Chapter 4

MANUAL MATERIAL HANDLING AND LIFTING TECHNIQUES

4.1. Hazards and Human Factors: 

4.1.1. Strains, sprains, hernias, fractures, bruises, and lacerations may result from poor manual material handling and lifting practices. Lifting, carrying, dropping, and lowering are the common physical acts responsible for injuries. Many strains are the direct result of improper lifting techniques, lifting with no assistance, or failure to use required and available manual material handling equipment. 

4.2. Manual Handling. Influencing factors when manually lifting materials include the size, shape, and weight of the object to be lifted (and distance to be moved). Proper lifting techniques are as important as the weight of the object to be lifted. Heavy weights or awkward positions may require mechanical assistance or team lifting to be used. 

4.3. Lifting and Carrying. There are several variables, which influence the ability of people to manually handle and lift materials. Physical capabilities of individuals and variables in the work environment need consideration. Proper consideration and knowledge of limitations and the use of correct lifting and carrying techniques will reduce the possibility of injury. 

4.3.1. Physical characteristics include factors such as strength, mobility, fatigue, and motor functions of the individual. 

4.3.2. Psychological considerations might be the motivation, emotional state, job satisfaction, and attitude of the individual toward work. 

4.3.3. Pre-existing worker injuries may also bear consideration. 

4.3.4. Task variables might include the weight, size, shape, distribution, degree of shift (of the load in the container), and the location of the center of gravity (CG) of the load to be handled. 

4.3.5. Workplace layout and the degree of movement required, obstacles, distances moved, and direction of movement must be factored. 

4.3.6. Level of demand to include frequency of lift, duration of lifting task, accelerations and velocities of lift, shift duration, degree of precision, and relative proportion of muscles involved in the lift shall be considered. 

4.3.7. Environmental variables can have an impact, consider heat and cold stress, noise and vibration, lighting, toxic agents, traction, stability of the work platform, and atmospheric contaminants that could affect the task. 

4.4. Training. Department Heads, Managers and Supervisors must train personnel who regularly perform manual lifting duties. Supervisors will ensure their personnel receive thorough instructions on the proper techniques to use and what PPE is required. In addition, personnel will be instructed in the use of available manual lifting devices and the procedures for performing routine or high risk manual handling activities. To the new worker, hand trucks and wheelbarrows look deceptively easy to use. Supervisors will instruct workers on their use. Seeking improvements in the methods used for accomplishing the work and eliminating manual material handling hazards; and an understanding of the stresses involved during manual handling which cause injuries are important and should also be addressed during training. This training should include both verbal and written materials that explain how to do the task correctly with practice and proper motions. 

4.4.1. Training will be documented. 

4.4.2. Information to assist the supervisor in establishing a program may be found in this chapter and in the National Safety Council (NSC) Accident Prevention Manual for Industrial Operations, Engineering, and Technology. 

4.5. Minimizing Manual Material Handling Hazards: 

4.5.1. Engineering Controls. A preferred method of minimizing the risk of manual lifting is the use of engineering controls such as employing mechanical assists to decrease the force, the repetition, distance of travel, and frequency of the manual handling activities. Some examples might include employing scissor tables, elevators, conveyors, and gravity chutes. 

4.5.2. Administrative Controls. Job rotation schedules and mandatory work-rest cycles can be useful to reduce mishap potential, but do not eliminate the hazard and are not as reliable as engineering controls. 

4.5.3. Work Design Principles. Conduct a job safety analysis to identify potential hazards, and when practical, arrange tasks and select workstations using the following principles: 

4.5.3.1. Place objects to be lifted at the approximate height of the knuckles when the arms dangle 

at side of the body. 

4.5.3.2. Limit stack height to shoulder level. If items must be stacked higher, provide step-up 

access to eliminate lifting above shoulder level. 

4.5.3.3. Use grips, handles, and other devices to provide better control of items. 

4.5.3.4. Slide materials instead of lifting, whenever possible. 

4.5.3.5. Use gravity assist in moving materials. 

4.5.3.6. Ensure adequate maneuvering space to eliminate the need to twist the body. 

4.5.3.7. Consider team lifting when items are known to weigh more than 25 pounds. 

4.6. Proper Lifting Methods. No single technique for preventing injury during lifting and material handling has been discovered despite numerous research efforts. The best prevention strategy is to ensure workstations are properly designed, loads are manageable in both size and weight distribution, the frequency and duration of lifting are not excessively stressful, and workers can demonstrate knowledge of proper techniques for material handling. There are three basic methods of lifting, that is, straight back-bent knees, free style, and kinetic. Each has advantages and limitations: 

4.6.1. The kinetic method is the most widely accepted and taught because it provides more stability for the worker while reducing load on the back muscles and intervertebral disks. Instructions and diagram on how to lift properly follow: 

4.6.1.1. Before an object is lifted, it should be inspected to make certain no grease or slippery substance will cause the object to slip. Also inspect the objects for slivers, sharp edges, and rough or slippery surfaces before attempting to lift. 

4.6.1.2. Position feet correctly. Place far enough apart for balance with one foot to the rear of the 

object and the other foot slightly ahead of the other and to the side of the object. 

4.6.1.3. Crouch close to the load. Crouching is preferred to squatting. Stay close to the load to 

minimize strain on the back muscles. 

4.6.1.4. Always keep the back as straight as possible. It may not be possible to keep the back in 

the vertical plane but avoid arching the back. Bend from the hips and not from the middle of the 

back. 

4.6.1.5. Pick up materials with a full palm grip. Do not attempt to pick up items using a fingertip 

grip. Gloves ( Leather or Leather-palmed) shall be worn when lifting objects which have sharp or 

burred edges or splintered surfaces. 

4.6.1.6. With the arms, slide the object towards the body putting it in motion (kinetic energy). At 

the same time, lift the object with the legs and bring the back to a vertical position. Keep the object close to the body; avoid twisting while lifting. 
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4.6.2. Setting the Object Down. Use the same motion as when lifting, but reverse it to set an object down. Lower the load by bending the legs and crouching with the back straight. Take care when releasing the load to prevent injury to fingers, hands, or feet. 

4.6.3. Team Lifting. When its required to move heavy or unusual shaped items manually, always seek and obtain assistance When it is not practical to use mechanical equipment assign additional workers to the task. When two or more people are required to move or carry an object, adjust the load so each person carries an equal part. If possible use workers similar in size and train them in team-lifting. Workers need to understand that if one worker lifts too soon, shifts the load, or lowers improperly, that person or their partner(s) may be overloaded and strained. Test lifts should be made before proceeding. The key to lifts using two or more personnel is to make every move in unison. Assign one person to give orders to ensure the necessary coordination for movement. The supervisor and workers are responsible for assessing all available methods to safely handle materials described above and using mechanical assistance whenever possible. 

4.7. Carrying Methods. Acceptable carrying methods differ, based upon the type of material, distance, and number of workers. Workers should be instructed during initial training in each procedure--for example, neck, shoulder, side, tray, two-person, and under-arm carry methods, etc. Points to remember: 

4.7.1. Use appropriate PPE as determined for each task, such as gloves, to protect the hands and protective footwear to protect the feet. 

4.7.2. Keep fingers away from pinch and shear points. 

4.7.3. Do not carry a load that obstructs the view of the direction of travel. Make sure that the path of travel is clear. 

4.7.4. Do not turn at the waist to change direction or to put an object down. Turn the whole body and crouch down to lower the object. 

4.8. Carrying Items Up or Down Stairways: 

4.8.1. Adhere to the guidance provided by the supervisor. 

4.8.2. Try to reduce the bulk or size of the object carried to allow for maximum visibility. 

4.8.3. Use assistance when required and available. 

4.8.4. Use mechanical material handling equipment whenever loads are too heavy or bulky to be 

lifted or carried efficiently or safely by hand. Forklifts, hand trucks, rollers, conveyors, or cranes 

(when properly used) simplify materials handling and greatly reduce the hazards of handling supplies and equipment. 

4.9. Manual Material Handling Equipment. This equipment will be used whenever loads are too 

heavy or bulky to be lifted or carried efficiently or safely by hand. Hand trucks, dollies , two-wheeled hand trucks and wheelbarrows (when properly used) simplify materials handling and greatly reduce the hazards of handling supplies and equipment. 

4.9.1. Hand Trucks, Dollies and Wheelbarrows. Hand trucks, dollies, wheel barrows or other manual devices shall be used to lift and (or) carry bulky or heavy items whenever possible. 

4.9.1.1. Hand trucks. Tip the load to be lifted forward slightly so the tongue of the truck goes 

under the load. 

4.9.1.1.1. Make sure the tongue of the truck is all the way under the load prior to movement. 

4.9.1.1.2. Keep the center of gravity of the load as low as possible. Place heavy objects on the 

bottom of the load. Keep feet clear of the wheels. 

4.9.1.1.3. The center of gravity of the load on both the hand truck and wheelbarrow will be 

kept as low as possible. The weight should be forward so it will be carried by the axle, not the 

handles. If loaded correctly, the hand truck should carry the load—the operator need only balance and push. 

4.9.1.1.4. Place the load so it will not slip, shift, or fall. Load only to a height that will allow a 

clear view ahead. For added safety, strap or chain bulky or dangerous cargo (such as cylinders 

or drums) to the hand truck’s frame. 

4.9.1.1.5. Avoid walking backward with a hand truck if possible. This eliminates the need for 

a worker to look over their shoulder to see clearly. 

4.9.1.1.6. Never brake a hand truck by putting your foot on its wheel; keep your feet clear of 

the wheels at all times. 

4.9.1.1.7. When going down an incline, keep the hand truck ahead of you. When going up, 

pull the hand truck behind you. 

4.9.1.1.8. Move the truck at a safe speed. Do not run. Keep the truck constantly under control. 

4.9.1.1.9. Secure and store unused trucks in a designated area where they don't create a hazard 

or traffic obstruction. 

4.9.1.1.10. When a hand truck is loaded in a horizontal position, proper lifting procedures will be used to prevent operator injury. 

4.9.1.2. The same basic principles listed in paragraphs 4.9.1.1.1. through 4.9.1.1.10. shall apply to dollies and wheelbarrows. 

4.9.1.3. Two-wheeled hand trucks and wheelbarrows are designed in a variety of shapes and sizes for both general and special purposes. Preference will be given to procuring hand trucks and wheelbarrows equipped with knuckle guards. 

4.9.2. Multi-Wheel Trucks. As with two-wheeled equipment, multi-wheeled trucks and dollies vary greatly in design and use. Most mishaps occur due to improper parking causing the worker to fall over the equipment or improper loading of material which causes the cart to tip. Extra emphasis will be placed on worker training in these two areas, along with frequent observation of work practices to immediately correct unsafe acts. In addition: 

4.9.2.1. When loading, arrange the cargo so items won’t fall. 

4.9.2.2. If the truck has no drawbar, push it. Keep your hands behind the cart. 

4.9.2.3. If the truck has a drawbar, pull it, so you’ll be able to see better. Stand to one side, to keep the truck from running onto your ankles. 

4.9.2.4. If there are floor markings, stay within their boundaries. 

4.9.2.5. When storing the truck, lock or block its wheels. 

4.9.2.6. Don’t misuse the truck. 

4.9.2.7. Don’t ride on a truck designed for a walking operator. 

4.9.2.8. Don’t carry other people. 

4.9.2.9. Don’t carry more than the truck’s maximum load capacity. 

4.9.2.10. Ensure the weight of the truck, plus its load, is less than maximum posted floor loads. 

4.9.2.11. Make sure you have enough clearance in aisles and other tight areas. 

4.9.2.12. Remember that the inertia, or momentum, of a truck can make it hard to change its speed or direction. 

4.9.2.13. Watch out for pedestrians--always give them the right-of-way. 

4.9.2.14. Don’t block aisles, doorways, or material another worker may need. 

4.9.3. Lever-Operated Hoists: 

4.9.3.1. Acquisition. Lever-operated hoists shall meet the requirements and specifications of recognized industry standards. 

4.9.3.1.1. Capacity of all lever-operated devices shall be permanently and conspicuously 

marked in an easily visible place on the hoist. 

4.9.3.1.2. Only ratchet and pawl and load brake hoists, which include a means to prevent a 

suspended load from self-lowering, will be procured. Lowering under load shall be by operation 

of the hoist lever. 

4.9.3.2. Inspections. Daily or prior to each use, lever-operated hoists shall be inspected for: 

4.9.3.2.1. Loose or worn parts, nuts, bolts, etc.; 

4.9.3.2.2. Cracked or broken welds or parts; 

4.9.3.2.3. Deformed or damaged hooks 

4.9.3.2.4. Bent or deformed pawls. 

4.9.3.3. Annual inspection shall include: 

4.9.3.3.1. Complete inspection of all wire rope, chain, and fittings or attachments. 

4.9.3.3.2. Inspection of brakes, pawls, or other holding features. 

4.9.3.3.3. Inspection of the chain length. Chains that have elongated more than one fourth of 

an inch in 12 inches shall be removed from service. 

4.9.3.4. Identification Tags. Identification tags shall be attached to all hoists and shall include the 

following information: date of inspection; date of proof test; capacity of hoist; and identification 

number of hoist. 

4.9.3.5. Maintenance and Testing: 

4.9.3.5.1. All new hoists will have the manufacturer’s certification indicating that all 

proof-testing has been accomplished. All hoists which have had load-suspension parts altered, 

replaced, or repaired will be proof-tested before use. These tests will be performed at no less 

than 100 percent or more than 125 percent of the rated capacity. Underhung hoists that are not 

an integral part of a supporting structure for lateral movement, such as an overhead crane, 

must have manufacturer’s certification indicating the proof test was accomplished with a test 

load of at least 125% of rated capacity ) Reference ANSI/ASME B30.16). A record of all tests 

will be maintained by the user. 

4.9.3.5.2. Maintenance and lubrication will be performed according to the manufacturer’s 

instruction. 

4.9.3.6. Safe Operations: 

4.9.3.6.1. Lever-operated hoists shall only be used in a direct pull. Where indirect pulls are 

permitted by design of the hoist, a sheave or pulley of adequate size shall be used. 

4.9.3.6.2. Hoist cable, rope, and chain shall not be wrapped around the load. Use only slings 

or other approved lifting devices.  

4.9.3.6.3. Positive action safety latches shall be installed on all hooks. 

4.9.3.6.4. Hooks shall not be point loaded unless designed for this purpose. All loads shall be 

seated in the saddle of the hook. 

4.9.3.6.5. Extensions to levers (cheater bars or pipes) shall not be used to increase leverage. 

Extendible levers designed and permanently installed by the manufacturer are authorized. 

4.9.3.6.6. Manually operated lever hoists shall only be operated by personnel familiar with the 

use of the equipment. Operator qualifications will be as determined by the facility and (or) 

shop supervisor or designated representative. 

4.9.3.6.7. The rated load shall not be exceeded except for authorized proof tests. 

4.9.3.6.8. Hoists shall be attached to well defined dead-end points capable of withstanding the 

intended load. NOTE: Lifeline attach points shall not be used for hoists. 

4.10. Inspection of Materials. Prior to movement, material will be examined for sharp edges, protruding points, and weak places. When defects cannot be corrected, additional steps will be taken to protect the worker. This should be accomplished by isolating the unsafe condition, for example, using an enclosed cart when moving sheetmetal scraps. 

4.11. Personal Protective Equipment (PPE). Supervisors will conduct a JSA to evaluate each manual material handling task and identify the need for PPE such as safety-toed shoes, gloves, and eye protection. The EH&S Department is available to assist in this evaluation process. 4.11.1. Protective footwear shall be provided and worn when there is a reasonable possibility of sustaining foot injuries due to heavy or sharp objects and electrical and (or) static electricity considerations. 

4.11.2. Personnel will wear leather or leather-palmed gloves when manually handling objects that have sharp or burred edges or splintered surfaces. 

4.11.3. Personnel will wear appropriate ear protection when working in or visiting hazardous noise areas. 

4.11.4. Personnel will carry tools that have sharp edges in protective holders. 

4.11.5. Personnel will wear appropriate protective clothing when transporting, delivering, or working with hazardous materials. 

4.11.6. Material handlers will not wear finger rings, jewelry (which may include watches), or loose clothing and will keep long hair completely covered when around moving conveyor belts, open rotating shafts, or other moving parts of machinery.  

4.11.7. Personnel will wear goggles and (or) safety glasses with side shields and gloves when cutting strapping. Personnel will stand clear so cut strapping does not contact them. A board or other hold-down device may be used to prevent the strapping from flying out from the material when cut. 

4.12. Inspection and Maintenance of Manual Handling Equipment (MHE): 

4.12.1. Manual MHE, such as hand trucks, wheelbarrows, dollies, pallet jacks and similar unpowered equipment, will be checked visually before use to assure equipment is in operable condition. This equipment will also be maintained and inspected in accordance with the manufacturer’s instructions. Any repairs required will be accomplished prior to use of the equipment. 

4.13. Other Safety Requirements: 

4.13.1. Stack all materials neatly, arrange them in an orderly manner. Limit the stack height to minimize the possibility for the materials to fall or collapse. 

4.13.2. Remove, repair, or replace defective or broken strapping on material. 

4.13.3. Except when using approved chutes, do not throw materials from elevated places. Carry or lower them. 

4.13.4. If materials handling equipment (MHE) is not available and drums must be manually moved; roll drums by pushing with the hands, not the feet. Ensure a minimum of two workers set the drum upright. 

4.13.5. Place broken glass in a sturdy container or enclose the broken glass in cardboard or protective shield if disposal includes placing glass in a plastic bag. This should eliminate broken glass protruding from bags and prevent injury to personnel who handle the bags. 

4.13.6. Do not run when carrying materials. 

4.13.7. Practice good housekeeping when unpacking materials. Discard banding, packing materials, and empty cartons properly and do not allow these materials to accumulate in work areas. 

