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	TITLE/SUBJECT/ACTIVITY/FUNCTIONAL AREA TO BE ASSESSED

Machines and Machine Guarding – General Requirements
Self-Assessment Checklist

Guidelines: This checklist covers regulations issued by the U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) under the general industry standard 29 CFR 1910.212 and 1910.213. This checklist covers machines which require guards to protect the operators and others near the machines from hazards such as those created by point of operation, ingoing nip points, rotating parts, flying chips and sparks. Examples of guarding methods are barrier guards, two-hand tripping devices, and electronic safety devices. 
	
 Assessment Date:

11/20/2014


	ASSESSMENT QUESTIONS
	YES
	NO
	N/A



	*This checklist is not all-inclusive*
General Requirements 29 CFR 1910.212 and 29 CFR 1910.213
[bookmark: 1910.184(c)(1)]
 1.  Are all machines guarded to protect the operator and other people in the machine area from hazards such as those created by point of operation, ingoing nip points, rotating parts, flying chips, and sparks?
  [29 CFR 1910.212(a)(1)]

 2.  Is the point of operation guarded if operation of machinery exposes individuals to injury?  
  [29 CFR 1910.212(a)(3)(ii)]

Note: In the absence of applicable specific standards, guarding shall be so designed and constructed as to prevent the operator from having any part of his/her body in the danger zone during the operating cycle. Examples of cited violations include: paper cutters had no finger guards, a radial arm saw's blade protruded beyond the edge of the cutting table during its operating cycle, bench and pedestal drills had no bit guards, and lathes had no shields.

[bookmark: 1910.184(c)(3)][bookmark: 1910.184(c)(4)] 3.  Are guards attached to the machine when possible, and if that is not possible, attached elsewhere?
  [29 CFR 1910.212(a)(2)]

Note: Such tools are not a substitute for guarding; they can only be used as supplemental protection.

4.  If hand tools are used for placing or removing material, are they designed to be easily handled without a need to place hands in a danger zone?  [29 CFR 1910.212(a)(3)(iii)]

 5.  Are revolving drums, barrels and containers guarded by an enclosure that is interlocked so that containers cannot revolve unless the enclosure is in place?  [29 CFR 1910.212(a)(4)]

 6.  Are all fans less than 7 feet from the floor equipped with guards that have openings no larger than one-half (1/2) inch?  [29 CFR 1910.212(a)(5)]

Note: Examples of cited violations include: exhaust fan blades and floor fans were not provided with protective guards, a portable table fan had a blade guard whose openings were approximately one inch in width with a broken guard that created a hole approximately 4" x 2."

 7.  Is all machinery designed for a fixed location securely anchored to prevent "walking" or "moving?"  [29 CFR 1910.212(b)]

 8.  Are all fixed motorized machinery equipped with a magnetic-type switch designed to prevent automatic restarting of machinery when power is restored after a power failure or electrical cutoff?
  [29 CFR 1910.213(b)(3)]
[bookmark: 1910.1200(f)(6)(i)]
 9.  Are all machine operating controls easily reachable from the standard operating position and away from any hazardous point of operation?  [29 CFR 1910.213(b)(4)]

 10.  Are all electrically powered machines provided with a positive means for rendering the motor starting controls inoperative while repairs or tool changes are being made?  
  [29 CFR 1910.213(b)(5)]

Best Management Practices 

 11.  Are all machines constructed, installed and maintained as to be free from excessive vibration or play?  [Recommended]

 12.  Are all machines and equipment requiring the presence of an operator not left unattended while in operation or still in motion?  [Recommended]

 13.  Are all machines provided with a power cut off switch that can be reached from the operating position?  [Recommended]

 14.  Is your shop or lab equipped with two or more push-type emergency cut-out switches, provided at appropriate locations for each (maximum) 1000 square feet of shop floor area, for de-energizing the electrical supply to non-portable machinery?  [Recommended]

Note: The switch must have a clear unobstructed access of at least 36 inches. In addition, the reset of the switch must be key operated.
[bookmark: _GoBack]
 15.  Are all power tools and machines which generate dust connected to a dust collection system?
  [Recommended]



Sample Machine Guarding Risk Assessment Sheet



OSHA Machine Guarding eTool
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INTRODUCTION

		MACHINE GUARDING RISK ASSESSMENT SHEET (MGRAS)

		Introduction: In keeping with Operational Risk Management (ORM) principles the Machine Guarding Risk Assessment Sheet (MGRAS) is designed to help you identify and quantify hazards and deficiencies on machines/equipment that require guarding.  Machine Guarding incidents involving the absence of/or inadequate guarding frequently result in extremely serious and disabling injuries. The MGRAS will help you identify hazards that could injure employees or be sited by OSHA. Your job is not simply to identify machines without guards, but also to identify any deficiencies in existing guards.

		Don't worry about guarding solutions or cost. Let management address the solutions and cost. This assessment will provide management with sufficient information to enable them to select the best solution alternative(s) for each problem or situation.

		Step 1: Identify the hazard: A hazard can be defined as any real or potential condition that can cause injury, illness, death to personnel or damage to or loss of equipment or property. A good rule to remember is: Any machine part, function, or process which may cause injury must be guarded. Where the operation of a machine or accidental contact with it can injure the operator or others in the vicinity, the hazard must be either controlled or eliminated. Dangerous moving parts that need safeguarding are located in the three basic areas described below: Identify as many hazards as possible.

		Assign machine hazard type: (Once you identify a hazard classify it in one of the three categories below).

		O		Point-of-Operation				that point where work is performed on the material, such as cutting, shaping, boring, or forming of stock.

		P		Power Transmission				all components of the mechanical system which transmit energy to the part of the machine performing the work. These components include flywheels, pulleys, belts, connecting rods, couplings, cams, spindles, chains, cranks, and gears.

		M		Miscellaneous				all parts of the machine which move while the machine is working. These can include reciprocating, rotating, and transverse moving parts, as well as feed mechanisms and auxiliary parts of the machine.

		Step 2: Assess the Risk: Determine degree of risk for each hazard in terms of severity and probability. A matrix provides a consistent framework for evaluation and shows the relative perceived risk between hazards and prioritizes which hazards to control first. This assessment step is the application of quantitative or qualitative measures to determine the level of risk associated with a specific hazard. Risk is the probability and severity of loss from exposure to the hazard. Simply Stated: Risk is the opportunity for a hazard's "built-in" harmful capability to injure personnel or damage property. Probability times severity comprises the overall risk.

		Assign probability and severity scores Probability (P) x Severity (S) = Risk (R)

		Assign probability score:										Assign severity score:

		Probability: Assess the likelihood of employee injury										Severity: Assess the potential degree of Injury

		4		Likely		Likely to occur immediately or in a short time.						4		High		Involves death from injuries or permanent disability.

		3		Probably		Probably will occur in time.						3		Medium		Permanent partial Disability temporary total disability.

		2		Possible		Possible to occur in time.						2		Low		Lost workday mishap.

		1		Unlikely		Unlikely to occur.						1		Minor		First aid or minor medical treatment.

		Step 3: Assess Guard Effectiveness Level (GEL): Effectiveness is how well the guard performs (does the guard fulfill its purpose and intent). Consider these four elements (safety, quality, security, and stability) to determine guard effectiveness. Safety is the degree to which the guard prevents hands, arms, and any other body part from contacting moving parts (includes objects falling into machines). Quality is the durability of the guard to withstand wear and tear. Security is the guard's freedom from removal, tampering, bypassing, or circumvention. Stability is the guards resistance to change of position or dislodgment. If a guard doesn't meet all four elements, choose a lower Hazard Factor (HF).

		Assign guard effectiveness level (GEL): Each (GEL) has a corresponding Hazard Factor (HF).																												HF

		Guard Effectiveness is Excellent: Guarding complete (all moving parts are guarded) in-depth machine guarding concepts and techniques consistently implemented; improbable that someone will contact moving parts; improbable that guard will fail due to wear and tear; improbable removal, tampering, bypassing, overriding or circumvention of guards; improbable that guards will change position or dislodge.																												0.9

		Guard Effectiveness is Good: Guarding nearly-complete (most moving parts are guarded) major machine guarding concepts and techniques implemented; remote chance that someone will contact moving parts; remote chance that guard will fail due to wear and tear; remote chance of removal, tampering, bypassing, overriding or circumvention of guards; remote chance that guards will change position or dislodge.																												0.6

		Guard Effectiveness is Fair: Guarding incomplete (some moving parts are guarded) evidence of machine guarding concepts and techniques, but further improvement needed; possible chance that someone will contact moving parts; possible chance that guard will fail due to wear and tear; possible chance of removal, tampering, bypassing, overriding or circumvention of guards; possible chance that guards will change position or dislodge.																												0.3

		Guard Effectiveness Poor: Guarding missing (no moving parts are guarded) no basic machine guarding concepts and techniques implemented; highly probable that someone will contact moving parts; highly probable that guard will fail due to wear and tear; highly probable removal, tampering, bypassing, overriding or circumvention of guards; highly probable that guards will change position or dislodge.																												0.1

		Step 4: Determine the Degree of Danger (DOD): Danger is any threat to the health or safety of humans or the integrity of property. "It is the threat of harm". Danger has two components hazard and risk. Once hazard and risk components have been assigned the degree of danger can be determined. The risk (R) is divided by the hazard factor (HF) and gives a Danger Index (DI) with a corresponding rating of the degree of danger.

		NOW YOU ARE READY TO PROCEED TO THE MGRAS WORKSHEET. CLICK ON THE MGRAS SHEET BELOW.



The purpose of a guard is to prevent hands, arms, and any other part of a worker's body from making contact with dangerous moving parts. An effective safeguarding system eliminates the possibility of the operator or someone else coming in contact with moving parts. Guards must be good quality made of durable material that will withstand the conditions of normal use.  Workers must not be able to easily remove or tamper with the guards. Guards must be stable and firmly mounted to the machine.

The Hazard Factor (HF) corresponds to the Guard Effectiveness Level (GEL) and gives it a numerical value. The hazard factor is used to magnify the risk.

You should choose a hazard factor only if all four of the elements are present. If one or more elements are missing, choose a lower hazard factor (HF).

EXAMPLE: Self-adjusting guard on a table saw is not functioning properly. Although the guard meets the criteria for a .9 (HF) in quality, security, and stability, it doesn't meet the safety criteria because operators have to manually adjust the guard. The guard is not functioning as it was designed and intended to. So a hazard factor of .6 is assigned.

A risk assessment is nothing more than a
careful examination of what, in your work area could cause harm to people. In this case, you'll be looking specifically at machines/ equipment. 

Consider how likely it is that each hazard could cause injury.  Next, consider the consequence if the hazard results in injury. 

Remember your assessment will be used by management to decide if they have taken enough precautions or should do more to prevent injury from machinery/equipment.

If you are doing the assessment yourself, walk around your workplace and take a fresh look at the machines/equipment in your area. 

Discussions with operators are an important and effective way of assessing machine hazards. Ask employees what they think. They may have noticed things which are not immediately obvious. Hazard controls work best when everyone affected has a voice in making improvements and believes that the systems used are the most appropriate and effective possible. 

Manufacturers’ instructions or data sheets can also help you spot hazards and put risks in their true perspective. Also, consider any near-misses or mishaps that you have had.

Hazardous Mechanical Motions & Actions 

A wide variety of mechanical motions and actions may present hazards to the worker. These can include the movement of rotating members, reciprocating arms, moving belts, meshing gears, cutting teeth, and any parts that impact or shear. These different types of hazardous mechanical motions and actions are basic to nearly all machines, and recognizing them is the first step toward protecting workers from the danger they present. 

The basic types of hazardous mechanical motions and actions are: 

Motions 
rotating (including in-running nip points) 
reciprocating 
transverse 

Actions 
cutting 
punching 
shearing 
bending

The Occupational Safety and Health Administration (OSHA) requires that machine guarding be provided and maintained in a manner sufficient to protect machine operators and other persons present in machine areas from hazards associated with the operation of machines. Such hazards include those created by points of operation, in-going nip points, rotating parts, flying chips and sparks. 

The following sheet uses Operational Risk Management (ORM) principles to assist machine operators, machine shop supervisors and managers in identifying machine guarding hazards, assessing their risk, and the degree of danger.

Risk assessment is a synthesis and summary of information about a potentially hazardous situation that addresses the needs and interests of decision makers and of interested and affected parties. Risk assessment is a prelude to decision making and depends on an iterative, analytic-deliberative process (National Research Council, 1996; p. 27).

The Danger Index (DI) provides a fairly accurate score with a corresponding rating of the degree of danger.

Probability is an assessment of the likelihood that a hazard will result in a mishap/injury.

Severity is an assessment of the potential consequence if a hazard results in a mishap/injury.

Example: 

Hazard: Guard missing on table saw and blade is fully exposed.

The probability (likelihood) of someone coming in contact with the blade is likely to occur immediately, which has a corresponding value of 4. 

The severity (potential consequence) or degree of injury as a result of someone coming in contact with the blade is high, which has a corresponding value of 4.

To determine the risk you simply multiply the probability times the severity. In this case we have a probability (P) of 4 and a severity (S) 4. 
4 x 4 = 16 which gives you a risk score of 16.



MGRAS

		MACHINE GUARDING RISK ASSESSMENT SHEET (MGRAS)

		Division:				Branch:				Supervisor:								Date:

		Location:								Review By:

		Now you are  ready to get started. Observe the machine in operation, evaluate all moving parts, watch what workers are doing and were their body parts are, ask them questions about the machine and its operation, ask them if they are (remember not to distract workers while they are operating machines) aware of any hazards/dangers.

		You don't have to be an expert to complete the MGRAS, First, insert the name of the machine, a description of the hazard, and the hazard type (HT) (O-Point of Operation, P-Power Transmission, or M-Miscellaneous). Next insert the probability (P) score, severity (S) score, and the guard effectiveness level (GEL) (E- Excellent, G - Good, F - Fair, or P- Poor) into the appropriate cells. The hazard factor (HF), overall Risk (R) score, Danger Index (DI) and Rating will be computed automatically.

		Machine Type						Hazard Description						Risk Assessment/Danger Calculator

														HT		P		S		(GEL)		HF		R		DI		RATING

		Table Saw (Example Only)						No guard installed						O		4		4		P		.1		16		160		1-Critical

		Ban Saw (Example Only)						Plexiglass guard installed -- scratched and difficult to see through						O		2		4		G		.6		8		13		5-Negligible
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		RATING				DESCRIPTION																						DI

		Rating 1-Critical				Will cause death.																						121-160

		Rating 2-Serious				Will cause severe personnel injury.																						120-81

		Rating 3-Moderate				Hazardous conditions can be controlled without injury to personnel.																						51-80

		Rating 4-Minor				Hazardous conditions that will not result in personal injury.																						20-50

		Rating 5-Negligible				Violation of a requirement in a standard or regulation.																						1-19



O-Point-of-Operation
P-Power Transmission
M-Miscellaneous
Refer back to Step 1

Rate the likelihood of someone being injured from coming into contact with moving parts. Choose a number from 1-4. The higher the number, the greater the probability.
Refer back to step 2.

Rate the Severity (degree of injury) if a hazard results in a mishap. Choose a number from 1-4. The higher the number, the greater the severity.
Refer back to step 2.

The hazard factor corresponds to the guard effectiveness level (GEL).  Refer back to Step 3.

RISK SCORE

DANGER INDEX

Guard Effectiveness Level (GEL): Effectiveness is how well the guard performs (does the guard fulfill its purpose and intent). Consider these four elements (safety, quality, security, and stability) when determining guard effectiveness. Insert O (Outstanding), E (Excellent), G (Good), or P (Poor). 
Refer back to Step 3.

The rating is a part of the risk ranking system. It categorizes and prioritizes between various levels of hazards identified.




