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Introduction

This booklet has been prepared to assist the mining industry in achieving an accident-free environment.  The physical, emotional and economic impacts of a serious injury can be devastating.  Therefore, it is paramount that efforts are made to eliminate accidents in the workplace.

Responsibility for Safety
Safety is everybody’s responsibility.  Everyone must maintain a vigilant eye for unsafe conditions and work practices.  Such situations should be reported to foremen or supervisors so that proper corrective action can be taken.

The guidelines listed in this book are based on MSHA’s industry standards.  This handbook is not intended to be an all-inclusive list, but simply a synopsis of the items most commonly encountered at the jobsite.  Consult your company safety plan and MSHA Rules and Regulations more specific information (30 CFR Mineral Resources).  You may wish to visit the MSHA website at www.msha.gov.

Accident Prevention

1.
Report unsafe conditions to your supervisor.

2.
The use, possession or sale of alcohol or illegal drugs 
is prohibited.

3.
Firearms and weapons are not permitted on mine 
property.

4.
Always wear your seat belt (no exceptions).

5.
Be aware of the emergency response plan.

6.
All injuries, no matter how minor, should be 
immediately reported to the site manager.  All close 
calls should be reported to your supervisor.

7.
Do not enter barricaded or placarded areas and obey 
all warning signs.

8.
Proper clothing should be worn at all times on site.  
Proper clothing includes long pants and shirts with at 
least 4” sleeves.  Loose fitting clothing can cause 
accidental exposure to moving parts.


9.
Always be sure that all guards are in place before 
operating equipment.

10.
Do not stand under or beside suspended loads.

11.
Horseplay of any kind is strictly forbidden.

12.
Check YOURSELF!!!!
Personal Protective Equipment
1.
Approved hardhats (not bump caps) in good condition, 
should be worn at all times during working hours.

2.
Metal hardhats should never be worn near energized 
overhead power lines or other high voltage sources.

3.
ANSI Z 87.1 – approved eye protection should be 
worn wherever operations present potential eye or face 
injury from physical, chemical, or radiation agents.

4.
Additional protection such as face shields and goggles 
should be worn while performing high hazard tasks 
including grinding, chipping, overhead-drilling and 
working with caustics.

5.
Gas and electric welding and cutting requires the use 
of burning goggles or a welder’s hood with lenses that 
have the proper color density.

6.
Hearing protection should be worn in high noise level 
areas and when using certain tools and equipment.  
Miners assigned to identified jobs that are at or above 
the Permissible Exposure Limit (90 db) must wear 
hearing protection.  Miners assigned to identified jobs 
that are at or above the Dual Hearing Protection level 
(105 db) must wear both ear plugs and ear muffs.  
Miners assigned to tasks with identified Action Level 
(85 db) noise are encouraged to wear company 
supplied hearing protection.  Keep your hearing 
protection clean or replace as necessary.

7.
Approved safety shoes in good condition should be 
worn at all times.

8.
Personal floatation devices shall be worn when 
working on or around the water.

9.
Where needed, gloves affording the appropriate 
protection for the task to be performed, should be 
worn.

10.
Respirators are required in certain areas and while 
performing certain types of work.  Consult your 
supervisor for the appropriate respirator type.  
Respirator use should conform to 30 CFR 56§505.

Hazard Recognition

1. 
Materials should be kept in neat stockpiles for easy 


access.  Aisles should be clear of loose materials, 



tools, cords and waste.
2.
Remove waste from site on a frequent basis and 
dispose of it in a suitable manner.

3.
Equipment guards should be in place.  Equipment 
should be locked, tagged, and checked before you 
work on it.

4.
Follow all safety rules and procedures.

5.
Never work beneath suspended loads.

Tools
Hand Tools

1.
Every tool is designed for a certain job and should be 
used only for that purpose.

2.
Keep tools in peak condition.  Worn tools are 
dangerous.

3.
Don’t force tools beyond their capability or use 
cheaters to increase leverage.

Power Tools

1.
Do not use power tools unless you are completely 
familiar with them.

2.
Before using a power tool, examine it for damaged 
parts, loose fittings, frayed or cut electric cords.  Tag 
and remove defective tools from service.

3.
Do not use tools with improper or damaged guards or 
with the guards removed.

Powder Actuated Tools

1.
Only trained and qualified people may use powder 
actuated tools.

2.
Eye, hearing and face protection should be worn by 
operators.

3.
Tool should remain unloaded until ready for use.  Do 
not leave loaded tool unattended.

4.
Do not drive fastener into hard or brittle material or 
into material it will pass through.

5.
Do not use tool in any combustible or explosive area.

Electrical Safety
1.
Ground fault circuit interrupters should be used for 
electrical tools and equipment.  GFCI should also be 
used for power supplied by a portable generator.

2.
Examine all cords prior to use.  Cords which are 
frayed, worn or contain exposed wires should not be 
used and should be tagged and removed from service 
immediately.

3.
All cords should be of the three wire type and 
designed for hard or extra-hard usage.  Flat yellow 
extension cords are prohibited.

4.
All live electrical installations, such as receptacles, 
switches and panel boxes should be protected by a 
faceplate or cover.  Cardboard or wood is not an 
acceptable cover.

5.
Bulbs used for temporary lighting should be covered 
by protective cage covers.

6.
Cords should be kept clear of walkways and other 
locations where they may be subject to damage or 
present a tripping hazard.

7.
Protect cords from foot and vehicle traffic and from 
sharp corners or edges.

8.
All electrical equipment and materials should be of an 
approved type.

9.
All plus, outlets, switches and panel boxes should be 
installed according to the national electric code.  This 
includes assuring that receptacle boxes are 
permanently affixed, Romex type NM cable is not 
used in damp or wet locations and that temporary 
wiring is 
located where it will not be subject to 
damage.

10.
Only qualified workers should be allowed to perform 
any type of electrical work.

11.
All ground fault circuit interrupters should be 
inspected on a regular basis.

12.
Grounding tests must be conducted for new 
installations, or after repairs have been made, or if 
damage is suspected.  Ground tests must also be 
conducted annually.

13.
Receptacles should be tested for polarity and 
continuity of the ground.  Receptacles whose polarity 
is reversed or whose ground is not continuous should 
be tagged out of service until repaired.
14.
Missing knockouts inside panel boxes, on receptacle 
boxes and on all other equipment containing live parts 
should be covered or otherwise protected.

15.
When using an extension cord off of permanent power 
the extension cord is considered to be temporary 



power and therefore must have GFCI protection.

16.
No more than one extension cord may be used to reach 
the work destination.

Lockout Tag Out

1.
Locks and tags must be used to prevent operation of a 
switch, valve or piece of equipment in cases where 
someone may get hurt or equipment may be damaged.

2.
Never operate any tagged-out piece of equipment.

3.
Place your lock and tag personally; never have 
somebody else do it.  Always use a multi-lock hasp 
with your lock.

4.
Do not remove someone else’s lock or tag.

5.
All locks and tags should be labeled to identify their 
owner.

6.
Follow all switching and locking procedures to 
remove a piece of equipment from service.

Material Handling,

Storage and Disposal

By Hand

1.
Know the weight of any object to be handled.


If it is too heavy or bulky, get help.

2.
Establish firm footing, keep your back straight and lift 
with your legs.  Lift gradually; do not jerk or twist.  
Reverse the motion when setting the object down.

3.
Know the weight of the object to be handled, and the 
capacity of the equipment you intend to use.

4.
When placing blocks under raised loads, make sure 
the blocking material is sufficient enough to support 
the load safely.  Additionally, ensure that the load is 
not released until employees have clearly moved away 
from the load.

Storage

1.
Store materials so as not to block exits, aisle and 
passageways or access to fire extinguishers and 
electrical panels.

2.
Materials stored in tiers should be secured to prevent 
sliding, falling and collapse.

3.
Materials stored inside should not be placed within 6 
feet of any hoist way or inside storage areas, or within 
10 feet of an exterior wall which does not extend 
above the material stored.

4.
Brick stacks should not be more than 7 feet in height.  
Loose brick stacks should be tapered back 2 feet in 
every foot above the 4 foot level.

5.
When masonry blocks are stacked higher than 6 feet, 
the stacks should be tapered back ½ block for each tier 
higher than 6 feet.

6.
Lumber should not be stacked more than 16 feet high 
if it is handled manually; 20 feet is the maximum 
stacking height if a forklift is used.

7.
Bags and bundles should be stacked in interlocking 
rows to remain secure.  Bagged material should be 
stacked by stepping back the layers and cross-keying 
the bags at least every 10 feet.

8.
Drums, barrels and kegs should be stacked 
symmetrically.  If stored on their sides, the bottom 
tiers should be blocked to keep them from rolling.  If 
stored on end, put planks, sheets of plywood or pallets 
between each tier to make a firm, flat stacking surface.

9.
Nails should be removed from used lumber prior to 
stacking and formwork being stripped.

Rigging

1.
Slings should be inspected before use.

2.
Slings and other rigging equipment should be removed 
from service if damage or defects are visible.

3.
Slings should not be shortened with knots, bolts or 
other makeshift devices.

4.
Slings should not be loaded beyond their rated 
capacity according to the manufacturer’s instructions.

5.
Job or shop hooks and links, or makeshift fasteners 
formed from bolts, rods or other such attachments 
should not be used.

6.
When wire rope clamps are used for eye splices, the 
proper number of clamps should be used and applied 
so that the U section is in contact with the dead 
(turned back) end of the rope.

LPG

(Liquefied Petroleum Gas)

1.
Containers should be placed upright on firm 
foundations or otherwise firmly secured.

2.
Containers should be labeled Liquefied Petroleum 
Gas, Flammable and No Smoking.

3.
Storage of LPG within buildings is prohibited.
4.
Storage locations should have at least one approved 
portable fire extinguisher rated not less than 2-A:10-
B:C.

5.
LPG containers should be separated from oxygen 
cylinders a minimum distance of 20 feet or by a 
noncombustible barrier at least five feet high having a 
fire resistance of at least one-half hour.

6.
Storage of LPG outside of buildings:  Propane tanks 
should be located away from the building in 
accordance with the following:




7.
LPG containers stored next to roads or in the areas 
where vehicles and heavy equipment are in use should 
be barricaded or otherwise protected from damage.

Welding and Cutting

General

1.
You should be instructed in the safe use of welding 
equipment before using it.

2.
Each welder is responsible for containing sparks and 
slag and/or removing combustibles to prevent fire.

3.
All employees engaged in welding and burning 
operations should use a face shield, goggles or 
appropriate welding helmet (with correct lens) and 
welding gloves.  Appropriate, general or local,
ventilation or respiratory protection shall be used.

4.
No arc or flame welding operation is permitted in 
areas where the application of flammable paints is 
taking place or where combustible dust or flammable 
liquids are present.

5.
A suitable fire extinguisher should be located in the 
welding area at all times.

6.
When practical, objects to be welded, cut or heated 
should be moved to a designated safe location or if the 
object to be welded, cut or heated cannot be readily 
moved, all moveable fire hazards in the vicinity 
should be taken to a safe place or otherwise protected.

Oxyacetylene Torches

1.
All connections should be clean and free of grease and 
oil.

2.
Hoses should not be laid across traffic areas.

3.
Where a special wrench is required to operate the 
acetylene cylinder valve, the wrench should be kept in 
position on the valve to allow for emergency shutoff.

4.
For quick closing, valves on fuel gas cylinders should 
not be opened more than one and a half turns.

5.
Check valves and flash arrestors should be located at 
the torch.

Electric Arc Welders

1.
When electrode holders are left unattached, the 
electrodes should be removed and the holders placed 
or protected so that they cannot make contact with 
each other, conductive objects, or people.

2.
Arc welding and cutting operations should be shielded 
by noncombustible or flameproof shields to protect 
fellow employees from direct arc rays.

3.
All welding cables should be insulated completely.  
Any splices or repairs should have insulation with a 
resistance equal to or greater than the original 
installation.  Not repairs are permitted within 10 feet 
of the electrode holder.

4.
Insulated boot covers or other suitable protection 
should be provided to protect terminals where welding 
cables are connected to arc welder.

5.
Personal protection equipment as appropriate should 
be used at all times while welding and handling heated 
items.  Wearing of any eye contact lens is 
discouraged.

Compressed Gas Cylinders

1.
Valve protection caps should be in place when 
compressed gas cylinders are transported, moved or 
stored.

2.
Cylinder valves should be closed when work is 
finished and when cylinders are empty or moved.

3.
Compressed gas cylinders should be secured in an 
upright position at all times, except if necessary for 
short periods of time when cylinders are actually being 
moved or carried.

4.
Cylinders should be kept at a safe distance or shielded 
from welding and cutting operations.  Cylinders 
should be placed where they cannot become part of an 
electrical circuit.

5.
When oxygen cylinders are stored, they should be 
separated from other fuel gas or highly combustible 
materials by 20 feet or by a noncombustible barrier (a 
wall at least 5 feet tall with a half hour resistance).

6.
All gauges must be in good working condition.

Ramps and Walkways

1.
Ramps and walkways 6 feet or move above a lower 
level should be equipped with a standard guardrail 
system.  Toe boards should be provided if necessary.

2.
All ramps and walkways shall be a minimum of 18 
inches wide.

3.
No ramp or walkway should be sloped greater than 1 
vertical to 3 horizontal.

4.
If the slope of the ramp or walkway is steeper than 
1:8, cleats should be securely fastened to the walkway, 
spaced no further than 14 inches apart, to provide 
footing.

Escape and Emergency Plans

Evacuation Plans


Evacuation plans provide the road map which miners should use during an emergency.  Miners should know their escape ways, routes of egress and be aware of their surroundings.  Practice drills should be conducted to reinforce evacuation plans.

1.
Always know the location of primary and secondary 
escape routes leading from your assigned work area.

2.
Always know what duties your supervisor expects you 
to perform in your area in case of fire.

3.
Always make certain to check in and check out every 
time you enter the mine property.

Emergency Communications


Communications during a mine emergency are a critical part of fire fighting and evacuation activities.  The sooner the miners are notified of a problem, the better the chance of escape and/or fire fighting activities can begin.

1.
Always provide accurate information regarding 
emergency situations.

2.
Always consider the use of personal communication 
devices that could provide mine personnel early 
warning in the event of an emergency situation.

3.
Never disregard or take lightly reports of a fire.

4.
Never assume anything has been completed during an 
emergency.  Ask first.

5.
Remember TIME IS NEVER YOUR FRIEND.

6.
Contact the emergency response number immediately.

Fall Protection

Duty to Have Fall Protection

1.
Employees on walking or working surfaces with a 
danger of falling to lower levels should be protected 
from falls by one or more of the following:

· Guardrail Systems

· Safety Net Systems

· Personal Fall Arrest (including harnesses, safety lines, retractable life-lines, anchorage points, etc.)

2.
Employees engaged in leading edge work where a 
danger of falling to a lower level exists should be 
protected by one or more of the systems listed above 
unless, it can be demonstrated that the use of these 
systems is infeasible or creates a greater hazard.

3. 
Employees working in hoist areas where a danger of 
falling to a lower level exists should be protected from 
falls by a guardrail system or personal fall arrest 
system.

4.
Ramps, runways and other walkways should be 
protected by guardrail systems when a danger of 
falling to a lower level exists.

5.
Excavations 6 feet or more in depth whose edges are 
not easily seen should be protected by guardrail 
systems, fences or barricades.

6.
Wells, shafts, pits and similar excavations should be 
protected by guardrail systems, fences, barricades or 
covers.

Fall Protection Systems

1.
Top rails should be installed between 39 and 45 inches 
in height and should not deflect below 39 inches under 
a downward force of 200 lbs.

2.
If wire rope is used as top rails, it should be flagged 
every 6 feet with highly visible materials.

3.
Cable rail tops and mid rails should be at least ¼ inch 
in diameter.

4.
Lumber used in the construction of guardrails should 
be sound and should not contain large or loose knots.  
All nails should be driven in completely.  Double-
headed nails are not permitted.

5.
Covers should be secured in place, capable of 
withstanding two times the weight of any object or 
employee which may pass over it and be color coded 
or marked “hole” or “cover”.

Hazard Communications


All employees should read and understand the company “Hazard Communications” plan.  If questions exist please contact your supervisor.  Employees should follow the plan which includes:

1.
Be aware of hazardous chemicals being used on site.

2.
Know where the hazard communications program, 
hazardous materials list, and Material Safety Data 
Sheets (MSDS) are maintained on site.

3.
Employees should read MSDS’s to become familiar 
with potential hazards of the material they are 
working with and know what personal protection they 
should wear before working with any chemicals.  
They should have knowledge of appropriate work 
practices, emergency procedures and personal 
protective equipment when working with hazardous 
chemicals.

4.
Employees should be willing to share their knowledge 
of Hazardous Communication, and of materials with 
which they work, with other employees, contractors, 
and others as deemed appropriate.

5.
Notify your supervisor if you bring hazardous 
materials on site or if you observe others that may 
have brought materials onto the site for which training 
and MSDS’s should be available.

6.
The integrity of labels on the worksite should be 
maintained by all personnel.  Labels shall contain the 
chemical name and associated hazards.  

7.
Employees shall follow company guidelines for 



temporary containers or re-labeling.

Fire Protection and Prevention 

1.
Employees should know where fire extinguishers are 
located and how to operate them.

2.
Only approved containers and portable tanks should 
be used for the storage and handling of flammable or 
combustible liquids.

3.
One 2A:10-B:C rated fire extinguisher should be 
present.  Travel distance to the nearest fire 
extinguisher from the nearest piece of equipment 
should not exceed 100 feet and in the case of multi-
story buildings a fire extinguisher should be located 
near the stairwells on each level.

4.
Fire extinguishers should be mounted in all mobile 
equipment where fire could block egress.

5.
Materials should not be stored in front of fire 

        extinguishers.  Access to fire fighting equipment 

        should be maintained at all times.

6.
Fire extinguishers should be inspected on a regular 

    
basis.

7.
No more than 25 gallons of flammable or combustible liquids should be stored in a room outside of an approved storage cabinet.  No more than 60 gallons of flammable or 120 gallons of combustible liquids should be kept stored in any 
one storage cabinet.   

8.
Flammable liquids should be kept in closed containers 

 
when not actually in use.

9.
Conspicuous and legible signs prohibiting smoking 
should be posted in service and refueling areas.

10. 
Fuel storage areas should either:



* Be graded in a manner to divert spills away 

           from buildings or other exposures, or

                * Be located in a fabricated secondary 

                   containment tub, or


      * Be surrounded by a curb or earth dike at least 


  12” high. When curbs or dikes are use,  


        provisions should be made for draining off 

 

  accumulation of rain or ground water, or spills 

        of flammable or combustible liquids.

11. 
Outdoor portable tanks should be no nearer than 20’ 
from any building.

12. 
Storage areas should be kept free of weeds, debris 


and other combustible materials.
Motor Vehicles

General
1. 
Seat belts should be worn at all times by employees 
operating or riding on motor vehicles or machinery. 
(Exception: equipment designed for stand-up 
operation.)

2.
Vehicles used to transport employees should have 
seats firmly secured and adequate for the number of 
employees to be carried.  Employees should not ride 
on fenders or running boards or any other piece of 
equipment not meant for human occupancy.

3.
Horns should be in working order on all bi-
directional machinery.

4.  
Motor vehicle equipment with an obstructed view to 
the rear should not be operated unless the vehicle has 
a reverse signal audible above the surrounding sound 
or the vehicle is backed up only when an observer 
signals that it is safe to do so.

5.
Operators of all motor vehicle equipment are 
responsible for the safe operation of their vehicle at 
all times.

Heavy Equipment Operation

1.
Heavy equipment such as backhoes and dump trucks 
will only be operated by authorized personnel.

2.
Unauthorized persons are not permitted to ride in the 
cabs of heavy equipment.

3.
Lower any moveable buckets when you stop the 
vehicle.

4.   
Always block any movable bucket if it is being 
inspected or having maintenance.

5.
Report all operating malfunctions immediately.

6.
If the operators compartment is designated a high 
noise level area, hearing protection should be worn.

7.
  Maintenance or repairs should not be done with the   

          engine running.

Pre-Operational Equipment Inspection

Where applicable, all of the items below, should be

checked on every pre-operational inspection.  The machine

should be in a safe location before conducting the pre

operational inspection.

1.
Fluid levels, ie: Engine oil, hydraulic fluid, steering fluid, coolant, and fuel.

2.
Steering components.

3.
Tires – lug nuts, wheels and flanges.

4. 
Power train – Engine, torque converter, transmission, differential and final drive.

5.
Brakes – Test all brakes to ensure they hold to 
manufacturers specifications.

6.
Warning devices – gauges, lights, buzzers and back-
up alarms.

7.
Fire Extinguishers – Pins and keepers in place, tags 
current, hoses, etc.

8.
Headlights, clearance, turn signals, tail and brake 
lights.

9.
Cab doors open and close properly.

10.
Loose objects secured in cab.

11.
Belts and Guards

Truck Operations

1.
Sit in upright position with your seat belt fastened at 
all times.

2.
Test all braking systems to ensure proper function 
before operating truck.

3.
Follow all traffic procedures, signs and speed limits 
posted at the mine.

4.
Test all steering functions prior to operation.

5.
Check clearances

6.
Visually check loading area on approach to be sure 
that no equipment or persons are behind your truck 
before reversing.

7.
Pay close attention to highwall areas.

8.
Look for cracked ground, settling and bulges.

9.
If spotters are provided, have direct communication 
with them.

Haulage

1.
  Always stay in your vehicles cab.  That’s the safest  

          place to be and where other equipment operators  

          expect to find you.

2.       Always perform pre-operational safety checks on 

          equipment.

3.
Always report any unsafe conditions immediately   

          and remove defective equipment from service.

4.
Always wear appropriate protective clothing and 


equipment.

5.      
Always wear your seat belt.  Many drivers have been 


killed or injured attempting to jump from the vehicles   

  cab.

6.
Remember, seat belts save lives.

Always follow all safety rules and procedures.  Short cuts can kill.  Mine properties often have unusual traffic patterns and right of way rules.

Confined Spaces

A confined space means a space that: 

1.     Is large enough and so configured that an employee can bodily enter and perform assigned work; and
2.     Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, hoppers, vaults and pits are spaces that may have limited means of entry); and
3.     Is not designed for continuous employee occupancy.

If work has to be performed at a location that has these three characteristics, employees must not enter that space until measures are taken to ensure the space is safe for employee occupancy.  Standard covering the procedures for confined space entry are covered by OSHA 1910.146.  Reference these standards for additional information.

Respiratory Protection

Employees who are required to wear a respirator must be

included in a respiratory protection program.  The

respiratory protection program must contain many

components including, but not limited to, a program

administrator as well as medical evaluations and fit testing

for employees required to wear a respirator.  Exception:

Employees  whose only use of respirators involves the

voluntary use of filtering face pieces (dust masks) provided

a permissible exposure limit (PEL) has NOT been

exceeded.  Check with your supervisor for more

information.

Standards covering respiratory protection can be found in

30 CFR 56&57.  Employees who wear respirators must 
meet the requirements set forth in this standard prior to

donning a respirator.

 Cranes

1.
Crane usage should comply with the manufacturer’s 
specifications and limitations where available.

2.
Rated load capacities, recommended operating 
speeds and special hazard warnings or instructions 
should be conspicuously posted on all equipment.  
Instructions or warnings should be visible from the 
operator’s station.

3.
Equipment should be inspected by a competent 
person before each use and during use, and all 
deficiencies corrected before further use.

4.
Accessible areas within the swing radius of the crane 
should be properly barricaded.

1.       No one is permitted to ride loads.

2.       Never operate equipment closer than 2’ from the  

          edge of an excavation.  Cranes should not be left near   

          the edge of the excavations or in an area that may     

          become unstable.

3.       Minimum clearance between power lines rated     

          greater than 50 KV and below and any part of a crane 

          should be 10’.  For power lines rated greater than 50 

          KV, the clearance should be 10’ plus 4” for every   

          1KV.

4.       The operator should avoid swinging a load over   

          workers and bystanders.

5.       Taglines should be used on all loads and should be   

          insulated to prevent shock.

6. Only one person should be permitted to give signals   

          to the crane operator.

7. Crane operators operating cranes with a 

          counterweight exceeding 5 tons or a boom length    

          exceeding 40 feet must carry a special license in       

          most states.

When should the crane operator follow hand signals?


A crane operator should always move loads according to the established code of signals, and use a signaler.  Hand signals are preferred and commonly used.

Who can give the hand signals or can be a signaler?

   -   A person qualified to give crane signals

   -   There should be only one designated signaler at a time,

   -   If signalers are changing between each-other, the one  

       in charge should wear a clearly visible badge of 
       authority,

   -   A crane operator should move loads only on signals   

        from one signaler,

    -   A crane operator must obey STOP signals no  

        matter who gives it.

What should you do when in charge of signaling?
The signaler must:

     -  Be in clear view of the crane operator,

     -  Have a clear view of the load and the equipment, 

     -  Keep persons outside the crane’s operating area,

     -  Never direct a load over a person.
Common Hand Signals
Hoist: With forearm vertical, the forefinger pointing up, move the hand in a small horizontal circle.

Lower: With an arm extended downward, forefinger pointing down, move the hand in small horizontal circles.

Multiple Trolleys: Hold up one finger for block marked “1” and two fingers for a block marked “2”.  Regular signals follow.

Bridge Travel: Arm extended forward, hand open and slightly raised, make a pushing motion in direction of travel.

Trolley Travel: Palm up, fingers closed, thumb pointing in direction of motion, jerk the hand horizontally.

Stop: Arm extended, palm down, hold the position rigidly.

Emergency Stop: Arm extended, palm down, move the hand rapidly right and left.

Magnet Is Disconnected! : Crane operator spreads both hands apart, palms up.

What are some common hand signals for crawler, truck, and locomotive cranes?

Use Main Hoist:  Tap fists’ on head; then use regular signals

Use Whip Line (Auxiliary Hoist):  Tap elbows with one

Raise Boom:  Arm extended, fingers closed, thumb pointing downward.

Lower Boom:  Arm extended, fingers closed, thumb pointing downward.

Swing:  Point with a finger in direction of swing of a boom.

Raise the Boom and Lower the Load:  Arm extended, fingers closed, thumb pointing upward, other arm bent slightly with forefinger pointing down and rotate hand in horizontal circles.
Lower the Boom and Raise the Load:  Arm extended, fingers closed, thumb pointing downward, other arm

with forearm vertical, forefinger pointing upward and

rotate the hand in horizontal circles.
Move Slowly:  Use one hand to give any motion signal

and place the other hand motionless in front of the hand

giving the motion signal. (Hoist slowly shown as

example.)
Retract Boom (Telescoping Booms):  Both fists in front

of body with thumbs pointing toward each other.
Extend Boom (Telescoping Booms):  Both fists in front of

body with thumbs pointing outward.

What are some signals for crawler crane only?
Lock Track:  this side as indicated by raised fist.
Turn Travel Track:  this side in direction shown by

revolving fist.
Travel Both Tracks:  forward or backward by revolving

fists.
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TRENCH SAFETY
Prevent cave-ins and other excavation disasters
Cave-ins, hazardous atmospheres and other risks make excavating and trenching one of the most dangerous construction activities. This focus on surface encumbrances, underground installations, access and egress, and traffic safety; look for advice on hazardous atmospheres, emergency rescue equipment and more in coming weeks. 

Note: Prior to worker entry, a "competent person" -- defined as one who is capable of identifying existing and predictable hazards in the surroundings, or working conditions which are unsanitary, hazardous or dangerous to employees, and who has authorization to take prompt corrective measures to eliminate them -- must be on-site. 

Surface encumbrances 

· Have you checked for structures, machines and equipment, trees or excavated spoils located near the excavation which might exert force on the excavation walls? 

· Have you checked for any evidence of cracking or subsidence along the excavation surface or within the excavation?

Underground installations 

· Are all utilities, such as water, sewer, electrical and telephone, located within the excavation properly supported, removed or otherwise protected?

Access and egress 

· Are structural ramps that are used solely by employees for access and egress designed by a competent person? 

· Are ramps secured against displacement? 

· Are ramps sound and free from trip hazards and are they slip-resistant? 

· Are trenches provided with ramps or ladders so that they are within a maximum of 25 feet of lateral travel?

Traffic safety 

· Are signs and barricades placed appropriately and in sufficient quantity? 

· Are personnel, where exposed to traffic, wearing appropriate warning vests or reflective high-visibility clothing? 

· Are personnel prohibited from working under lifting or digging equipment, and required to stand away from vehicles being loaded or unloaded? 

· Where mobile equipment is operated adjacent to an excavation, or approaches an excavation, does the operator have a clear view of the edge? 

· Where an operator's view of the edge of an excavation is obstructed, is there a warning system, such as hand signals, mechanical signals or stop logs in place? (If possible, the grade should be away from the excavation.)\

Hazardous atmospheres, emergency rescue equipment, water hazard protection and more. 

Note: Prior to worker entry, a "competent person" -- defined as one who is capable of identifying existing and predictable hazards in the surroundings, or working conditions which are unsanitary, hazardous or dangerous to employees, and who has authorization to take prompt corrective measures to eliminate them -- must be on-site. 

Hazardous atmospheres 

· Where hazardous conditions could reasonably be expected, has the atmosphere been tested prior to entry? 

· Where the atmosphere contains less than 19.5 percent oxygen, has appropriate respiratory protection and/or ventilation been provided? 

· Where flammable atmospheres exist, is ventilation provided that is sufficient to reduce the flammable concentration to less than 20 percent of the lower flammable limit of the gas? 

· Is the atmosphere tested frequently to ensure it remains safe?

Emergency rescue equipment 

· Is emergency rescue equipment, such as breathing apparatus, safety harness and lanyard, or a basket stretcher, readily available where hazardous atmospheric conditions exist or may be expected to develop? 

· Are employees entering deep and confined excavations equipped with harness and an attached lifeline, and attended at all times while in the excavation?

Water hazard protection 

· Are adequate precautions taken to protect employees in excavations where water has accumulated or is accumulating (i.e., support or shield systems, water removal systems or safety harness and lifelines)? 

· Are water removal equipment and operations monitored by a competent person? 

· Are natural runoff and surface water adequately diverted to prevent entry to the excavation? 

· Are excavations that are subjected to runoff from heavy rains inspected by a competent person prior to entry?

Adjacent structures 

· Are adjoining buildings, walls or other structures adequately stabilized with approved shoring, bracing and underpinning to assure protection of employees? 

· Where the excavation is below the level of the base or footing of a foundation or retaining wall, have the excavation and support systems in use been determined appropriate by a registered professional engineer? 

· Are sidewalks, pavement and other such structures adequately supported to prevent collapse?

Loose rock and soils 

· Are adequate measures taken to protect employees from loose and falling rock, soil or other debris (i.e., scaling, protective barricades, etc.)? 

· Are excavated spoils and other materials maintained at least 24 inches away from the edge of the excavation, and are retaining devices used where the 24-inch clear area is not possible?

Excavating and trenching safety
Note: Prior to worker entry, a "competent person" -- defined as one who is capable of identifying existing and predictable hazards in the surroundings, or working conditions which are unsanitary, hazardous or dangerous to employees, and who has authorization to take prompt corrective measures to eliminate them -- must be on-site. 

Protective systems 

· Has a competent person tested the soils to determine the proper classification as a basis for determining the required type of protective systems necessary for the excavation? 

· Do protective systems have the capacity to resist, without failure; all loads intended or expected to be applied to them? 

· Are the designs of sloping and benching systems in accordance with regulations and requirements? 

· Are the designs for timber shoring in accordance with regulations and requirements? 

· Are the designs for aluminum shoring in accordance with regulations and requirements? 

· Are the designs of support systems, shield systems or other protective systems in accordance with specifications, recommendations and limitations of the manufacturer? 

· Where there is deviation from specifications, recommendations and limitations, has written manufacturer approval been obtained, with a copy on site? 

· Where systems design is from other tabulated data or by a registered professional engineer, are such data and copies of the design maintained at the job site? 

· Are materials and equipment used for protective systems free from defects that might impair their function? 

· Are manufactured materials and equipment used for protective systems used and maintained in accordance with manufacturer recommendations? 

· If materials and equipment used for protective systems have been damaged, have they been inspected by a competent person to evaluate suitability for use? 

· Are repaired materials and equipment evaluated and approved for use by a registered professional engineer before being returned to service? 

· Are members of support systems securely connected to prevent falling, sliding, kick outs or other predictable failure? 

· Are support systems installed and removed in a manner that protects employees from cave-ins or structural collapses, or from being struck by members of the support system? 

· Does system removal begin at, and progress from, the bottom of the excavation? 

· Is there excavation no greater than 2 feet below the bottom of the members of the support system where the system provides protection for the full depth of the trench and there is no potential for loss of soil from behind or below the bottom of the system? 

· Are employees prohibited from working on the faces of sloped or benched excavations above other employees at lower levels unless there is adequate protection from falling, rolling or sliding material or equipment? 

· Are employees protected from the hazard of cave-ins when entering or exiting areas protected by shields? 

· Are employees prohibited from being in shields during installation, removal or vertical movement of them?

*** And finally, where the competent person finds evidence of a situation that could result in a possible cave-in, where there are indications of failure of protective systems, where there are hazardous atmospheres or where there are other hazardous conditions, are exposed employees removed from the hazardous area until all necessary precautions are taken to ensure their safety? 

Portable, power-operated tools and equipment
The same power tool that makes your job easy, and efficient one day, could cause a tragic accident the next. Safe handling and use of power saws, hand-held drills and even portable fans are a must. 

The following may help you evaluate your safety procedures for portable, power-operated tools and equipment. Please note that this does not ensure compliance with all applicable laws and regulations, nor should it substitute for a comprehensive health and safety program. 

1.
Are grinders, saws and similar equipment provided with appropriate safety guards? 

2.
Are power tools used with the shield or guard recommended by the manufacturer? 

3.
Are portable circular saws equipped with guards above and below the base shoe? 

4.
Are circular saw guards checked to ensure guarding of the lower blade portion? 

5.
Are rotating or moving parts of equipment guarded to prevent physical contact? 

6.
Are all cord-connected, electrically operated tools and equipment effectively grounded or of the approved double-insulated type? 

7.
Are effective guards in place over belts, pulleys, chains and sprockets on equipment such as concrete mixers, air compressors and the like? 

8. Are portable fans provided with full guards having openings of 1/2 inch or less? 
9.
Is hoisting equipment available and used for lifting heavy objects, and are hoist ratings and characteristics appropriate for the task? 

10.
Are ground-fault circuit interrupters, provided on all temporary electrical 15-, 20- and 30-ampere circuits, used during periods of construction?

Or 

1.
Do you have an assured equipment-grounding conductor program in place in construction? 

2.
Are pneumatic and hydraulic hoses on power-operated tools checked regularly for deterioration or damage?

GUARDING
Machines are designed to cut, shape, form, punch, bend, or stamp hard materials such as metal and wood.  These machines do not know if they are performing work on metal or on a human hand.  Guards thought to interfere with production are tampered with or removed.  Guards may unintentionally be left off the machine after some repair work is done.  If so, employees are unnecessarily exposed to hazards that can mangle or kill them.

It is important for every employee to learn to identify machine guards and the specific protection each offers.

MSHA Regulations

MSHA’s Machine Guarding Standard can be found in 30 CFR.   MSHA takes machine safety seriously and stresses the importance of machine safety by issuing citations for violations of its standard.  In fact, machine guarding and machinery-related violations always rank among the top 10 MSHA citations issued each year.

In addition to MSHA’s machine guarding requirements, MSHA may also refer to or recommend industry standard guarding configurations including those developed by the American National Standards Institute (ANSI).  ANSI standards provide guarding configurations, hazard assessments, and operator training recommendations for a number of machines and equipment including, but not limited to, power presses, shears, lathes, boring machines, grinding machines, metal rolling/forming machines, plastics industry machines, rubber industry machines, foundry machines, and equipment used in many other industries.  

Identifying Machine Hazards

Different types of machinery hazards are generally put into two categories:

1.

Point of operation

2.

Mechanical motion

Point of Operation

The point of operation is the area on the machine where work is performed on the material such as: 

1.

Cutting

2.

Punching

3.

Shearing

4.

Bending

The point of operation is the most hazardous area on most machinery.  Developing guarding or other ways to ensure the machine does not start while the operator’s hands or other body parts are in the point of operation will go a long way toward preventing and eliminating injuries on that machine.

Cutting Action

Cutting is one of the primary machine actions at the point of operation.  Examples of cutting equipment include band saws, circular saws, drills, lathes, and mills.  The obvious injuries associated with cutting equipment are the lacerations and amputations that result when fingers, hands, or arms are placed into the point of operation.  Hazards associated with cutting equipment include flying chips and material that could strike the operator or nearby workers in the eyes or face.

Punching Action

The punching action occurs when a powered ram is used to blank, draw, or stamp material such as metal.  An example of machinery with a punching action includes power presses.  Again, the most hazardous area is the point of operation where hands and fingers can be horribly crushed.  Operators who manually insert materials into the point of operation and then manually eject or remove the materials are subject to potential injury. 

Shearing Action

The shearing action occurs when a powered knife or slide is utilized to cut sheet metal or other materials.  Shears can be mechanical, hydraulic, or pneumatic with the point of operation again being the primary hazard.  Much like the power press, material is inserted, held, and ejected.  If performed manually, the operator is exposed to the dangerous point of operation.

Bending Action

Bending action involves a powered slide that is used to draw or stamp materials such as sheet metal.  Machinery that uses the bending action includes power presses, tube benders, and press brakes.  The operator is exposed to the point of operation when inserting, holding, and ejecting the material.  If these operations can be automated, the operator’s exposure to machinery hazards is dramatically reduced.

Mechanical Motions 

Almost every machine has moving components that, if not properly guarded, will injure a worker who is in the machine’s area of motion.  Particularly dangerous is automatic or robotic machinery that will move automatically when an electric eye or limit switch triggers the operation.  This can happen to a worker who thinks the equipment is off and that it is safe to enter the danger zone.

Employers and employees need to recognize the various types of machinery motion so steps can be taken to protect people from the following hazards:

1.
Reciprocating motions

2.
Transverse motions

3.
Rotating motions

4.
Nip points

Reciprocating motions

Reciprocating motions include the back-and-forth or up-and-down motion of machine components.  Many machines have some form of reciprocating motion.  Sometimes reciprocating motion will have nothing to do with the point of operation.  Reciprocating motion may be slow and easy to avoid or the motion may be fast and sudden.

Transverse motions

The transverse motion of machinery is motion in a straight or continuous line.  This motion creates a hazard because the worker may be dragged into a pinch point or shear point. The motion of a powered belt is an example. The belt moves in a continuous line and can pull fingers, clothing, or hair into the pinch point created by the belt and the powered pulley.  

Rotating motions

Probably the most common mechanical motion is rotation.  Almost every machine has some form of rotation, any of which can cause severe injures.  Even slowly rotating smooth shafts can grab clothing or hair, or even push a hand into a more dangerous area like the point of operation.  Even more danger occurs when the rotating shaft has exposed keys, set screws, bolts, nicks, or even spokes.  These items will grab loose clothing, long hair, and jewelry such as rings and watches, and pull a worker’s body into the rotating equipment.

Examples of rotating machine components include collars, couplings, cams, clutches, flywheels, shaft ends, spindles, meshing gears, and horizontal or vertical shafts.

Nip points

A nip point is created when parts with parallel axes rotate in opposite direction.  Examples include rollers and sprockets.  Even when the rotating parts are not in contact with each other, a nip point is still created if material is fed through those rotating parts.

Another nip point is created between a rotating component and a tangentially moving part.  For example, a nip point is created between a rotating shaft and tangentially moving conveyor belt.  Other examples are a chain and sprocket, a belt and pulley, and a rack and pinion. 

Nip points are also created between a rotating shaft and a stationary object.  The potential injuries include sheared fingers, abraded skin, or crushed hands.  Examples of machinery with nip points include screw conveyors, abrasive wheels with incorrectly set work rests, and spoked flywheels.

Protection Against Hazards
The methods of safeguarding machines are numerous and range from the simple to the complex.  The type of machine, facility layout, and material handled, and production methods are all major considerations when determining the appropriate guarding for each application.

Safeguarding methods are commonly broken down into five areas:

1.
Guards

2.
Devices

3.
Location and distance

4.
Miscellaneous aids

Whichever safeguarding method is used, these minimum general requirements must be met:  

Prevent operators from making contact.  Guards must prevent machine operators and other workers from making bodily contact with the machine’s point of operation and mechanical motions.

Secure guards to machinery.  Guards must be secured to the machinery so that they cannot be easily removed by workers or tampered with in other ways that make the guard ineffective.  Guards must also be made of durable materials so that they can withstand the daily abuse of a production environment.

Protect guarded area from falling objects.  Guards should also ensure that small objects such as tools, nuts, or bolts cannot fall into the guarded area.  A small tool or bolt that falls into an area with rotating parts could not only damage the machine but could also become a projectile and seriously injure someone.

Create no additional hazards.  Guards are intended to protect workers from the dangers of machinery and should not themselves become a hazard.  The edges of sheet metal guards must not be sharp or have burrs that could cause lacerations.  Guards must be located so that they will not create a new nip point when placed near transverse motion.

Facilitate safe lubrication.  Ideally, maintenance workers should be able to lubricate parts with the guard intact so they are not exposed to the hazards of moving parts.

Create no interference with machine operation.  Guards that interfere with production efforts are more likely to be removed or circumvented by the operator, thus placing the operator back into a hazardous situation.  Guards that do not interfere may actually increase production because workers are not apprehensive about being injured by the machine.

Guards

Guards prevent access to a hazardous area and can be fixed, interlocked, adjustable, or self-adjusting.

Fixed guards

Fixed guards are probably the most common type of guard because of their simplicity and effectiveness.  Fixed guards are considered permanent and may require quite a bit of work to remove in order to gain access to the hazard they are covering.  They can be made from many materials (such as metal, plastic, screen, or bars) as long as the material can stand up to the day-to-day abuse of a production environment.

Fixed guards include those that cover power transmission units such as belts and pulleys, chains and sprockets, or gear systems.  Fixed guards can also be found covering the blade and blade wheels of band saws.

Interlocked guards

Interlocked guards are designed to be opened to allow the worker access to the hazard zone.  However, once the guard is opened, the machine will shut down automatically, effectively eliminating the hazard that was covered by the guard.  The machine cannot be restarted until the guard is returned.  All moveable guards should be interlocked to prevent a worker from removing the guard while the machine is still operational.

A downfall of interlocked guards is that employees have often found ways to bypass the interlock by taping limit switches closed or open so that the guard can be removed while the machine or equipment continues to run.  This effectively eliminates the guard and results in employees being exposed to the hazard the guard was supposed to protect them from.

Adjustable guards

Adjustable guards are useful because they allow the machine to handle a wide variety of material sizes while still keeping the unused portion of the blade or other point of operation covered by the guard.  These guards must be adjusted manually.  Examples include band saws on which the guard over the point of operation can be fully opened for large materials and almost completely closed over the blade when cutting thin materials.  

Adjustable guards rely on the operator to take the initiative to adjust the guard so that only the minimum required amount of the point of operation (typically, some type of blade) is exposed.

Self-adjusting guards

Self-adjusting guards are pushed away from the point of operation when the material is fed into the machine and they only open wide enough to allow the material into the cutting zone, thus keeping the remainder of the blade covered in order to protect the operator.  Once the material is removed from the point of operation, the self-adjusting blade returns to its original position of completely covering the blade.

Self-adjusting blades are most often found on hand-held circular saws and table saws.  A drawback of self-adjusting saws is that they may interfere with the operator’s vision.

Safety Devices

Safety devices, while diverse in their function and design, typically perform only a few basic safeguarding functions: 

1.
Stopping the machine if a hand or other object is placed into the danger zone

2.
Restraining the operator from entering the danger zone

3.
Requiring the operator to use both hands on the controls to operate the machine

4.
Placing a physical barrier in front of the danger zone during dangerous parts of the cycle

Restraint and pullback devices

Restraints and pullback devices utilize a wire, cable, or strap that is attached to the operator’s hand, wrist, or arm.  The restraints merely prevent a worker from placing their hand in the danger zone; therefore, tools are often needed to insert the material into the point of operation.  Pullback devices allow the worker to access the point of operation to feed material, but once the machine starts to cycle, the devices pull the operator’s hands away from the danger zone.  These devices are not very common anymore because they limit a worker’s movement, may have negative ergonomic impacts, and require constant maintenance and supervision.

Pressure-sensitive devices

Pressure-sensitive bars and trip wires all act as emergency stops when activated.  Pressure-sensitive bars and trip wires can be placed around a danger zone and when contacted, the machine will automatically shut down. Trip wires or bars are often used on conveyors.  
Location and Distance Safeguarding

Barrier railings and fences are a simple and effective way to safeguard workers provided that the workers do not climb over the railings or fences and enter the danger zone when the machinery is operational.  This method is effective because it makes danger zones in-accessible during normal operations.

Miscellaneous Guarding Aids

While these miscellaneous guarding aids are in themselves not adequate protection for employees, they can be used to supplement existing guarding methods:  

1.
Placing a rope or other simple barrier around a machine for awareness will help prevent all employees, except for trained operators, from getting too close to a machine.  

2.
Shields might be located on machines to protect workers from flying chips and oils or coolants.

3.
Hand tools including sticks, blocks, or tongs may be used to keep a worker’s hands away from the point of operation.  

Operators
The operator must understand the protection that the guards provide and the importance of keeping them in good working order, as well as reporting any damaged guards so that they can be repaired.  Important points that operators must understand include:

1.
Identification of all the hazards associated with operating the machine

2.
Know all the guards on the machine, what hazards they protect against, and how to use the guards correctly

3.
Know who is permitted to remove a guard and under what circumstance the guard may be removed

4.
Contact a supervisor if a guard is damaged, missing, provides inadequate protection, or is itself a hazard

5.
Have a safety-first attitude toward machinery and respecting the work it does as well as the injuries it could cause

6.
Disciplinary actions for circumventing a safeguard, not inspecting the machine before use, or not following machine safety procedures is company policy.
7.
Get training when beginning working on a new or different machine, when the operations or guarding on a machine are changed.

Maintenance and Repair of Machinery 

Machine safeguards are never to be removed during normal operations.  They are only to be removed when necessary for maintenance or repair of the machinery or equipment.  

When this is done, authorized workers must properly lock out the equipment before removing guards that protect them from danger zones.  

Operators should also inspect their machines before using them to make sure all guards are in place, all emergency stop devices work properly, and the machine is in generally safe condition.

Machine safeguarding is not just a one-time action where a guard is installed and never worried about again.  Instead, machine safety requires continual reassessment to make sure the current guards are adequate as production requirements change and to seek improvements in guarding. 

Employees who work around machines must be made aware of potential hazards and know the locations of emergency stop devices to shut down equipment in emergencies.
Operators must have thorough training on the proper use of the machinery and understand the potential consequences if machine guards are circumvented and ensuring that proper lockout/tag out procedures are followed.
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	Quantity of LPG			Distance (feet 		Stored					away from 								building)


---------------------------------------------------------------


	500 lbs or less					0


	501 to 6,000 lbs			       10			6001 to 10,000 lbs		  	       20


	Over 10,001 lbs			       25
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