Blocking reduces the chance of a load shift, which can
cause a trailer to turn over and damage the cargo or injure a worker. Cargo doesn't have to be round to
move, so block all four sides of the cargo separately. Use sound blocking material. Make certain that nails
or spikes are long enough and the lumber is thick enough to prevent the cargo from shifting. Other freight
should never be used as a block.
When working on equipment don't rely on jacks or hoists to support the equipment. They are made to lift,
not to support. The equipment should be blocked to support it while you are working on it.
The principal used in both chocking and blocking is the same: securing to prevent movement.
Tips to Remember:
• Chock wheels at the rear axle.
• Block freight inside the trailer when loading or unloading farm
supplies.
• Do not unhook farm equipment that has not been chocked.
• Never put hands, fingers, etc. between equipment and blocks.
• Double-up and alternate the positioning of blocks while building
the platform.
• Use larger blocks on the bottom. Make the platform as wide as
possible.
Figure 32 | Tailgate training exercise from The Ohio State University Agricultural Tailgate Safety Training series on blocking and chocking farm equipment.
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Review The Following Points

• Rear axles need to be chocked.
• Do not attempt to unhook farm equipment that has not been chocked.
• Freight should be blocked when loading or unloading a trailer.
• Other freight should not be used as a block. Use proper materials for blocking.
• Keep hands and fingers from in between equipment and blocks.

Agricultural Tailgate Safety Training
Agricultural Safety Program

True or False

Name__________________________

1. There is no need to chock farm equipment before it is
unhooked from the tractor.

T

F

2. The purpose of the chock is to pin the wheels and hold them
stationary.

T

F

3. It is a good safety measure to block cargo inside trailers
when loading or unloading.

T

F

4. When chocking a loaded hay wagon, chock the rear axle.

T

F

5. Cargo should be blocked separately.

T

F

True or False Answer Key
1. F, 2. T, 3. T, 4. T, 5. T
Figure 32 | (continued).

True or False Answer Key
1. F, 2. T, 3. T, 4. T, 5. T
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Agricultural Tailgate Safety Training
Agricultural Safety Program

Training Module: Preventing Lifting and Overexertion Injuries
Objective: To be able to lift properly to avoid injuries.
Trainer’s Note: Problems can arise from overexertion. On a flip chart list guidelines and suggestions
for proper handling. Describe jobs that might result in overexertion. Ask a worker to demonstrate
appropriate lifting techniques. Cover some practical tips to avoid overexertion.
Background
Approximately 25 percent of workplace injuries in Ohio result from lifting, pulling or pushing objects. The
part of the body most often injured is the back.
Material Handling — Think Before Lifting
• Have a handling plan that avoids slippery hazards
and includes a destination.
• Test the load to ensure that it can be safely carried.
• Know the limits! If the load is too heavy, awkward
or bulky to carry alone, get help.
• Use machinery or equipment, such as pushcarts, hand
truck, wheelbarrow, forklift or hoist.
• Do not overlook the use of levers, incline planes
or rollers to move loads.
Serious back injuries occur because of improper lifting techniques. Some common improper lifting techniques people
often use include:
• Bending from the waist to pick up objects.
• Lifting boxes above the chest.
• Twisting the body to carry or lift a heavy box or object.
• Lifting objects when in poor physical shape.
Guidelines for safe lifting:
• Get a good grip. Grasp the load firmly. Use gloves
if they allow for a better grip.
• Get a good footing. Center body weight to provides
a powerful line of thrust and good balance.
• Keep it close. Grasp the load firmly and lift towards
the belt buckle. Hold the load close to the body to
avoid putting pressure on the back.
• Lift smoothly. Raise, carry and lower the load
smoothly. Never jerk a load.
• Avoid twisting. If turning is required while lifting
or carrying a load, turn the feet and body instead of
twisting the back.
• Push. Push rather than pull the load.

NO!

Wrong Lifting Position!

Stoop Position
Proper Lifting Position!

Natural Position

Figure 33 | Tailgate training exercise from The Ohio State University Agricultural Tailgate Safety Training series on safe lifting techniques.
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Reveiw The Following Points

• Approximately 25 percent of work related injuries in Ohio result from overexertion, mainly from lifting.
• Think and plan before lifting.
• Push rather than pull the load.
• Use mechanical means whenever possible.
• Avoid twisting when lifting or setting down a load. Turn the body instead of twisting the back.

Agricultural Tailgate Safety Training

Agricultural Safety Program

Preventing Lifting and Overexertion Injuries Quiz
True or False

Name__________________________

1. For best results, always pull rather than push a load.

T

F

2. Wear gloves if they allow for a better grip.

T

F

3. Approximately 25% of all injuries in Ohio result from
overexertion, mainly from lifting, pulling or pushing
objects.

T

F

4. Use mechanical means to handle materials when possible.

T

F

5. To prevent injuries, you should turn the body instead of
twisting the back.

T

F

True or False Answer Key
1. F, 2. T, 3. T, 4. T, 5. T
Figure 33 | (continued).

True or False Answer Key
1. F, 2. T, 3. T, 4. T, 5. T
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State and Federal Regulations That Require Training
A number of OSHA regulations identified as pertinent to agriculture in Unit 3 have education and training requirements associated with them. Some of these requirements are relatively short and straightforward, others not so
much. Below are training requirements that are easily stated or summaries of training requirements with links to the
text of the standard.
Rollover Protective Structure (ROPS) (29 CFR 1928.51). Every employee who operates any agricultural tractor must be
informed of the operating practices below and any other practices necessary to maintain a safe working environment. Such information must be provided at the initial assignment and at least once a year thereafter.
1. Securely fasten your seat belt if the tractor has a ROPS.
2. Where possible, avoid operating the tractor near ditches, embankments, and holes.
3. Reduce speed when turning, crossing slopes, and on rough, slick, or muddy surfaces.
4. Stay off slopes too steep for safe operation. (See the tractor’s operator manual!)
5. Watch where you are going, especially at row ends, on roads, and around trees.
6. Do not permit others to ride. (This is referred to as “no extra riders.”)
7. Operate the tractor smoothly—no jerky turns, starts, or stops.
8. Hitch only to the drawbar and hitch points recommended by tractor manufacturers.
9. When the tractor is stopped, set brakes securely. Use parking brake lock if available.
Guarding of Farm Field Equipment, Farmstead Equipment, and Cotton Gins (29 CFR 1928.57). At the time of assignment
and at least annually thereafter, employers must instruct every employee in the safe operation and servicing of all
equipment with which they will be involved, including at least the following safe operating practices:
1. Keep all guards in place when the machine is in operation.
2. Permit no riders on farm field equipment other than the people required for instruction or assistance in machine
operation.
3. Stop engine, disconnect the power source, and wait for all machine movement to stop before servicing, adjusting,
cleaning, or unclogging the equipment. The only exception is when the machine must be running to be properly
serviced or maintained, in which case the employer shall instruct employees as to all steps and procedures that
are necessary to safely service or maintain the equipment.
4. Make sure everyone is clear before starting the engine, engaging power, or moving and operating machinery.
5. Lock out electrical power before performing maintenance or service on farmstead equipment.
Lockout/Tagout (29 CFR 1910.147). Employers shall provide training to ensure that the purpose and function of the
energy control program are understood by employees and that the knowledge and skills required for the safe application, usage, and removal of the energy controls are acquired by employees. The training shall include the following:
• Each authorized employee shall receive training in the recognition of applicable hazardous energy sources, the
type and magnitude of the energy available in the workplace, and the methods and means necessary for energy
isolation and control.
• Each affected employee shall be instructed in the purpose and use of the energy control procedures.
• All other employees whose work operations are, or may be, in an area where energy control procedures may be
utilized shall be instructed about the procedure and the prohibition relating to attempts to restart or reenergize
machines or equipment which are locked out or tagged out.
• When tagout systems are used, employees shall also be trained on the following limitations of tags:
		 º Tags are essentially warning devices affixed to energy isolating devices and do not provide the physical 		
		 restraint on those devices that is provided by a lock.
		 º When a tag is attached to an energy isolating means, it is not to be removed without authorization of the 		
		 authorized person responsible for it. And it is never to be bypassed, ignored, or otherwise defeated.
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		 º Tags must be legible and understandable by all authorized employees, affected employees, and all other 		
		 employees whose work operations are or may be in the area, in order to be effective.
		 º Tags and their means of attachment must be made of materials which will withstand the environmental 		
		 conditions encountered in the workplace.
		 º Tags may evoke a false sense of security, and their meaning needs to be understood as part of the overall 		
		 energy control program.
		 º Tags must be securely attached to energy isolating devices so that they cannot be inadvertently or acciden		 tally detached during use.
• Retraining shall be provided for all authorized and affected employees whenever there is a change in their job
assignments, a change in machines, equipment, or processes that present a new hazard, or when there is a change
in the energy control procedures.
• Additional retraining shall also be conducted whenever a periodic inspection under paragraph (c)(6) of this
section reveals, or whenever the employer has reason to believe that there are deviations from or inadequacies in
the worker’s level of knowledge or use of the energy control procedures.
Occupational Noise Exposure (29 CFR 1910.95). Employers shall train each employee who is exposed to noise at
or above an eight-hour time weighted average of 85 decibels in accordance with the requirements of this section
(1910.95). The employer shall institute a training program and ensure employee participation in the program. The
training program shall be repeated annually for each employee included in the hearing conservation program. Information provided in the training program shall be updated to be consistent with changes in protective equipment and
work processes.
The employer shall ensure that each employee is informed of the following:
• Permanent effects of excess noise on hearing.
• Purpose of hearing protectors, advantages/disadvantages, and instructions on selection, fitting, use, and care.
• Purpose of audiometric testing and an explanation of the test procedures.
• Location of, and access to, information and training materials.
Personal Protective Equipment (PPE) (29 CFR 1910.132). Employers shall provide training to each employee who is
required by this section to use PPE.
• Each such employee shall be trained to know at least the following:
		 º When the use of PPE is necessary.
		 º What type of PPE is required.
		 º How to properly don, doff, adjust, and wear PPE.
		 º The limitations of the PPE.
		 º The proper care, maintenance, useful life and disposal of the PPE.
• Each affected employee shall demonstrate an understanding of the training specified in paragraph (f) (1) of this
section, and the ability to don and use PPE properly, before being allowed to perform work requiring the use of
PPE.
• When the employer has reason to believe that any affected employee who has already been trained does not have
the understanding and skill required by paragraph (f) (2) of this section, the employer shall retrain each such
employee. Circumstances where retraining is required include, but are not limited to, situations where:
		 º Changes in the workplace render previous training obsolete.
		 º Changes in the types of PPE to be used render previous training obsolete.
		 º Inadequacies in an affected employee’s knowledge or use of assigned PPE indicate that the employee has not
		 retained the requisite understanding or skill.
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A number of factors impact the effectiveness of training on the use of PPE in the agricultural workplace. One of the
most important is the failure of supervisory or management personnel to wear the same PPE that their workers are
trained to wear. Failure to set a good example by not wearing the assigned PPE can limit or destroy the best training
efforts.
A second factor involving the purchase and availability of proper PPE is important to consider. Employers are
required to purchase most PPE for workers (see OSHA 1910.132 for details). This requirement has been recently
clarified by OSHA.
Another factor involves the comfort, fit and style of PPE. It is crucial that PPE be comfortable to wear and to realize
that one size and style does not fit all wearers. This means workers should be allowed to try different samples of sizes
and styles before PPE is purchased. Some workers may feel that PPE makes them look silly or less masculine. In these
cases, PPE training should emphasize that:
1. PPE is the choice of smart and productive workers.
2. An injury or illness from not wearing PPE can result in missing work and a paycheck.
3. Injuries from not wearing PPE often leave a person with scars or other nonflattering marks.
Respiratory Protection (29 CFR 1910.134). Employers must provide effective training prior to initial respirator use (unless another employer provided the required training within the past 12 months) to employees, including:
1. Why the respirator is necessary.
2. How to properly fit, use and maintain for maximum protective effect.
3. Known limitations and capabilities of the respirator.
4. How to use in emergency situations.
5. How to inspect, put on and remove, use, and check the seals.
6. Procedures for maintenance and storage.
7. Ability to recognize medical signs and symptoms that may limit or prevent effective use.
8. Training on the general requirements of this standard.
Permit-Required Confined Space (29 CFR 1910.146). Employers must provide effective training on those confined
spaces that workers may encounter in the workplace. Among agricultural confined spaces are under-building manure storage facilities, grain bins, silos, walk-in refrigerated and controlled-atmosphere lockers, and tanks used for
storage of effluent or chemicals. The training requirements under OSHA 29 CFR 1910.146(g) include:
1. Provision of training for all employees whose work involves entry into or in association with confined spaces.
2. Provision of training prior to assignment of duties in confined spaces.
3. Training when there is a change in permit-required operations that present a new hazard.
4. Additional training when the employer believes that inadequacies exist in the employee’s knowledge of confined
space procedures.
5. Issuance of certification including employee name, trainer’s name or initials, and training dates.
6. Documentation of the training certification and its availability for inspection by employees and their authorized
representatives.
Hazard Communications (29 CFR 1910.1200). Employers must provide effective information and training on hazardous chemicals in the workplace at the time of the employee’s initial assignment. The training should include at least the following:
1. The location of the written hazard communication program, including a listing of hazardous chemicals, and the
material safety data sheet (MSDS) for each chemical present at the worksite.
2. Methods that can be used to detect the presence or release of hazardous chemicals in the workplace.
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3. Information on the physical, health, simple asphyxiation, combustible dust, and pyrophoric gas hazards of the
chemicals in the workplace.
4. Methods that employees can take to protect themselves (including PPE) from these chemical hazards.
5. Details of the written hazard communication program developed by the employer, including an explanation of
the labels and workplace labeling system(s) used at the worksite.
Hazardous Occupations Order for Agriculture (HOOA). The U.S. Department of Labor (U.S. DOL) in 1969 stated that
many agricultural tasks are hazardous for youth younger than age 16. A declaration known as the Hazardous Occupations Order for Agriculture (HOOA) requires that a youth less than 16 years of age receive training prior to being
hired to operate farm tractors and powered machinery. The only exemption for youth under this order are youth
who are working exclusively on their home or family farm.
The HOOA states that the successful completion of a 10-hour training program (the tractor operation program) permits youth ages 14 and 15 to operate a tractor over 20 PTO horsepower, with no powered equipment attached. For
example, it allows 14- and 15-year-old certified tractor operators to hitch and tow a hay wagon, but it does not allow
the individual to operate a PTO-driven piece of equipment like a flail mower behind the tractor. The regulations state
that operating powered equipment with the tractor requires the successful completion of the 20-hour tractor and
machinery operation program. Employers are required to maintain proof and documentation of successful completion of the tractor and/or the machinery program in the form of a certificate of completion provided by a recognized
state or local educational authority. This includes certification of youth ages 14 and 15 through a vocational agriculture (agricultural sciences) program in a public school or through a 4-H Cooperative Extension training program.
Worker Protection Standard (WPS). The U.S. Environmental Protection Agency (EPA) has determined that some
chemicals used to control pests of agronomic, ornamental, vegetable and fruit crops, and livestock can be hazardous
to chemical applicators and workers who are exposed while performing their normal work assignments. As a result,
the EPA promulgated the Worker Protection Standard, known as the WPS, to provide regulations for protecting the
safety and health of agricultural workers who could be exposed.
The WPS training requirements state that:
1. Employers must provide basic pesticide safety information to employees before they enter a treated area.
2. Employers must provide complete WPS pesticide safety training within an employee’s initial 5 days of entering a
treated area.
3. The basic pesticide safety information and WPS mandated safety training must be in a language that workers can
understand and include training on:
		 • Locating potential pesticide residues in the workplace
		 • Preventing pesticides from entering the body based on known routes of entry
		 • Recognizing pesticide poisoning signs and symptoms
		 • Reading and following safety requirements on pesticide labels
		 • Sanitizing and cleansing recommendations to reduce pesticide effects
		 • Selecting, using and storing personal protective equipment (PPE)
		 • Preventing pesticide residues on work clothes from contaminating other laundry
		 • Recently added recommendations on reducing heat stress
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Self-Contained Packaged Safety Training Programs
Packaged safety training programs are available from numerous commercial sources that can be found by searching
your web browser. You may find excellent safety training programs, usually for a fee, while others may be too generic
and not applicable to your operation. Packaged safety programs provided by grower and trade associations are often
good alternatives for specific groups of commodity producers like greenhouse and nursery operators and organic
growers. Packaged safety training programs for tractors and machinery are available through Penn State and listed
below. Other land-grant universities may have similar resources.
• National Safe Tractor and Machinery Operation Program (NSTMOP). This is a comprehensive training program
originally designed to allow youth ages 14 and 15 to be legally employed to operate tractors and some farm machinery. In recent years, the program has also been used for training adults who have little or no experience with
tractors and machinery. The program can be accessed at www.nstmop.psu.edu.
• AgSafety4U Certificate Course. The Penn State agricultural safety team recognized a need for formalized online
training for agricultural employers and employees. There are six modules to this program, including introductory, safety basics, agricultural hazards, farm tractors, connecting and using implements, and materials handling.
Access this program through eXtension at campus.extension.org, under Agriculture and Animals, click on
“Safety & Health”, and then select the AgSafety4U course.

Documentation of Your Safety Training Programs
Documenting the safety and health training that you have completed is a critical step in the training process. Below
is an example of how the employer can record the training topic, date of training, and signatures of all employees
who participated. You should keep a copy of the training file for a minimum of three years.
Safety Training Sign-In Sheet
Date: __________________ Start Time: ___________ End Time: ___________ Location: ____________________
Topic: ________________________________________________ Trainer: ________________________________

Name
(First, MI, Last)

Signature
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Unit 5.
Evaluating Training Programs and Resources
Once you have begun delivering training programs to your employees, you must consider the question, “Did the
workers learn from what I (or other instructors) have just taught them?” The only way to collect evidence about the
success or failure (effectiveness) of the training is to conduct ongoing and post-training evaluation. The following
concepts are important to sustaining an effective level of safety and health training for your employees.

Informal Evaluation
Evaluation of training can be informal, such as verbally asking workers if they understood the information and/
or liked the training session. During this informal evaluation, you can not only ask questions, but you could ask a
trained employee to demonstrate any skills or behaviors that were taught during the training session. For example, if
the training included mounting a tractor and safely starting a ROPS-equipped tractor, you could have the worker:
• Access the operator’s station using the three points of contact method
• Adjust the seat to their individual size, stature, and comfort level
• Affix the seat belt properly around their waist
• Visually check 360 degrees around the tractor for dangers and continue with all safe starting procedures for
the tractor
If you have a sequenced checklist for the above steps, and you have carefully observed the trained worker’s actions,
you have now used an informal type of evaluation called observational analysis. This type of evaluation is very useful
in a skills demonstration session to determine if each trained worker is capable of following the safety procedures
that have been taught.

Formal Evaluation
The evaluation process can also be more formal. Formal evaluation is typically better because it is more complete,
objective, allows you to improve training over time, and helps document in writing the effectiveness of the training. Not every training effort has to be formally evaluated, especially if you are conducting weekly or short, 10- to
15-minute training sessions. But evaluating and documenting training a few times a year will also demonstrate to
workers that you take their safety training seriously.
There are several ways you can conduct formal evaluations, including administering pre-tests to determine their level
of knowledge before the training; administering post-tests to measure knowledge gain after the training; or using
pre- and post-tests together to measure knowledge before and after the training session. Another type of formal evaluation includes conducting follow-up assessments several weeks or months after the initial training to measure the
retention level of the training information that was initially presented.
Be sure to evaluate all components of the training program, including the training curriculum (content), training environment (location), and the trainer (instructor) who conducted the training. If you don’t conduct an assessment of
the training content, training environment, and the individual who delivers the training, you may not end up with an
accurate assessment of the reasons why the training was or was not successful. Let’s look at each of the components
in a training program with examples of shortcomings that could impact the assessment or evaluation of the effectiveness of the training.
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Training curriculum (content):
• Training materials may be “packaged” and not relevant to the trainee’s work routine.
• Training materials may need updated because they relate to previous work conditions.
• Training materials may be in a language that the workers can’t understand.
• Training materials may not consider important cultural differences between the workers and their trainer.
• Training materials may not have relevant learning objectives.
Training environment (location):
• Training environment may not be big enough to comfortably accommodate all trainees.
• Training environment may be too cold or too warm or have other weather-related problems.
• Training environment may have distractions like excess noise or interference.
Trainer (instructor):
• Training instructor may not be prepared for presenting the training materials.
• Training instructor may not allow enough time to cover the training topic effectively.
• Training instructor may not seek input from the trainees during the training.
• Training instructor may not use evaluation tools that measure training effectiveness.
Following are examples of evaluation tools (Figures 34–37) that may be used as is or can be adapted to your operation. The examples range in order from less informative for improving your training or program to more informative
feedback. You can also find other examples by searching for program evaluation forms on the Internet.
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Date: 			

_____________________________________________________________________

Program title: 		

_____________________________________________________________________

Location:		 _____________________________________________________________________

Please evaluate today’s program using these categories:

							

Excellent			

Poor

Program content						1

2

3

4

5

Presenter(s) knowledge						1

2

3

4

5

Presenter(s) delivery						1

2

3

4

5

Training met my expectations					 1

2

3

4

5

Overall quality of training					 1

2

3

4

5

Additional comments:

Figure 34 | Evaluation—minimal feedback.
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Date: 			

_____________________________________________________________________

Instructor name(s):

_____________________________________________________________________

Program/topic:		

_____________________________________________________________________

					
Rate the overall quality of this program		

Lowest

Average		

Highest

1

2

3

4

5

6

7

Rate the overall quality of instructor(s)		 1

2

3

4

5

6

7

Rate the clarity of the presentation		 1

2

3

4

5

6

7

Rate the adequacy of the instructor’s
knowledge of the subject matter			 1

2

3

4

5

6

7

Rate the instructor’s skill in encouraging
participation and discussion			 1

2

3

4

5

6

7

Rate the adequacy of the instructional
resources used (visuals, supplies, etc.)		 1

2

3

4

5

6

7

Additional comments:

Figure 35 | Evaluation—intensive feedback.
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Date: 			

_____________________________________________________________________

Instructor name(s):

_____________________________________________________________________

Program/topic:		

_____________________________________________________________________

Indicate the extent to which you agree with the following statements by circling the number.
1 – strongly agree; 2 – agree; 3 – neutral; 4 – disagree; 5 – strongly disagree

Program:
1. Course objectives were clear					 1

2

3

4

5

2. Program content was thorough and complete			

1

2

3

4

5

3. Course objectives were related to my job			

1

2

3

4

5

1

2

3

4

5

2. Communicated the information clearly			 1

2

3

4

5

3. Responded to questions effectively				 1

2

3

4

5

4. Taught enthusiastically about the subject			

1

2

3

4

5

1

2

3

4

5

2. Exercises/activities/materials were interesting
and appropriate						1

2

3

4

5

3. Instructional resources were helpful				 1

2

3

4

5

2

3

4

5

Instructor:
1. Demonstrated knowledge of the course material		

Materials:
1. Handouts were easy to read and useful 			

Overall reaction:
1. Overall, I would rate this instruction as valuable.		

Additional comments:

Figure 36 | Evaluation with training components.
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1

Date: 			

_____________________________________________________________________

Instructor name(s):

_____________________________________________________________________

Program/topic:		

_____________________________________________________________________

Indicate your opinions toward the following questions. List as many items as you feel appropriate.

Training course:
List two things you liked about the course.
List two things you disliked about the course.
Training instructor:
List two positive qualities about the instructor.
List two areas the instructor could improve upon.
Training materials:
What materials did you find beneficial to the learning process?
What materials could be improved upon to make the course more effective?
Overall reaction:
Use the back of this sheet to describe how you would rate the course. Please list anything that you feel could be
done to make this course more effective.

Figure 37 | Evaluation with participant input.
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