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Disclaimer

This Safety Guide for Career and Technical Education is intended to be a reference for career and technical education (CTE) teachers in the Commonwealth of Virginia. The Virginia Department of Education (VDOE) has carefully considered applicable industry practices in the development of this Guide. 

The information contained in this Guide is for general guidance for the provision of safety instruction, practices, and procedures. The application and effectiveness of safety rules, regulations, and laws can vary widely based on specific facts involved. Accordingly, the information in this Guide is provided as a general safety reference. As such, this Guide should not be used as a substitute for consultation with professional, legal, or other competent advisers. 

There are links and references in this Guide that associate to other websites and materials written or maintained by third parties over whom the VDOE has no control. While the VDOE has made every attempt to ensure the linked or referenced information contained in this Guide has been obtained from reliable sources, the VDOE makes no representations as to the accuracy or any other aspect of information contained in third-party websites or materials.
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Introduction

The Safety Guide for Career and Technical Education was developed by a panel of business and industry experts and teachers from across the Commonwealth in addition to the incorporation of resources from other state agencies. The Guide is intended to provide examples of best practice for use by school division administrators and career and technical education teachers. 

School divisions within the Commonwealth of Virginia may have established their own safety rules and guidelines. Teachers and administrators should consult with their school division’s risk management department and follow their respective procedures and policies. This Guide should create an awareness of the risks, responsibilities, and resources available to safely manage and educate students in the CTE classroom. 

The Guide is not intended to be complete or all-inclusive. Rather, it is intended to draw attention to the necessity for safety instruction in every aspect of CTE and to provide the teacher with resources for improving safety instruction.

The purpose of this Guide is to eliminate or reduce the occurrence of accidents in CTE labs and the workplace by:

· making CTE teachers aware of dangers and risks to themselves, students, and visitors;
· providing CTE teachers with knowledge that supports safety in the classroom, lab, and workplace;
· providing recommendations to promote safe environments for learning or working; and
· providing resources to encourage CTE teachers to incorporate safety awareness or safety training in their curriculum and daily instructional practices.
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Awareness of the laws and regulations that govern relevant industries is important for the CTE teacher. These can be federal, state, or local laws, policies, or standards set by organizations or entities with jurisdiction over public schools. 

Federal, State, and Local Laws and Regulations

The following excerpt from the National Institute for Occupational Safety and Health (NIOSH), a division of the Centers for Disease Control and Prevention (CDC) (https://www.cdc.gov/niosh/docs/2004-101/chap1.html), helps make sense of governmental regulations: 

In dealing with regulations, it is important to know the levels of government, the enforcement agencies, their vocabulary, whom or what they protect, and what they regulate before one can understand the regulations.

Regulations are created by federal, state, and local governments. States, counties, and municipalities must comply with all federal regulations. Counties and municipalities must comply with all state regulations, and so on. In most cases, states, counties, and municipalities may add to existing higher-level regulations or may issue new regulations in areas where no higher-level regulations exist. Additionally, in the absence of specific laws or local policies, the profession sets the standard of care expected. One may find, therefore, differing regulations as one moves from one area to another.

Federal, state, and local agencies or governing bodies have the power to issue and enforce regulations. These groups include the federal Occupational Safety and Health Administration (OSHA), state agencies, county boards of health, municipal boards of health, or town councils.

Federal statutes or acts are passed by Congress and become part of the U.S. Code. Regulations may then be issued and enforced by a designated agency charged with that responsibility. Federal regulations are first issued in the Federal Register. After a public comment period, final federal regulations are compiled in the Code of Federal Regulations (CFR) and can be cited by title, part, and section. Thus, 29 CFR 1910.120 refers to Title 29, Part 1910, section 120.

The laws are designed to protect private sector employees, public employees (federal, state, county, and municipal employees, including public school teachers), private and public school students, the general public, and the environment. Each agency has jurisdictional responsibilities for promulgating and enforcing regulations to protect these groups. In addition, each agency has defined areas of hazards that it regulates.



Occupational Safety and Health – OSHA, NIOSH, and VOSH

The Occupational Safety and Health Act of 1970 mandated the creation of two agencies dedicated to health and safety in the workplace, OSHA and NIOSH. OSHA, under the U.S. Department of Labor (DOL), is in charge of creating and enforcing regulations, while NIOSH, under the CDC, which in turn is under the U.S. Department of Health and Human Services (HHS), is a research and education institution. OSHA and NIOSH work closely together. NIOSH publishes research, recommendations, and other resources related to safety, but all regulatory enforcement falls under OSHA. OSHA also provides resources for young workers on its website (https://www.osha.gov/youngworkers/resources.html).

OSHA issues standards in the Federal Register that are compiled in the CFR, including the following:
· 29 CFR 1910 for General Industry Standards (https://www.osha.gov/laws-regs/regulations/standardnumber/1910)
· 29 CFR 1915 for Shipyard Employment (https://www.osha.gov/laws-regs/regulations/standardnumber/1915) 
· 29 CFR 1917 for Marine Terminals (https://www.osha.gov/laws-regs/regulations/standardnumber/1917)
· 29 CFR 1918 for Longshoring Safety (https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_part_number=1918&p_toc_level=1) 
· 29 CFR 1926 for Construction Standards (https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_part_number=1926&p_toc_level=1)
· 29 CFR 1928 for Agricultural Standards (https://www.osha.gov/laws-regs/regulations/standardnumber/1928) 

Virginia is one of 26 states that have OSHA-approved state plans. The Virginia Department of Labor and Industry (DOLI) administers the Virginia Occupational Safety and Health (VOSH) program. The role of the VOSH program is to enforce safety and health regulations for general industry, construction, agricultural, state and local government, and maritime employers in Virginia. It mirrors the federal program in many areas but has adopted some different statutes, regulations, policies, and procedures to address unique characteristics of the Commonwealth. Standards that are unique to the Commonwealth can be viewed on the DOLI website (https://www.doli.virginia.gov/virginia-unique-standards/).

Child Labor

The Wage and Hour Division under the DOL enforces the child labor standards of the Fair Labor Standards Act (https://www.dol.gov/whd/childlabor.htm). In addition, the federal government’s website, Youth Rules! (https://www.youthrules.gov/index.htm), includes information for teens, educators, and parents. 



Fire Safety

State and local fire prevention codes dictate many fire safety practices. Consult with the state or local fire marshal for more information. Refer to the Virginia Statewide Fire Prevention Code (SFPC) (https://codes.iccsafe.org/public/document/VFC2012) and Virginia Fire Safety Regulations (http://www.vafire.com/content/uploads/2017/02/Virginia-Fire-Safety-Regulations.pdf) for more information.

Additionally, the following guidelines support fire safety:
· Maintain a neat and orderly environment so that potential hazards, such as fabric close to a heat source, are visible and can be remedied.
· Plan at least two escape routes in case of fire.
· Adequate numbers of multipurpose ABC fire extinguishers must be strategically placed. These must be checked and serviced regularly. Special-hazard extinguishers may be necessary, depending on the hazards present in the lab.
· Use only approved containers for the storage and disposal of flammable chemicals.
· Exercise care with both flammable and combustible materials. Flammable materials ignite more easily than combustible materials. Examples of flammable materials are gasoline, acetone, and lacquer thinner. Examples of combustible materials are kerosene, fuel oil, mineral spirits, and brake fluids. Many liquids produce vapors that are heavier than air and can accumulate in low points, lying in wait for a stray spark. Many are readily oxidized, or release heat, so rags or waste coated with them can catch fire spontaneously. Nearly all flammable and combustible liquids will burn violently.

Work-based Learning

The VDOE has created a Work-Based Learning Guide detailing the work-based learning experiences in Virginia and the guidelines for their implementation. This and related information may be accessed on the Work-Based Learning web page on the VDOE website (http://www.doe.virginia.gov/instruction/career_technical/work-based_learning/index.shtml).

Maximum Enrollment Requirements

Refer to the CTE regulations on the VDOE website (http://doe.virginia.gov/instruction/career_technical/administration/regulations/cte-class-size-2018-2019.docx) to identify CTE courses with maximum-enrollment requirements across the program areas. 

Refer also to 8VAC20-120-150, Maximum Class Size, in the Virginia Administrative Code.

Career and Technical Student Organizations

Career and technical student organizations (CTSOs) often conduct activities in which safety is an important priority. To understand various bylaws governing each individual CTSO, please refer to the VDOE website (http://doe.virginia.gov/instruction/career_technical/ctso/index.shtml). 
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This section provides an overview of safety practices applicable to any CTE course. While this section is not exhaustive, it aims to bring important aspects of and considerations for safety to the attention of the CTE teacher. For further information and resources on school safety, refer to information on division and school safety on the VDOE website (http://www.doe.virginia.gov/support/safety_crisis_management/school_safety/index.shtml). 

Hazard Assessment and Regular Inspection

Conducting a thorough hazard assessment is the first step in determining what safety precautions and equipment are necessary in a CTE facility, classroom, or lab. The CTE teacher is responsible for conducting a hazard assessment in his/her classroom or lab.	

All equipment and facilities used in CTE courses must be inspected regularly in accordance with the specific recommendations of each manufacturer and applicable laws and regulations. Each school division must establish a system of regular inspection, reporting, and replacement of faulty equipment. In addition, CTE teachers and students must visually inspect all tools and equipment before using them to ensure they are in good working condition. Never use tools that are out of order or that have missing parts. The teacher must ensure proper maintenance of all equipment in the facility. This includes ensuring that items such as electrical receptacles are grounded and circuits are rated to handle the draw of the machines attached to them.

The School Safety Inspection Checklist is an excellent resource. The checklist can be found on the Virginia Department of Criminal Justice website (https://www.dcjs.virginia.gov/virginia-center-school-and-campus-safety/virginia-school-safety-audit-program).

Communicating with Parents and Guardians
	
Parents of students in CTE courses sign a safety contract at the beginning of each academic year. Its purpose is to:
· inform the parent/guardian of the student’s participation in lab activities;
· outline the safety instruction and procedures followed by the teacher and the school division;
· obtain from the parent/guardian relevant information regarding any health problems having a bearing on the student’s ability to participate in classroom or lab activities; and
· list the contact information of the parent/guardian and the physician in case of emergency.

Classroom Management

Effective classroom management practices not only foster student learning, they are essential for student safety. The CTE teacher must:
· never leave the classroom unsupervised at any time when students are present and never delegate responsibility for the class to a student;
· require that students be enrolled in the class and receive the required safety instruction before working in a lab;
· require that students demonstrate an understanding of the safety rules for each piece of equipment to be used and pass a safety test with a score of 100 percent;
· maintain documentation as to who received instruction and when instruction was given.
· model safe practices and techniques at all times;
· prohibit horseplay, running around, and fighting in CTE lab; and
· ensure that students wear all essential personal protective equipment (PPE) and observe all safety standards associated with the tools or activity.

Safety Precautions

This section surveys various safety precautions for the CTE classroom. This list is by no means exhaustive; more detailed guidance for each program area is available in this Guide. Completing a hazard assessment allows the CTE teacher to determine what safety precautions need to be taken. The guidelines outlined in this section are meant to direct the attention of the CTE teacher to best practices and available resources to ensure safety in the CTE classroom.

Equipment and Facilities Maintenance

Ensure that all equipment is operated in accordance with the manufacturer’s specifications. Give particular attention to storage and maintenance. Never use tools that are out of order or that are missing parts. 

Proper Signs and Labels

Proper signs and labels are crucial to ensuring safety in any CTE class. Follow these general guidelines:
· Read the labels when using any materials, especially hazardous substances.
· Use signs to indicate hazardous areas. Signs must specify the particular kind of PPE to be used in each area.
· Prominently post emergency procedures and telephone numbers (e.g., fire department, school nurse) in the room.
· Floor and safety lines must be used to mark areas around lab tools and equipment to provide maximum safety and reduce the chance of accidents. A safety zone is a safe, noncongested work area. The area is often marked with yellow or white lines. A nonskid surface can be provided to give firm footing to the operator of a tool or machine.
· Color code for safety. Color coding uses a particular color to indicate the level of risk associated with particular tools or areas. The color-coding system must be standard throughout the school. New equipment must be matched to the existing color-coding system. Most equipment color suggestions would follow the basic American National Standards Institute (ANSI) color system, as follows:
· Red—danger
· Fire—Red must be used as the basic color for the identification of fire protection equipment and apparatus.
· Stop—Emergency stop bars, buttons, or electrical switches on hazardous machines must be red.
· Danger—Safety cans and safety signs must be painted red.
· Orange—warning. Orange must be used as the basic color for designating dangerous parts of machines or energized equipment. Orange must be used to emphasize hazards when enclosure doors are open or when gear bolts or other guards around moving equipment are open or removed, exposing unguarded hazards. Orange can also be used as background for electrical switches, levers, and controls.
· Yellow—caution. Yellow must be used as the basic color for designating caution and for marking physical hazards. It can be used to identify parts of machines, such as wheels, levers, and knobs that control or adjust the machine. Use solid yellow, yellow and black stripes, or checkers (or yellow with suitable contrasting background) interchangeably, opting for the combination that will attract the most attention. These strips are used in combination to mark stairs, protruding objects, and other stationary hazards.
· Green—safety. Green must be used to indicate the presence of safety equipment, safety areas, first-aid equipment, and medical practice.
· Blue—information. Blue is used for signs if a warning or caution is intended. Such signs are made of white letters on a blue background and carry messages such as out of order or do not operate.
· White. White is used to mark off traffic areas and can indicate the direction of traffic. White lines also mark work areas around objects in the lab. Yellow may be used in place of white to mark these areas or lanes.
· Black-and-yellow diagonal stripes—radioactivity. A black and yellow diagonal striped pattern is designated as the marking for radiation hazards.
· Black-and-white stripes. Black, white, or a combination of these two must be the basic colors for the designation of traffic and housekeeping markings.
· Gray. Gray is used on floors of work areas in the lab, bodies of machines, and table tops if painting is desired.

Safety Data Sheets

Every lab is required to have a readily accessible file containing safety data sheets (SDS), usually supplied by the manufacturer, for all hazardous chemicals and materials used in the facility. Pertinent information can be found on the NIOSH website (https://www.cdc.gov/niosh/chemicals/default.html) and in the NIOSH pocket guide (https://www.cdc.gov/niosh/npg/npgsyn-a.html). Teachers and students may also refer to free online SDS resources from MSDSonline, from velocityEHS (https://www.msdsonline.com/msds-search/). 

Storage

Proper storage of materials within the CTE lab helps prevent hazards and accidents. The following provides general guidelines:
· Label and carefully store all materials and substances in a CTE lab. Store hazardous materials according to SFPC and local fire codes. 
· Store materials in orderly, stable stacks. Separate combustible materials from heaters or heating devices by distance or by shielding to prevent ignition.
· Do not store combustible materials in exits or enclosures for stairways and ramps, boiler rooms, mechanical rooms, or electrical equipment rooms.
· Pay careful attention to which materials are incompatible and must not be stored together. A list of incompatible hazardous materials is available on the California State University, Fullerton, website (http://rmehs.fullerton.edu/environmentalmanagement/HazardousMaterialsManagement/IncompatibleHazardousMaterials.php).

Personal Protective Equipment 

The PPE required for each course/task varies depending on the needs of the job/task and is based on a hazard assessment. Refer to the applicable program area section of this Guide and course safety instructions for details. Never use broken, distorted, or ill-fitting PPE.

The following are the general types of PPE:
· Eye protection (e.g., goggles)
· Protective outer clothing (e.g., aprons, lab gowns)
· Respiratory protection (e.g., facemasks, N95 respirators)
· Hand protection (e.g., gloves)
· Hearing protection (Where noise levels are excessive over long periods of time, proper ear protection must be worn. This is extremely important, because hearing loss is cumulative. Cotton must not be used as protection against abrasive sound. While a wad of cotton may minimize waves of certain frequencies, it fails to alter the intensity of sound, thus providing a false sense of security.)
· Head protection
· Foot protection

Bloodborne Pathogens

Exposure to blood and other body fluids occur across many occupations. Healthcare workers, emergency-response and public-safety personnel, and other workers can be exposed to blood through needlesticks and other sharps injuries, through mucous membranes, and by skin exposure. CTE classrooms and labs carry a similar risk. The pathogens of primary concern are the human immunodeficiency virus (HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV). Schools must take advantage of available engineering controls and work practices to prevent exposure to blood and other body fluids.

The following resources will be helpful to the CTE teacher:
· OSHA Fact Sheet: OSHA’s Bloodborne Pathogens Standard (https://www.osha.gov/OshDoc/data_BloodborneFacts/bbfact01.pdf) provides information on what OSHA’s Bloodborne Pathogens Standard means for employees.
· Health and safety training video (https://www.youtube.com/watch?v=auMdZ33E9e8)
· OSHA: Bloodborne Pathogens and Needlestick Prevention (https://www.osha.gov/SLTC/bloodbornepathogens/index.html) provides information on OSHA standards, hazard recognition, and post-exposure evaluation.
· NIOSH: Information for Employers Complying with OSHA’s Bloodborne Pathogens Standard (https://www.cdc.gov/niosh/docs/2009-111/) summarizes the major provisions of the Bloodborne Pathogens standard and provides links to resources for employers.
· CDC: Healthcare-associated Infections (HAIs)— Tools for Protecting Healthcare Personnel (https://www.cdc.gov/hai/prevent/ppe.html) promotes patient safety and increases the safety of the healthcare-work environment through improved use of PPE by healthcare personnel.
· CDC: Biosafety in Microbiological and Biomedical Laboratories (BMBL), 5th Edition (https://www.cdc.gov/biosafety/publications/bmbl5/) provides guidance for lab workers and the public on the practice of biosafety—the discipline addressing the safe handling and containment of infectious microorganisms and hazardous biological materials.

Electrical Safety

All electrical wiring must be in compliance with the National Electrical Code (NEC). 

Additionally, the following guidelines help ensure electrical safety:
· Never bypass safety interlocks (i.e., circuit breakers, fuses).
· All labs must have master shut-off valves/switches.
· Do not overload electrical outlets. All outlets within 5 feet of sinks and serving delicate electrical equipment must be fitted with ground-fault interrupters.
· Use surge protectors where sensitive electrical equipment is being used, in geographic areas where thunderstorm activity is a regular phenomenon, and where electrical spikes and drops are common.
· Only use extension cords sized for the equipment and its power and only for temporary service. Additionally, follow these guidelines with regard to the use of extension cords:
· Place extension cords out of traffic areas or enclose them in electrical cord ducting strips to prevent tripping, and do not fasten extension cords to a wall; affix them to structures; extend them through walls, ceilings or floors; or place them under doors or floor coverings. 
· Maintain extension cords in good condition without splices, deterioration, or damage. Do not subject extension cords to environmental damage or physical impact. 
· Plug extension cords directly into an approved receptacle, power tap, or multiplug adapter and—except for approved multiplug extension cords—extension cords must serve only one portable appliance. 
· Ground extension cords when they are serving grounded portable appliances.
· Do not perform maintenance or repair on any electrical equipment unless as part of the approved curriculum or under the supervision of a qualified individual.
· Ensure that lab equipment is listed and approved for its intended use (i.e., do not use equipment listed for household use in a lab setting).
· Do not use multiplug adapters, such as cube adapters, unfused plug strips or any other device not complying with NFPA 70.
· Relocatable power taps must be of the polarized or grounded type, equipped with overcurrent protection, and must be listed in accordance with UL 1363. Additionally, relocatable power taps must be directly connected to a permanently installed receptacle. Do not extend relocatable power tap cords through walls, ceilings, floors, under doors or floor coverings, or subject them to environmental or physical damage.
 
Waste Disposal

Separate and dispose of all waste according to established procedures; additionally, follow these guidelines for safe waste disposal:
· Provide for the cleaning of equipment and facilities after each use. Provide regular custodial service in addition to end-of-class cleanup, including storage and daily removal of all sawdust, metal cuttings, rags, and other waste material. 
· Recycle or reuse materials whenever possible and safe.
· Each lab should have a clearly marked container exclusively for the disposal of broken glass and other sharp objects.
· Maintain floors free of oil, water, and foreign material.
· Prohibit the use of compressed air to clean clothing, equipment, and work areas.
· Do not dispose of solid materials down the sink drain unless the sink is specifically designed for that purpose (e.g., sink trap). Dilute any liquid chemicals that are safe for classroom sink disposal before pouring them into drains. Consult the appropriate SDS for additional guidance.

Avoiding Heat Stress

Working in hot environments and doing heavy physical work can affect the body’s cooling system and lead to heat stress. Heat stress can result in serious accidents. For more information about occupational heat exposure, visit the OSHA website (https://www.osha.gov/SLTC/heatstress/).

Factors that affect the risk of heat stress include:
· physical condition;
· weather conditions, especially temperature and humidity;
· environmental conditions (e.g., direct sun, air movement);
· the physical demands of the work being done; or
· the type and quantity of clothing worn.

Safety tips to avoid heat stress include the following:
· Avoid working alone in a hot environment.
· Acclimatize (gradually expose the body) to heat and work.
· Drink plenty of water (one glass every 20 minutes).
· Wear clean, light-colored, loose-fitting clothing made of breathable fabric.
· Take rest breaks in a cool or well-ventilated area. Take more breaks during the hottest part of the day or when doing hard physical work. Allow the body to cool down before beginning again.
· Schedule work to minimize heat exposure. Do the hardest physical work during the coolest part of the day.

Recognize the following symptoms of heat stress:
· Feeling unwell (e.g., headache, nausea)
· Decreased efficiency, coordination, and alertness
· Increased irritability
· Light-headedness or dizziness
· Fainting
· Swelling of the hands, feet, and ankles, usually one to two days after first exposure

If a student exhibits or reports early signs or symptoms of heat stress, take the following steps:
· Remove the student from the hot environment to rest in a cool place and drink cool water.
· If a student has fainted, have him/her rest with the legs and feet elevated.
· Have the student assessed by the first-aid attendant, if available, or by a physician.
· Keep the student under observation until he or she has fully recovered from the effects of the heat. If there is any doubt about the student’s condition, obtain medical advice.

Noise Control

Exposure to noise can cause significant and irreversible hearing damage. Appropriate hearing protection must be provided in high-noise settings (i.e., 85 decibels or higher). 

Ergonomics

Work-related musculoskeletal disorders (WMSDs) can happen if ergonomic principles are not followed. These disorders may also be called repetitive-strain injuries, cumulative-trauma disorders, or overuse injuries, and are soft-tissue injuries which occur gradually. Causes of WMSDs are heavy, frequent, or awkward lifting; pushing, pulling, or carrying loads; working in awkward postures; and hand-intensive work. Risk of injury depends on the duration, frequency, and intensity of exposure. Follow these recommendations to avoid WMSDs:
· Maintain a neutral posture as much as possible. Keep the shoulders relaxed, the low back supported, elbows at sides, wrists straight, and feet supported when sitting. When standing, align the ears, shoulders, hips, knees, and ankles. Position work to be able to reduce the frequency of bending, kneeling, or squatting. Raise and/or tilt work. Use a stool to raise ground-level work, use tools with longer handles, and alternate between bending, kneeling, sitting, and squatting. Reduce the length of reach by keeping items as close as possible to your body and removing obstacles. Attempt to spread out the work during the day. Take frequent stretch pauses, change hands or motions, and rotate tasks with others as possible.
· Use proper lifting procedure (e.g., use the legs, keep materials close to the body) and use mechanical assistance where possible. Use proper muscle groups and distribute the workload. Use both hands to pick up heavier objects. Avoid lifting heavy objects alone. Do not lift heavy loads above shoulder level. Use ladders and devices designed for stepping when obtaining access to areas outside the normal reach. Limit overhead storage to infrequently used items.
· Push rather than pull when possible.
· Use low-vibration tools if available, use anti-vibration gloves, and keep hands warm.


[bookmark: _Toc11656698]Risk Management

Student creativity and innovation is encouraged in the CTE classroom and lab but not at the expense of student safety. CTE courses in which students create new items and machines should consult with the school division’s risk management office before allowing the use of such technologies in the classroom or lab.

Lab equipment that has been created, developed, or modified by students or instructor must be approved by CTE administrators and Risk Management prior to use for classroom instruction or
club-sponsored activity.
[bookmark: _Toc944932]


[bookmark: _Toc11656699]Emergencies and First Aid

Emergencies can arise anywhere in the school environment. Procedures for dealing with these events must be developed and approved by the individual administrative unit (i.e., division or school) before the start of the school year. These procedures must be reviewed and revised periodically to determine their effectiveness and make necessary modifications. The plan must also include arranging for transportation of an injured person if the school is in a location where such transportation is not immediately available. The following information should guide individual school divisions in developing emergency procedures.

Emergency Stations and Equipment

Each CTE lab must be equipped with emergency stations and equipment corresponding to the hazards present in that particular environment. This may include the following:
· First-aid kit: contains basic medicines, wound care, and other necessities for common injuries
· Eyewash stations: provide continuously flowing solution to flush the eye in case of contact with chemicals (Consult ANSII Z358.1 for details on placement and maintenance.) 
· Showers/body spray
· Chemical-spill containment plan 

General Guidelines in the Event of Student Accidents

It is the responsibility of the CTE teacher to know what to do and not do in case of an accident. The first few seconds or minutes following a student’s injury are the most critical. Please refer to the applicable school division policy to determine the appropriate measures to follow. 

Additionally, follow these guidelines:
· Require students to report all accidents to the teacher, regardless of the nature or severity (follow the school division’s policy regarding accident reporting).
· Keep a record of any accident resulting in injury, regardless of its nature or severity. Retain one copy for the teacher’s permanent file until the injured student reaches age 18 or graduates.
· Analyze the accident to determine the root cause and effect. Analyze all accident reports to help prevent accidents.
· Review and record safety practices, procedures, classroom instruction, and student evaluation to prevent accidents.
· Recommend (to the school or division administration) corrective measures as appropriate. Retain a copy of the communication and any subsequent action taken.
· Follow up in the classroom with discussion and instruction regarding any safe practices that were violated and that contributed to the accident.

Follow these procedures for accidents that were narrowly avoided, as well as accidents without injury, to ensure that any unsafe conditions are identified and eliminated from the lab environment.

[bookmark: _Toc11656700]Teaching Safety

[image: ]
	
A critical piece of ensuring safety in the CTE classroom is teaching good safety practices to CTE students. NIOSH has published Youth@Work—Talking Safety, a curriculum that helps educate young people about the basics of job safety and health.

This curriculum has been customized to the needs of Virginia and includes six main and five supplemental lesson plans designed for 45-minute class periods, a companion slideshow presentation for each lesson, a companion video, and activities and supplementary materials for each lesson. The curriculum is free to download and use and can be accessed from the NIOSH website (https://www.cdc.gov/niosh/talkingsafety/states/va/2015-161/default.html).





Safety in the Program Areas


[bookmark: _Toc11656701]Agricultural Education

Agricultural education encompasses a wide range of activities and facilities. Students and teachers make use of various tools, machinery, equipment, and vehicles to perform tasks. Careful attention must be given to adhering to safety standards.

Facilities

Greenhouses

All general safety guidelines should be followed in agriculture labs. In addition, the following should be observed to ensure safety in greenhouse areas:
· Do not work alone in the greenhouse.
· Know the locations of fire alarms and fire extinguishers.
· Wear closed-toe footwear in the greenhouse and safety glasses when working with chemicals, machinery, and while pruning.
· Do not drink water from any hoses or faucets in the greenhouses.
· Always wash hands after working and before eating or drinking.
· In the event of lightning, hail, or high winds, immediately leave the greenhouse for a more secure structure.
· In the event of a fire, immediately evacuate the greenhouse, set off the fire alarm, and notify the authorities. Polycarbonate/acrylic greenhouse coverings are extremely flammable, and the fumes are hazardous.
· Stay on rubber mats when possible. The greenhouse floors can become slippery when wet. Algae on floors is slippery. Floors may need to be treated to reduce algae growth.
· Take care when using rolling benches to avoid pinching fingers and damaging plant material. Exercise care around greenhouse benches because they are very sharp on the corners. 
· Use greenhouse tools with care, because many are sharp.
· Make sure that electricity in the greenhouse is well-grounded and that extension cords are adequate to carry the current. Avoid using electrical equipment when floors are wet or near moisture pads.
· Ensure that fans are properly guarded.
· When cleaning greenhouse glass:
· avoid working at height (e.g., use a mechanical washing system if possible); wear fall protection if working at height;
· ensure no one is under a roof that is being cleaned from above;
· wear snug-fitting clothing and slip-resistant footwear; and
· take only essential tools and equipment onto the greenhouse roof.

Agricultural Labs

Studies by safety engineers have pointed out a definite relationship between the number of accidents in any particular lab and the housekeeping conditions of the lab. It is important to establish and maintain cleanliness and orderliness, eliminate hazards, and develop proper attitudes and orderly work habits in students. The following are recommended housekeeping practices considered essential for the lab:
· Arrange all equipment to permit safe and efficient work practices.
· Store materials and supplies safely and prohibit the storage of materials and debris on benches in the work areas.
· Provide the appropriate type and quantity of waste containers and dispose of combustible waste materials using proper methods.
· Ensure floors are cleaned regularly.
· Conduct regular inspections to maintain clean and orderly conditions.
· Clean splash guards and collecting pans of all machines that use oil and coolants.
· Maintain a supply of brooms, bench brushes, towels, and other cleaning equipment and use housekeeping tools, equipment, and supplies properly.
· Remind students of their responsibility to keep the lab clean and orderly and organize a housekeeping routine which involves all students.

Further, consider the following:
· Neatness—It is important to have definite places for tools to be kept when not in use. Clean up oily rags, waste paper, scrap materials, and other flammable materials daily and place them in suitable metal or other nonflammable containers.
· Storage of materials—Store or stack materials securely and in such a way as to make them accessible yet secure. This calls for a careful study of suitable storage space options. Provide for the adequate storage of the variety of materials used in the lab. Consider accessibility, lighting, and ventilation in storerooms.
· Maintenance of aisle space—Maintain adequate aisles in all facilities and storage rooms. This aisle space or travel zone can be maintained more readily if the area needed is clearly marked on the floor with white or yellow lines. This practice has been found satisfactory in industry and school laboratories. A general rule is that main aisles must be parallel to the flow of materials in process. Aisles must be kept clear of materials and equipment at all times. Tool rooms and emergency equipment must be located off main aisles.

Posting of Eye Hazardous Areas

The entrance to all labs or other areas that require industrial-quality eye protection must be posted with a sign indicating these requirements. In addition, machines, equipment, or process areas and laboratories requiring operators to wear specific eye and face protection must be posted with warning signs. Visitors must also wear any protective devices required in the area they are visiting. Extra devices must be available at all times to lend to visitors. Devices called visitors’ specs do not meet ANSI standards.

Clothing

Follow these guidelines with regard to clothing in the lab:
· Do not wear clothing or jewelry that can get caught in any machinery or otherwise cause an accident.
· Do not wear loose clothing, baggy shirts, shorts, dragging pants, or any clothing that has cuffs or frayed edges; do not wear flannel clothing.
· Some tasks, such as welding, require long sleeves along with coveralls or a leather jacket.
· Do not weld if clothing or shoes have oil on them.
· Wear closed-toed shoes (boots or heavy leather shoes are best); do not wear flip-flops or other sandals.

Respiratory Protection

If there is ever a danger of an inhalation hazard, wear a respirator. The four general types are as follows:
· Self-contained breathing apparatus (SCBA)—carries its own air supply in a compressed air tank; is used where there is not enough oxygen or where there are dangerous fumes in the air.
· Supplied air mask—uses a remote compressor or air tank to provide oxygen and is used under the same conditions as the SCBAs.
· Full-facepiece mask with a chemical canister (gas mask)—used to protect against brief exposure to a dangerous gas or fume.
· Half mask or mouthpiece with a mechanical filter—used where dust or other solid particles can be inhaled.

Refer to the Washington State Department of Labor and Industry’s safety videos for more information (http://lni.wa.gov/Safety/TrainTools/Videos/Online/default.asp).

PPE Guidelines

· Eye protection (safety glasses) must be worn at all times in the lab. Eye protection must meet a minimum standard of ANSI Z87.1. Eye protection must provide front and side protection.
· Face shields, welding helmets, and handheld shields must be worn over primary eye protection (safety glasses).
· A lab coat or coveralls are recommended to be worn at all times in the lab. Never wear loose-fitting clothing or frayed or rolled edges of garments, which could be caught in machinery or catch sparks. Ensure that no flannel or oily garments are worn in the lab.
· Complete coverage of the foot with nonflammable footwear (no nylon) is required in the lab setting.
· Wear leather gloves and coveralls for protection against burns.

Selection of Appropriate Equipment

The list below details what type of PPE to select for particular parts of the body and particular hazards:
· Eyes and face
· Protection from flying particles or dust—safety glasses with side shields, goggles, face shields, sand-blasting helmets
· Protection from molten metal—splash goggles, face shields
· Protection from liquid chemicals—gas-tight goggles, face shields
· Protection from ultraviolet or infrared light—laser-safety lens with appropriate filter
· Head
· Protection from falling or overhead objects—hard hat, helmet
· Protection from electrical conductors—class B hard hat, helmet
· Protection from power-driven machinery—head covering or caps that completely cover the hair
· Protection from molten metals—heat-resistant hood and neck covering
· Feet and legs
· Protection from falling or crushing objects—steel-toed shoes/boots, metatarsals
· Protection from puncture hazards—puncture-resistant soles
· Protection from electrical conductors—electrical-hazard shoes
· Protection from hot substances—leggings or leg or foot guards
· Protection from chemicals—chemical-resistant footwear
· Hands
· Protection from hazards such as chemicals, cuts and lacerations, punctures, and extreme temperatures must be selected according to vendor glove charts, standard industry practices, process knowledge, and considerations of dexterity requirements and fit.

Tools, Equipment, and Machinery

Always read the manual of all tools, equipment, and machinery used in agricultural labs. Each tool or piece of equipment or machinery should only be used for the purpose for which it was intended; using the incorrect equipment for the job can lead to serious injury.

All manufacturer’s guidelines should be followed. In addition, the following best practice guidelines should be observed.

Hand Tool Safety

The following safety guidelines apply to hand tools in the agricultural lab:
· Ensure hands and tools are free of oil or grease.
· Use tied-off containers to keep tools from falling off scaffolds and other elevated work platforms.
· Carry all sharp tools in a sheath or holster; transport hand tools only in tool boxes or tool belts rather than in clothing. 
· Secure work with clamps or a vise. This enables the worker to use both hands to operate the tool.
· Point the sharp point or cutting edge away when handing a tool to another person; never throw a hand tool.
· When using knives, shears or other cutting tools, cut in a direction away from the body; when working with a hand axe, do not chop at heights above the head; maintain blades on cutting tools.
· Do not use cheaters on load binders or boomers.
· Tag worn, damaged, or defective tools out of service and do not use them; do not perform makeshift repairs on tools.
· When finished with a tool, clean and store it so it cannot fall; vise handles should hang free when not in use.
· Do not continue to work if your safety glasses become fogged. Stop work and clean the glasses until the lenses are clear and defogged.
· Use tied off containers to keep tools from falling off of scaffolds and other elevated work platforms.
· Carry all sharp tools in a sheath or holster.
· Tag worn, damaged or defective tools “Out of Service” and do not use them.
· Do not use a tool if its handle has splinters, burrs, cracks, splits, or if the head of the tool is loose.
· Do not use impact tools, such as hammers, chisels, punches or steel stakes, that have mushroomed heads.
· When handing a tool to another person, direct sharp points and cutting edges away from yourself and the other person.
· When using knives, shears or other cutting tools, cut in a direction away from your body.
· Do not chop at heights above your head when you are working with a hand axe.
· Do not carry sharp or pointed hand tools (e.g., screwdrivers, scribes, aviation snips, scrapers, chisels or files) in your pocket unless the tool or your pocket is sheathed.
· Do not perform makeshift repairs to tools.
· Do not use “cheaters” on load binders or “boomers.”
· Do not carry tools in your hand when you are climbing. Carry tools in tool belts or hoist the tools to the work area using a hand line.
· Do not throw tools from one location to another, from one employee to another, from scaffolds or other elevated platforms.
· Transport hand tools only in tool boxes or tool belts. Do not carry tools in your clothing.

[bookmark: Tool_Boxes/Chests/Cabinets]Tool Boxes/Chests/Cabinets

· Use the handle when opening and closing a drawer or door of a tool box, chest, or cabinet.
· Tape over or file off sharp edges on tool boxes, chests, or cabinets.
· Do not stand on tool boxes, chests, or cabinets to gain extra height.
· Lock the wheels on large tool boxes, chests, or cabinets to prevent them from rolling.
· Push large chests, cabinets, and tool boxes; do not pull them.
· Do not open more than one drawer of a tool box at a time.
· Close and lock all drawers and doors before moving the tool chest to a new location.
· Do not use a tool box or chest as a workbench.
· Do not move a tool box, chest, or cabinet if it has loose tools or parts on the top.



Power Tool Safety

The following safety guidelines apply to power tools in the agricultural lab:
· Read all operators’ manuals carefully. Learn each tool’s applications, limitations, and the potential hazards associated with it. Keep tools sharp and clean for the best and safest performance. Follow instructions for lubricating and changing accessories.
· Do not use power tools in damp or wet locations. Keep the work area well-lighted.
· Ground all tools. If the tool is equipped with a three-prong plug, it must be plugged into a three-hole electrical receptacle; never remove the third prong. If an adapter is used to accommodate a two-prong receptacle, the adapter wire must be attached to a known ground. (Usually the screw secures the receptacle cover plate.) Guard against electric shock; prevent body contact with grounded surfaces such as pipes, radiators, ranges, and refrigerator enclosures.
· Check for frayed electrical cords and for chafed or worn air hoses. Do not abuse cords. Keep cords away from heat, oil, and sharp edges.
· Do not touch machines unless operating. Avoid accidental starting (e.g., do not carry a plugged-in tool with a finger on the switch).
· Keep clear of operators; a person feeling ill must never operate a machine. Do not stop or start a machine for another person, except in an emergency; only one person will operate a machine at a time.
· Keep guards in place and in working order; remove adjusting keys and wrenches before turning on machines.
· Allow the machine to power up and reach its proper operating speed (e.g., RPM) before use.
· Do not overreach. Keep proper footing and balance when operating machines.
· Keep handles dry, clean, and free of oil or gas. Inspect switches and cords periodically and have them repaired or replaced by an authorized service facility if damaged. Check moving parts for alignment and binding as well as for breakage and improper mounting.
· Store tools when they are not in use. 
· Disconnect tools before servicing and when changing attachments (e.g., blades, bits, cutters).
· Allow revolving machinery to stop on its own. Never touch moving parts; stop/power down all machinery to oil, adjust, or clean.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Goggles, glasses, or face shields are worn at all power machines.
· Long hair is controlled by a hairnet or an appropriate cap.
· Ensure that tool rests are secured properly.
· Tools and scraps are not left on the floor.
· Oily rags are placed in a metal safety can.
· Oil spots are wiped from the floor.
· No tools with mushroomed heads or loose or broken handles are used.
· All files have handles before students use them.
· All accidents are reported to the supervisor and taken care of properly.
· The tool room has no defective tools in the rack.
· No safety guards are removed from machinery.
· No operator walks away from his/her machine and leaves it running.
· All danger zones are marked.
· No one talks to or touches anyone operating a machine.
· Shirt tails are to be tucked in at all times.
· Coats or sweaters are not worn while students are working.

The following safety guidelines apply to power tool batteries in the agricultural lab:
· Replace batteries only with compatible batteries. See the manufacturer’s recommendations.
· Do not store or use the tool and battery pack in locations where the temperature may reach or exceed 105˚F (40˚C), such as outside sheds or metal buildings in summer. 
· Do not charge or use a battery in explosive atmospheres, such as in the presence of flammable liquids, gases, or dust. Inserting or removing the battery from the charger may ignite the dust or fumes.
· Charge battery packs only in chargers provided with the power tool; never force a battery pack into a charger. Never attempt to open the battery pack for any reason.
· Do not splash or immerse a battery in water or other liquids.
· Do not crush, drop, or damage the battery pack. Do not use a battery pack or charger that has been damaged in any way (e.g., pierced with a nail, hit with a hammer, stepped on). Damaged battery packs must be recycled.
· Do not store or carry a battery so that metal objects can contact exposed battery terminals. Transporting batteries can cause fires if the battery terminals inadvertently come in contact with conductive materials such as keys, coins, and hand tools.

[bookmark: Specific_safety_instructions_for_Lithium]The following safety guidelines apply specifically to lithium polymer and Li-ion batteries:
· Never incinerate a battery pack.
· If the contents of a battery come into contact with the skin, immediately wash the area with mild soap and water. If battery liquid gets into the eye, rinse water over the open eye for 15 minutes or until irritation ceases. Contents of opened battery cells may cause respiratory irritation. Provide fresh air. Seek medical attention if needed. See SDS for details.
· Battery liquid may be flammable if exposed to a spark or flame and presents a burn hazard.

[bookmark: Disposing_of_batteries]The following safety guidelines apply to the disposal of batteries:
· Batteries that lose 20 percent of their capacity must be removed from service and disposed of properly:
· Discharge the battery.
· Wrap the contacts with electrical (nonconductive) tape.
· Dispose of the battery at an authorized recycling center.

Small-engine Safety

· Ensure that the area in which the machine is being operated is free of spills, debris, and other obstructions or safety hazards, including other people who may be in the path of any debris from the machine.
· Ensure that the person operating the machine has had prior training and is not under the influence of alcohol or any drugs and is not smoking anywhere near the machine.
· Ensure that the person operating the machine is donning the correct PPE, including hand and foot protection and eye and ear protection.
· Guards/shields should be kept in place and not tampered with.
· Read the manufacturer’s manual for the following items:
· Oil type, proper oil level, when oil needs to be added
· Gasoline type
· Ratio of oil to gasoline, if a combination is necessary
· Never fill the gas tank, touch the muffler, or put the machine in storage while the machine is hot.
· Clean up any spilled gasoline before starting the engine.
· Never start or run the engine in area without proper ventilation, in order to avoid carbon monoxide poisoning.
· Never perform maintenance, safety checks, or any other adjustments while the machine is plugged in. Always disconnect the machine before storing.

Pipe Threading Machine

Read and understand the operator’s manual.
Warning: Clothing/gloves can be caught in moving parts; fingers, hands, arms or other body parts can be crushed or broken.
· Use a footswitch.
· Do not wear gloves.
· Keep sleeves and jacket buttoned.
· Do not reach across the machine because clothing can be drawn into moving parts.
· Operate the machine from the switch side only.
· Do not disconnect or block footswitch.
· Keep the footswitch in working order.
· Make sure the switch is in the “off” position before plugging in the power cord.
· Make sure you can quickly remove your foot from the footswitch.
· The machine is made to thread and cut pipe or bolts. Other uses may increase the risk of injury.
· Secure the machine to a bench or stand to keep it from tipping over.
· Tighten the chuck hand wheel and engage the rear-centering device on the work before turning on the machine.
· Support long, heavy work from the floor with a pipe support to prevent tipping of machine.
· Use recommended accessories. Use of other accessories may increase the risk of injury.
· Check for broken or damaged parts before using a machine. Ensure that damaged guards or other machine parts are repaired or replaced by an authorized service center to ensure proper operation of the machine.
· Do not use the machine if any switches are broken.
· Keep covers in place. Do not operate the machine with covers removed.
· Use sharp cutting tools.
· Follow instructions for lubricating and changing accessories.
· Inspect the machine cord. Replace a damaged, frayed, broken or worn machine cord.
· Inspect extension cords. Repair or replace a damaged, frayed, broken or worn cor.
· Keep handles dry and clean. Keep free from oil and grease.
· When not being used, store the machine in a secured, locked area, out of reach of children and people unfamiliar with the threading machine.
· Lock footswitch when the machine is not in use, to avoid accidental starting.
· Wear snug-fitting clothes, safety shoes, hardhat, and safety glasses. Cover up or tie up long hair. Do not wear loose clothing, gloves, unbuttoned jackets, loose sleeve cuffs, neckties, rings, watches or other jewelry.
· Wear hearing protectors, earplugs or ear muffs if you use the machine daily or in a very noisy area.
· Operate the machine from the side with the REV/OFF/FOR switch.
· Keep good footing and balance. Do not overreach.
· Do not operate any machine when you are tired.
· Ground the machine. Use an approved three-conductor cord and three-prong grounding-type plug in a grounded receptacle. The green (or green and yellow) conductor in the cord is the grounding wire. Do not connect the green (or green and yellow) wire to a live terminal. If your unit is for use on less than 150 volts, it has a 120V plug. If it is for use on 150 to 250 volts, it has a 230V plug.
· Connect the machine to an AC power supply that matches the nameplate specifications. Do not use DC power.
· Use only three-wire extension cords, which have three-prong grounding plugs and three-pole receptacles, which accept the machine’s plug. Replace or repair damaged, frayed, broken or worn cords.
· When using an extension cord, be certain that the conductor size is large enough to prevent an excessive voltage drop, which will cause loss of power.
· When using an extension cord outdoors, use cords marked with the suffix "W-A II following the cord type designation. For example, SJTW-A II indicates that the cord is acceptable for outdoor use.
· Do not use a machine in damp or wet locations. Do not expose to rain.
· Unplug the power cord when adjusting, servicing or changing accessories.
· Keep children and visitors out of the work area. If visitors must be in an area, keep them far away from the machine and extension cord.
· Keep work areas clean, uncluttered and well-lighted.
· Keep floors dry and free of slippery materials.
· Clear the machine and bench of all objects, such as wrenches or tools, before turning the machine on.

[bookmark: Floor_Jacks_(Hydraulic)][bookmark: _bookmark62]Floor Jacks (Hydraulic)

· Make sure the jack makes secure contact with the frame of equipment.
· Be sure the contact point is strong enough to not be damaged or unstable.
· Always use jack stands to support equipment while performing repairs.
· Put all equipment back in its proper location.
· Be sure to clean area of oil, grease and dirt.

[bookmark: Knives/Sharp_instruments]Knives/Sharp Instruments

· When handling knife blades and other cutting tools, direct sharp points and edges away from you.
· Cut in the direction away from your body.
· Use a knife that has been sharpened; do not use knives that have dull blades.
· Use knives for the operations for which they are named.
· Do not use knives that have broken or loose handles.
· Do not use knives as screwdrivers, pry bars, can openers or ice picks.
· Do not leave knives in sinks full of water.
· Do not pick up knives by their blades.
· Carry knives with their tips pointed toward the floor.
· Do not carry knives, scissors, or other sharp tools in your pockets or an apron unless they are first placed in their sheath or holder.
· Do not attempt to catch a falling knife.
· Store knives in knife blocks or in sheaths after using them.
· Follow this procedure for picking up any bags that have sharp objects protruding from them: Grab the top of the bag above the tie-off, using both hands, and hold the bag away from your body.
· Do not submerge hot glass in cold water or submerge cold glass in hot water.
· When opening cartons use the safety box cutters, do not cut with the blade extended beyond the guard.
· Do not use honing steels that do not have disc guards.

Files/Rasps

· Do not use a file as a pry bar, hammer, screwdriver or chisel.
· When using a file or a rasp, grasp the handle in one hand and the toe of the file in the other.
· Do not hammer on a file.

[bookmark: Chisels]Chisels

· Use the chisel that has been sharpened; do not use a chisel that has a dull cutting edge.
· Do not use chisels that have “mushroomed” striking heads.
· Hold a chisel by using a tool holder, if possible.
· Clamp small workpieces in the vise and chip toward the stationary jaw when you are working with a chisel.

[bookmark: Hammers]Hammers

· Use a claw hammer for pulling nails.
· Do not strike nails or other objects with the “cheek” of the hammer.
· Do not strike a hardened steel surface, such as a cold chisel, with a claw hammer.
· Do not strike one hammer against another hammer.
· Do not use a hammer if your hands are oily, greasy or wet.
· Do not use a hammer as a wedge or a pry bar, or for pulling large spikes.
· Use only the sledge type hammer on a striking face wrench.

[bookmark: Saws]Saws

· Keep control of saws by releasing downward pressure at the end of the stroke.
· Do not use an adjustable blade saw such as a hacksaw, coping saw, keyhole saw, or bow saw, if the blade is not taut.
· Do not use a saw that has dull saw blades.
· Oil saw blades after each use of the saw.
· Keep your hands and fingers away from the saw blade while you are using the saw.
· Do not carry a saw by the blade.
· When using the hand saw, hold the workpiece firmly against the work table.
· Use the circular saw, guard when using the circular saw.

[bookmark: Screwdrivers]Screwdrivers

· Always match the size and type of screwdriver blade to fit the head of the screw.
· Do not hold the workpiece against your body while using a screwdriver.
· Do not put your fingers near the blade of the screwdriver when tightening a screw.
· Use a drill, nail, or an awl to make a starting hole for screws.
· Do not force a screwdriver by using a hammer or pliers on it.
· Do not use a screwdriver as a punch, chisel, pry bar, or nail puller.
· When you are performing electrical work, use the screwdriver that has the blue handle; this screwdriver is insulated.
· Do not carry a screwdriver in your pocket.
· Do not use a screwdriver if your hands are wet, oily, or greasy.
· Do not use a screwdriver to test the charge of a battery.
· When using the spiral ratchet screwdriver, push down firmly and slowly.

Wrenches

· Do not use wrenches that are bent, cracked, or badly chipped or that have loose or broken handles.
· Do not slip a pipe over a single-head wrench handle for increased leverage.
· Do not use a shim to make a wrench fit.
· Use a split box wrench on flare nuts.
· Do not use a wrench that has broken or battered points.
· Use a hammer on striking-face wrenches.
· Discard any wrench that has spread, nicked, or battered jaws or if the handle is bent.
· Use box or socket wrenches on hexagon nuts and bolts as a first choice, and open-end wrenches as a second choice.

[bookmark: Pliers]Pliers

· Do not use pliers as a wrench or a hammer.
· Do not attempt to force pliers by using a hammer on them.
· Do not slip a pipe over the handles of pliers to increase leverage.
· When you are performing electrical work, use the pliers that have the blue rubber sleeves covering the handle; these pliers are insulated.
· Do not use pliers that are cracked, broken or sprung.
· When using the diagonal cutting pliers, shield the loose pieces of cut material from flying into the air by using a cloth or your gloved hand.

[bookmark: Vises_&_Clamps]Vises and Clamps

· When clamping a long workpiece in a vise, support the far end of the workpiece by using an adjustable pipe stand, saw horse, or box.
· Position the workpiece in the vise so that the entire face of the jaw supports the workpiece.
· Do not use a vise that has worn or broken jaw inserts, or has cracks or fractures in the body of the vise.
· Do not slip a pipe over the handle of a vise to gain extra leverage.
· Do not use the C-clamp for hoisting materials.
· Do not use the C-clamp as a permanent fastening device.

[bookmark: Snips]Snips

· Wear your safety glasses or safety goggles when using snips to cut materials.
· Wear your work gloves when cutting materials with snips.
· Do not use straight cut snips to cut curves.
· Keep the blade aligned by tightening the nut and bolt on the snips.
· Do not use snips as a hammer, screwdriver, or pry bar.
· Use the locking clip on the snips after you have finished using them.

[bookmark: Bench_Vise][bookmark: _bookmark64]Bench Vise

· Mount the vise firmly. Keep it tight on the bench. A loose vise is dangerous and inefficient.
· Lock the swivel base securely. A tapered-gear lock bolt prevents slippage.
· Do not hammer the handle. Too much pressure may damage the work.
· Never use a handle extension. Normal leverage will hold the work securely in place.
· Do not hammer the beam. Your vise will give almost unlimited use, but it will not stand continued abuse.
· Oil the screw: Remove the front jaw. Use oil or light grease. This should be done frequently to prevent screw wear.
· Keep the jaw faces clean. Use a wire brush or file card to remove chips and dust.

[bookmark: Bench_Grinder][bookmark: _bookmark65]Bench Grinder

· Operate only after you have received instruction.
· Wear proper clothing.
· Wear a face shield, safety glasses, or goggles and use the glass safety guard on the grinder.
· Ensure that the guard is in place.
· Set tool rest one-sixteenth inch to one-eighth inch from the wheel.
· Dress the wheel when necessary.
· Make sure that no one but you is inside the operator’s area.
· Adjust the grinder for your job before turning the power on.
· Stand to one side of wheel when turning the power on. The wheel may be cracked, causing it to break up.
· Turn on the power after permission is given.
· Keep your hands away from the wheel while it is in motion.
· Hold work with your hands. Ask permission to grind small pieces.
· Use the face of the wheel only.
· Press materials against the wheel with correct amount of pressure.

Horizontal Band Saw

· Operate only after you have received instruction.
· Remove jewelry, eliminate loose clothing, and confine long hair.
· Make sure all guards are in place and operating correctly.
· Always use proper eye protection.
· All adjustments to the chip-removal brushes, blade tension, guides, vise, or drive system should be done with the power off.
· Be sure blade guides are properly adjusted to both the blade and the work size or vise before starting cut.
· Adjust the feed rate so the blade does not bounce or plunge into the work when starting the cut.
· Be sure the work is tightly clamped in the vise and properly positioned for an efficient, safe cut.
· Keep your hands away from the cutting area and brush away chips only when the machine is turned off.
· If the material requires coolant, be sure that the system is working and that the correct coolant is used.

[bookmark: Portable_Air_Impact_Wrench][bookmark: _bookmark67]Portable Air Impact Wrench

· Operate only after you have received instruction.
· Remove jewelry, eliminate loose clothing, and confine long hair.
· Always use proper eye protection.
· Be sure throttle is in the “off” position before connecting the wrench to an air supply.
· Always use impact-type sockets designed for use with power equipment.
· Make sure work is secure or held with clamps or tightly in a vise.
· Set the torque control for the correct tightness before starting the job.
· Be sure both hands are free to properly operate an impact tool.
· Maintain balance and firm footing at all times.
· Always use the tool in short bursts of power.
· Quick-change coupling should be at end of hose whip, not at the tool.
· Always disconnect the tool when not in actual use.

Portable Disc Sander/Grinder

· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Make sure all guards are in place and operating properly.
· Wear a face shield and safety glasses. Use hearing protection.
· Inspect the cord for damage. Repair or replace damaged cords before use.
· Do not abuse the cord. Never carry the tool by its cord or yank the cord to disconnect the tool from the receptacle. Keep the cord away from heat, oil and sharp edges.
· Before connecting the tool to a power source, be sure the tool’s switch is in the “off” position.
· Make sure the backup pad and disc are securely fastened to the tool. Unplug the sander when changing discs.
· Do not allow the edge of the disc to touch the edge of the stock.
· Stand clear of the spark line or spark area. Sparks are hot.
· Sand or finish with a stroking motion; do not pause in one spot.
· Allow the tool to stop before sitting down the tool. Set the sander on its back or on a; rubber stand when not in use and disconnect from power source.

[bookmark: Portable_Electric_Drill][bookmark: _bookmark69]Portable Electric Drill

· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Always use proper eye protection.
· Inspect the cord for damage. Repair or replace damaged cords before use.
· Do not abuse the cord. Never carry the tool by its cord or yank the cord to disconnect the tool from the receptacle. Keep the cord away from heat, oil and sharp edges.
· Unplug the drill when changing bits.
· Make sure the switch is off and the chuck key is removed before connecting to a power source.
· Mark the hole location with a center punch (metal) or awl (wood) before drilling.
· Be sure work is tightly clamped or otherwise secure before drilling.
· Drill with straight, even, steady pressure.

Oxygen-Acetylene Welder

· Operate only after you have received instruction.
· Wear proper clothing and protective equipment. Remove jewelry, eliminate loose clothing, and confine long hair.
· Be sure that you wear welding goggles. All assistants and observers must also wear welding goggles.
· Close the cylinder valve and replace the protective cover before moving the cylinder.
· Fasten cylinders with a chain or other suitable device as a protection against falling or rolling.
· Keep welding equipment free of oil and grease. Use only clean rags for wiping off welding equipment.
· Inspect the hose before using.
· Make sure that the hose is connected and that all connections are tight.
· Report any leaking of cylinders or connections to an instructor/supervisor immediately.
· Make sure you have ample ventilation.
· Keep all flammable material away from the working area.
· Release the regulator pressure screw. Open the cylinder valves gradually.
· Open the acetylene cylinder valve one turn or less. Keep the wrench in place so that the valve may be shut off quickly, if necessary.
· Keep acetylene pressure in the hose below 15 pounds per square inch.
· Use a flint lighter to ignite the torch.
· Close the acetylene valve first if the torch backfires.
· Make certain a lighted torch always points away from you and other students.
· Keep sparks and flame away from cylinders.
· Close the cylinder valve when you have finished your welding job.
· Quench the section of metal that has been welded or mark with chalk or soapstone the word “hot” on the metal if it is necessary for you to leave your work.

Electric Welder

· Operate only after you have received instruction.
· Wear proper clothing to protect from arc burns. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear a hood with a proper observation window, treated gauntlet gloves, and treated leather apron. All assistants and observers must also wear this equipment.
· Rubber-soled shoes, without tacks, should be worn when electric welding.
· The electric welder operator is to allow no one to look at the arc without the dark shield (No. 10-12 lens).
· Make sure electric welding is done only in a correctly constructed booth or room, or behind proper screens.
· Make sure there is ample ventilation.
· Keep all flammable material away from the working area.
· See that the floor area is clear of all obstructions.
· Report to the instructor/supervisor at once if the electrode holder, holder cable connection, cable, or cable terminals at the welding machine, ground clamps, lugs, or cable get hot.
· While removing scale from the work, wear ordinary safety glasses or goggles.
· Have a dry-chemical fire extinguisher available when electric welding.
· Hang up the electrode holder and turn off the welder when work is being changed or when work has been completed.

[bookmark: GMAW_(MIG)_and_GTAW_(TIG)_Welder][bookmark: _bookmark72]GMAW (MIG) and GTAW (TIG) Welder

· Operate only after you have received instruction.
· Wear proper clothing to protect from arc burns. Remove jewelry, eliminate loose clothing, and confine long hair.
· Make sure all guards are in place and operating correctly.
· Always use proper eye protection.
· Always buff using the lower half of the buffing wheel.
· Additional protective welding clothing, including a helmet, long-sleeve jacket, and gloves, must be worn to prevent burns from ultraviolet and infrared rays emitted while arc welding.
· The helmet used for GTAW should be equipped with a minimum No. 12-density shade.
· Be certain that a welder equipped with a high-frequency stabilizing unit is installed, maintained, and used according to the recommendations of the manufacturer and Federal Communication Commission.
· Never touch the tungsten electrode or wire electrode while the welder is turned on. It is electrically “hot” and can cause a serious shock.
· Never use the high frequency when performing shield metal arc (stick electrode) welding.

Spot Welder

· Always wear a protective face shield in addition to proper eye protection.
· Do not weld with wet hands or in a damp area.
· Do not touch the tips, tongs, or welded material after welding, because as they become very hot.
· Never leave the spot welder unattended with the electrical cord plugged in.
· The metal being spot-welded must be clean and dry.
· When spot welding galvanized material, remove the galvanize from the area being welded. Avoid the fumes.
· Check and adjust the timer for the correct duration before starting the welder.

Plasma Cutter

Read and understand the operator’s manual.
· To activate the plasma arc cutter, make sure the air pressure is around 70 psi for most plasma arc cutter units and the ground clamp is attached to the work piece.
· Turn the plasma arc cutter on and adjust the amperage the manufacturer’s specifications for the thickness of metal to be cut.
· Position the shielding cup over the metal, press the igniter button, and allow the arc to become established. Next, move the arc over the cut line and make the cut.
· The thicker the metal, the slower the travel speed must be to get a good cut, and vice versa. The quality of the cut usually decreases as the metal thickness increases and the travel speed decreases.
· A guide bar may be used to help achieve good, straight cuts.
· The shielding cup and constricting nozzle should be held approximately one-eighth inch to one-quarter inch above the metal being cut. The operator should avoid dragging the constricting nozzle and shielding cup on the metal when making the cut unless they are specifically designed to touch the base metal while cutting.
· Always make cuts on the waste side of the cut line.
· Avoid cutting with the plasma arc cutter in damp or wet locations. The hazards of electrical stock greatly increased.
· If plasma arc cutting over an open barrel with a grate, be aware that the fume plume will be directed back toward the operator. Avoid this condition if at all possible, otherwise limit the exposure to fumes to short duration's.
· Cuts with the plasma arc cutter may be made by moving forward, backward, or sideways. Determine which direction is easiest for you and use that procedure as often as possible.
· Always move the plasma arc cutter (PAC) as fast as possible when making a cut. This increases time efficiency, improves the cut quality, and reduces the buildup of dross.
· Compressed air used in plasma arc cutter should be dry or the cutter will not yield a quality cut or it not cut at all. An auxiliary air filter may be place in the compressed air line to condition the air for a plasma arc cutter.
· Always turn the plasma arc cutter off before laying the torch down and leaving the work area.
· If the quality of the cut deteriorates to an unacceptable level the constricting nozzle, the electrode, or both may need to be changed. The electrode on most plasma arc cutters will have a life of about twice the life of the constriction nozzle. Keep a supply of constricting nozzles and electrodes on hand, because they deteriorate quickly during continuous use. Turn the plasma arc cutter off to put on replacement parts.
· Keep the plasma arc cutter torch leads and ground lead stored so they will not be cut or damaged when not in use.

Plasma Arc Cutter

· Wear protective clothing when using the plasma arc cutter. Clothing should be wool or cotton, long sleeves, leather shoes (high top), gauntlet gloves, and leather apron.
· Never wear synthetic clothing when using the plasma arc cutter. Many synthetics are highly flammable.
· Always wear industrial-quality eye protection. A No. 5 shaded lens is the minimum for the plasma arc cutter process. The shaded lens needed to adequately protect he eyes varies by the thickness of the metal being cut and the intensity of the arc required to make the cut. Follow the manufacturer’s recommendation for selecting an appropriate shaded lens for given plasma arc cut.
· Make sure that work area is well ventilated when using the plasma arc cutter. The plasma arc cutter process generates lots of fumes and therefore must be well ventilated.
· The operator should position himself/herself so there will be minimum exposure to fumes during the cutting process.
· Fumes from the following metals can be toxic:
· Antimony
· Arsenic
· Barium
· Beryllium
· Cadmium
· Chromium
· Cobalt
· Copper
· Lead
· Manganese
· Mercury
· Nickel
· Selenium
· Silver
· Vanadium
· Use a cutting table which has a downdraft to capture fumes. A cutting table with water filtration is also recommended for plasma arc cutting.
· Never use the plasma arc cutter in areas where combustible or explosive gases or materials are located.
· Chlorinated solvents and cleaner vapors in the presence of plasma arc cutter generates toxic phosgene gas. Avoid plasma arc cutting use in areas which house chlorinated solvents and cleaners.
· Never touch any parts on the plasma arc cutter that are electrically connected. The plasma arc cutter uses high amperage and produces high voltage which can cause severe or fatal electrical shock.
· Disconnect the electrical power before performing any service or repair on the plasma arc cutter.
· Do not use the plasma arc cutter to cut on containers that have held combustible materials.
· Hydrogen gas may be formed and trapped when cutting aluminum in the presence of water. Trapped hydrogen gas in the presence of an arc will ignite and explode; make sure fumes are well-ventilated when cutting aluminum.
· Hearing protection should be worn when operating the plasma arc cutter.
· Make sure that others in the work area are protected from the plasma arc cutter arc rays and fumes.
· Use pliers or tongs to handle hot metals cut by the plasma arc cutter. Cool and store hot metal before leaving the work area.



Metal Cutoff Saw

· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Make sure the stock is tightly clamped in place before starting your cut. If it isn’t, the blade will grab it and roll it around.
· Keep your hands clear of the path of the blade at all times. Some of these saws cut automatically; on others, you control the cut. In either case, keep your hands clear and out of danger.
· Do not force the cut. There is often a temptation to speed things up by pushing on the saw, but this could overload the machine or damage the blade.
· Although these saws cut automatically, you should always watch the cut as it proceeds. The blade could twist or jam, the stock could twist free, or the saw could fail to stop when it should. Be there.
· Take care in handling fresh-cut pieces of metal; they could be sharp and hot. Cool and deburr them right away.
· If metal chips or filings build up in the saw, turn it off and clean it with a brush. Never use your hand. Metal slivers that penetrate the skin can be painful.
· Wear eye and hearing protection.
· Wear appropriate gloves when handling the stock.

Table Saw

· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear safety goggles or glasses.
· Make sure saw guards are in place and operative. Guards must be kept down over the saw while machine is being operated.
· The saw must not be raised above the table more than absolutely necessary to make the cut, approximately one-eighth inch.
· A push stick must be used when ripping narrow pieces of lumber.
· The clearance block must be fastened to fence when cutting off short pieces of stock.
· The fence must not be adjusted until the saw is at a dead stop.
· Sawdust underfoot is slippery; keep the floor around saw area clean.
· Use a brush to keep the table clear of scraps; never use the hands.
· Fingers must be kept clear of track of saw, and hands must never be allowed to cross the saw line in advance of the end of the board while machine is in operation.
· Reaching over the saw blade or passing wood over the saw blade is prohibited.
· All special setups and dado heads must be inspected by the instructor/supervisor before the power is turned on.
· The dado head must be taken off the saw arbor after use.
· When helping to tail off the saw, students must never pull on a board being ripped. They should hold board up and allow operator to push stock through saw.
· Re-sawing must not be done on a circular saw without special permission of the instructor/supervisor.
· Cylindrical stock must not be cut on a circular saw.
· Never lower pieces of stock down over the saw. This operation is sometimes performed when cutting holes in rails for drawer fronts. Special permission should be obtained from the instructor/supervisor for doing this type of work.
· Ripping stock without using the ripping fence or cross-cutting stock without using the sliding cross-cutting fence is extremely dangerous and is absolutely forbidden. This rule applies to dado head work.
· See that no fence or setup will be in line of saw before starting work or turning on power.
· Be sure that the saw or tilting arbor saw will clear on both sides when sawing angles before the power is turned on.
· Never stand directly behind the blade; stay to the left.
· Only the operator turns the machine on and off.
· Only the operator should be in the safety area of the saw.

Band Saw

· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear safety goggles or glasses.
· Always keep guards in place. Both upper and lower wheels, as well as most of the blade itself, must be guarded.
· Adjust the guard to about one-quarter inch above the thickness of the stock.
· The upper and lower guides must be properly adjusted when the machine is stopped, so that there will be a minimum of blade breakage.
· A clicking or cracked blade should be stopped immediately.
· The saw must be allowed to stop itself naturally in order that the blade may not be damaged.
· Plan your cuts carefully; lay out and make release cuts before cutting long curves.
· If the stock binds or pinches the blade, do not attempt to back out until power has been shut off and the machine is at a dead stop.
· The proper blade width for the diameter of work being cut must be used. Avoid cutting a radius too small for the blade width and pinching the blade.
	Blade width (inches)
	1/8 
	3/16
	1/4
	3/8
	1/2
	3/4
	1

	Cut radius (inches)
	3/16
	5/16
	5/8
	1 1/2
	2 1/2
	5 1/2
	7


· The right side of the machine is generally the most dangerous place to stand in case of blade breakage.
· Proper blade tension must be maintained.
· The blade must be sharp and properly set at all times.
· Remove scrap material from the saw table with a stick or brush.
· If the blade breaks, shut off the power and stand clear until machine is at a dead stop.
· Make cuts always under power, never while the machine is coasting.
· Leave the machine only after the power is turned off and the blade has stopped moving. This is especially important with a band saw.

Jig/Scroll Saw
· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear face shield, safety glasses, or goggles.
· Cut only stock with a flat surface on bottom.
· Make adjustments only when the machine is at a dead stop.
· Install saw blades to cut on the downstroke.
· Tighten the blade securely in the lower vise, then in the upper vise. Check the blade for the correct tension.
· Make sure the saw blade is the proper size for the job.
· Adjust the hold-down so it will be as close as possible to the work.
· Turn the machine by hand to make sure all parts are clear.
· Make sure that no one but you is inside the operator’s line.
· Select the correct machine speed for the material and blade type.
· Lower the ho1d-down foot to press lightly on the surface of the wood.
· Turn on the power after permission is given.
· Hold material firmly.
· Feed the material into the machine at a moderate rate of speed.
· Keep fingers away from saw and hands out of the path of saw.
· Report mechanical defects or a broken blade to the instructor/supervisor.
· Turn off power after using the scroll saw and stand by until the machine has stopped.
· Clear away scraps of wood on the table only after saw stops running.

Radial Arm Saw

· Operate only after you have received instruction.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear safety goggles or glasses.
· Always keep guards in place.
· Before starting the machine, all clamping devices should be tight.
· The saw must be kept well sharpened.
· Be sure the saw swings clear and free.
· Place the stock snugly against the backstop and flat on the table.
· Operate the saw with your left hand; never reach across your body to operate the saw.
· Set the anti-kickback device one-eighth inch above the material to be cut.
· While ripping, the rip lock should be tight.
· Two people are necessary while ripping.
· While ripping, be sure to feed the material from the infeed end of the saw guard, never from the kickback end. Make no exception to this rule.
· Before making any special adjustment, the saw must be fully stopped.
· Before starting the motor, make sure everything is clear of the cutter.
· Remove scraps from the path of the radial-saw blade with a piece of wood while the saw is at a dead stop.
· Stand to one side and keep your hands away from the direction of travel of the radial-saw blade.
· A radial arm saw is used primarily for crosscutting stock. Use a table saw for ripping, when possible.

Drill Press

· Eye protection must be worn at all times.
· Restrain loose clothing and hair. Remove hand jewelry.
· Select an appropriate speed for the bit and material (see chart below), fast for small holes, slow for large ones. Too slow is better than too fast. Be sure to replace guards if removed for a speed change.
· Tighten the bit and remove the chuck key.
· Clamp the material to the table, when possible. All small work must be secured. Be cautious when drilling thin stock like sheet metal.
· Use cutting oil when drilling metal.
· If the material becomes caught by the bit, step back and turn off the machine. Do not reach for the stock if the stock is spinning with the drill.



	Approximate Speeds for High Speed Steel Drills**

	
	Drill Diameter

	Materials
	SFM* Range
	1/4”
	1/2”
	1”
	1½”

	Aluminum and its Alloys
	200
	300
	3,820
	1,910
	955
	637

	Brass and Bronze (Ordinary)
	150
	300
	2,292
	1,146
	573
	382

	Bronze (High Tensile)
	70
	150
	1,070
	535
	267
	178

	Die Castings (Zinc Base)
	300
	400
	4,584
	2,292
	1,146
	764

	Iron-Cast (Soft)
	100
	150
	1,528
	764
	382
	255

	Cast (Medium hard)
	70
	100
	1,070
	535
	267
	178

	Hard Chilled
	30
	40
	458
	229
	115
	76

	Malleable
	80
	90
	1,222
	611
	306
	204

	Magnesium and its Alloys
	250
	400
	3,820
	1,910
	955
	637

	Monel Metal or High-Nickel Steel
	30
	50
	458
	229
	115
	76

	Plastics or Similar Materials (Bakelite)
	100
	300
	1,528
	764
	382
	255

	Steel - Mild (.2 carbon to .3 carbon)
	80
	110
	1,222
	611
	306
	204

	Steel (.4 carbon to .5 carbon)
	70
	80
	1,070
	535
	267
	178

	Tool (1.2 carbon)
	50
	60
	764
	382
	191
	127

	Forgings
	40
	50
	611
	306
	153
	102

	Alloy - 300 to 400 Brinell
	20
	30
	306
	153
	76
	51

	High Tensile (Heat Treated)
	
	
	
	
	
	

	35 to 40 Rockwell C
	30
	40
	458
	229
	115
	76

	40 to 45 Rockwell C
	25
	35
	382
	191
	96
	64

	45 to 50 Rockwell C
	15
	25
	229
	115
	57
	38

	50 to 55 Rockwell C
	7
	15
	107
	53
	27
	18

	Stainless Steel
	
	
	
	
	
	

	Free Machining Grades
	30
	80
	458
	229
	115
	76

	Work Hardening Grades
	15
	50
	229
	115
	57
	38

	Wood (soft)
	300
	400
	4,584
	2,292
	1,146
	764


*SFM = surface feet per minute
**Based on RPM = SFM*3.82/diameter

Planer/Surfacer

· Operate only after you have received instruction.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear safety glasses or goggles.
· Make sure guards are in place and operative.
· Do not plane two or more pieces of stock with various thicknesses. The stock could be kicked out. Plane only one thickness at a time. (Note: Some planers have sectional feed rollers, which could allow planing various thicknesses. Instructors/supervisors, make the appropriate decision.)
· Keep your fingers from under the stock as it is fed through the planer.
· Stock must be at least 15 inches long or greater than the distance between the centers of infeed and outfeed rollers. True one face of the stock on the jointer before planning.
· Always make sure the machine is turned off before leaving.
· Make sure no one is behind the machine while it is operating.
· Always stand erect and to one side of work being planed.
· Do not look into the planer as the board passes through.
· Plane no thickness less than three-eighths inch.
· Stock that is 8 inches in width or less should not be planed more than one-sixteenth inch per cut.
· Stop the planer and run all pieces through, reducing all to the same thickness.
· With a rule, measure the thickness of the stock at the thickest point.
· Place the stock on the bed of the planer with the working face down and the grain turned so that the knives will cut with the grain. Hold the board flat on the feed-in table when starting the cut. The knives on a single-surface planer cut on the upper side and revolve in a direction opposite to the direction of feed.
· Never attempt to plane cross-grain.

Jointer

· Operate only after you have received instruction.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear safety glasses or goggles.
· Make sure the guard is in place and operating freely.
· Always check the depth of cut before starting the machine.
· Joint no thickness greater than one-quarter inch.
· Keep your fingers well away from the cutter head and never placed on the stock above the cutter head.
· Stock must be at least 18 inches long.
· Always use a push stick to push the end of the stock across the cutter head.
· Always make sure the machine is turned off before leaving.
· Make sure everyone is from behind machine while it is operating.
· Always stand erect and to one side of work being jointed.
· Never attempt to joint cross-grain.

[bookmark: Wood_Lathe][bookmark: _bookmark84]Wood Lathe

· Operate only with the instructor’s/supervisor’s permission and after you have received instruction.
· Remove jewelry, eliminate loose clothing, and confine long hair.
· Make sure all guards are in place and operating correctly.
· Always use proper eye protection.
· The tool rest must be close to the work when cutting tools are being used.
· The cutting tools must be kept sharp.
· Do not feel for smoothness of work while machine is running.
· Work must be centered, balanced, and secured.
· The tool rest must be removed while sanding.
· Examine set up and turn work by hand before turning on the power.
· Shut off the power while cleaning the machine.

[bookmark: Power_Miter_Saw][bookmark: _bookmark85]Power Miter Saw

· Operate only after you have received instruction.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Wear a face shield, goggles, or safety glasses.
· Make sure all guards are in place and are operating properly.
· Be sure the power is disconnected before making angle adjustments or changing blades.
· Always hold the work firmly against the fence and table.
· Never reach across your body to operate the saw.
· Allow the motor to reach full speed before starting to cut.
· Apply smooth, steady pressure to the motor when cutting.
· Lock the slide (if equipped) when not in use. When using the slide, start your cut at the front of the work and push the saw into the work.
· Use the brake to stop the blade before removing scraps or chips from the work area.

Portable Jig Saw

· Operate only after you have received instruction.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Always use proper eye protection.
· Inspect the cord for damage. Repair or replace damaged cords before use.
· Do not abuse the cord. Never carry the tool by its cord or yank the cord to disconnect the tool from the receptacle. Keep the cord away from heat, oil, and sharp edges.
· Make sure all guards are in place and are operating correctly.
· Make sure the blade is the correct type for the material and that it is tightly clamped in the chuck.
· Be sure the switch is off before connecting to the power source.
· Use vises or clamps to securely hold the material to be cut.
· Keep cutting pressure constant; do not force the blade into the work.
· Always keep the base tightly against the materials being cut.
· Do not set the saw down on the bench until it has stopped.
· If the blade is in the tool, be sure to lay the tool on its side.

[bookmark: Circular_Saw][bookmark: _bookmark87]Circular Saw

· Operate only after you have received instruction.
· Wear proper clothing. Remove jewelry, eliminate loose clothing, and confine long hair.
· Make sure all guards are in place and operating properly.
· Wear a face shield, goggles, or safety glasses.
· Inspect the cord for damage. Repair or replace damaged cords before use.
· Do not abuse the cord. Never carry the tool by its cord or yank the cord to disconnect the tool from the receptacle. Keep the cord away from heat, oil and sharp edges.
· Make sure the telescoping guard returns automatically to cover the blade after each cut. Test before operation.
· Check the base setting for the proper depth of cut.
· Make sure the power cord is clear of the blade.
· Make sure your hands are away from the blade before starting. Do not support material with your leg or foot.
· Be sure the material you are cutting is adequately supported.
· Start the saw away from the work. Do not start the cut until the blade has reached full speed.
· Advance the saw slowly, straight through the work. Do not twist or turn.
· If the saw blade binds or smokes, stop cutting immediately.
· The blade should be extended below the work until the blade gullets clear the material.
· Do not set the saw down until the blade stops.

Woodworker’s Vise

· Keep the vise tight on the bench. A loose vise is inefficient.
· Keep your work clean. Never oil or grease a woodworker’s vise.
· Do not overtighten.
· Normal handle leverage holds jaws securely. Do not hammer the handle. Never pound to tighten or loosen. Do not use a handle extension.
· Avoid using a woodworker’s vise to clamp glue joints. Dried glue on a vise screw, etc., makes vise operation difficult.
· Do not use the vice to hold metal objects.

Router

Read and understand the operator’s manual.
· Wear safety glasses or goggles, or a face shield (with safety glasses or goggles), and appropriate hearing protection.
· Disconnect the power supply before making any adjustments or changing bits. Inspect bits carefully before installing
· Inspect the cord for damage. Repair or replace damaged cords before use.
· Do not abuse the cord. Never carry the tool by its cord or yank the cord to disconnect the tool from the receptacle. Keep the cord away from heat, oil and sharp edges.
· Ensure that the bit is securely mounted in the chuck and the base is tight.
· Put the base of the router on the work, template or guide. Make sure that the bit can rotate freely before switching on the motor.
· Secure the stock you are working on. Never rely on yourself or a second person to support or hold the material. Sudden torque or kickback from the router can cause damage and injury.
· Before using a router, check the stock thoroughly for staples, nails, screws, or other foreign objects.
· Keep all cords clear of the cutting area.
· Keep both hands on the router handles always, until the motor has stopped. Do not set the router down until the exposed router bit has stopped turning.
· Do not overreach. Keep proper footing and balance.
· When inside routing, start the motor with the bit above the stock. When the router reaches full power, lower the bit to the required depth.
· When routing outside edges, guide the router counter-clockwise around the work.
· When routing bevels, moldings and other edge work, make sure the router bit is in contact with the stock to the left of a starting point and is pointed in the correct cutting direction.
· Feed the router bit into the material at a firm, controlled speed.
· With softwood, you can sometimes move the router as fast as it can go.
· With hardwood, knotty and twisted wood, or with larger bits, cutting may be slow.
· The sound of the motor can indicate safe cutting speeds. When the router is fed into the material too slowly, the motor makes a high-pitched whine. When the router is pushed too hard, the motor makes a low growling noise.
· When the type of wood or size of the bit requires going slow, make two or more passes to prevent the router from burning out or kicking back.
· To decide the depth of cut and how many passes to make, test the router on scrap lumber similar to the work.

Palm Sander

· Do not sand paints that contain lead.
· Use safety glasses and a dust mask to avoid breathing any dust.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Disconnect the plug from the power source before making any adjustments, changing accessories, or storing the sander
· Do not wet sand with the sander. Liquids may enter the motor housing and cause electric shock.
· Do not use torn sandpaper. Damage to the rubber backing pad may occur.

[bookmark: Belt_Sander][bookmark: _bookmark90]Belt Sander

· Do not sand paints that contain lead.
· Use safety glasses and a dust mask to avoid breathing any dust.
· Wear proper clothing while operating the machine. Remove jewelry, eliminate loose clothing, and confine long hair.
· Inspect the cord for damage. Repair or replace damaged cords before use.
· Do not abuse the cord. Never carry the tool by its cord or yank the cord to disconnect the tool from the receptacle. Keep the cord away from heat, oil and sharp edges.
· Disconnect the plug from the power source before making any adjustments, changing accessories, or storing the sander
· Be sure that the sander is turned off before starting. Start the sander only when over the work.
· Hold securely when starting the sander, because it will pull away from the operator.
· Keep the cord clear of the sander.
· When operating the sander, check that the belt remains centered and tracking smoothly on the rollers. Adjust as necessary.
· Always keep the sander moving back and forth over the work.
· Be sure the sander is at a complete stop before setting on the workbench.

Pneumatic Nail Gun

Read and understand the operator’s manual.
· Always wear safety glasses.
· Do not touch the trigger unless firing the tool against a work piece.
· Use extreme caution when using an air tool around other students.
· Never point the tool at anyone. Treat the tool like a firearm and assume it is loaded.
· Never load the gun while it is connected to a compressor.
· Disconnect the air hose before clearing a jam or making adjustments.
· Use manufacturer’s specified pressures for the tool.
· Keep your free hand safely out of the way of the tool.
· Always know what type of trigger mode the nail gun is equipped with.
· Secure the hose when working on scaffolding to prevent the weight of the hose from dragging the tool off the scaffold if you set the tool down.

Ricochet accidents can occur if you nail into another nail, the surface is too hard, or the tool is at an angle. Work with a nail gun only from a sturdy and stable surface. Do not press your finger on the trigger unless you are ready to fire, especially when climbing ladders.

Sequential mode and bump mode are the two basic trigger mechanisms used in pneumatic nailers and staplers. It is important to understand the differences between the two triggers in order to prevent injuries.

In the sequential mode, also known as a restrictive trigger or operating in the trigger fire mode, you must first press the nail gun firmly against the workpiece and then press the trigger. One nail is fired and you must release the trigger before you can begin the next nailing cycle.

In the bump mode trigger, also known as dual action, bottom fire, or contact trip, you must press the trigger before you bring the nail gun into contact with the workpiece. Each time you press the nailer against the workpiece, a nail is fired and a nailing cycle begins. You must keep the trigger pulled while moving the tool along the work surface with a bouncing motion, depressing the safety element where you want to drive a nail or staple. By repeatedly “bumping” the nail gun against the workpiece, you can rapidly fire any number of nails.

To find out whether your nail gun is a sequential trigger or bump trigger model:
· Fire a nail as usual and keep the trigger depressed.
· Lift the nail gun and carefully press its nose against the work surface again. If the gun fires a second nail, you have a bump trigger model.
· If the gun does not fire, you have the sequential trigger model.

Gas-powered Concrete Mixer

· Transport and handle fuel only when it is contained in an approved safety container.
· Do not smoke when refueling or during any other fuel-handling operation.
· Do not refuel while the engine is running or while it is still hot.
· If fuel is spilled during refueling, wipe it off of the engine immediately and discard the rag in a safe place.
· Do not operate the equipment if fuel or oil leaks exist–repair immediately.
· Never operate this equipment in an explosive atmosphere.
· Avoid contact with hot exhaust systems and engines.
· Allow all components in the engine compartment to cool before performing any service work.
· Never leave the mixer unattended while it is running.
· Mix only concrete.
· Never perform any work on the mixer while it is running.
· Before working on the mixer, stop the engine and disconnect the spark plug wire(s) to prevent accidental starting. On electric models, disconnect the electric cord at the mixer.
· Keep the cowl closed and latched during operation; close and latch the cowl immediately after starting.
· Keep hands, clothing and jewelry away from all moving parts.
· Keep all guards in place, including drum guards.
· Never place your hands or any solid object into the drum while the mixer is operating.
· Starting fluid (ether) is highly flammable; do not use or an explosion or fire may result.
· Never operate a unit in a poorly ventilated or enclosed area.
· Avoid prolonged breathing of exhaust gases.
· [bookmark: WEAR_PROTECTIVE_CLOTHING]Engine exhaust fumes can cause sickness or death.
· Wear close-fitting clothing and safety equipment appropriate to the job.
· Prolonged exposure to loud noise can cause impairment or loss of hearing.
· Wear a suitable hearing protective device, such as earmuffs or earplugs, to protect against objectionable or uncomfortable loud noises.
· Operating equipment safely requires the full attention of the operator. Do not wear radio or music headphones while operating machine.
· Keep a first aid kit and fire extinguisher handy.
· Keep emergency numbers for doctors, ambulance service, hospital, and fire department near your telephone.
· [bookmark: Eye_Protection]Always wear splash goggles when operating a mixer.
· Warning: Do not tow the mixer with the drum in the dump position. The mixer may become unstable and tip over when hitting a curb, pothole, or other obstruction.
· Warning: Always properly attach safety chains before the mixer is towed. The maximum towing speed is 55 mph (90 kmh). Reduce speed according to highway conditions.
· Use safety chains and hitch pins with a safety pin.
· [bookmark: Practice_Safe_Maintenance]Understand the service procedure before doing work. Keep your work area clean and dry.
· Never lubricate, service, or adjust the machine while it is moving. Keep hands, feet, and clothing from power-driven parts. Disengage all power and operate controls to relieve pressure. Lower equipment to the ground. Stop the engine. Remove the key. Allow the machine to cool.
· Securely support any machine elements that must be raised for service work.
· Keep all parts in good condition and properly installed. Repair damage immediately. Replace worn or broken parts. Remove any buildup of grease, oil, or debris.
· Disconnect battery ground cable (negative) before making adjustments on electrical systems or welding on machine.

Foot (Squaring) Shear

· Obtain permission from your teacher before using the shear.
· See that guards are in place.
· Follow manufacturer’s specifications as to the gauge of sheet metal that can be safely cut.
· Cut narrow strips of metal crosswise only.
· Make sure that no one but you is inside the operator’s zone.
· Stand directly in front of the machine.
· Feed pieces of metal into shear from the front (operator’s position).
· Keep your fingers away from the clamp and blade.
· Hold the stock securely against the guide.
· Make sure the foot that is not being used to operate the treadle is clear before pushing down on the treadle.
· Regulate pressure on the treadle according to gauge and type of stock. Keep your foot on the treadle to ease its return to the normal position.
· Allow small pieces of metal being cut to drop to the floor or into a container.
· Use care when picking up trimmings.

Hydraulic Shear (Ironworker)

· [bookmark: Shearing]Shearing
· Pre-operation
· Read and understand the operational manual before using the machine.
· Wear safety glasses.
· Shear only mild steel. The machine is designed to handle SAE-1020 steel. This is a grade of steel, not a thickness.
· Keep the punch section clear.
· Stay within rated shearing capacities. The ironworker is designed to shear mild steel.
· Operation
· Turn on the motor switch.
· Place the material to be cut between the shear blades.
· Check that the area below the foot pedal is clear.
· Always keep the guard in place and adjusted for minimum clearance.
· Move hands away from shear blade. Make the shear stroke by depressing the foot pedal.
· [bookmark: Punching]At the conclusion of the stroke, remove the foot from the pedal and the machine will return and stop in readiness for the next stroke.
· Punching
· Pre-operation
· Read and understand the instruction manual before operating the ironworker.
· Wear safety glasses.
· Keep the shear section clear.
· Check the punch-securing nut, die, stripper and die at the start of each shift and periodically throughout the day for tightness.
· Check the punch and die for alignment before punching the first hole and intermittently during the day.
· Do not punch anything thicker than one punch diameter. Remember that the higher the grade of steel, the more punch power is required.
· Punch full and complete holes; do not punch partial holes. The side thrust encountered in punching a partial hole can force the punch against the die and result in punch or die breakage.
· Before operating the ironworker, remove all tools or other objects from under the beam and punch ram. Failure to do so could result in danger to other personnel and to tools.
· Stay within rated punching capacities. The ironworker is designed to punch mild steel. 
· Operation
· Turn on the motor switch.
· Place the material to be punched beneath the punch.
· Check that the area below the foot pedal is clear.
· Move hands away from the punch area. There is no need to hold the material being punched.
· Depress the foot pedal.
· At the conclusion of the stroke, the foot should be removed from the pedal and the machine will return and stop in readiness for the next stroke.

Cornice Brake

There are many types of brakes available to use when working with sheet metal. The cornice brake is the most commonly used. Safety is important when it is time to use the brake.
· Do not place your hand in the cornice brake when someone else is operating the handle.
· Make sure when going to use the brake that no one else is near the counterbalance balls so they will not be hit by them.
· If you are standing in front of the brake, stand back so that you will not be struck by the handles that project from the leaf when is it swung up.
· Never bend rod or wire on any sheet metal brake. This will damage the blade and the bending leaf.
· Never pound on a brake with any type of steel hammer. Always use a wooden mallet.

Edger

Read and understand the operator’s manual.
· Do not remove safety equipment/shields from the unit.
· Wear shoes (not sandals) and required goggles, earplugs, etc.
· Keep hands and feet away from moving parts.
· Do not make operating adjustments while the machine is running.
· Do not operate the equipment in an unsafe manner.
· Do not operate the equipment when there is a danger to bystanders.
· Check oil/fuel levels before operating.
· Check belts for excessive wear (contact technician).
· Clean dirt, grass, etc., from the machine before storing it.
· A technician will make height adjustments, if necessary.
· Report any broken or unsafe equipment to a technician.
· Do not operate equipment deemed unsafe.

[bookmark: Power_Mower_(Riding)][bookmark: _bookmark39]Power Mower (Riding)

Read and understand the operator’s manual.
· Do not remove safety equipment/shields from the mower.
· Wear shoes (not sandals) and required goggles, earplugs, etc.
· Keep hands and feet away from moving parts.
· Do not make operating adjustments while the machine is running.
· Do not operate the equipment in an unsafe manner.
· Do not operate the equipment when there is a danger to bystanders.
· Check oil/fuel levels before operating.
· Check belts for excessive wear (contact a technician).
· Clean dirt, grass, etc., from the mower before storing.
· A technician will make height adjustments, if necessary.
· Report any broken or unsafe equipment to a technician.
· Do not operate equipment deemed unsafe.
· Remain seated during operation of machine.

Power Mower (Walk)

Read and understand the operator’s manual.
· Do not remove safety equipment/shields from the unit.
· Wear shoes (not sandals) and required goggles, earplugs, etc.
· Keep hands and feet away from moving parts.
· Do not make operating adjustments while machine is running.
· Do not operate equipment in an unsafe manner.
· Do not operate equipment when there is a danger to bystanders.
· Check oil/fuel levels before operating.
· Check belts for excessive wear (contact a technician).
· Clean dirt, grass, etc., from the machine before storing.
· A technician will make height adjustments, if necessary.
· Report any broken or unsafe equipment to a technician.
· Do not operate equipment deemed unsafe.

[bookmark: Rototiller][bookmark: _bookmark41]Rototiller

Read and understand the operator’s manual.
· Do not remove safety equipment/shields from the unit.
· Wear shoes (not sandals) and required goggles, earplugs, etc.
· Keep hands and feet away from moving parts.
· Do not make operating adjustments while the machine is running.
· Do not operate equipment in an unsafe manner.
· Do not operate equipment when there is a danger to bystanders.
· Check oil/fuel levels before operating.
· Check belts for excessive wear (contact a technician).
· Clean dirt, grass, etc., from the machine before storing.
· A technician will make height adjustments, if necessary.
· Report any broken or unsafe equipment to a technician.
· Do not operate equipment deemed unsafe.

Chain Saw

Read and understand the operator’s manual.
· Personal safety
· Use safety footwear, snug-fitting clothing, and eye, hearing, and head protection.
· Wear nonslip gloves to improve your grip. Do not wear scarves, jewelry, or neckties, which could be drawn into the engine or catch on the chain or underbrush.
· Always hold the chain saw with both hands when the engine is running. Use a firm grip with thumbs and fingers encircling the chain saw handle.
· Guard against kickback
· Hold the chain saw firmly with both hands. Do not overreach. You cannot maintain good control of the saw if you cut above shoulder height.
· Do not let the nose of the guide bar contact a log, branch, the ground, or any other obstruction. Keep the anti-kickback device properly mounted on the guide bar.
· Throttle up before letting the chain contact the wood. Do all cutting at full throttle.
· Keep the chain sharp. Do not operate with a loose chain. Maintain the correct tension of the chain as prescribed in the owner’s manual.
· Guard against the effects of a long or continuous exposure to noise.
· Never operate a chain saw when you are fatigued.
· Keep all parts of your body away from the saw chain when the engine is running.
· Precautions with chain saws
· Always carry the chain saw with the engine stopped, the guide bar and saw chain to the rear, and the muffler away from your body. When transporting your chain saw, use the appropriate guide bar scabbard.
· Always use caution when handling fuel. Move the chain saw at least 10 feet (3 meters) from the fueling point before starting the engine.
· Keep the handles dry, clean, and free of oil or fuel mixture.
· Before you start the engine, make sure the saw chain is not contacting anything.
· Shut off the engine before setting down the saw. Do not leave the engine running unattended.
· Operate the chain saw only in well-ventilated areas.
· Never operate a chain saw that is damaged, improperly adjusted, or is not completely and securely assembled. Be sure that the saw chain stops moving when the throttle control trigger is released.
· Precautions about maintenance
· Competent chain saw service personnel should perform all chain saw service. If improper tools are used to remove the flywheel or clutch, or if an improper tool is used to hold the flywheel in order to remove the clutch, structural damage to the flywheel could occur, which could subsequently cause the flywheel to burst.
· Precautions in cutting/work area
· Do not operate a chain saw in a tree unless you have been specifically trained to do so.
· Keep bystanders and animals out of the work area.
· Never start cutting until you have a clear work area, secure footing, and a planned retreat path from the falling tree.
· Use extreme caution when cutting small-size brush and saplings, because slender material may catch the saw chain and be whipped toward you or pull you off balance.
· When cutting a limb that is under tension, be alert for spring back so that you will not be struck when the tension in the wood fibers is released.

Vehicle and Equipment Maintenance and Fueling

Injuries can occur during vehicle or equipment maintenance. If equipment starts up unexpectedly during repairs or maintenance, injury or death may result. Reduce the risk of electrical shocks, burns, or electrocution by de-energizing and locking out electrical equipment. When vehicles are being fueled, there is a risk of fire, explosion, or exposure to hazardous materials.

Locking Out Equipment

The following safety guidelines apply to locking out equipment:
· Identify the machinery or equipment that needs to be locked out.
· Shut off the machinery or equipment. Make sure that all moving parts have come to a complete stop. 
· Identify and deactivate the main energy-isolating device for each energy source.
· Apply a personal lock to each energy-isolating device for each energy source. Ensure that all parts and attachments are secured against inadvertent movement.
· Make sure that all workers are in the clear and that no hazard will be created if the lockout is not effective, then test the lockout. After testing the Start button, remember to hit the Stop button again, or reset the equipment to Off.

Fueling Vehicles

The following safety guidelines apply to fueling vehicles:
· Store fuel in a safe, secure location with the appropriate warning signs in place.
· Use only approved fuel containers. Protect them from damage.
· Make sure there is a fire extinguisher nearby that is rated for gasoline fires.
· To avoid carbon monoxide poisoning, do not run an engine inside an enclosed area.
· Turn off the vehicle and let it cool before fueling.
· Use gloves while fueling. If gasoline comes into contact with skin, wash immediately with soap and water.



Tractors

Read and understand the operator’s manual.
· Safety is the responsibility of the operator.
· Use the steps and handholds provided in getting up and down from a tractor. Keep steps, pedals and footwear clean of mud and oil to avoid slips. Do not jump from a tractor or climb up and down from the rear.
· Tractors have a high center of gravity; therefore they are easy to overturn. To avoid tipping over, reduce speed when:
· Making turns, especially on rough and muddy surfaces.
· Going across a slope.
· Pulling heavy or unstable loads.
· Go up steeper slopes in reverse. Avoid slopes too steep for safe operation.
· Avoid driving near ditches, holes, levees, trees, and electrical poles.
· Operate the tractor smoothly, without sudden turns, stops or starts.
· Before getting down for whatever reason, but especially for making adjustments on implements:
· Come to a standstill.
· Put the Power Takeoff in neutral.
· Lower the implement to the ground.
· Set the brakes.
· Turn off the motor.
· Put the key in your pocket.
· Hitch implements only to the traction bar, using the recommended hitch points. Use the proper hitch pin, along with its safety pin. Attach the safety chain.
· Sit down before starting the motor. Remain seated while driving.
· Use the safety belt if the tractor has a Rollover Protective Structure (ROPS), so the tractor or its ROPS will not crush you if the tractor overturns.
· Do not allow anyone to ride on the tractor, drawbar, or implements.
· Let the engine cool before checking the radiator or refueling, to avoid burns to the hands or face. Do not smoke while refueling.
· Always keep the Power Take Off (PTO) shields in place.
· Do not wear loose clothes, rings, or long hair, because they can get caught on the tractor, in the PTO, or the implements.
· Use personal protective equipment when necessary: goggles, hearing protection protectors, dust masks or respirators (for chemicals).
· Report all mechanical problems to the repair facility, no matter how small.
· Drive only when you are physically able to do it so safely.

Tractor Loader Backhoe

Read and understand the operator’s manual.
· Ensure any attached equipment or accessories are correctly installed, are approved for use with the tractor, do not overload the tractor, and are operated and maintained in accordance with the instructions issued by the equipment or accessory manufacturer.
· Use an approved ROPS or safety cab and seat belt for safe operation. Overturning a tractor without a ROPS or safety cab can result in death or injury.
· Always use the seat belt with the ROPS or safety cab.
· Use the handholds and step plates when getting on and off the tractor to prevent falls. Keep steps and platform clear of mud and debris.
· Do not permit anyone but the operator to ride on the tractor. There is no safe place for extra riders.
· Remember that your tractor, if abused or incorrectly used, can be dangerous and become a hazard to the operator and to bystanders. Do not overload or operate with attached equipment, which is unsafe, not designed for the particular task or is poorly maintained.
· Replace all missing, illegible, or damaged safety decals.
· Keep safety decals clean of dirt and grime.
· Follow these guidelines when operating the unit:
· Position the transmission in neutral and apply the parking brake before starting the tractor.
· Do not start the engine or operate controls while standing beside the tractor. Always sit in the tractor seat when starting the engine or operating the controls.
· Do not bypass the safety start switch. Use booster cables only in the recommended manner. Improper use can result in a tractor runaway.
· Avoid accidental contact with the gearshift lever or power-reversing lever while the engine is running. Unexpected tractor movement can result from such contact.
· Do not get off the tractor while it is in motion.
· Never attach chains, ropes or cables to the loader, ROPS, or backhoe for pulling purposes.
· Never leave the tractor without first lowering the backhoe and loader buckets to the ground.
· Stop the engine, apply the parking brake, and put the gearshift lever and power-reversing lever into neutral before dismounting.
· Do not engage the parking brake while the tractor is in motion.
· Never leave the tractor when it is parked on an incline. Always park the tractor on level ground where possible. If the tractor is to be parked on an incline, always lower the buckets so that the cutting tips contact the ground, apply the parking brake, and securely block the wheels.
· Always keep a lookout for bystanders.
· Always check overhead clearance, particularly when transporting the tractor.
· If the engine or power steering ceases operating, stop the tractor immediately.
· Do not run the engine in a closed building without adequate ventilation, because exhaust fumes can suffocate you.
· Always carry out the recommended checks before commencing work each day.
· Always place the torque converter shuttle lever in neutral before operating the backhoe.
· Do not enter the platform from the rear.
· Always check the location of gas and electrical lines before you start to dig.
· Watch out for overhead and underground high-voltage electrical lines when operating the loader or backhoe.
· To prevent upsets, avoid full reach and swinging the bucket to the downhill side when operating on a slope.
· Never operate the controls when standing on the ground.
· Always deposit the spoil on the uphill side when operating on a slope.
· Always travel slowly over uneven ground.
· Take special care when excavating with a high-capacity bucket.
· Always use the recommended amount of counterweighing to ensure good stability.
· Do not transport anyone in the loader bucket.
· Always carry the loader bucket low for maximum stability and visibility, whether the bucket is loaded or empty.
· Be careful when handling round objects such as oil drums, pipes, or poles. Lifting too high or rolling back too far could result in these objects rolling rearward down the loader arms and onto the operator.
· Follow these guidelines when driving the unit:
· Always drive with care and at speeds compatible with safety, especially when operating over rough ground, crossing ditches or slopes, or when turning.
· Never allow the tractor to over-run when going downhill. Do not coast or freewheel down hills.
· Always use the transport lock when transporting the tractor.
· Lock the foot-brake pedals together when traveling on the highway to provide two-wheel braking.
· Do not engage the differential lock when turning the tractor. When engaged, the lock will prevent the tractor turning.
· Always sit in the driver’s seat and wear your seat belt when driving the tractor.
· Ensure the tractor lights are adjusted to avoid blinding an oncoming driver.
· Use the flasher/turn signal lights and slow-moving vehicle signs when traveling on public roads, both day and night.
· Avoid accidental contact with the gearshift lever or power reversing lever while the engine is running. Unexpected tractor movement can result.
· Any towed vehicle whose total weight exceeds that of the towing tractor must be equipped with brakes, for safe operation.
· When the tractor is stuck, back out to prevent upset.

Rotary Mower

Read and understand the operator’s manual.
· Make sure that lock pins are installed into the upper and lower link pins on the hitch.
· Add front-end weights as required to maintain enough weight on the front wheels for safe steering.
· Slow down on curves and in rough places to maintain a safe steering weight on the front wheels.
· Never start or accelerate suddenly so that safe steering can be maintained.
· Use caution when lifting implements while going up steep slopes.
· These implements use a PTO-driven driveline, so keep hands, feet, hair, and clothing away from PTO shaft.
· Disengage the tractor PTO and set the brakes, then turn engine the off before dismounting. Always dismount from side, never over the drive line.
· The implement should not be operated unless the tractor master shields and all gear box input and output shields are in place.
· Check the proper placement of the PTO shaft shield.
· Driveline shields should turn freely by hand without the PTO being engaged.
· Ensure that u-joint yokes are locked properly onto the tractor and implement shafts.
· Look and listen for evidence of rotation.
· Keep everyone clear when the implement is being raised or lowered. Raise or lower slowly and cautiously.
· Keep yourself and other persons clear of this machine while in operation, because objects can be thrown out at a high velocity.
· Wear goggles or safety glasses, hearing, and dust protection while operating.
· Check blades and blade bolts for wear and looseness daily.
· Do not clean, lubricate, or make repairs or adjustments to this machine until the PTO is disengaged, the tractor is shut off, and the blade carrier has stopped rotating.
· Transport information: Before operating or moving on highways, clean off reflectors, make certain the slow-moving vehicle sign is clearly visible, and install a safety chain, if required. Also make sure the mower is raised as high as possible.

Flail Mower

Read and understand the operator’s manual.
· Observe all safety rules for tractor operation.
· Carefully hook up the tractor’s three-point hitch to the mower. Do not allow anyone to stand between the tractor and the mower.
· Hook up the PTO and check that it is properly engaged. Make sure the PTO guard is in place.
· Grease all fittings.
· When driving down road, watch the right side carefully because it extends far to right.
· When in the area to be mowed, carefully adjust the mower to cut as low as possible without hitting dirt.
· Keep everyone well away from the machine when it is operating because of flying objects coming from under the machine.
· Wear personal protective equipment.

[bookmark: Spray_Rig–Ground_Sprayer][bookmark: _bookmark49]Spray Rig–Ground Sprayer

Read and understand the operator’s manual.
· Observe all safety rules for tractor operation.
· Grease fittings.
· Back the tractor up to the spray rigs and carefully hook up to the three-point hitch. Do not allow anyone to stand between the tractor and the sprayer.
· Connect the PTO shaft and check that it is properly engaged with cover in place.
· Raise the tank from the ground before driving forward. The equipment will be damaged if it is not raised.
· Avoid overfilling to eliminate spills.
· Wear proper spray clothing before mixing or applying spray material.
· Triple-rinse any empty containers into the spray tank.
· Close the lid to the container and fasten properly after filling to eliminate spills.
· When using a handgun for spraying, be sure it is not leaking.
· When using booms, do not allow you or others to be exposed to the spray when making adjustments.
· When finished spraying, clean the spray rig thoroughly using approved methods.

Posthole Digger

Read and understand the operator’s manual.
· To prevent possible personal injury during assembly, installation, operation, adjustment, or removal of the implement, it is recommended that gloves and safety glasses or face shields be worn.
· Do not operate equipment unless guards and safety shields are in place.
· Do not wear loose clothing or have long hair worn in a down position while operating or working around the digger.
· Do not attempt to work around the digger with the PTO shaft is revolving.
· Shut off the tractor engine, set brakes and lower the implement to the ground before leaving the tractor seat.
· At no time will the auger be operated without the tractor operator on the tractor and in position to disengage the PTO immediately.
· Keep all spectators clear of auger when it is in operation.
· Do not oil or attempt to make any adjustments while the implement is in operation.
· Do not exceed 540 rpm while operating this PTO-powered implement.
· Do not attempt to operate the implement on steep hillsides.
· Reduce your speed while transporting the implement over rough ground.
· Keep all bolts and nuts tight. Replace any damaged or worn parts immediately.
· When the use of hand tools is required to perform any part of assembly, installation, removal, or adjustment of the implement, be sure the tools used are designed and recommended by the tool manufacturer for the specific task they will be used for.

Front End Loader

Read and understand the operator’s manual.
· Always use seat belts when the tractor is equipped with a ROPS. Never use the seat belt when the tractor is not equipped with a ROPS.
· Do not lift or carry anybody on the loader or in the bucket or attachment.
· Never allow anyone to get under the loader bucket or reach through the lift arms when the bucket is raised.
· Do not walk or work under the raised loader, bucket, or attachment unless it is securely blocked or held in position.
· Improper use of a loader can cause serious injury or death.
· Operate the loader from the operator’s seat only. 
· Add recommended wheel ballast or rear weight to provide good stability.
· Move the wheels to the tractor manufacturer’s widest recommended settings to increase stability.
· Move and turn the tractor at low speeds.
· Carry the loader arms at a low position during transport.
· Exercise caution when operating the loader with a raised, loaded bucket or fork.
· Avoid loose fill, rocks, and holes. They can be dangerous for loader operation or movement.
· Be extra careful when working on inclines.
· Avoid overhead wires and obstacles when the loader is raised. Making contact with electric lines can cause electrocution.
· Allow for the loader length when making turns.
· Stop the loader arms gradually when lowering or lifting.
· Use caution when handling loose or shiftable loads.
· Lower all loader hydraulic arms, stop the engine and lock the brakes before leaving the tractor seat.
· Make sure all parked loaders on stands are on a hard, level surface. Engage all safety devices.
· Operate the loader controls only when properly seated at the controls.
· Visually check for hydraulic leaks and broken, missing, or malfunctioning parts. Make necessary repairs. Inform your repair facility.
· Escaping hydraulic oil under pressure can have sufficient force to penetrate the skin, causing serious personal injury. If injured by escaping fluid, notify your instructor/supervisor and obtain medical treatment immediately.
· Before disconnecting hydraulic lines, relieve all hydraulic pressure.
· Do not tamper with the relief valve setting. The relief valve is preset at the factory. Changing the setting can cause overloading the loader and tractor, and serious operator injury may result.
· Using front-end loaders for handling large, heavy objects, such as large round or rectangular bales, logs, and oil drums, is not recommended.
· Handling large heavy objects can be extremely dangerous due to:
· Danger of rolling the tractor over.
· Danger of upending the tractor.
· Danger of the object rolling or sliding down the loader arms onto the operator.
· If you must handle heavy loads, protect yourself by:
· Never lifting the load higher than necessary to clear the ground when moving.
· Ballast the tractor rear to compensate for the load.
· Never lifting a large object with equipment that does not have an anti-roll device.
· Moving slowly and carefully, avoiding rough terrain.



Fork Lift – Lift Truck

Read and understand the operator’s manual.
· Before you use the equipment, give your lift truck a thorough operational check. Check the oil, coolant, and battery levels. Give the truck a general inspection, looking for cracked hoses or fittings.
· Always wear a seat belt to protect yourself in case of a rollover.
· Immediately report faulty performance or damage.
· Make sure you know the load capacity of your truck and do not exceed it.
· Always lift with the load placed squarely on the forks, with the mast vertical or tilted slightly back.
· Tilt the elevated load forward only when directly over the unloading point, and always travel with the load as low as possible.
· When traveling with a load, carry the load as close to the floor as possible with mast tilted slightly back.
· Never lift or lower loads while traveling.
· Slow down at cross aisles, sharp curves, ramps, dips, and blind corners or on wet, slippery, or rough surfaces.
· Check your loads. Do not move a questionable or unsafe load. If a load looks poorly balanced, loose, or too heavy, check it out.
· Always position your loads evenly on the forks for proper balance.
· Ramps require another special technique. Always drive in reverse when you are carrying a load down a ramp or incline and look in the direction of travel.
· Always keep the load well back against the backrest and the mast tilted backward.
· When lifting, lowering, or carrying loads, keep the mast vertical or tilted back, never forward.
· Start and stop your lift truck gradually to protect against load damage and shifting.
· Observe speed limits and keep lift truck travel speeds slow when encountering uneven or rough surfaces.
· Keep a safe distance between your lift truck and other lift trucks, industrial vehicles, or pedestrians working in the area.
· Do not use your lift truck to haul riders or a load for which it was not intended.
· Keep arms, legs, and other parts of the body within the lift truck and overhead guard area.
· When parking the lift truck, make sure the forks are completely lowered and tilted forward slightly to keep the ends against the floor.
· Park the truck in neutral, shut off the engine, set the parking brake, and remove the ignition key.
· Protect against accidents and damage by making sure that the load weight does not exceed floor limits, and that a raised mast or overhead guard clear all overhead obstacles, water and steam pipes, eaves of the building, etc.
· Make sure your counterweight swings clear of merchandise, racks and equipment, and pedestrians when rounding corners or maneuvering.
· Do not allow the fork tips to strike any object, and when working in areas with blind corners or aisles, travel in reverse if necessary.
· Always watch for loose or poorly stacked loads, overhead obstacles and hazards, and falling objects.
· Where applicable, wear a hard hat.
· Do not allow riders on the lift truck.
· Pay special attention to load swing when turning or load shifts, which may upset your truck’s balance.
· Careless operation around a loading dock can mean serious injury or damage to your equipment and merchandise.
· Elevated loads are supported by powerful hydraulics, but play it safe. Do not walk or stand under elevated forks or an elevated load.
· Lift truck refueling or battery changes should take place only in a safe, designated area. Remember: One careless spark or cigarette can mean death and disaster.
· Always apply the rules of common sense, courtesy, and safety when operating lift trucks or working in the lift truck area.

Skid Steer Loader

Read and understand the operator’s manual.
· Conduct a pre-operation safety check before entering to verify the integrity of safety devices, tires, structural components, and engine (e.g., no leaks, adequate fuel, etc.).
· Enter the equipment only when the bucket or other attachments are on the ground or are locked in place with lift arm supports.
· Face the seat and keep a three-point contact with the hand holds and steps.
· Do not use the operating controls as handholds or steps.
· Always wear the seatbelt when operating the equipment.
· Follow these guidelines when operating the unit:
· Immediately after starting the engine, verify the working nature of the controls, brakes, horn, and alarms.
· Operate the loader from the operator compartment, never from the outside.
· Never exceed the manufacturer’s specified load limit. Take care to evenly distribute the load. In some cases, it may be necessary to secure the load to prevent falling or shifting.
· Never work around the equipment when the bucket or fork attachment is raised unless it is supported, the brakes are set, and the key is removed from the ignition. Use lift arm supports when they are present on the equipment. If no supports are present, contact the equipment dealer or manufacturer for help in determining proper support procedures.
· Never allow a person to position themselves under or near the bucket or frame while the skid steer loader is in operation.
· Follow these guidelines when driving the unit:
· Keep arms, legs, and head inside the cab when operating the loader.
· Avoid excessive speeds.
· Operate the equipment on stable surfaces. When possible, load, unload, and turn the equipment around on level ground.
· For maximum stability, travel and turn equipment when the bucket is in the lowest position possible.
· Avoid traveling across slopes and hills; if absolutely necessary, travel straight up or down with the heavy end of the machine pointed uphill.
· Always look in the direction of travel.
· Never allow passengers in the operator compartment or bucket of the skid steer loader.
· Before leaving the operator’s seat, set the bucket on the ground, set the parking brake, and turn off the engine.

All-terrain Vehicle (ATV)

Read and understand the operator’s manual.
· Be at least 16 years old.
· Always obey Virginia’s ATV laws.
· Ensure the ATV is the correct size for the rider’s age and weight.
· Always wear a DOT-approved helmet, gloves, eye protection, long sleeves, and long pants.
· The engine, exhaust, and muffler become hot and can cause burns.
· Attaching a whip or flags will increase visibility.
· Keep hands and feet away from all moving parts.
· Follow these guidelines for inspections:
· Inspect tires and wheels before operation.
· Inspect controls and cables.
· Inspect lights and ensure they work properly.
· Check oil and fuel levels before riding.
· If there is a chain, check that it is properly lubricated.
· If there is a drive shaft, ensure that there are no leaks.
· Follow these guidelines when riding the ATV:
· Never carry passengers.
· Never ride on the road.
· Do not carry or tow loads.
· Properly shift your weight when making a turn.
· Apply the brakes evenly and gently.
· Avoid steep slopes.
· When riding up a steep slope, shift your weight forward while leaving your feet firmly planted on the floorboards.
· If the ATV slides backward on a steep incline, gently apply the brakes.
· Keep feet on floorboards at all times.

Materials, Combustibles, and Substances Safety

	Topic
	Information

	Combustibles and Toxic Substances
	Many industrial supplies are flammable, explosive or subject to spontaneous combustion. Store combustible supplies and waste in fire-safe containers.

	Chemicals/Hazardous Substances
	Follow procedures for safe handling, use, storage, and disposal of chemicals/hazardous substances, including emergency procedures and spill cleanup. Label containers if you transfer the product from the original container. Know where to find safety data sheets (SDS) and be able to answer the following questions for each product used:
· What are the hazards of the product you are using?
· How do you protect yourself from the hazards of the product?
· What would you do if an emergency occurred?
· Where can you find out more information about the product you are using?

	Corrosives
	Acids and caustics can burn the skin and eyes, causing permanent damage; they can also corrode metal, so wear goggles, gloves, and protective clothing.

	Flammables and Combustibles
	Many industrial supplies are flammable, explosive or subject to spontaneous combustion, so store combustible supplies and waste in fire-safe, closed containers and keep them away from ignition sources.

	Hazardous Waste
	Follow procedures for handling and disposing of hazardous waste. Many counties provide for disposal of hazardous waste.

	Poisons
	Follow procedures for the safe use of poisons, and label the containers if you transfer the product from the original container.

	Substances Under Pressure (e.g. compressed gas cylinders)
	Cylinders can explode if dropped or heated, so keep them away from ignition sources. Always follow procedures for safe use.

	Wood Dust
	Some wood dusts cause allergies (e.g., oak, mahogany, western red cedar, redwood).



Chemical Safety

SDS

When working with any type of chemical, the safety data sheet (SDS) should be posted in a conspicuous place in the work area. SDS binders are available for this purpose. Teachers should review the SDS for all materials used in the shop or farm and be familiar with any hazards that may be associated with use of the materials. If a material does pose a health hazard, teachers should observe appropriate precautions when they or their students handle the material.

As of June 1, 2015, the Hazard Communication Standard (HCS) requires chemical manufacturers, distributors, or importers to provide SDSs to communicate the hazards of hazardous chemical products.

Standardized SDS Sections:
· Identification
· Hazard(s) Identification
· Composition/Information on Ingredients
· First-Aid Measures
· Fire-fighting Measure
· Accidental Release Measures
· Handling and Storage
· Exposure Controls/Personal Protection
· Physical and Chemical Properties
· Stability and Reactivity
· Toxicology Information
· Ecological Information
· Disposal Considerations
· Transport Information
· Regulatory Information
· Other Information

Common materials that require SDS are:
· Gasoline and other fuels
· Welding rod
· Welding gases
· Paint
· Solvents
· Fertilizer
· Pesticides
· Cleaners
· Other petroleum products
· Adhesives (e.g., PVC cement)
· Portland cement
· Lead acid and rechargeable power tool

SDS are available from product manufacturers (see their websites) and also can be found at  https://www.msdsonline.com/resources/ghs-answer-center/ghs-101-safety-data-sheets-sds. For additional information regarding SDS requirements, visit  https://www.osha.gov/Publications/OSHA3514.html

Pesticides restricted by the state or federal government require application by a licensed applicator. These regulations apply to farm, landscape, and greenhouse applications. It is recommended that farm personnel take the training associated with the licensing to become familiar with the safety application of and regulations associated with restricted chemicals, even if they are not applying restricted chemicals.

Pesticides can get into the body through many different ways (i.e., through the skin, mouth, nose, or eyes) and can have acute and chronic effects on health. The following resources may prove helpful:
· Virginia Pesticide Safety (http://vapesticidesafety.com/) 
· Safe Herbicide Use from the Penn State Extension Service (http://extension.psu.edu/pests/weeds/control/introduction-to-weeds-and-herbicides/safe-herbicide-use).

In addition, the following safety precautions must be followed:
· Follow all safety precautions on the label. Know and observe the general rules for safe chemical (e.g., pesticide) use, and record the date, time, location, and amount of each substance used.
· Ensure familiarity with current federal and state laws and regulations related to chemical use in agriculture.
· Always wear PPE.
· Protecting the eyes:
· Always wear eye protection when mixing, loading, and applying chemicals; cleaning or repairing equipment; or flagging for an aerial application.
· Types of eye protection can be safety glasses (with temple and brow protection), goggles, a face shield, or a full-face mask. Pilots can use a visor for eye protection. Regular eyeglasses and sunglasses do not provide enough protection.
· Protecting the hands:
· Keeping chemicals off hands is often the hardest part of working safely with chemicals. Once a chemical gets on the hands, it can get into the eyes or mouth through contact with the hands. Always wash hands before eating, drinking, or using the restroom.
· Always wear gloves when mixing, loading, and applying pesticides; cleaning or repairing pesticide-application equipment; during all hand applications of pesticides; and anytime it is recommended on the manufacturer’s label. If the label does not indicate the type of glove needed, use gloves made of chemical-resistant material like rubber or neoprene. Never wear fabric-lined or leather gloves unless the label specifically says to do so. If the label indicates that gloves must not be worn, do not wear gloves. Always follow manufacturer’s recommendations.
· Protecting the lungs:
· Always wear a respirator while using chemicals that are harmful if inhaled (this can include fumigants, powders, dusts, and some liquids), any time the label requires its use, or when mixing, loading, and applying chemicals.
· Protecting the body:
· Always wear clean coveralls (or a long-sleeved shirt and long pants) whenever working with chemicals with the word danger or warning on the label.
· If the label recommends wearing chemical-resistant clothing and equipment, always do so while mixing, loading, and applying chemicals.
· Be cautious of concentrated chemicals before they are mixed with water.
· Avoid the drift of spray or dust that may endanger other crops or animals. Cover feed pans, troughs, and watering tanks in livestock areas; protect beehives.
· Never eat or drink while applying chemicals.
· Avoid spilling spray materials on your skin or clothing. If such an accident occurs, wash immediately with soap and water.
· Always wash hands with soap and water after chemical use.
· Bathe after applying pesticides and change into freshly laundered clothing. Wash clothing worn during application, keeping in mind that, until laundered, such clothing must be handled according to the same precautions as the chemical itself. Wash contaminated clothing apart from other laundry, and take care in disposing of the wash water.
· If poisoning is suspected, contact the nearest Poison Control Center, hospital emergency room, or physician. Take the chemical label and, if possible, the SDS to give to the attending physician.

Warning Labels

Most labels have a word in all-capital letters on the front of the label to indicate health hazards. Commonly used words are the following:
· DANGER: this pesticide is extremely harmful.
· WARNING: this pesticide is moderately harmful.
· CAUTION: this pesticide is slightly harmful but still can cause illness.

If the label does not have one of these words, it means that the chemical (e.g., pesticide) is less likely to cause harm. However, always handle every chemical with care.

Chemical Storage, Spills, and Disposal

Commercial fertilizers, petroleum products, pesticides, and other products and chemicals may be stored in labs or on school farms. Potentially poisonous, corrosive, volatile, flammable, or dangerous materials or liquids must be stored in structurally sound facilities to prevent leaks and spills. Storage of these materials must consider physical security as well as the hazard posed in the event of a fire, earthquake, or other natural disaster.

Hazardous Wastes

Hazardous waste includes such materials as batteries, paint, and unused chemicals. Many regulations exist covering the handling of hazardous waste. Maintain an understanding of federal, state, and local regulations regarding the handling of hazardous waste.

Consult with local authorities to determine how spills of hazardous materials need to be handled. Determine whom to call ahead of time to be prepared if a spill occurs. Additionally, consult with local authorities (often, localities have disposal programs) to determine how to properly dispose of hazardous waste. Use recycling programs whenever possible.

Be sure to properly dispose of herbicide containers according to state regulations.

Agricultural Chemical Storage

All agricultural chemicals must be stored in a dedicated facility. Storage structures must meet the following minimum standards:
· Be ventilated naturally or mechanically to the outdoors to prevent the accumulation of toxic or flammable vapors
· Be accessible from outdoors and secured from unauthorized entry
· Have an impervious floor, typically concrete, without a floor drain and curbed to contain a volume at least equal to the largest container stored within
· Be separated from all food, feed, and water supplies
· Be separated from all other occupancies either by an open space or by a fire separation wall having a fire rating resistance of at least one hour
· Be clearly identified with a sign saying Danger—chemical storage or Authorized persons only permanently attached to the outside of each entrance
· Contain shelving that separates oxidizing chemicals from combustible chemicals
· Have an insulated and heated cabinet for chemicals requiring protection from freezing

If a storage structure is incorporated with a sprayer-filling station, it must be located well away from and sloped away from any surface-water sources or groundwater-supply sources. It must be situated on land that is naturally impermeable or has been covered with an artificial impermeable base.

Avoid cross-contamination. Do not store herbicides with pesticides. A storage facility must be dedicated to the storage of full and partially full containers only. If temporary storage is required, the site selected must be one that is used infrequently and is fenced or enclosed.

Applicable regulations and guidelines must be followed when setting up fuel storage facilities to ensure that environmental and fire safety concerns are met. Labeling regulations vary and depend on the sizes of fuel tanks and whether storage is above ground or underground. Disposal of used oil products and the recycling of used petroleum is subject to regulation.

Liquid fertilizer storage tanks must be located within a properly sized walled or bermed, leak-proof, secondary-containment structure. Large dry-bulk fertilizer storages must be sited on elevated ground with all rain, snow melt, or flood water diverted away. Fertilizers must be kept dry in well-constructed facilities to prevent caking and consolidation. Extra care must be practiced when impregnating fertilizers with pesticides.

Agricultural Chemical Disposal

Empty containers must be triple-rinsed or cleaned to the point where they pose no threat to people, animals, or the environment. Check local regulations for container disposal requirements. To minimize the number of containers that must be disposed of, personnel are encouraged to calculate chemical needs carefully. If chemicals are already mixed and contained in a sprayer, they may be further diluted and sprayed on an already sprayed crop. This eliminates the need to drain the sprayer and store used or diluted chemicals.

Chemicals that are not likely to be needed in the future or whose efficacy is likely to decline before they will be used again must be disposed of in an environmentally responsible manner. Unopened pesticides can be returned to the vendor. Partially full containers must be disposed of properly. Excess pesticide, whether diluted or not, must never be disposed of in an inconspicuous farm location or drained into the sewer system. Under no circumstances should expired chemicals or incompletely washed containers be stored in an area not dedicated to pesticide storage.

Hazardous Material Storage

Commercial fertilizers, petroleum products, and pesticides and other products may be stored in labs or on school farms. Potentially poisonous, corrosive, volatile, flammable, or dangerous materials or liquids must be stored in structurally sound facilities to prevent leaks and spills.  Storage of these materials could consider physical security as well as the hazard they might pose in the event of a fire or earthquake.
[bookmark: Agricultural_Chemical_Storage]
[bookmark: Storage_and_Disposal_of_Used_Containers]Storage and Disposal of Used Containers

A storage facility should be dedicated to the storage of full and partially full containers only. Empty containers should be triple-rinsed or cleaned to the point where they pose no threat to people, animals, or the environment. If temporary storage is required, the site selected should be one that is used infrequently and is fenced or enclosed. Check local regulations for container disposal requirements.

[bookmark: Disposal_of_Diluted_Chemicals]Disposal of Diluted Chemicals

To minimize the number of containers that must be disposed of, farmers are encouraged to calculate their chemical needs carefully. If chemicals are already mixed and contained in a sprayer, they may be further diluted and sprayed on an already sprayed crop. This eliminates the need to drain the sprayer and store used or diluted chemicals.

[bookmark: Recycling_of_Unused_or_Expired_Chemicals]Recycling of Unused or Expired Chemicals

Chemicals that are not likely to be needed in the future or whose efficacy is likely to decline before they will be used again should be disposed of in an environmentally responsible manner. Unopened pesticides can be returned to the vendor. Partially full containers should be disposed of properly.

Excess pesticide, whether diluted or not, should never be disposed of in an inconspicuous farm location or drained into a sewer system. Under no circumstances should expired chemicals or incompletely washed containers be stored in an area not dedicated to pesticide storage.

[bookmark: Safe_Use_of_Pesticides]Safe Use of Pesticides

Pesticides restricted by the state or federal government require application by a licensed applicator. These regulations apply to farm, landscape, and greenhouse applications. Even if you do not apply restricted chemicals, it is recommended that you take the training associated with the licensing to become familiar with the safety application of and regulations associated with restricted chemicals.

Emergency Plan

An emergency plan outlining steps to be taken in the event of a spill or leak should be posted near the entrance of every facility in which agricultural chemicals are stored. Each emergency plan should include information about the location of emergency and first aid equipment, emergency phone numbers, and clean-up instructions. Confer with your school to see what plan might be in place.

Spills

Many regulations exist covering the handling of hazardous material spills.  Consult with local authorities to determine how spills of the hazardous materials you store need to be handled. By determining whom to call ahead of time, you will be better prepared if a spill occurs.

Storage of Medication

All drugs for livestock use must be stored in accordance with labeling instructions to maintain its efficacy. Specific instructions on temperature and exposure to light will be noted on all labels.
Organized storage will help to prevent the inadvertent use of a product.

Storage of Petroleum Products

Appropriate guidelines must be followed when setting up fuel storage facilities to ensure that environmental and fire safety concerns are met. Labeling regulations vary and depend on the sizes of fuel tanks and whether storage is above ground or underground. Disposal of used oil products and the recycling of used petroleum is subject to regulation.

[bookmark: Fertilizer_Storage]Fertilizer Storage

Liquid fertilizer storage tanks should be located within a properly sized walled or bermed leak-proof secondary containment structure. Large dry-bulk fertilizer storages should be sited on elevated ground with all rain, snow melt, or flood water diverted away. Fertilizers must be kept dry in well-constructed facilities to prevent caking and consolidation. Extra care must be practiced when impregnating fertilizers with pesticides.



Hazardous Wastes

Hazardous waste includes such materials as batteries, paint, and unused chemicals. Many regulations exist covering the handling of hazardous waste. Consult with local authorities (often counties have disposal programs) to determine how the hazardous waste you generate can be disposed of properly. Use recycling programs whenever possible.

Hazardous Chemical Storage Guidelines

Chemical storage is regulated by the Environmental Protection Agency (EPA), The Uniform Fire Code (UFC), The National Fire Protection Association (NFPA), and the Occupational Health and Safety Administration (OSHA). There are two major categories of stored materials: toxic materials and materials not classified as toxic. Within each of these categories, materials are segregated into seven other groups: acids and bases, flammable/combustible materials, oxidizers, organic peroxides, water reactive materials, explosives/unstable materials, and other. 

Chemicals should be stored in cabinets. In school lab settings, common chemicals that fall under these regulations are fuels, paints, and solvents. Note: The SDS always identifies the type of chemical and its properties.

[bookmark: Cabinet_Requirements]Cabinet Requirements

Cabinets should meet the following requirements:
· Each cabinet should be labeled with the contents of the cabinet.
· Each cabinet should be clearly labeled as to the hazard class of the materials stored within the cabinet (e.g., acids, flammables, etc.).
· Each cabinet must be rated for use with the hazard class of the most hazardous content stored.
· No paper products, office equipment, food, or any other non-hazardous material should be stored in any hazardous material storage cabinet.
· The cabinet must be listed with an approved testing laboratory (i.e., UL, FM) for the intended use.
· Cabinet capacities must be according to the requirements and limitations of the Virginia Statewide Fire Prevention Code, Part V.

Welding Gases

Compressed gases such as oxygen, carbon dioxide, argon, and acetylene are commonly found in labs. Cylinders in use must be restrained by nonflammable restraints (e.g., chain) at the base and upper third of the cylinder. Gas must be stored in ventilated areas.

The following excerpts from the Safe Handling of Compressed Gases, published by the Compressed Gas Association Inc., are good guidelines for proper compressed gas handling and storage. Please also refer to Compressed Gas Safety, the fact sheet created by Oregon OSHA (https://osha.oregon.gov/OSHAPubs/factsheets/fs09.pdf). 

Safe Handling Rules for Cylinders of Compressed Gases
The rules of this section apply generally to the handling of all cylinders containing compressed gases.

Where the user is responsible for the handling of the cylinder and connecting it for use, such cylinders must carry a legible label or stencil identifying the content. See American Standard Method of Marking Portable Compressed Gas Containers to Identify the Material Contains, Z48.1(3), and CGA Pamphlet C-7, “A Guide to the Preparation of Labels for Compressed Gas Containers.”

Never drop cylinders nor permit them to strike against each other or against other surfaces violently.

Avoid dragging or sliding cylinders. It is safer to move cylinders even short distances by using a suitable truck.

Use a suitable hand truck, fork truck, roll platform or similar device with cylinder firmly secured for transporting and unloading.

Protect cylinders from any object that will produce a cut or other abrasion in the surface of the metal. Do not store cylinders near elevators or gangways, or in locations where heavy moving objects may strike or fall on them.

Cylinders must be protected against tampering by unauthorized individuals.

Before using cylinder, be sure it is properly supported to prevent it from being knocked over.

Do not store reserve stocks of cylinders containing flammable gases with cylinders containing oxygen. They must be segregated. Inside buildings, stored oxygen and fuel gas cylinders must be separated by a minimum of 20 feet, or there must be a fire-resistive partition between the oxygen and fuel gas cylinders. This is in accordance with NFPA Standard No. 51, “Gas Systems for Welding and Cutting.”

Storage of Inflexible Three-Dimensional Materials

Examples of this category of materials include: angle iron, square tubing, bar stock, lumber, conduit, and plastic bar stocks. The storage configuration may be either in the horizontal or vertical position. In the horizontal position, the weight of the material needs to be considered. The heavier materials must be stored on lower levels and the lighter materials stored at higher levels. Vertical storage of materials must lean toward the wall, with the height limited to eight to 10 feet, allowing a person to grasp the material above the midpoint.



Storage of Flexible and Sheet Stock Materials

This category of materials includes materials that are generally rolled onto coiled spools. If possible, a spooling rack must be devised to dispense these materials. Materials such as sheet metal, which need to remain flat, are best stored horizontally on wide shelving or vertically between full-width dividers.

Chest problems

The main causes of chest problems are dust or chemicals you use, or which you may be in contact with, at work. These can cause unpleasant irritation or inflammation in the nose, throat, or lungs. Some may cause more serious allergy and ill health, such as asthma and bronchitis. Chest problems may result from breathing in:
· Dust from harvesting or handling grain, mixing animal feedstuff, feeding animals, handling moldy hay or bedding in closed buildings used for intensive animal rearing (especially pigs and poultry), and waste products from animals or poultry;
· Vapors (including fumes, gases, and aerosols) from slurry, silage, welding fumes, some veterinary medicines, and disinfectants such as phenols and glutaraldehyde.

Warning signs include irritation/watering of the eyes and nose, blocking stuffy nose, sore throat, cough with or without phlegm, aching muscles or fever after work with moldy hay, breathlessness, tightness of the chest during work, after work, or while doing exercise you could normally cope with, and wheezing.

These symptoms can be short-lived at the time of a job, or they may get worse and last longer until they are almost always present. They can be set off by even minuscule exposures to any substance to which you have become allergic or sensitized. If you smoke and are also exposed to these substances, you are more likely to develop more serious chest problems.

It is important to protect yourself and students, and for most products that you buy, advice will be available on the manufacturer’s label or data sheet. Take the following precautions.

Avoid breathing in the harmful substances by:
· Using alternative substances where possible;
· Changing to low-dust materials (e.g., granules, pellets);
· Enclosing sources of dust or spray;
· Vacuuming spillages instead of sweeping up, using a high efficiency filter.

Reduce the amount you breathe in by:
· Using local exhaust ventilation (e.g., when welding);
· Using effective filters in tractor/vehicle cabs;
· Maintaining filters to manufacturer’s requirements;
· Improving ventilation in the building;
· Wearing effective respiratory protective equipment. Make sure you use the appropriate mask or respirator for dusts, vapors, or aerosols.

If you need to wear masks or respirators, always adjust the straps so they fit properly. Store them in a clean dry place. Do not hang them from hooks or nails in dirty, dusty areas.

Processes

Plumbing Safety
[bookmark: Materials]
The materials used in plumbing may expose the plumber to health hazards.
· Glues and solvents used with plastic pipe are of special concern. Use in well-ventilated areas and avoid ignition sources. See SDS for more information.
· Pipe-sealing compounds may also pose hazards (see SDS).

[bookmark: Sanitation]Special precautions should be taken with working on existing sewer pipe. Sewers contain biological health hazards and possibly toxic chemicals. Personal protective equipment should be used and skin thoroughly washed after exposure.

[bookmark: Personal_Safety_Equipment]Safety glasses should always be worn to protect the eyes from flying debris, chemicals, and biological hazards. Gloves, boots, and coveralls may also be appropriate under some conditions.
· [bookmark: General_Safety_Tips]Electrical tools should be used with extreme caution in wet areas. Follow safety instructions for the tool.
· Always check for existing wiring and other pipes before boring holes for new pipes.
· Torches used for soldering are hot, and freshly soldered joints are also hot, posing a burn hazard.
· Care must be taken not to burn the surrounding building when soldering pipe in place. Have fire extinguishers on hand, and always check charred surfaces for heat.
· Spent fuel bottles should be disposed of properly.
· Lead solder is not to be used for potable-water plumbing.
· Threading machines create sharp shavings, heat, and hot pipe. Use threading machines according to the manufacturer’s directions.

Painting Safety

Safety data sheets for materials should be consulted before using any paint materials because different materials have different safety concerns.

· [bookmark: Preparation]Wear dust masks when sanding.
· Wear eye protection at all times.
· Never sand materials containing lead (old paint).
· Use dust-collection systems when possible.
· Never grind in an area where painting is in progress (spark hazard).

[bookmark: When_using_stains,_paints,_and_other_fin]When using stains, paints, and other finishes:
· Wear approved eye protection.
· Wear a respirator when spraying finishing materials.
· Avoid breathing fumes from toxic materials.
· Wear rubber or vinyl gloves to minimize the risk of skin irritations when using a cloth or a pad to apply solvents, bleaches, stains, and finishes and when cleaning brushes.
· Wash your hands after using any finishing materials.

[bookmark: Finishing_Room_Safety]Finishing Room Safety
· Do all finishing in a separate, well-ventilated area specifically designed for finishing.
· Make sure the proper types of fire extinguishers are available in the room.
· For spraying, use a properly installed spray booth. Keep the spray booth clean and well-maintained.
· Keep the entire area clean and free from spills.
· Never leave opened finishing materials unattended.
· Never use tools or machines that can cause sparks or start a fire in the finishing area.

[bookmark: Using_and_Storing_Paint_and_Solvents]Using and Storing Paint and Solvents
· Solvents emit dangerous fumes. Use only in a well-ventilated area.
· Many solvents are extremely flammable. Keep all solvents away from sources of heat, sparks, and fires.
· Store paint and solvents in their original containers. If, for some reason, this is not possible, be sure the new container is clearly labeled.
· Be sure to read and obey the labels on each type of solvent (refer to SDS for complete list of hazards and precautions).

In industry, the most popular method of applying paint is to spray it on, using compressed air, a high-velocity airless sprayer, or an electrostatic applicator. Paint can also be applied with brushes. The material itself is the primary hazard when painting. Painting may expose you to potentially dangerous chemicals that may damage your health. This guide outlines some of the hazards associated with painting and provides information on how to work safely while painting.

Choose paint materials with safety in mind. Never use materials which are unlabeled or their contents cannot be determined. Always follow the safety recommendations for the material being used.

[bookmark: Health_Hazards]Overexposure to a substance means too much has been breathed in, swallowed, or absorbed through the skin. The possible effects of overexposure to paint and the chemicals it contains vary according to the type of paint. Some health problems caused by overexposure to paint material are:
· drowsiness;
· dizziness/light headedness;
· disorientation;
· nausea/vomiting;
· eye and throat irritation;
· dermatitis;
· general allergic response such as hives;
· asthma-like wheezing with tightness in the chest;
· heavy metal poisoning (lead, chromium, nickel and cadmium); or
· nerve, kidney or liver damage.

A wide variety of ingredients are used in paints and thinners. These chemicals are not found in all paints, but you have probably come into contact with some of them at one time or another. The following is a list of common ingredients of paints and thinners:
[bookmark: Pigments]
Pigments
· white lead
· red/brown iron oxide
· chromium oxide
· iron blue
· cadmium yellow
· lead powder
[bookmark: Solvents_–_thinners]Solvents – thinners
· toluene
· xylene
· carbon tetrachloride
· perchloroethylene
· isopropyl alcohol
· cyclohexanol
· n-amyl acetate
· methyl ethyl ketone
· cyclohexanone
· methylene chloride
[bookmark: Resins]Resins
· isocyanates (contained in urethane resins)
· epichlorohydrin (contained in epoxy resins)
You may already be familiar with the paints you use regularly, but do you know their possible harmful effects? Ask for the SDS (see below) for each paint. These are available from the manufacturer or paint supplier. The SDS will describe the possible hazards and what precautions are needed. All of the above-listed ingredients have standards for worker exposure.

[bookmark: Spray_Painting_Safety]Spray Painting Safety

Spray painting is a common and effective way to protect and beautify parts, products, vehicles, and buildings. Spray painting allows coverage of large areas with even coats of primer, paint, sealers, and other coatings. However, workers in spray painting operations need to recognize and guard against the hazard associated with spray painting processes.

Hazardous chemicals in coatings and solvents can enter the body several ways. Workers can inhale chemical vapors from spraying, absorb the chemical by skin contact or inject the chemical with high-pressure spray-painting equipment.

Because proper ventilation is important when working with paint coatings, a spray booth is an excellent way to remove spray paint vapors and debris from a worker’s breathing zone. Many coatings contain flammable substances that are aerosolized when sprayed through powered equipment and without proper ventilation, such as in a spray booth, these vapors can build up and create an explosion and fire danger. But to provide maximum protection, the spray booth must be properly maintained, including regular cleaning of filters and overspray. And to prevent sparking a flammable substance, smoking and other sources of flame near spray painting operations should be prohibited and tools should be properly rated and grounded for work in a spray-painting area.

Because much of the equipment used for spray painting and surface preparation uses compressed air, workers should be aware that noise can be a risk, so should wear hearing protection when working with air-powered tools.

[bookmark: How_to_Control_Health_Hazards]Following a few sensible rules can help to reduce exposure to chemical hazards.

[bookmark: Environmental_Control]Whenever possible, painting or priming operations should be done in a spray booth or room. These areas have been designed to reduce exposure to paint vapors and additives; use them correctly. You should make sure that the ventilation in the spray booth or room is adequately maintained and working properly.

Before using the spray booth or room: turn on the ventilation system, check the spray booth filters and change if necessary, and turn on the make-up air unit.

When painting in an enclosed space (a room): provide outside ventilation air with fans or open windows, turn off ignition sources like wall heaters. 

When painting follow the equipment manufacturer’s instructions, avoid using plastic drop cloths on the floor (slip hazard), never point a spray gun at yourself or anyone else, position yourself so the piece you are spraying is between you and the exhaust fan, do not over spray, and use appropriate personal protection.

[bookmark: Personal_Protection]One positive step you can take to ensure continuing good health is to use personal protective equipment. Here is a brief description of some of the protective equipment available.
[bookmark: Respirators]
Respirators

Two types of respirators, the air-purifying and the atmosphere supplying, are commonly used in spray painting. 

You must use the correct type of respirator for the job being done and the chemicals being used. The air-purifying type of respirator should be used only during exposure to those specific chemicals, or groups of chemicals, described on the respirator cartridge. These cartridges are good only for a limited time and must be replaced with new ones when:
· you can smell vapors in the mask,
· they become difficult to breathe through, or
· they have been used for their specific lifetime.

The atmosphere-supplying type of respirator must be used in some paint spraying operations, particularly with urethane paints or when painting in a confined space e.g. inside a tank.

Remember: Whichever respirator is used, it must fit properly to ensure adequate protection (check the manufacturer’s instructions). Respirator maintenance and cleaning is important. No one wants to use a dirty, leaky respirator which has been worn previously by someone else. Keep your respirator in good condition by cleaning and sanitizing it regularly. Store it in a clean place. Check it for pliability and signs of deterioration before you wear it. If the respirator needs repair, use only the manufacturer’s recommended replacement parts. With a little thought, and a small amount of effort, your respirator will protect you for a long time.
[bookmark: Eye_and_Hearing_Protection]
Eye and Hearing Protection

Without good eyesight you cannot do your job properly, so why risk eye damage or loss of eyesight from solvent spray or splashing? Wear your safety goggles to protect your eyes from paint materials as well as the particulates created during sanding and grinding.
Some painting equipment, such as grinders and compressors, creates loud noise. Hearing protection is required when noise levels exceed 85 db.

Protective Clothing

Some of the chemicals you work with can injure skin or cause dermatitis. Coveralls and gloves prevent these chemicals from coming into contact with your skin, reducing the risk of damage. Wear your coveralls and gloves whenever working with chemicals. Clean your gloves and wash your coveralls regularly to prevent chemicals from accumulating, especially around the cuffs, where they can easily come into contact with your skin. As an additional protective measure, use barrier creams on your hands, face, and neck. Check to make sure you have the correct barrier cream for the chemicals being used.

[bookmark: Fire_and_Explosion_Hazards]Fire and Explosion Hazards

Because of the danger of fire and explosion where paints which contain flammable solvents are being used, care should be taken to remove all potential sources of ignition before starting work. This means open flames, cutting and welding torches, gas-fired heaters and materials which may give off sparks, whether electrical, mechanical, friction, or static, and there must be no smoking. Make sure the correct types of fire extinguishers are available at the work site.

Remember: Different fires require different extinguishers.

Important: Flammable materials are required to be stored in flammable materials storage cabinets. Many paints and solvents are flammable materials.

[bookmark: Dust_and_Preparation]Dust and Preparation

Many painting projects require preparation of the materials to be painted. Preparation often involves sanding of the surface, which creates a health hazard if dust masks are not worn. Ideally, dust-collection systems should be used to prevent large amounts of small particulates from entering the air.

Sanding and scraping of old paint may hold additional hazards if the old paint contains lead.
[bookmark: Things_to_do_and_not_to_do_before_painti]
Things to do and not to do before painting
· Do post “No Smoking” and “No Welding” signs.
· Do remove portable lamps and heaters from the area.
· Do make sure painting is done away from open flames, sparks, non-explosion-proof motors or any other source of ignition.
· Do check the ventilation system to make sure it is on and working correctly.
· Do electrically ground all spraying equipment.
· Do make sure approved respirators, eye goggles and any other protective equipment required for the job are worn.
· Don’t smoke.
· Don’t take more paint out of the store room than you can use in one day.

[bookmark: Solvents]Solvents

Solvents are so common in many workplaces that workers forget how dangerous they are. A solvent can be generally described as a substance, usually a liquid, that is used to dissolve another substance. Although solvents can be used safely, health problems can result from skin contact with solvents or from inhalation of their vapors. In addition to the health hazards, many solvent vapors are flammable and explosive.

One of the most common health hazards associated with exposure to solvents is dermatitis. Contact dermatitis can develop from a single exposure or from multiple exposures. It can leave the skin susceptible to a short-term infection or to a chronic condition. Exposure can also result in sensitization to the solvent, which is a delayed allergic reaction that often becomes more severe with subsequent exposures.

One big danger with solvents is that they can cause trouble before you realize what has happened. Depending on the type and concentration of the solvent, exposure effects can range from mild respiratory irritation to severe damage to body organs and systems. In extreme cases, overexposure to solvent vapors can cause respiratory failure and death.

When working with solvents, it is important to know what solvents are being used and what steps should be taken to protect against harmful or dangerous exposures. To optimize safety follow these suggestions:
· Know what solvents you are working with.
· Read the labels and the safety data sheets of the solvents. They list the hazards, health effects, and safe-handling procedures.
· Make sure the workspace is properly ventilated.
· Use recommended gloves, eye and face protection, boots, other protective clothing, or barrier creams as required.
· If respiratory equipment is used, make sure it gives appropriate protection for the exposure.
· Take care when pouring solvents from one container to another, because fire or explosions can occur from static electricity buildup.
· Clean up solvent spills promptly.
· Never wash your hands with solvents.
· Prohibit welding, cutting, soldering, and other sources of ignition in areas where solvents are used.
· Store flammable solvents in well-ventilated areas constructed of fire-resistant materials.
· Ground and bond all tanks and equipment for storage.
· Install readily accessible fire extinguishers in storage and work areas.

As with other toxic substances in the workplace, the preferred methods of hazard control are substitution of a less toxic substance in an operation, local exhaust ventilation, and enclosure.

Ladder Safety

· Ladders are commonly used for painting. Ladder safety begins with selecting the right ladder for the job and includes inspection, setup, proper climbing or standing, proper use, care, and storage. This combination of safe equipment and its safe use can eliminate most ladder accidents.
· Always check a ladder before using it. Inspect wood ladders for cracks or splits. Inspect metal and fiberglass ladders for bends and breaks. Never use a damaged ladder. Tag it “Defective” and report it to your supervisor/teacher.
· When setting up a ladder, make sure it is straight and sitting firmly on the ground or floor. If one foot sits lower, build up the surface with firm material; do not set it on boxes, bricks, or other unstable bases. Lean the ladder against something solid but not against a glass surface. Make sure the ladder is placed at a safe angle, with the base away from the wall or edge of the upper level about one foot for every four feet of vertical height. Keep ladders away from doorways or walkways, unless barriers can protect them.
· Keep the steps and rungs of the ladder free of grease, paint, mud, or other slippery material. And remember to clean debris off your shoes before climbing. Always face the ladder when climbing up or down, using both hands to keep a good grip on the rails or rungs. Never carry heavy or bulky loads up a ladder. Climb up yourself first, and then pull up the material with a rope or bucket.
· Many ladder accidents occur because of slipping or skidding. You can prevent these accidents by equipping the ladder with nonslip safety feet, blocking its base, or tying it to a sound, permanent structure.
· Overreaching is probably the most common cause of falls from ladders. A good rule is to always keep your belt buckle inside the rails of a ladder. Do not try to move a ladder while you are on it by rocking, jogging, or pushing it away from the supporting wall.
· When you have finished the job, properly store the ladder so it will not be exposed to excessive heat or dampness and will be in good condition for the next time.



Livestock

General

One in three injuries on the farm/ranch involves handling or contact with large animals. Animal movements are generally unpredictable, so learn to recognize signs of fear, pain, and stress in farm/ranch animals. The following safety guidelines apply to working around or handling livestock:
· Practice good housekeeping. 
· Keep the work area clean and free of debris. 
· Check for and eliminate any sharp corners or protrusions in walkways. 
· Clean concrete ramps and floors regularly to prevent slips and trips. Keep pitchforks and other sharp tools stored away from walkways.
· Keep facilities in good repair. Chutes, stalls, fences ramps, levers, and latches must be maintained regularly.
· Provide well-kept facilities to allow safe, humane, and efficient movement of animals.
· Provide personnel with training to handle each stage of production with zero tolerance for mistreatment of animals in their care.
· Provide access to high-quality water and nutritionally balanced diets appropriate for each type of animal.
· Observe animals to make sure basic needs for food and water are being met and to detect illness or injury.
· Develop herd health programs with veterinary advice and provide prompt veterinary medical care when required.
· Use humane methods to euthanize sick or injured animals when deemed appropriate.
· Maintain biosecurity to protect the health of all animals and personnel.
· Provide transportation that avoids undue stress caused by overcrowding, excess time in transit, or improper handling during loading and unloading.
· Monitor entry into the facility; sales and service personnel could bring diseases from other farms. Liquid manure holding facilities must be secured against entry. Outdoor lagoons and ponds must be fenced.
· Keep children away from animals, particularly in livestock-handling areas.
· Maintain even lighting. Shadows mixed with light spots inside handling facilities will increase animals’ fear and tension. Maintain evenly dispersed lighting in these areas.
· Approach animals safely. The safest approach is to announce your approach through a touch to the front or side of the animal. Most large animals will kick in an arc beginning toward the front and moving toward the back. Avoid this kicking region when approaching the animal.
· Leave a way to get out of a facility, if necessary. Avoid entering an enclosed area with a large animal unless it is equipped with an easily accessible mangate.
· Be careful around injured or sick animals. Protect against any animal-borne diseases (e.g., undulant fever, tetanus, rabies). 
· Wear appropriate PPE and practice good hygiene by washing hands and face after handling animals.
· Remain alert to possible danger by watching animals for signs of aggressiveness or fear. Bear in mind the following: 
· Warning signs may include raised or pinned ears, raised tail or hair on the back, bared teeth, pawing the ground, or snorting.
· Respect all animals. Their size and bulk make them potentially dangerous.
· Most animals tend to be aggressive when protecting their young; be extra careful around newborn animals.
· Stay clear of animals that are frightened or spooked. Be extra careful around new or strange animals.
· Most male animals are dangerous. Use special facilities for these animals and practice extreme caution when handling them.
· Anyone who works with livestock knows each animal has its own personality. Animals sense their surroundings differently than humans. Their vision is in black and white, not in color. They also have difficulty judging distances. Differences exist between the vision of cattle, swine, and horses. 
· Animals have extremely sensitive hearing and can detect sounds that human ears cannot hear. Loud noises frighten animals, and research proves that high-frequency sounds actually hurt their ears. These factors explain why animals are often skittish and balky, particularly in unfamiliar surroundings.
· Although handling methods may vary greatly for different types of livestock, there are some generally accepted rules for working with any animal:
· Most animals will respond to routine; be calm and deliberate.
· Avoid quick movements or loud noises.
· Be patient; never prod an animal when it has nowhere to go.
· Respect livestock — do not fear it!
· Move slowly and deliberately around livestock; gently touch animals rather than shoving or bumping them.
· Always have an escape route when working with an animal in close quarters.

Cattle Safety

To safely handle cattle, it is important to understand their behavior patterns. Understand the behavioral principles of the flight zone and the point of balance. When cattle are being herded, back up and retreat from inside the flight zone. When they slow down or stop moving, re-enter the flight zone to get them moving again. This is the principle of pressure and release. The flight zone is the animal’s safety zone, and its size varies depending on three factors:
· Genetic traits (excitable versus calm)
· Amount of contact with people (see them every day or only twice a year)
· Quality of the contact with people (negative versus positive)

The following safety guidelines apply to the handling of cattle:
· Separate cattle safely. Because one large cow can weigh up to 1,500 pounds, it is not a good idea to manually separate cows using gates or boards. A frightened cow or horse can easily trample a person. It is safer to use handling facilities made specially for separating large animals. 
· Work safely with dairy cattle. Dairy cattle are generally more nervous than other animals, so it’s important to approach these animals gently to avoid startling them. Once dairy cattle have been moved into milking stalls, give them a moment to adapt to the new environment before beginning the milking procedure.
· Handle cattle calmly. Do not make loud noises.
· Beware of the lone animal. Animals separated from the herd are a major cause of accidents involving gates.
· Keep equipment well-maintained. Worn-out latches on squeeze chutes have caused serious accidents when they have suddenly come loose. Gates must swing freely and have well-maintained latches that are easy to latch and unlatch.
· Cattle-handling facilities must have nonslip flooring in high-traffic areas such as squeeze chutes, scales, crowd pens, and loading ramps. Animals panic when they slip.
· Only fill the crowd pen leading to the single-file chute halfway. Cattle will move more easily and safely when they are not overcrowded.
· Wait until the single-file chute is almost empty before putting more cattle into the crowd pen. The cattle will move into the lead-up chute that leads to the squeeze more easily if they can pass through the crowd pen and are not forced to wait.
· Remove distractions from corrals and chutes that make cattle balk or turn back. Get down in the chute to see what cattle are seeing.

Horse Safety

Horses detect danger through their vision, sense of smell, and keen sense of hearing.
They have wide-angle vision, but they also have blind spots directly behind and in front of themselves. Always work with calm but deliberate movements around horses. Nervous handlers can make horses nervous, creating unsafe situations.

Approaching the Horse

The following safety guidelines apply to approaching the horse:
· When catching a horse, approach from its left shoulder. Move slowly but confidently, speaking to the horse during the approach. Read the horse’s intention by watching its body language.
· When approaching a horse in a stall, speak to the horse to get its attention and wait until it turns toward the sound before entering and make sure the horse moves over before walking in beside it. Be careful when approaching a horse that is preoccupied, such as when its head is in a hay manger.
· When approaching from the rear, advance at an angle while speaking to the horse, making sure to have its attention. Touch it gently while passing by its hindquarters.
· Speak to the horse and keep hands on it when moving around it. Even if a horse is aware of a person’s presence, it can be startled by quick movements.



Leading the Horse

The following safety guidelines apply to leading the horse:
· Hold the lead line with the right hand, 8 to 10 inches away from the horse’s head, while holding the end (or bight) of the line with the left hand. Always use a lead line to maintain this safety zone and to prevent getting a hand caught in the halter.
· Teach the horse to walk; walk at its left shoulder, with the right elbow near the horse’s shoulder to anticipate its actions.
· Do not let the horse take charge during a walk. Do not allow it to fall behind either, because it could jump if spooked.
· To lead a horse through a doorway, step through first, then quickly step to the side out of the horse’s way. Keep an eye on the horse, because some try to rush through narrow spaces.
· Never wrap any piece of equipment attached to a horse around the hand, even with small loops, because it could wrap tightly around the hand and cause serious injury.
· After removing the halter, make the horse stand quietly for several seconds before letting it go completely. This will help prevent the horse from developing a habit of bolting away and kicking in the process.
· Some horses can become sour and begin nipping if they anticipate discomfort during grooming. Do not hurry the grooming procedure, especially with a young or nervous horse. Stay near the horse and keep a hand on it at all times to anticipate its movements.
· Do not climb over or under the lead line of a tied horse. The horse may pull back, lunge forward, paw, or try to bite. This could cause tripping or entrapment. Never walk under the belly of any horse.

Sheep Safety

Sheep react to their surroundings, including the working environment and facilities; the following sheep facts and suggestions for working with them will help make the experience positive:
· Be patient when introducing something new, because sheep like routine and fear new visual objects.
· Sheep are predictable, so use knowledge of their prior reactions.
· Sheep react negatively to loud noises; they will bunch up in corners to protect themselves.
· When moving, gathering, or sorting sheep, the more efficient the operation, the better; wool grabbing and rough handling will cause bruising.
· Sheep have a flight zone, so determine what this is for the flock. Sheep tend to move in the opposite direction of the handler and toward other sheep.
· Sheep move best when not afraid, so work slowly and calmly.
· Sheep do not like to move into the darkness; place a chute facing a well-lit area (sheep have no depth perception; shadows, dark surfaces, and water can be problematic).
· Sheep will move to a partially full pen.
· Sheep will move better through long, narrow pens and chutes rather than square pens and wide chute systems. Sheep prefer moving on a flat surface or uphill. Sheep resist moving from one type of surface to another.

To perform hoof trimming, crutching, teeth inspections, wool-quality tests, and ear-tag checking, the sheep will have to be caught and restrained. Catch and throw is a good method of restraining an individual animal.

It is best to start in a small, clean yard with the individual animals to be restrained. Take care not to pull the wool throughout the procedure because this can bruise the sheep and damage the wool. Rams must only be handled by an experienced person, because they are larger and may be aggressive, especially during the breeding season.

Catch and Restrain

The following safety guidelines apply to catching and restraining sheep:
· Catch the sheep with one hand on the rump and the other under the muzzle.
· Straddle the sheep if necessary to restrain it.
· Turn the sheep’s head around as far as possible away from the body.
· Pivot backward around with the sheep following. The sheep will go down on its rump.
· Lean the sheep against the knees and apply pressure with both knees to secure the sheep in a grip.
· To release the sheep, let it drop onto its front legs. It will quickly regain a standing position.

The area at the back of the sheep’s head is a blind spot when their head is raised. If a sheep is approached from the rear, a handler can remain undetected visually and have a better chance at catching the animal. With its head down in a grazing position, the sheep can see in all directions, a good defensive adaptation whereby the sheep can see predators from all sides.

Swine Safety

The following information about swine and safety guidelines may assist when working near or handling swine:
· Swine have a range of vision of more than 300 degrees. Although this allows them to see behind themselves without turning their heads, it also causes them to be sensitive to sharp contrasts in light and dark. Swine may balk and be reluctant to move if they encounter shadows, puddles, bright spots, a change in flooring type or texture, drains, metal grates, or flapping objects.
· Swine are not normally aggressive; however, they can become dangerous if threatened, especially sows protecting their young. 
· Move swine by guiding them and using gates and/or panels. Other useable tools for moving swine include large flags or plastic paddle sticks. Swine will stop when a solid barrier is placed in front of them.
· Announce your approach to swine as with other animals. Do not walk up to them quietly and surprise them.
· Provide facilities to protect and shelter swine from weather extremes while protecting air and water quality in the natural environment.
· Do not prod swine in sensitive areas such as the eyes, nose, anus, or testicles; if the pig appears distressed during handling, allow it to rest and recover without prodding.
· Do not use funnel-shaped pens to load swine because they will often continue to press forward.

Livestock Medicine

The following safety guidelines apply to working around and administering medicine to livestock:
· Develop a herd health plan to minimize disease problems.
· Obtain the advice of a veterinarian on the product most suited to the animal’s needs. 
· Read the label carefully before treating the animal, comply with the manufacturer’s dosage guide, and note the manufacturer’s recommendations, precautions, contraindications, and warnings; do not use any medicine if the label or container has evidence of tampering.
· Consult a veterinarian on the most appropriate intramammary antibiotics for mastitis control/treatment in the herd. Have a planned mastitis control program targeting all factors likely to influence herd mastitis levels.
· Use only approved products licensed for use with the particular species.
· Purchase only from suppliers authorized to sell the particular remedy; never borrow prescription medicines (e.g., antibiotics) from other producers.

Equipment and Facilities for the Administration of Livestock Medicines

The following safety guidelines apply to the provision of suitable equipment and facilities related to the administration of medicine to livestock:
· Suitable handling and restraining facilities are essential to minimize the risk of physical injury during administration of livestock medicines.
· Store medicines in a secure place. All drugs for livestock use must be stored in accordance with labeling instructions to maintain their efficacy. Specific instructions on temperature and exposure to light will be noted on all labels. Organize storage to prevent the inadvertent use of a wrong product.
· Check that dosing or injection guns are properly calibrated to deliver the correct dosage.
· Damaged or worn equipment (e.g., dosing guns) can inflict unnecessary stress and injury on stock and constitute an animal welfare hazard.
· Make sure animals are at the recommended age or weight if using boluses or bullets. Use the correct applicator gun.
· Follow the manufacturer’s recommendations or veterinary instructions in relation to needle size (gauge) required for specific situations.
· Dispose of unused medicines and used needles in a safe manner.

Administration of Medicine

· Competent individuals should administer livestock medicines (i.e., someone who can adequately assess or check live animal weight to determine the dose rates and follow the manufacturer’s instructions).
· Always complete the specified treatment program if using antibiotics or an antimicrobial.
· Do not mix medicines or wormers with other medicines or mineral vitamin supplements.
· Check the expiration date on the product. Do not use any medicine past its expiration date. Observe any in-use expiration dates.
· Injectable medicines are normally given as subcutaneous (under the skin) or intramuscular injections. Follow the manufacturer’s recommendations.
· Do not inject cattle in the valuable meat areas. There is always a risk of an abscess forming or damage/blemishes occurring. The most valuable cuts are in the loin area and the hindquarter area. Forequarter cuts (shoulders/neck) are generally less valuable.
· Replace needles if they are damaged. In the rare event that a needle breaks during an injection the needle must be removed promptly. Veterinary assistance may be necessary to remove broken needles in a safe, hygienic manner. A broken needle can lead to significant hazards further along the food chain. It also compromises basic animal welfare requirements.

Hygiene Practices when Administering Medicine

· Ensure the injection site is clean and use a sterile needle for each injection. Used needles can cause tissue damage and inflict pain on the animal.
· Use disposable needles and syringes if treating potentially infectious or transmissible diseases.
· Sterilize needles and syringes in boiling water for 20 minutes (or use alcohol or a suitable sterilizing agent). Alcohol or disinfectants are not recommended to sterilize needles or syringes if using certain vaccines. Check the manufacturer’s recommendations.
· Automatic reloading injection guns are widely used for overall herd or flock treatments (e.g., flock vaccination). Follow all manufacturer instructions carefully.
· Personnel must not eat food or smoke while handling and administering livestock medicines.
· Wear appropriate PPE. Cover or protect any open wounds or sores likely to come in contact with the animal. Practice good hygiene; always wash hands after handling animals and before eating.

Procedures Following the Administration of Medicine

· Record the details of the medicine use in the animal records.
· Check and note the withdrawal period for the livestock remedy.
· Segregate the animal identity cards of treated cattle for the duration of the remedy withdrawal period. This will prevent the accidental or inadvertent sale of animals within the withdrawal period.
· Use a marking stick or spray to identify treated livestock that are not normally tagged or individually identified.
· Do not sell or supply milk or livestock until all withdrawal periods have elapsed. Ensure that residue-contaminated milk does not enter the milk bulk tank or food supply chain. Do not feed this milk to any livestock.
· Make sure that someone on the farm is personally responsible for ensuring that withdrawal periods are observed.

Zoonoses

Diseases passed to humans from animals are known as zoonoses. Microorganisms such as bacteria, viruses, parasites, and fungi can cause illness by infecting the body when they penetrate the skin (through small cuts, for example).
· Decide what you need to do to prevent or control exposure;
· Minimize the risk of infection by keeping stock healthy. Vaccinate where appropriate (e.g., against enzootic abortion of ewes);
· Avoid, or if this is not possible, reduce contact with animals where practicable;
· Ensure good personal hygiene. Wash before eating or drinking;
· Wear suitable protective clothing such as overalls when handling animals, especially if they are sick, and gloves and a waterproof apron if handling possibly infected material such as products of birth or muck and sewage;
· Wash and cover immediately all cuts and grazes.

Consult your veterinarian on likely zoonoses from your animal, but note that common ones include:
· Orf from sheep or goats: produces painful pustules on the hands, arms, and face;
· Leptospirosis from rats (Weil’s disease) and cattle urine: causes a feverish illness with headache and can result in meningitis. Early treatment is vital;
· Ringworm: a fungal disease from many types of livestock;
· Enzootic abortion (chlamydia psittaci) from sheep: pregnant women should not associate or work with ewes during lambing, nor be exposed to contaminated clothing or other sources of infection, because severe illness and miscarriage may result;
· Cryptosporidiosis: from a parasite picked up by touching livestock, animal housing, or feed, which can cause diarrhea in humans, and can be particularly severe in young children;
· Ornithosis (another form of chlamydia psittaci) from birds: can cause flulike symptoms in humans followed by pneumonia.

Illness following infection by the Escherichia coli 0157 bacterium may be severe and even fatal.  Any ruminant (i.e., cattle, sheep, goats, and deer) may carry the organism, which can survive from many weeks in feces or soil. Good personal hygiene is essential.



Veterinary Medicines

All medicines should be stored securely, where students cannot get at them. Make sure syringes and needles are stored securely. If veterinary medicines are misused, they can cause ill health, so when you or your veterinarian have decided that you must treat the animal, consider:
· Less-hazardous products (e.g., a water-based vaccine instead of an oil-based one or a non-organophosphorus [OP] product rather than an OP). Remember to consider the environment as well as human health and safety;
· Using a safer application system (e.g., a pour-on or injectable rather than a dip);
· Engineering controls (e.g., splash screens around the dip bath, shrouded needles);
· What training is needed to safely use the product? Special rules apply to sheep dips;
· How you plan to dispose of the product (e.g., sheep dips that contain OP compounds are potentially more hazardous to humans than non-OP alternatives. However, non-OP dips pose a greater hazard to aquatic life, so dispose of any dip properly, not into watercourses or soak ways).

Always:
· Wash off splashes from the skin and clothing immediately, and wash before eating, drinking, or smoking. Do not work among freshly treated animals if you could be contaminated;
· Follow any emergency measures recommended by the manufacturer (e.g., with oil-based vaccines);
· Report all suspected cases of poisoning, so they can be thoroughly investigated.
· Follow the label instructions.

Diseases passed to humans from animals are known as zoonoses. Microorganisms such as bacteria, viruses, parasites, and fungi can cause illness by infecting the body when they penetrate the skin (e.g., through small cuts). The following safety guidelines apply to the prevention or control of exposure:
· Minimize the risk of infection by keeping stock healthy. Vaccinate where appropriate (e.g., against enzootic abortion of ewes).
· Avoid or reduce contact with animals where practical.
· Ensure good personal hygiene. Wash before eating or drinking.
· Wear appropriate PPE.
· Wash and immediately cover all cuts and grazes.

[bookmark: Emergency_Plan]
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General Lab Safety

· Virginia Tech: Laboratory Safety Resources. Agricultural education lab, power tool, and equipment safety tests: (https://www.alce.vt.edu/signature-programs/team-ag-ed/teacher-resources.html)
· CDC: Animals in Schools and Daycare Settings (https://www.cdc.gov/features/animalsinschools/index.html)
· Texas A&M Agrilife Extension: Agricultural Safety and Health Educational Material (https://agsafety.tamu.edu/educational-material/)

Small Animal Care Safety Guidelines

· OSHA: Working with Small Animals (https://www.osha.gov/Publications/laboratory/OSHAquickfacts-lab-safety-working-with-small-animals.pdf)
· American Veterinary Medical Association: Companion Animal Care Guidelines (https://www.avma.org/KB/Policies/Pages/Companion-Animal-Care-Guidelines.aspx)

National Safe Tractor and Machinery Operation Program (NSTMOP)

· Penn State Extension: SAY National Clearinghouse (https://extension.psu.edu/business-and-operations/farm-safety/say-project)

Landscaping and Horticulture

· OSHA: publications related to crystalline silica (https://www.osha.gov/pls/publications/publication.athruz?pType=Industry&pID=118)
· Interfaith Worker Justice: Health and Safety in the Workplace—Landscaping Industry Curriculum Instructional Guide (http://files.www.iwj.org/resources-trainings/HS_training_modules/LANDSCAPING_WORKERS_TRAINING-2011.pdf)

Sample Safety Tests

For sample safety tests, refer to pages 132 to 172 of the California Agricultural Teachers’ Essential Guide to Safety (http://www.agedweb.org/TeacherResources/Safety%20Guide.pdf). 
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Safety in Facilities and in the Use and Storage of Equipment

The following guidelines promote safety in the business and information technology (IT) lab:

Facilities

· Post and follow all classroom and school guidelines for safety.
· All lab entrances must be tightly secured to prevent theft and vandalism.
· Consideration must be given to traffic patterns and the movement of students through the lab. Accessibility to scanners, printers, and other shared resources must be addressed when planning the lab.
· School divisions must consider the use of custom furniture to eliminate hazards from wiring.
· Adequate power outlets must be placed so that the use of extension cords and the overloading of circuits is eliminated.
· Efficient use of natural light is essential to create an environment free of shadows and glare. Consideration must be given to the light-reflecting properties of ceiling materials to maximize lighting while minimizing glare. 

Equipment

· Tables and monitors or laptops must be placed so that students remain at least 18 inches from the screens. 
· Computers generate a significant amount of heat. Air conditioning and uniform airflow is essential to prevent unsafe conditions and computer failures. 
· Unless it is a part of supervised instruction, students must be denied access to the inside of student workstation computers, printers, and other peripheral devices through the use of locks or appropriate furniture. Laptop/electronic device carts may provide additional security.
· Lasers, exposure units, studio lighting, and similar devices emit powerful amounts of light that may be harmful to the eye. Precautions must be taken to prevent eye damage when using light-emitting devices. Such precautions must include the placement of warning signs, instruction in the device’s proper use, student safety testing, and the appropriate placement of power switches.
· Fundamental ergonomic principles must be examined and followed in all computer lab settings to increase workplace performance. Refer to the ErgoPlus website (http://ergo-plus.com/fundamental-ergonomic-principles/) for the eight fundamental principles. 



Internet Safety

The following guidelines promote Internet safety:

· Refer to the Guidelines and Resources for Internet Safety in Schools on the VDOE website (http://www.doe.virginia.gov/support/
safety_crisis_management/internet_safety/guidelines_resources.pdf).
· Follow all school division policies on Internet use for the physical and legal protection of students and teachers. 
· Students must not provide personal information to websites using school computers.
· Individual student passwords are recommended for network security.
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General Considerations

Family and consumer sciences courses require the implementation of general safety procedures as described earlier in this Guide. Certain courses, such as culinary arts and early childhood education, have additional, industry-specific safety procedures. The identified resources provide information on safety expectations in the respective content areas.

Culinary Arts

Culinary arts classes have a maximum enrollment of 20 students.

For detailed information, refer to the Code of Virginia as it relates to food regulations (https://law.lis.virginia.gov/admincode/title12/agency5/chapter421/) and food establishment operators’ information on the Virginia Department of Health (VDH) website (http://www.vdh.virginia.gov/environmental-health/food-safety-in-virginia/food-operators/).

2010 Changes to Food Regulations

The Virginia Board of Health adopted the revised Virginia Food Regulations effective January 1, 2010. This outlines the most significant changes and the effects on food service operators. The Virginia Food Regulations are based on the 2007 supplement to the 2005 FDA Model Food Code. Most of the food safety practices and requirements continued without change. There are new expectations and requirements which every food service operator and employee needs to understand and act upon. The local health department can help in meeting the new requirements. The most important changes are highlighted on the VDH website (http://www.vdh.virginia.gov/content/uploads/sites/81/2016/08/2010ChangestotheVirginiaFoodCode.pdf).

The Fair Labor Standards Act age restrictions can be found on the DOL website (https://www.dol.gov/whd/regs/compliance/hrg.htm).

Early Childhood Education 

Early childhood education classes have a maximum enrollment of 20 students. 

For detailed information on child day care regulations, see the Virginia Department of Social Services website (https://www.dss.virginia.gov/files/division/licensing/cdc/intro_page/code_regulations/regulations/final_cdc_reg.pdf).



Teaching Resources

· Food Allergy Research and Education (FARE) (https://www.foodallergy.org)
· Reference: Career and Technical Education Memo No. 058-13 published September 27, 2013 Subject: ALERT – CTE Maximum Class Size
“Additionally, it is important to note that the procurement and use of equipment for middle school courses in Agricultural Education, Family and Consumer Sciences, and Technology Education must be provided for instructional applications that do not require use of commercial industrial equipment. Any use of commercial industrial equipment in a middle school laboratory is for teacher demonstration purposes only. School divisions must take appropriate safeguards to ensure students satisfy all safety requirements before using any type of appropriate equipment and that only teachers have access to commercial industrial equipment.”
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General Considerations

Two health and medical science courses (i.e., Dental Careers I and Dental Careers II) have a maximum enrollment of 20 students.

Also, ensure there is adequate space in the classroom or work area (keeping the student/teacher ratio low) and that lab space is located in the classroom or in an adjoining room whenever possible.
 
Safety is an important part of any occupation, but a healthcare worker has a special obligation to be concerned about the safety of a patient. Because healthcare occupations training takes place in the classroom and in a clinical setting, consider specific safety practices for each area.

Common hazards that teachers and students face in the health and medical sciences program area are:
· infection and other potentially infectious materials (OPIM);
· cold sterilization chemicals;
· needles and sharps containers;
· bloodborne pathogens;
· radiation; and
· exposure to chemical fumes and materials.

In addition, it is important to restrict who is permitted to have contact with patients. No one is to be permitted to work if he/she has:
· an infectious, contagious, or communicable disease;
· a fever;
· other suspicious symptoms; or
· an inability to perform a task safely due to a lack of psychomotor skills, ethics, critical thinking skills, or any other reason.

Legal Constraints

A growing number of health and medical sciences jobs are restricted for minors under the age of 18 in the Commonwealth of Virginia. Refer to the Code of Federal Regulations, particularly Title 29, Chapter V, Part 579, Subpart C (Child Labor Reg. 3).

Tools and Equipment

Classrooms must include an area that can be locked and used to store chemicals, PPE, special equipment, and tools. Equipment and materials must be clearly labeled. 

Some important tools for health and medical sciences, along with the particular hazards associated with each, are as follows:

· Autoclave:
· Used to sterilize equipment and supplies by subjecting them to high-pressure saturated steam at 121°C (249°F) for 15-20 minutes (depending on the size of the load and the contents)
· Hazard—potential exposure to hot steam and burns
· Needles:
· Hazard—needle sticks
· Needles must be handled safely and kept in a locked area
· Proper documentation
· Sharps container:
· Proper disposal
· Do not overfill the container
· Follow specific guidelines, e.g., Environmental Protection Agency (EPA) options for sharps disposal (https://www.epa.gov/rcra/medical-waste#sharps)
· X-ray unit:
· Hazard—live radiation
· Master power switch must be in a locked area
· Technician must ensure the patient is wearing a lead apron

For more information, please refer to the health and medical sciences section of the list of approved equipment for CTE programs, which can be accessed at the VDOE website (http://www.doe.virginia.gov/instruction/career_technical/equipment/). 

The teacher must always be present when using health and medical sciences equipment, and all users must follow the manufacturer’s instructions. Restrictions concerning the operation of tools or equipment include the following:
· Authorized teachers must supervise students.
· Hazardous equipment, tools, and chemicals must be locked when not in use.
· All federal and state guidelines must be followed.
 
For more information, refer to the following resources:
· OSHA Hospital eTool (http://www.osha.gov/SLTC/etools/hospital/index.html)
· Occupational Hazards in Long Term Care Nursing Home eTool (http://www.osha.gov/SLTC/etools/nursinghome/index.html)

Safety Checklist Program for Schools

The following information is taken from DHHS (NIOSH) Publication 2004-101, Safety Checklist Program for Schools, published October 2003 (https://www.cdc.gov/niosh/docs/2004-101/default.html). 
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About the NIOSH Safety Checklist Program

Administrators, coordinators, and teachers know that their schools must comply with federal (OSHA) or state (VOSH) regulations. The Safety Checklist Program can help these leaders bring their schools into compliance even when they have little safety and health experience, a busy schedule, and many unanswered questions.

Many states mandate that CTE schools and institutions have safety and health programs in place, conduct hazards analyses for each CTE program, conduct safety inspections and perform maintenance, and comply with safety and health and environmental regulations. In one easy-to-read source, the Safety Checklist Program provides information needed by schools to maintain safe classrooms and labs for CTE teachers and students. This information can also be used by colleges and universities with occupational safety and health programs. The key to preventing illnesses in and injuries to school employees and students, and protecting the environment, is to establish a safety and health and environmental safety program.

[bookmark: Overview]Overview of the NIOSH Safety Checklist Program Manual

At first glance, the size of the Safety Checklist Program can seem overwhelming because of the number of checklists needed to cover all regulations applicable to CTE settings. The program contains four chapters and several appendices. Each chapter builds on the preceding one to develop a workable plan for implementing a checklist program.

· Chapter 1: Making Sense of Regulations (https://www.cdc.gov/niosh/docs/2004-101/chap1.html) gives background information concerning the regulatory agencies and regulations that are applicable to CTE.
· Chapter 2: How to Establish an Effective Occupational Safety and Health and Environmental Safety Program (https://www.cdc.gov/niosh/docs/2004-101/chap2.html) outlines ways to ensure that an effective program is instituted and maintained.
· Chapter 3: Implementing a Safety Checklist Program (https://www.cdc.gov/niosh/docs/2004-101/chap3.html) describes how to implement a checklist program in the school to identify hazards and determine regulatory compliance. Special indexes listing the checklists by name, CTE program, and hazard will help administrators, coordinators, and teachers select which checklists to use for each CTE course or program. This chapter also provides a case study of a real school’s checklist program. Handouts are included for teacher training in the use of the checklists.
· Chapter 4: Safety Checklists (https://www.cdc.gov/niosh/docs/2004-101/chap4.html) contains the checklists. (Listas para la autoinspección traducidas en español [https://www.cdc.gov/spanish/niosh/docs/2004-101_sp/chap4sp.html])
· Appendices (https://www.cdc.gov/niosh/docs/2004-101/appen.html) are provided as references for additional information or help.
· Appendix A: Resource Agencies and Organizations (https://www.cdc.gov/niosh/docs/2004-101/appena.html) gives descriptions and contact information for regulatory agencies and their respective regulations, professional organizations, and other occupational safety and health groups.
· Appendix B: Using the Safety Checklist Program to Teach Students about Occupational Safety and Health (https://www.cdc.gov/niosh/docs/2004-101/appenb.html) suggests ways to use the checklists with students and includes additional educational resources.
· Appendix C: Suggestions for Facilitating Inspections (https://www.cdc.gov/niosh/docs/2004-101/appenc.html) offers strategies for preparing for inspections conducted by regulatory agencies.
· Appendix D: Emergency Procedures in Public Secondary Schools in the Event of a Chemical Spill (https://www.cdc.gov/niosh/docs/2004-101/append.html) describes planning regulations pertaining to emergency response.
· Appendix E: Text of Selected Regulations (https://www.cdc.gov/niosh/docs/2004-101/appene.html) provides links to OSHA regulations for construction and general industry regulations. It includes the actual text of most common federal regulations in the workplace, such as employee emergency plans and fire prevention plans, PPE and respirators, and medical and first aid.
· Additional Resources (https://www.cdc.gov/niosh/docs/2004-101/resources.html) is a large collection of safety-related information provided to aid in creating a safety and health program. Includes links to databases and safety- and health-related material.
· Acknowledgments (https://www.cdc.gov/niosh/docs/2004-101/acknowl.html), 
acknowledges the reviewers and contributors to the project. It also provides background information about the origins of the Safe Schools Project.
· Conversion Calculator (https://www.cdc.gov/niosh/docs/2004-101/calc.html). The conversion equation is based on 25ºC and one atmosphere.

Facilities

The lab science instructional program must ensure maximum safety conditions for all personnel. Safety in the lab must be taught and reinforced throughout the year. Make notations in the daily lesson plans for each instructional act regarding safety and maintain a record (log) for each class to document the specific topics of safety instruction and the dates on which they were taught.

Classroom/Laboratory 

· Horseplay or practical jokes cause accidents and, therefore, have no place in the lab. 
· Use proper body mechanics at all times. 
· Maintain a broad base of support by keeping the feet 6-8 inches apart. 
· Use the stronger and larger muscles of the body. These are located in the shoulders, upper arms, thighs, and hips. 
· Bend from the hips and knees to get close to an object. 
· Use the weight of the body to help push or pull an object. Whenever possible, push or pull rather than lift. 
· Carry heavy objects close to the body. 
· Avoid twisting the body while working. Turn the feet and entire body and face the direction of the work being done. 
· Avoid unnecessary bending, reaching, and bending for long periods of time. 
· Get help from a coworker to move heavy objects or patients whenever necessary. 
· While working with a partner in patient simulations, observe all safety precautions taught in caring for a patient. 
· Exercise care in handling equipment and solutions. 
· Keep electric cords to electric beds, sterilizers, and other equipment in good repair and have ground connectors. 
· Equip wheels on beds, stretchers, and wheelchairs with locking devices. 
· Place the crank on an adjustable bed under the frame so that it is out of the way. 
· Do not operate or use any equipment until instructed on its proper use. 
· Check labels three times before contents are used, and discard unlabeled bottles. 
· Some solutions can be injurious or poisonous; therefore, avoid contact with eyes and skin. Use only as directed. 
· Attend to the immediate removal of spilled liquids, broken glass, and other hazards. 
· Observe fire safety procedures. 
· Know the evacuation route for responding to a fire alarm. 
· Know the location of and how to operate a fire alarm and fire extinguishers. 
· Clearly mark all exits with exit signs. 
· Know the procedure for responding to all types of school emergency alarms. 

Laboratory

Maintenance of Lab and Equipment 

· Regularly inspect safety stations and first-aid equipment. 
· Replace used items and make any needed repairs. For safety shower and eyewash stations, notify the administration of any hazardous condition (e.g., malfunctioning safety equipment). 
· Never use defective equipment. 

Recordkeeping 

· Keep a log of staff safety and hazardous-materials training as required by the school administration. 
· Keep records of all lab incidents for as long as required by school administration or law. 

Safety and Emergency Procedures 

· Educate students on the location and use of all safety and emergency equipment before any lab activity. 
· Know the steps to take in the event of a spill. 
· Provide students with written safety procedures, and orally review what to do in an emergency. 
· Keep a list of emergency telephone numbers in a visible location. 
· Conduct appropriate safety and evacuation drills regularly 
· Explain in detail the consequences of violating safety rules and procedures.


 
Maintenance of Chemicals 

· Regularly inspect chemicals and other supplies. Annually update the chemical inventory and discard any leaking, damaged, empty, or unlabeled containers according to protocol. 
· Maintain a copy of the chemical inventory for local emergency responders. 
· Do not allow any food, drink, or personal-care products in the health and medical sciences lab at any time. 
· Ensure that chemicals not currently in use are properly segregated and stored. Maintain limited access to chemical storage areas and be sure to display the proper placard and warning signage. 
· Know the storage, handling, and safety requirements for each chemical used. 
· Properly dispose of all chemicals and chemical waste. Consult the label and the SDS for disposal information and always follow appropriate chemical disposal regulations. 

Clinic/Experiential Learning Place

· Always observe the rules for proper body mechanics as outlined in the previous section on classroom lab safety. Proper medical aseptic techniques must be followed. 
· Observe personal hygiene measures. 
· Wash hands before and after giving patient care, after urinating or having a bowel movement, and before handling or preparing food. 
· Hold linens and equipment away from your uniform. 
· Avoid shaking linens and other equipment; use a damp cloth to remove any dust. 
· Clean from the cleanest area to the dirtiest area. 
· Clean away from the body and uniform. 
· Pour contaminated liquids directly into sinks or toilets. 
· Do not sit on the patient’s bed, to avoid picking up microorganisms and transferring them to other surfaces. 
· Do not take equipment from one patient’s room to use for another patient, even if the equipment is unused. 
· Properly clean, disinfect, and/or sterilize material and equipment used by one person before reuse. 
· Maintain method of isolation recommended for a patient. 
· Exercise care in handling equipment and solutions as outlined in the section on classroom lab safety. 
· Identify the patient accurately. 
· Call the patient by name. 
· Check identification wristbands. 
· Check the name on the patient’s bed or record. 
· Do not perform any procedures on patients unless instructed to do so. Always have proper authorization before performing procedures. 
· Put the patient’s possessions in a safe place. Encourage family members to take care of any valuables. 



Common hazards or accidents that occur in healthcare facilities are:
· spills and splatter, such as
· water,
· chemical, and
· OPIM;
· burns;
· dermatitis;
· parenteral sticks; and
· cuts and lacerations.

General guidelines to observe are:
· Classroom proximity to the lab (adjacent to classroom)
· Cellphones are stored according to school policy or at teacher discretion
· They are prohibited in the lab.
· Refer to the HIPAA Code of Conduct (https://aspe.hhs.gov/report/health-insurance-portability-and-accountability-act-1996).
· Refer to HHS: HIPAA Basics for Providers: Privacy, Security, and Breach Notification Rules (https://www.cms.gov/outreach-and-education/medicare-learning-network-mln/mlnproducts/downloads/hipaaprivacyandsecurity.pdf).
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A safe environment is an essential part of a quality marketing education program. The following are considerations when inspecting safety conditions in the marketing store, lab, and classroom:
· Post and follow all classroom and school guidelines for safety.
· Store, classroom, and storage areas must be free of
· sharp edges (also check for burrs on desks, file cabinets, shelves, and counters);
· opened drawers;
· obstructing materials (e.g., extension cords, school supplies);
· protruding merchandise or stock;
· display overhangs;
· litter on floor, tables, counters, desks, and shelves;
· defective glass counters that may be chipped or cracked or have uneven edges (durable synthetic surfaces are free from this trouble); and
· fire-hazard wastebaskets (sufficient noncombustible containers are used).
· Consider the traffic patterns and movement of students throughout the classroom and store. 
· Tightly secure classroom, lab, and store entrances to prevent theft and vandalism.
· Secure or place at floor level all heavy fixtures or merchandise which could fall and cause injury.
· Eliminate hazards from equipment wiring.
· Avoid the use of extension cords so overloading of circuits is avoided. 
· Ensure that fixture glass is tempered; this prevents easy breaking of a display case or countertops upon sudden impact with hard objects.
· Provide proper ventilation and/or exhaust in the area around a sign-making machine, duplicating equipment, and in other areas as required.
· Avoid standing on a stool with casters or on other unstable furniture. Check the brake on the rolling ladder.
· Avoid carrying excessive loads or stacks that may impair vision and/or strain the back.
· Store all sharp items in a non-glass unbreakable container with points downward.
· Avoid working close to knives or scissors with the points or sharp edges toward the worker—no knives or scissors are left on a work surface with the points toward the user; also, always hand a pointed instrument to another person with the point away from the recipient.
· Ensure that paper cutters have a safety guard.
· Ensure that drawers on desks and file cabinets have safety stops; avoid walking near open drawers.
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General Considerations

Technology education courses employ a range of tools and equipment that pose hazards to students and others. Technology and engineering facilities must follow guidelines for electrical safety, safe use of equipment, and proper use and management of space.

Technology education students use a wide variety of tools and machines. They work in teams on projects, as well as work as a class. A facility must be well-lit, contain countertops around the room, and must have sturdy work tables and classroom facilities. Storage may be in cabinets under countertops, in a room devoted to storage or, in the case of tools and power equipment, on countertops and cabinets placed on countertops. Sufficient room must be allotted for the safe use of tools and machines, generally 75 to 100 square feet per student. Some high school or teacher-only-use machines may require floor space with safe zones around them. Some automated equipment and machines, such as 3D printers, may be permanently mounted on countertops. Other devices, such as robots, drill presses, and computer numeric control (CNC) machines may need to be located in the same way. These machines are typically run by computers, which must be convenient to the equipment. Provide proper ventilation to avoid dust accumulation.
 
Robots and automated equipment are powered mechanical equipment and must follow the same safety precautions observed when operating any computer-controlled machine. Automated equipment may be safer than standard equipment due to the fact that the user is generally removed from the point of processing, but they may also present hazards if the user or operator is distracted.

When using automated equipment, the user must follow four general recommendations:
1. Be aware of tool limitations. Take special caution to ensure safety operations because the operator does not directly control the machine. A common safeguard comes in the form of guards with emergency shut-off switches that trip when opened.
2. Keep cables neat and inspect connections regularly. Poor connections or overlapping wires may cause interruptions in data flow between the controller and the machine, inducing erratic movements in the machine.
3. When programming computer-controlled machines, check machine movements with the Step option on the controller. This option allows the individual to check each program line, thus avoiding hazardous situations.
4. Two emergency shut-off systems—a mechanical power-off switch and a soft switch —are found in CNC and robotic equipment. These immediately stop the program execution and, coupled with the user’s quick reaction, will prevent injury and damage to the machine.

Minimum Tools, Equipment, and Materials Recommended for Student Use

Guidelines for PPE must be followed in all technology education courses. In particular, proper protective eyewear must be worn. Refer to the Code of Virginia for details (https://law.lis.virginia.gov/vacode/title22.1/chapter14/section22.1-275/).

Storage of Materials

· Place/locate the material storage area so that it is convenient for unloading of delivery trucks and adjacent to production/fabrication areas, with easy access for the teacher using cutting tools and machines for cutting materials into smaller sizes for student use.
· Place machines and equipment in each work area so that it allows for the normal flow of materials through the operational process. There must be minimal cross traffic of both material and/or students. Lay out project-storage areas to minimize congestion at the start and end of class and provide lockers, open cubicles, shelves, bins, and racks to accommodate a variety of project types and sizes.
· Store inflexible three-dimensional materials (e.g., angle iron, square tubing, bar stock, lumber, conduit, and plastic bar stocks) vertically or horizontally. In the horizontal position, store the heavier materials on lower levels and the lighter materials at higher levels. Vertical storage of materials must lean toward the wall, with the height limited to eight to 10 feet, allowing a person to grasp the material above its midpoint.
· Dispense flexible and sheet stock materials (i.e., materials that are generally rolled onto coiled spools) using a spooling rack.
· Store materials which need to remain flat (such as sheet metal) horizontally on wide shelving or vertically between full-width dividers.
· Store oxygen cylinders and fuel gas cylinders so that they are protected by a fire-resistive barrier or are stored at least 20 feet apart.
· Store finishes in a flammable-materials cabinet.

Processes

Eye protection is crucial in processes used in technology education. If equipment has the appropriate guards and shields in place and functions properly, specific hazards can be avoided. Monitor students closely when they perform operations on equipment. Consult and follow all manufacturer’s operating instructions. Caution students extensively about the potential hazards of operations in the processes studied.

Separating

Separating processes involve converting material size and shape through the extraction of excess material. It is through these processes that the material is cut or sheared. These processes include an expansive family of operations, such as sawing, planing, grinding, sanding, cutting, slicing, etching, chip removal, drilling, boring, turning, machining, and even electrochemical machining processes. This is by far the largest family of most frequently used, hazardous processes found in technology and engineering laboratories. Other hazards that are shared by many of these processes involve:
· moving parts and blades;
· the potential of the work piece to become lodged in, or pulled into, the machine at higher-than-desired rates, as in climb milling or crosscutting on circular-type saws;
· the potential for the work piece to be thrown out of the machine and toward the operator, as in a kickback from a table saw;
· hands or limbs positioned near moving blades;
· blades, drills, or abrasive wheels shattering from excessive impact or poor condition;
· tools or accessories being thrown by centrifugal force, such as chuck keys from drill presses and lathe tools;
· improperly set-up or attended CNC machines or automated equipment causing collisions between parts and work pieces;
· improperly clamped work pieces being grabbed by machines (e.g., spinning on drill presses);
· inappropriate use of portable power tools;
· dust and chips being ejected from machines;
· attempting to cut large pieces of material without adequate support or aid; and
· equipment failure due to poor maintenance, which may result in injury.

Assembly

Assembly is the process of temporarily or permanently holding two or more materials together. This large family of operations includes welding, brazing, soldering, gluing, nailing, clamping, bolting, stapling, jointing, taping, binding, and a host of other assembly techniques. During assembly, adhere to the following guidelines:
· Heat-shielding apparel and specialized eye protection is required, especially in the welding, brazing, and foundry areas.
· Machinery with moving parts, and hammering operations used in sewing, stapling, pressing, and other processes require special attention to the protection of the hands and limbs. 
· Another safety concern involves chemicals often involved in gluing operations.

Conditioning

Conditioning involves the use of heat, mechanical force, or chemical reaction to alter the internal properties of a material. Some examples of conditioning include curing thermosetting plastic with heat, forging steel, annealing copper, curing epoxy with a catalyst, and many others. The most common hazards occurring within these processes include:
· hazards associated with heating equipment and/or handling hot materials;
· dangers associated with spilling or splattering of chemicals; and
· mishaps involving hammering or compressing (forging).

To prevent injury from one of the above-mentioned hazards, users must wear protective clothing, including gloves and aprons made of leather for high-temperature protection. Wear plastic or rubber protection for work involving chemicals. For added protection, use full-face shields.

Casting and Molding

The process of casting and molding involves the pouring or forcing of liquids or semisolid materials into a prepared mold. The material is given time to become solid and is then detached from the mold. The main hazards involved in casting and molding are linked to the methods used to make the material into a liquid or plastic state. Take special care while managing liquid materials. Potential hazards for casting and molding include:
· hand or limb injuries resulting from water, chemical, or gas leaks, and the ramming of molds;
· ruptures in a crucible of molten metal;
· liquid plastics or metals spilled onto skin or clothing;
· splashing of molten materials during pre-pouring and pouring;
· premature opening of molds (before proper curing and cooling is completed); and
· handling of freshly cast products while still hot.

For high-temperature protection, full-face shields are a necessity. Gloves, aprons, leggings, and sleeves of leather are necessary safety measures. For chemical protection, use the appropriate rubber or plastic gloves.

Forming

Forming involves the use of direct force to cause a material to take a permanent shape. A die, mold, or roll is most commonly used to shape the material, but there is no change in the volume of the material. Some examples of forming processes include metal spinning, thermoforming plastic, bending band iron by hand, and steam-bending wood. Forming hazards depend mostly on the forces used and the way they are applied. Depending upon the materials and the type of processes used, heat, pressure, rotating machines, chemicals, pneumatic or hydraulic action, mechanically amplified forces, and heavy equipment are all involved. At times, hands are very near the application point of the force (as in metal spinning). Forming hazards include:
· smashing, pinching, or crushing of the hands and limbs;
· the dangers associated with heat sources;
· entanglement with rotating and powered equipment;
· fragments breaking away from the product and becoming airborne as the dies and molds close;
· the handling of hot products too soon after processing; and
· equipment or product breakage due to the application of excessive force.

Finishing

Finishing involves the protection and/or restoration of the surface of a material. The finishing process depends on the material to be finished and its intended use. Wood demands different finishing techniques than metal, but wooden picnic tables require different processes than wooden floors. In spite of these variations, many finishing processes involve paints or other chemicals. Before these are used, they must be mixed. When applied, they are brushed, spread, poured, and/or sprayed. The solvents used in these products and for their cleanup are hazardous to your health (e.g., avoid exposure to fumes and skin exposure). Follow these guidelines:
· Use goggles for all finishing operations, to protect the eyes from splashes. Use plastic or rubber gloves, depending upon the chemicals used.
· Use adequate ventilation and, if necessary, respirators, to provide additional safety protection. Concentrated fumes can become explosive when near heat sources as small as the arcing inside an electrical switch.
· For many students, finishing operations may be their first experience with compressed-air power. Warn students about potential dangers involved. Inappropriate use of compressed-air hoses may result in blindness, air or foreign objects injected into the skin or bloodstream, internal damage to organs, or even death.
· Finishing and flammable substances must be stored according to the manufacturer’s instructions. 

Finishing has many dangers which are not easily seen or immediately diagnosed. While a cut to the finger is obvious and needs immediate attention, lung diseases from breathing paint vapors are not easily detected. Due to huffing as a method of drug abuse, teachers must carefully monitor students while they use finishing materials. It is the teacher’s job to warn students about the health hazards associated with huffing.

General Safety Practices

The following are safety practices to consider for technology and engineering education:
· Facilities:
· Keep the spray area clean of combustible residue.
· Ensure that finishing room floors and baffles are noncombustible.
· Ensure that finishing rooms have explosion-proof lights or are lit through sealed, clear panels.
· Use mechanical ventilation during spraying and drying operations.
· Ensure that finishing rooms have independent exhaust systems.
· Ensure that exhaust rates meet minimum requirements.
· Ensure that air exhausted from spray operation is removed from the ventilation system.
· Ensure that ducts have access doors to allow cleaning.
· Ensure that intake air is free of contaminants.
· Equipment:
· Double-check to see that all controls are in the proper starting position before attempting to start a motor.
· Ensure all power-driven belts, chains, propellers, gears, and cutting blades have guards to prevent accidental contact. 
· Prohibit the use of compressed air to clean clothing, equipment, and the work area.
· Frequently open the air-tank drain valve on compressor to prevent excessive accumulation of liquid.
· Maintain and regularly test relief valves on compressors.
· Protect and maintain pressure-control gauges on compressors.
· Keep infrared apparatus out of the spray area during spraying operations.
· Never place fingers or hands in machinery while in operation.
· Only one person must operate a machine at a time.
· Make sure camera lights are disconnected before adjustment or maintenance.
· Watch out for hot arcs and lights.
· Avoid handling electrical equipment with wet hands.
· Do not talk to others while operating equipment.
· Do not operate equipment at excessive speeds.
· Do not lean back on stools or chairs, balancing weight on the furniture’s rear legs.
· Never work alone. A second person must be present to assist in case of an accident.
· Storage:
· Store all paint in a storage cabinet when not in use.
· Stack materials properly.
· Do not overload tables.
· Use and store pencils, pens, tacks, and other sharp objects properly.

Electricity/Electronics

· Turn the power off and/or unplug before working on any circuit.
· Discharge electrolytic capacitors.
· Use only one hand inside equipment or panels, even if power is removed.
· Avoid touching grounded points with other parts of the body.
· Be extra cautious around water, because it is an excellent conductor of electricity.
· Ensure that all electrical installations, modifications, and alterations conform to federal, state, and local standards, codes, and specifications.

Materials and Processes

· Machines:
· Never try to stop a machine with your hands or with other parts of the body after turning off the machine.
· Withdraw all nails from used lumber.
· Do not manually adjust and gauge (caliper) work while a machine is running.
· Remove chuck keys and other equipment before starting a machine.
· Avoid contact with projections on work or stock, faceplates, chucks, etc., while the machine is operating.
· Use splashguards, shields, and other means to minimize contact with cutting oils that may cause skin irritation.
· Ensure that the work rests on grinders that are adjusted to within a maximum of one-eighth inch from the wheel.
· Ensure that the tongue guards on grinders are adjusted to within a maximum of one-quarter inch from the wheel.
· Provide safety set screws on all lathe dogs and revolving accessories.
· Never place the tool rest below the center of the piece being turned on the lathe.
· Never let the cutting edge of a lathe tool get under the wood being turned.
· Never attempt too heavy a cut with the machine. Take several light cuts.
· Never attempt to plane or joint short stock. (See the manufacturer’s specifications.)
· Never attempt to make an adjustment while the machine is running.
· Always turn the power off immediately after using a machine.
· Ensure that all welding equipment and apparatus for gas and arc welding, cutting, and brazing meet American Welding Society standards.
· Saws and blades:
· The saw blade should project through the table just far enough to cut the stock.
· When pushing material over a table saw, the operator must stand to the side.
· Never attempt to clear a saw table of chips or dust by hand while the machine is running.
· When using a band saw, stand in front of it, and never step around to the side, in line with the direction of the travel of the band saw wheel. This is to prevent injury should the blade break.
· Always use as heavy a blade as possible for the work to be done.
· Make sure band saw blade guides are set properly; if not properly set, the blade will strain, kink, and break.
· Always use push sticks or push blocks when required by the machine and work being done.
· Materials:
· Ensure that all materials stored in tiers are stacked, racked, blocked, interlocked, or otherwise secured to prevent sliding, falling, or collapsing.
· Use a brush, vacuum, or special tools for removing chips.
· Never generate, pipe, or use acetylene at a pressure exceeding 15 psi. 
· Ensure that all compressed-gas cylinders are legibly marked as to gas content with the chemical or trade name. Such marking must be by means of stenciling, stamping, or labeling not readily removable.
· Keep all gas cylinders away from radiators and other sources of heat. Inside a building, store cylinders in a well-protected, well-ventilated, dry location at least 20 feet from highly combustible materials such as oil, excelsior, or other substances likely to cause or accelerate fire. Store cylinders in specifically assigned places away from elevators, stairs, or gangways, where they will not be knocked over or tampered with by unauthorized persons. Secure them with a chain or other suitable device. Ensure that cylinders are not dropped, struck, or used as rollers or supports. Unless cylinders are secured on a special truck, ensure that regulators are removed and valve protection caps are in place before cylinders are moved.
· Ensure that empty cylinders have their valves closed, protective caps on, and that cylinder valve protective caps are hand tightened, except when cylinder is in use. Ensure that acetylene cylinders are stored valve end up.
· Store oxygen cylinders separately from fuel-gas cylinders or combustible materials (a minimum distance of 20 feet or separated by a noncombustible barrier at least 5 feet high having a fire-resistance rating of at least one-half hour).
· Keep cylinders, cylinder valves, couplings, regulators, hoses, and apparatus free from oily or greasy substances.

For more information on makerspaces, refer to the International Technology and Engineering Educators Association’s (ITEEA) Safer Makerspaces, Fab Labs, and STEM Labs: A Collaborative Guide! (https://www.iteea.org/Publications/STEMProducts/SaferMakerspaces.aspx).
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Facility Design

When designing, equipping, or remodeling a trade and industrial education lab, there are a great many situations and details that must be anticipated as planning proceeds. Consider the moral, financial, and legal aspects of a sound safety program. It is prudent to give safety a dominant and controlling role in the planning process.

The placement of machines and equipment in a given work area is critical and must allow for the normal flow of machines through the operational process. There must be a minimum of cross traffic of both material and/or students.

The planner or the specification writer normally considers the following factors:
· Flow of materials and foot traffic
· Tool and equipment storage, specifications, and arrangement
· Electrical and other utilities
· Ventilation and dust collection
· Color and lighting
· Costs
· Noise

Aisle and Machine Placement

All machines and equipment must comply with existing state and federal regulations. Although OSHA does not have direct authority over schools, it is strongly recommended that schools consider adopting these requirements. Where hazards exist around a machine, the machine must be placed so students in the area are not in the line of danger.

Machines such as table saws, jointers, and planers are capable of violent kickback of the stock. They must be arranged so that the stock will not be accidentally thrown into areas where students will be working. Painted lines on the floor must also designate the hazard areas. The aisles must provide adequate travel space between benches and machines; they must also provide adequate space in front of tool panels and storage lockers and other areas where students may either congregate or work. Give special consideration to those areas that present potentially dangerous operations.

Noise

Physical technology laboratories produce a higher level of noise than other types of laboratories. The level of noise exposure, in conjunction with the duration of exposure, must be kept below permissible exposure levels. This may be accomplished through the use of sharp tooling, proper maintenance and correct alignment of machinery, the use of energy- and noise-absorbing materials, or the substitution of quieter procedures and equipment.

PPE for ear protection is necessary when noise levels and the time of exposure exceed OSHA standards. If a normal speaking voice cannot be understood from two feet away, the noise level is probably excessive.

Dust Collection

The control or collection of dust is necessary, particularly in the materials areas. This may be accomplished through the installation of a dust-collection system or by individual (localized) dust collectors attached to specific machines or incorporated into the design of portable power tools. General cleanliness in the lab may contribute greatly to dirt and dust control. If the lab is air conditioned, a central dust collection system is imperative. Additional protection could be offered by supplying every student with a disposable dust mask.

Ventilation

Mechanical exhaust ventilation is, in most cases, the first choice for control of air contaminants, which are potential health and/or fire hazards. A properly designed and maintained localized exhaust or general-dilution ventilation system will remove air contaminates which may be present or lower the concentration of fumes, vapors, dusts, mists, or other contaminates generated in the working environment.

Local exhaust ventilation removes the hazardous materials at or near their point of origin and prohibits them from being drawn through the breathing zone of the student. Local exhaust ventilation is the preferred type, because it usually performs most efficiently and prevents air contaminants from circulating through the entire lab area or school building. There are three basic types of localized exhaust systems: down draft, lateral flow, and suspended canopy. The suspended canopy is the least-desirable type of localized ventilation because the hazardous material contaminants are drawn through the person’s breathing zone.

Local-exhaust ventilation systems must be installed whenever a large volume of air contaminant is generated or where a particularly hazardous substance is used. Some operations requiring the use of local-exhaust ventilation are welding, spray painting, woodworking, and processes involving the use of resins, solvents, and flammable liquids. Processes involving the use of asbestos, lead, mercury, chromium, and zinc must not be performed in trade and industrial education labs.

General-dilution ventilation depends upon a sufficient volume of air passing through the lab area to dilute the contamination to a recommended nonhazardous level. Dilution ventilation works best with low-toxicity contaminants and requires a greater volume of air movement for efficient operation. General-dilution ventilation may be an effective control for areas generating low concentrations of relatively nonhazardous substances.

The design of ventilation systems is somewhat detailed, involving determination of the volume of air that needs to be moved, the type of fan that will adequately exhaust the air volume, the placement of the exhausts, make-up air, and the positioning of the system. Consult a mechanical engineer or industrial hygienist who can assist in providing an effective environmental control through the use of a ventilation system.

In addition, filters must be cleaned and changed regularly, and qualified personnel must check all ventilation systems at the beginning of each school year to confirm continued effectiveness. As a word of caution, it is recommended that teachers do not modify existing systems because this may create an environment with negative health results.

OSHA’s Respirable Crystalline Silica Standard for Construction (From https://www.osha.gov/Publications/OSHA3681.pdf)
 
What is respirable crystalline silica? Crystalline silica is a common mineral that is found in construction materials such as sand, stone, concrete, brick, and mortar. When workers cut, grind, drill, or crush materials that contain crystalline silica, very small dust particles are created. These tiny particles (known as “respirable” particles) can travel deep into workers’ lungs and cause silicosis, an incurable and sometimes deadly lung disease. Respirable crystalline silica also causes lung cancer, other potentially debilitating respiratory diseases such as chronic obstructive pulmonary disease, and kidney disease. In most cases, these diseases occur after years of exposure to respirable crystalline silica.
 
How are construction workers exposed to respirable crystalline silica? Exposure to respirable crystalline silica can occur during common construction tasks, such as using masonry saws, grinders, drills, jackhammers and handheld powered chipping tools; operating vehicle mounted drilling rigs; milling; operating crushing machines; using heavy equipment for demolition or certain other tasks; and during abrasive blasting and tunneling operations. About two million construction workers are exposed to respirable crystalline silica in over 600,000 workplaces.

Lighting

The lab planner must consider the quantity and quality of illumination required for various tasks, the problem of glare, and the replacement of specialized lighting equipment in hazardous areas. The current minimum levels of illumination for industrial areas as recommended by the Illuminating Engineer Society (IES) are given in ANSI/ES RP-7-1979.

Electrical Requirements

Fuses

Before removing any fuse from a circuit, be sure the switch for the circuit is open or disconnected. When removing fuses, use an approved fuse puller and break contact on the hot side of the circuit first. When replacing fuses, install the fuse first into the load side of the fuse clip, then into the line side.



GFCIs

A ground fault circuit interrupter (GFCI) is an electrical device which protects personnel by detecting potentially hazardous ground faults and quickly disconnecting power from the circuit. A potentially dangerous ground fault is any amount of current above the level that may deliver a dangerous shock. Any current over 8 mA is considered potentially dangerous, depending on the path the current takes, the amount of time exposed to the shock, and the physical condition of the person receiving the shock.

Therefore, GFCls are required in such places as dwellings, hotels, motels, construction sites, marinas, receptacles near swimming pools and hot tubs, underwater lighting, fountains, and other areas in which a person may experience a ground fault.

A GFCI compares the amount of current in the ungrounded (hot) conductor with the amount of current in the neutral conductor. If the current in the neutral conductor becomes less than the current in the hot conductor, a ground fault condition exists. The amount of current that is missing is returned to the source by some path other than the intended path (fault current). A fault current as low as 4 mA to 6 mA activates the GFCI and interrupts the circuit. Once activated, the fault condition is cleared and the GFCI must be manually reset before power may be restored to the circuit.

GFCI protection may be installed at different locations within a circuit. Direct-wired GFCI receptacles provide a ground fault protection at the point of installation. GFCI receptacles may also be connected to provide GFCI protection at all other receptacles installed downstream on the same circuit. GFCI circuit breakers, when installed in a load center or panelboard, provide GFCI protection and conventional circuit overcurrent protection for all branch-circuit components connected to the circuit breakers.

Plug-in GFCIs provide ground-fault protection for devices plugged into them. These plug-in devices are often used by personnel working with power tools in an area that does not include GFCI receptacles.

Lockout/Tagout

Electrical power must be removed when electrical equipment is inspected, serviced, or repaired. To ensure the safety of personnel working with the equipment, power is removed and the equipment must be locked out and tagged out before any preventive maintenance or servicing is performed. Lockout is the process of removing the source of electrical power and installing a lock, which prevents the power from being turned on. Tagout is the process of placing a danger tag on the source of electrical power, which indicates that the equipment may not be operated until the danger tag is removed. 

A danger tag has the same importance and purpose as a lock and is used alone only when a lock does not fit the disconnect device. The danger tag must be attached at the disconnect device with a tag tie or equivalent and must have space for the worker’s name, craft, and other required information. A danger tag must withstand the elements and expected atmosphere for as long as the tag remains in place. A lockout/tagout is used when:
· servicing electrical equipment that does not require power to be on to perform the service;
· removing or bypassing a machine guard or other safety device;
· the possibility exists of being injured or caught in moving machinery;
· clearing jammed equipment; and
· the danger exists of being injured if equipment power is turned on.

Lockouts and tagouts do not by themselves remove power from a circuit. An approved procedure must be followed when applying a lockout/tagout. Lockouts and tagouts are attached only after the equipment is turned off and tested to ensure that power is off. The lockout/tagout procedure is required for the safety of all persons due to modern equipment hazards. OSHA provides a standard procedure for equipment lockout/tagout. OSHA’s procedure is:
1. Prepare for machinery shutdown.
2. Machinery or equipment shutdown.
3. Machinery or equipment isolation.
4. Lockout or tagout application.
5. Release of stored energy.
6. Verification of isolation.

Warning: Personnel must consult OSHA Standard 29 CFR 910.147 for industry standards on lockout/tagout.

Lockout Devices

Lockout devices are lightweight enclosures that allow the lockout of standard control devices. Lockout devices are available in various shapes and sizes that allow for the lockout of ball valves, gate valves, and electrical equipment such as plugs and disconnects.

Lockout devices resist chemicals, cracking, abrasion, and temperature changes. They are available in colors to match ANSI pipe colors. Lockout devices are sized to fit standard industry control-device sizes. Locks used to lock out a device may be color coded and individually keyed. The locks are rust-resistant and are available with various size shackles.

Danger tags provide additional lockout and warning information. Various danger tags are available. Danger tags may include warnings such as do not start, do not operate, or may provide space to enter worker, date, and lockout reason information. Tag ties must be strong enough to prevent accidental removal and must be self-locking and nonreusable.

Lockout/tagout kits are also available. A lockout/tagout kit contains items required to comply with the OSHA lockout/tagout standards. Lockout/tagout kits contain reusable danger tags, tag ties, multiple lockouts, locks, magnetic signs, and information on lockout/tagout procedures. Be sure the source of electricity remains open or disconnected when returning to work whenever leaving a job for any reason or whenever the job cannot be completed the same day.

Storage of Materials

Great care must be exercised in the storage of flammable materials. The OSHA office in Oregon has published a helpful fact sheet, Chemical Storage Guidelines: Flammable Materials (https://osha.oregon.gov/OSHAPubs/factsheets/fs13.pdf). 

Tool Storage

Regardless of the tool storage system selected, there must be an organized and official storage place for every tool, piece of equipment and supply item. A central tool room makes security and taking inventory much easier and also requires fewer keys. Wall panels or cabinets can be used to store tools. They can be placed in the tool room or placed in each instructional area. Creating a silhouette where each tool is supposed to be stored keeps the tools organized, and easy-to-find and misplaced or missing items can be detected easily. 

Hazardous Material Storage

Storage of Petroleum Products

Follow appropriate guidelines when setting up fuel-storage facilities to ensure that environmental and fire safety requirements are met. Labeling regulations vary and depend on the size and placement of fuel tanks. Disposal of used oil products and the recycling of used petroleum is subject to regulation.

Hazardous Waste

Hazardous waste includes such materials as batteries, paint, and unused chemicals. Many regulations exist and cover the handling of hazardous waste. Consult with local authorities to determine how to properly dispose of hazardous waste. Use recycling programs whenever possible.

Cabinet Requirements

Cabinets must meet the following requirements:
· Each cabinet must be labeled with the contents of the cabinet.
· Each cabinet must be clearly labeled as to the hazard class of the materials stored within the cabinet (e.g., acids, flammables, etc.).
· Each cabinet must be rated for use with the hazard class of the most hazardous material stored within.
· No paper products, office equipment, food, or any other nonhazardous material should be stored in any hazardous material storage cabinet.
· The cabinet must be listed with an approved testing laboratory (e.g., UL, FM) for the intended use.


Welding Gases

Compressed gases such as oxygen, carbon dioxide, argon, and acetylene are commonly found in labs. Cylinders in use must be restrained by nonflammable restraints (e.g., chain) at the base and upper third of the cylinder. Gas must be stored in ventilated areas.

The following excerpts from the Safe Handling of Compressed Gases, published by the Compressed Gas Association Inc., are good guidelines for proper compressed gas handling and storage. Please also refer to Compressed Gas Safety, the fact sheet created by Oregon OSHA (https://osha.oregon.gov/OSHAPubs/factsheets/fs09.pdf). 

Safe Handling Rules for Cylinders of Compressed Gases
The rules of this section apply generally to the handling of all cylinders containing compressed gases.

Where the user is responsible for the handling of the cylinder and connecting it for use, such cylinders must carry a legible label or stencil identifying the content. See American Standard Method of Marking Portable Compressed Gas Containers to Identify the Material Contains, Z48.1(3), and CGA Pamphlet C-7, “A Guide to the Preparation of Labels for Compressed Gas Containers.”

Never drop cylinders nor permit them to strike against each other or against other surfaces violently.

Avoid dragging or sliding cylinders. It is safer to move cylinders even short distances by using a suitable truck.

Use a suitable hand truck, fork truck, roll platform or similar device with cylinder firmly secured for transporting and unloading.

Protect cylinders from any object that will produce a cut or other abrasion in the surface of the metal. Do not store cylinders near elevators or gangways, or in locations where heavy moving objects may strike or fall on them.

Cylinders must be protected against tampering by unauthorized individuals.

Before using cylinder, be sure it is properly supported to prevent it from being knocked over.

Do not store reserve stocks of cylinders containing flammable gases with cylinders containing oxygen. They must be segregated. Inside buildings, stored oxygen and fuel gas cylinders must be separated by a minimum of 20 feet, or there must be a fire-resistive partition between the oxygen and fuel gas cylinders. This is in accordance with NFPA Standard No. 51, “Gas Systems for Welding and Cutting.”

OSHA 1910.253(b)(2)(ii): Oxygen Fuel Gas Welding and Cutting
“Inside of buildings, cylinders shall be stored in a well-protected, well-ventilated, dry location, at least 20 (6.1 m) feet from highly combustible materials such as oil or excelsior. Cylinders should be stored in definitely assigned places away from elevators, stairs, or gangways. Assigned storage spaces shall be located where cylinders will not be knocked over or damaged by passing or falling objects, or subject to tampering by unauthorized persons. Cylinders shall not be kept in unventilated enclosures such as lockers and cupboards.”

Storage of Inflexible Three-Dimensional Materials

Examples of this category of materials include: angle iron, square tubing, bar stock, lumber, conduit, and plastic bar stocks. The storage configuration may be either in the horizontal or vertical position. In the horizontal position, the weight of the material needs to be considered. The heavier materials must be stored on lower levels and the lighter materials stored at higher levels. Vertical storage of materials must lean toward the wall, with the height limited to eight to 10 feet, allowing a person to grasp the material above the midpoint.

Storage of Flexible and Sheet Stock Materials

This category of materials includes materials that are generally rolled onto coiled spools. If possible, a spooling rack must be devised to dispense these materials. Materials such as sheet metal, which need to remain flat, are best stored horizontally on wide shelving or vertically between full-width dividers.

Lab Maintenance

Studies by safety engineers have pointed out a definite relationship between the number of accidents in any particular lab and the housekeeping conditions of the lab. It is important to establish and maintain cleanliness and orderliness, eliminate hazards, and develop proper attitudes and orderly work habits in students. The following are recommended housekeeping practices considered essential for the lab:
· Arrange all equipment to permit safe and efficient work practices.
· Store materials and supplies safely and prohibit the storage of materials and debris on benches in the work areas.
· Provide the appropriate type and quantity of waste containers and dispose of combustible waste materials using proper methods.
· Ensure floors are cleaned regularly.
· Conduct regular inspections to maintain clean and orderly conditions.
· Clean splash guards and collecting pans of all machines that use oil and coolants.
· Maintain a supply of brooms, bench brushes, towels, and other cleaning equipment and use housekeeping tools, equipment, and supplies properly.
· Remind students of their responsibility to keep the lab clean and orderly and organize a housekeeping routine which involves all students.



Further, consider the following:
· Neatness—It is important to have definite places for tools to be kept when not in use. Clean up oily rags, waste paper, scrap materials, and other flammable materials daily and place them in suitable metal or other nonflammable containers.
· Storage of materials—Store or stack materials securely and in such a way as to make them accessible yet secure. This calls for a careful study of suitable storage space options. Provide for the adequate storage of the variety of materials used in the lab. Consider accessibility, lighting, and ventilation in storerooms.
· Maintenance of aisle space—Maintain adequate aisles in all facilities and storage rooms. This aisle space or travel zone can be maintained more readily if the area needed is clearly marked on the floor with white or yellow lines. This practice has been found satisfactory in industry and school laboratories. A general rule is that main aisles must be parallel to the flow of materials in process. Aisles must be kept clear of materials and equipment at all times. Tool rooms and emergency equipment must be located off main aisles.

Personal Protective Equipment

For details on eye, face, head, foot, leg, hand, arm, body, and hearing protection, please refer to the publication Personal Protective Equipment from OSHA (https://www.osha.gov/Publications/osha3151.pdf).

Posting of Eye Hazardous Areas

The entrance to all labs or other areas that require industrial-quality eye protection must be posted with a sign indicating these requirements. In addition, machines, equipment, or process areas and laboratories requiring operators to wear specific eye and face protection must be posted with warning signs. Visitors must also wear any protective devices required in the area they are visiting. Extra devices must be available at all times to lend to visitors. Devices called visitors’ specs do not meet ANSI standards.

Clothing

Follow these guidelines with regard to clothing in the lab:
· Do not wear clothing or jewelry that can get caught in any machinery or otherwise cause an accident.
· Do not wear loose clothing, baggy shirts, shorts, dragging pants, or any clothing that has cuffs or frayed edges; do not wear flannel clothing.
· Some tasks, such as welding, require long sleeves along with coveralls or a leather jacket.
· Do not weld if clothing or shoes have oil on them.
· Wear closed-toed shoes (boots or heavy leather shoes are best); do not wear flip-flops or other sandals.



Respiratory Protection

If there is ever a danger of an inhalation hazard, wear a respirator. The four general types are as follows:
· Self-contained breathing apparatus (SCBA)—carries its own air supply in a compressed air tank; is used where there is not enough oxygen or where there are dangerous fumes in the air.
· Supplied air mask—uses a remote compressor or air tank to provide oxygen and is used under the same conditions as the SCBAs.
· Full-facepiece mask with a chemical canister (gas mask)—used to protect against brief exposure to a dangerous gas or fume.
· Half mask or mouthpiece with a mechanical filter—used where dust or other solid particles can be inhaled.

Refer to the Washington State Department of Labor and Industry’s safety videos for more information (http://lni.wa.gov/Safety/TrainTools/Videos/Online/default.asp).

PPE Guidelines

· Eye protection (safety glasses) must be worn at all times in the lab. Eye protection must meet a minimum standard of ANSI Z87.1. Eye protection must provide front and side protection.
· Face shields, welding helmets, and handheld shields must be worn over primary eye protection (safety glasses).
· A lab coat or coveralls are recommended to be worn at all times in the lab. Never wear loose-fitting clothing or frayed or rolled edges of garments, which could be caught in machinery or catch sparks. Ensure that no flannel or oily garments are worn in the lab.
· Complete coverage of the foot with nonflammable footwear (no nylon) is required in the lab setting.
· Wear leather gloves and coveralls for protection against burns.

Selection of Appropriate Equipment

The list below details what type of PPE to select for particular parts of the body and particular hazards:
· Eyes and face
· Protection from flying particles or dust—safety glasses with side shields, goggles, face shields, sand-blasting helmets
· Protection from molten metal—splash goggles, face shields
· Protection from liquid chemicals—gas-tight goggles, face shields
· Protection from ultraviolet or infrared light—laser-safety lens with appropriate filter
· Head
· Protection from falling or overhead objects—hard hat, helmet
· Protection from electrical conductors—class B hard hat, helmet
· Protection from power-driven machinery—head covering or caps that completely cover the hair
· Protection from molten metals—heat-resistant hood and neck covering
· Feet and legs
· Protection from falling or crushing objects—steel-toed shoes/boots, metatarsals
· Protection from puncture hazards—puncture-resistant soles
· Protection from electrical conductors—electrical-hazard shoes
· Protection from hot substances—leggings or leg or foot guards
· Protection from chemicals—chemical-resistant footwear
· Hands
· Protection from hazards such as chemicals, cuts and lacerations, punctures, and extreme temperatures must be selected according to vendor glove charts, standard industry practices, process knowledge, and considerations of dexterity requirements and fit.

Automotive and Collision Repair and Refinishing

Safety is a critical aspect of the automotive-repair industry. Listed below are some potential exposures and safety precautions.

Lab and Personal Safety

The following guidelines are in line with the 2017 ASE Education Foundation supplemental task list (http://www.asestudentcertification.com/pdfs/AutoTestSpecMLRAST.pdf).
 
· Identify general lab safety rules and procedures.
· Use safe procedures for the handling of tools and equipment; locate and demonstrate knowledge of the SDS.
· Identify and use proper placement of floor jacks and jack stands.
· Identify and use proper procedures for safe lift operation.
· Use proper ventilation procedures for working within the lab area.
· Identify the location and the types of fire extinguishers and other fire safety equipment; demonstrate knowledge of the procedures for using fire extinguishers and other fire safety equipment.
· Identify marked safety areas; identify the location and use of eye wash stations; identify the location of the posted evacuation routes.
· Comply with the required use of safety glasses, ear protection, gloves, and shoes during lab activities; identify and wear appropriate clothing for lab activities; and secure hair and jewelry for lab activities.
· Demonstrate awareness of the safety aspects of supplemental restraint systems (SRS), electronic brake control systems, and hybrid vehicle high-voltage circuits.
· Demonstrate awareness of the safety aspects of high-voltage circuits (such as high intensity discharge [HID] lamps, ignition systems, injection systems, etc.).



General Precautions

The following information was taken from the AmTrust Financial website (https://amtrustgroup.com/AmTrust/media/AmTrust/Documents/Loss%20Control%20Docs/AutoRepairShop_GeneralAuto-1.pdf): 
· Follow these steps when handling hot automotive parts that have been removed from vehicles:
·  Pick up the part using gloves, heat-resistant pads or dry rags.
·  Place hot parts such as loose pipes, mufflers and shocks in metal containers that are labeled hot metal parts only.
· Wear safety glasses when working in the lab area.
· Use a flexible exhaust hose to vent engine exhaust to the outside when the bay doors are closed.
· Remove dust and shavings from drum lathes with a dust pan and broom or vacuum cleaner on a daily or job-by-job basis. Do not use bare hands.
· Dump gasoline and other liquid chemical waste into containers labeled flammable waste from containers labeled flammable.
· Attach the pressure-reducing nozzle that is labeled reduces pressure to 30 psi to the air hose when using compressed air to clean. Wear safety goggles when using compressed air to clean.
· When lifting batteries or other heavy objects from the engine compartment of a vehicle, follow these steps:
1) Press your thighs against the fender by leaning into vehicle.
2) Grasp the object by lifting with both hands.
3) Keep the object close to your body, with elbows close to the body.
4) Turn the body using your feet, not twisting at the waist.
5) Move the object to a work bench and lower the object onto the bench. Use your arms to lower the object, and do not bend at waist.
· When examining under the dash, use inspection mirrors. Do not twist the body or maintain an awkward posture when trying to look under the dash.
· Drape a rag over the radiator cap before venting or removing the cap from the radiator.
· Wear gloves, safety goggles, and a rubber apron when working in the battery-charging area.
· Direct engine hand tools away from rotating fan blades when the engine is running.
· Before running the vehicle for an engine analysis, engage the parking brake and use wheel blocks to chock the wheels of the vehicle.

Tools and Equipment

· Identify standard and metric designation.
· Demonstrate the safe handling and use of appropriate tools.
· Demonstrate the proper cleaning, storage, and maintenance of tools and equipment.
· Demonstrate the proper use of precision-measuring tools (i.e., micrometer, dial indicator, dial caliper).

Jacking and Hoisting

· Do not jack up the vehicle if anyone is under it.
· Use jack stands when working under vehicles. When using a hoist, it must have air/hydraulic backup controls and/or locks.
· Avoid excessive shaking of the vehicle when it is on jack stands.
· The teacher must inspect the jack stand supports before students work under any vehicle.
· Long jack handles are a tripping hazard; ensure that they are barricaded or raised out of position.
· Do not use bumper jacks.
· Do not run an engine when the car is on the hoist or on jack stands.
· Use caution when lowering a vehicle.

Painting and Refinishing

Finishing Room Safety

· Do all finishing in a separate, well-ventilated area specifically designed for finishing.
· Make sure the proper types of fire extinguishers are available in the room.
· For spraying, use a properly installed spray booth. Keep the spray booth clean and well-maintained.
· Keep the entire area clean and free from spills.
· Never leave opened finishing materials unattended.
· Never use tools or machines that can cause sparks or start a fire in the finishing area.

Using and Storing Paint and Solvents

· Solvents emit dangerous fumes. Use only in a well-ventilated area.
· Many solvents are extremely flammable. Keep all solvents away from sources of heat, sparks, and fires.
· Store paint and solvents in their original containers. If this is not possible, clearly label the new container.
· Read and obey the labels on each type of solvent (refer to SDS for a complete list of hazards and precautions).

Health and Safety Guidelines for Painting

In industry, the most popular method of applying paint is to spray it on, using compressed air, a high-velocity airless sprayer, or an electrostatic applicator. The material itself is the primary hazard when painting. Painting may cause exposure to potentially dangerous chemicals that may damage health. This Guide outlines some of the hazards associated with painting and provides information on how to work safely while painting. Choose paint materials with safety in mind. Never use materials that are unlabeled or if the contents cannot be determined. Always follow the safety recommendations for the material being used.

Health Hazards

Overexposure to a substance means too much has been breathed in, swallowed, or absorbed through the skin. The possible effects of overexposure to paint and the chemicals it contains vary according to the type of paint. Some health problems caused by overexposure to paint material are:
· drowsiness;
· dizziness/light headedness;
· disorientation;
· nausea/vomiting;
· irritation of the eyes and throat;
· dermatitis;
· general allergic response, such as hives;
· asthmalike wheezing with tightness in the chest;
· heavy-metal poisoning (from lead, chromium, nickel and cadmium); or
· nerve, kidney or liver damage.

How to Control Health Hazards

Whenever possible, painting or priming operations must be done in a spray booth. These areas are designed to reduce exposure to paint vapors and additives—use them correctly. Ensure that the ventilation in the spray booth is adequately maintained and working properly.

Before using the spay booth:
· Turn on the ventilation system.
· Check the spray-booth filters and change if necessary.
· Turn on the make-up air unit.

When painting:
· Follow the equipment manufacturer’s instructions.
· Avoid using plastic drop cloths on the floor (slip hazard).
· Never point a spray gun in the direction of any person.
· Ensure that the piece being sprayed is positioned between the worker and the exhaust fan.
· Do not over spray.
· Use PPE.

Electricity

The following guidelines relate to hazards presented by electricity:
· Follow the manufacturer’s instructions for the installation and use of all electrical equipment. Never disconnect or damage any safety device that is provided by the manufacturer or specified by electrical codes. Install all electrical wiring according to NEC specifications.
· Make sure all receptacles, switches and fixtures are secured to a box and that the box is properly grounded. Do not use any switches, outlets, fixtures or extension cords that are cracked or damaged in any way.
· Do not touch electrical appliances, boxes or wiring with wet hands or wet feet.
· Do not remove the long grounding prong from three-prong, 120-volt plugs.
· Use GFCIs wherever moisture may increase shock hazard; keep appliances dry to reduce shock hazard and prevent rust.
· When installing a circuit, make sure the cable is large enough to carry the intended current. Also make sure the circuit is properly protected by a circuit breaker or fuse.
· Make sure all electrical wire connections are tight and secured in a box with a cable clamp.
· Do not place extension cords under carpeting; do not use any extension cord that feels warm or smells hot. This means that too much amperage is trying to flow through the wire.
· Use only double-insulated portable tools or tools with three-wire grounded cords.
· If a fuse is blown or a circuit breaker is tripped, notify the teacher immediately.
· Do not leave heat-producing appliances unattended (e.g., soldering irons).
· Place all heaters and lamps away from combustible materials.
· Keep the metal cases or cabinets of electrical appliances grounded at all times.
· Keep electrical motors lubricated and free of dirt. Dirty motors can accumulate flammable materials and overheat.

Plumbing

Materials

The materials used in plumbing may expose the plumber to health hazards. Follow these guidelines:
· Glues and solvents used with plastic pipe are of special concern. Use these materials in well-ventilated areas and avoid ignition sources. See the material’s SDS for more information.
· Pipe-sealing compounds may also pose some hazards. See the material’s SDS for more information.

Sanitation

Take special precautions when working on existing sewer pipe. Sewers contain biological health hazards and possibly toxic chemicals. PPE must be used and skin thoroughly washed after exposure.

General Safety Rules

Follow these guidelines in relation to plumbing: 
· Use electrical tools with extreme caution in wet areas. Follow safety instructions for the tool.
· Always check for existing wiring and other pipes before boring holes for new pipes.
· Torches used for soldering are hot, and freshly soldered joints are also hot, posing a burn hazard.
· Take care when soldering pipe in place not to burn the surrounding building. Have fire extinguishers on hand, and always check charred surfaces for heat.
· Dispose of spent fuel bottles properly.
· Do not use lead solder for potable water plumbing.
· Threading machines create sharp shavings, heat, and hot pipe. Use threading machines according to the manufacturer’s directions.

Welding

GMAW (MIG)

· Check all welding cables to be sure that they are in good repair and properly connected. Be sure the equipment is properly grounded.
· Never pull a portable MIG welder by its leads.
· A welder is to say, “cover,” before the start of weld to let others know to turn away or to protect their eyes.
· When the electrical switch is on, never touch electrical connections or the welding wire.
· Never weld in wet locations or with wet hands, feet, or clothing.
· Be sure there are no matches or other flammable materials in pockets because the materials could ignite.
· Handle hot metal with pliers or tongs.
· Weld only in well-ventilated places.
· Use needle-nose pliers to clean the tip; never pound the tip on the bench or floor.
· If a small ball of metal has formed on the end of the wire, cut it off with the wire cutters so about one-sixteenth inch sticks out of the tip. This must be done often so the electricity can connect from the metal wire to the piece of metal more easily.
· Before rethreading wire through the welding cable, make sure to cut the wire with side cutters. The cutters provide a clean cut so the wire feeds through the cable.
· Tack the end of metal pieces together to hold them in place before making a welding bead.
· Use a steady motion when welding. The rate of travel and angle of the welding tip will depend on the weld being done.
· If the metal wire melts to the tip, tell the teacher so a new tip can be put in its place.
· Cool the metal after each weld so that the metal does not get too hot, especially with thinner metal pieces.
· Change the wire speed when the machine is on. Adjust the wire speed when welding to get a desired speed.

Oxygen Acetylene

· Keep the cylinder valves closed when not in use.
· Keep the cylinders away from electrical service, and avoid contacting the cylinders with flame.
· Never use oxygen or acetylene from a cylinder without first attaching a regulator to control the pressure.
· Avoid the unnecessary release of free acetylene into the air because it is combustible.
· Never use oil of any kind on any part of the oxy-acetylene equipment. Oil and straight oxygen is a very explosive mixture.
· Never move cylinders, empty or full, without protective caps in place.
· Use CO2 or dry chemical fire extinguishers.
· Do not hang the torch on the regulator valves.
· Do not attempt to use or repair a damaged regulator. Turn it in to the teacher immediately.
· Never weld near combustible or flammable materials or gases.
· Weld in a well-ventilated area because clothing and other combustible materials will readily ignite and burn in an oxygen-saturated atmosphere.
· Never lay down a lit blowpipe.
· Never use oxygen under pressure for dusting clothes, blowing out pipes, paint spraying, or other similar activities.
· Use proper hoses and fittings: red hoses and left-handed threads for acetylene, green hoses and right-handed fittings for oxygen.
· Connections must always be tight. Check for leaks periodically, using a soapy water solution.
· Protect hoses from hot iron, sparks, and traffic. Replace all worn hoses.
· Always keep the welding or cutting tip pointed away from all personnel to prevent saturating clothes with gases before lighting.
· Know the gas welding system.
· Keep the flame away from bottles, regulators, and hoses.
· Keep oil, grease, and other flammable liquids away from all welding equipment.
· Always screw the cap into place over the bottle valve before moving a bottle.
· Never open both valves on the blowpipe at the same time without the torch being lit.
· Keep the torch tips clean at all times.
· When lighting the oxygen-acetylene torch, follow these steps:
· Check all valves on the blowpipe. Valves must be closed.
· The regulator adjustment screws must be loose.
· Open the cylinder or bottle valves slowly, standing to one side of the regulator.
· Open the acetylene bottle valve no more than one turn.
· Open the oxygen bottle valve all the way.
· Tighten each regulator adjustment screw to bring the low pressure up to the amount needed.
· Acetylene pressure is never more than 15 pounds per square inch.
· Let some oxygen escape from the blowpipe by opening and closing the oxygen blowpipe valve.
· When lighting the torch, follow these steps:
· Open the acetylene blowpipe valve and light the tip with a striker.
· Open the acetylene valve until the flame stops smoking.
· Open the oxygen blowpipe valve until a neutral flame is burning at the tip.
· When finished using the gas welder, be careful to follow these steps in order:
· Close the acetylene valve on the blowpipe.
· Close the oxygen valve on the blowpipe.
· Close both bottle valves.
· Open the acetylene blowpipe valve to bleed the line.
· When all of the pressure is out of the system, close the acetylene blowpipe valve.
· Open the oxygen blowpipe valve to bleed the line.
· When the pressure is off both gauges, close the oxygen blowpipe valve.
· Coil the hoses, replace the equipment and tools, and clean the area.
· If unsure about something, ask the teacher for help.

Plasma Arc Cutter

· Make sure that work area is well-ventilated when using the plasma arc cutter (PAC). The PAC process generates fumes and therefore must be well-ventilated.
· The operator must position himself/herself so there will be minimum exposure of fumes during the cutting process.
· Use a cutting table, which has a down draft to capture fumes. A cutting table with water filtration is also recommended for plasma arc cutting.
· Never use the PAC in areas where combustible or explosive gases or materials are located.
· Chlorinated solvents and cleaner vapors in the presence of PAC generates toxic phosgene gas. Avoid plasma arc cutting use in areas which house chlorinated solvents and cleaners.
· Never touch any parts on the PAC that are electrically connected. The PAC uses high amperage and produces high voltage that can cause severe or fatal electrical shock.
· Disconnect the electrical power before performing any service or repair on the PAC.
· Do not use the PAC to cut on containers that have held combustible materials.
· Hydrogen gas may be formed and trapped when cutting aluminum in the presence of water. Trapped hydrogen gas in the presence of an arc will ignite and explode; make sure fumes are well-ventilated when cutting aluminum.
· Make sure that others in the work area are protected from the PAC arc rays and fumes.
· Use pliers or tongs to handle hot metals cut by the PAC. Cool and store hot metal before leaving the work area.
· To activate the PAC, make sure the air pressure is sufficiently around 70 psi (for most PAC units) and the ground clamp is attached to the work piece.
· Turn the PAC on and adjust the amperage to the manufacturer’s specifications for the thickness of metal to be cut.
· Position the shielding cup over the metal, press the igniter button and allow the arc to become established.
· Next, move the arc over the cut line and make the cut.
· The thicker the metal, the slower the travel speed must be to get a good cut. The quality of the cut usually decreases as the metal thickness increases and the travel speed decreases.
· A guide bar may be used to help achieve straight cuts.
· The shielding cup and constricting nozzle must be held approximately one-eighth inch to one-quarter inch from the metal being cut. The operator must avoid dragging the constricting nozzle and shielding cup on the metal when making the cut, unless they are specifically designed to touch the base metal while cutting.
· Always make cuts on the waste side of the cut line.
· Avoid cutting with the PAC in damp or wet locations, where the hazards of electrical stock are greatly increased.
· If plasma arc cutting over an open barrel with a grate, be aware that the fume plume will be directed back toward the operator. Avoid this condition if at all possible; otherwise, limit the exposure to fumes to short durations.
· Cuts with the PAC may be made by moving forward, backward, or sideways. Determine which direction is easiest and use that procedure as often as possible.
· Always move the PAC as fast as possible when making a cut. This increases time efficiency, improves the cut quality, and reduces the buildup of dross.
· Compressed air used in PAC must be dry or the cutter will not yield a quality cut or it may not cut at all. An auxiliary air filter may be place in the compressed air line to condition the air for a PAC.
· Always turn the PAC off before laying the torch down and leaving the work area.
· If the quality of the cut deteriorates to an unacceptable level, either the constricting nozzle, the electrode, or both may need to be changed. The electrode on most PAC will have a life of about twice that of the constriction nozzle. Keep a supply of constricting nozzles and electrodes on hand, because they deteriorate quickly during continuous use. Turn the PAC off to put on replacement parts.
· Keep the PAC torch leads and ground lead stored so they will not be cut or damaged when not in use.

SMAW (Arc)

· Keep the welding area clean and free of tools, scrap metal, and water.
· Make sure the work area is free of flammable, volatile, or explosive materials. (e.g., propane, gasoline, grease, and coal dust).
· Do not carry matches, butane or propane lighters, or other flammables in pockets while welding.
· Shield others from the light rays produced by arc welding. Keep the welding curtain in place at all times.
· Never weld while standing in water or on damp ground. Do not weld in damp areas; keep hands and clothing dry at all times. Dampness on the body increases the chance of electrical shock when welding.
· Guard against the use of damp or wet clothing when welding. The use of such clothing increases the possibility of electrical shock.
· Never breathe fumes when welding lead, cadmium, chromium, steel, manganese, brass, bronze, beryllium, zinc, or galvanized steel. These fumes are toxic and may cause sickness or death. A good exhaust system is essential when welding within a confined lab.
· Protect welding cables from sparks, hot metal, open flames, sharp edges, oil, and grease.
· Never lay the electrode holder on the welding table or a grounded metal surface. Place it on an insulated hanger. An electrode holder must never touch a compressed gas cylinder.
· Place electrode stubs in a suitable container. Do not allow stubs to get on the floor in the welding area.
· Use tongs or pliers to handle hot metal after it has been welded. Completely submerge metal in water when cooling; this prevents burns from steam.
· Never weld with the cables coiled over the shoulders.
· Disconnect the power to a welding machine before making any repairs.
· Report accidents to the teacher immediately; treat any cuts or burns promptly.
· Cool and store any hot metal before leaving the work area.
· Do not use cables that are frayed, cracked, or that have bare spots in the insulation.
· Use a fire blanket to smother clothing fires. Use a dry-chemical type C extinguisher to put out an electrical fire.
· Check to make sure the welding machine is properly grounded. The welding equipment must be installed according to the provision of the NEC and the manufacturer’s recommendations.
· A power disconnect switch must be conveniently located near each welding machine.
· Turn the welder off and store the cables before leaving the welding area.
· The operator must keep all cable connections tight.
· Inspect electrode holders for defective jaws and poor insulation.
· Make adjustments in polarity and amperage only when the machine is not under load. Switching the current while the machine is under load will cause an arc to form between the contact surfaces.
· Wear a welding helmet with a correct-shade filter lens. A number 10 to 12 filter lens is usually satisfactory for general-purpose welding. Most welding helmets provide a flip-up device to allow chipping or grinding to be done without removing the helmet.
· Keep welding screens in place to protect on-lookers from arc flash.
· Turn on the fumes removal system before starting to weld.
· Do not weld in areas that store compressed-gas cylinders.
· Be sure that all gas cylinders are chained in an upright position before starting to weld.
· Clear all combustible materials from the welding area before welding.
· When using water-cooled equipment, check for water leakage often.
· Use an audible signal, such as “cover,” to indicate to others that you plan to strike an arc.
· If an electrode sticks, try to twist it free. If twisting fails to free the electrode, release the electrode from the electrode holder. Turn off the switch on the welder and use pliers to break the electrode free.
· Avoid welding directly on concrete floors. Residual moisture in the concrete may be turned to steam, resulting in the concrete exploding.

TIG

· Check all welding cables to be sure they are in good repair and properly connected. Be sure the equipment is properly grounded.
· Make sure the ceramic cup is in good condition before operation.
· Check that the tungsten rod is in proper condition. Mild steel welding needs a point and aluminum welding needs a ball at end of the tungsten rod. Do not touch the tungsten rod with your bare hand when the welder is on.
· Make sure the gas is on during operation and turn the gas off after the welding job is complete.
· Unprotected skin is quickly sunburned by the arc rays.
· Do not touch the live electrode or electrical parts.
· Repair or replace a worn, damaged, or cracked torch or cable insulation.
· Turn off the welding power source before changing the tungsten electrode or torch parts.
· Keep all covers and the handle securely in place.
· Allow the torch to cool before touching and do not touch hot metal; protect hot metal from contact by others.
· To reduce the risk of electric shock, follow these procedures:
· Keep cables close together by twisting or taping them, or using a cable cover.
· Do not place the operator’s body between welding cables. Arrange the cables to one side and away from the operator. Do not coil or drape the cables around the body.
· Keep the head and trunk as far away from the equipment in the welding circuit as possible.
· Connect a work clamp to a workpiece as close to the weld as possible.
· Do not work next to, sit on, or lean on the welding power source.
· Do not weld while carrying the welding power source or wire feeder.

Barbering, Cosmetology, and Nail Technician

The following guidelines align with the Board for Barbers and Cosmetology regulations (http://www.doe.virginia.gov/instruction/career_technical/administration/regulations/board-for-barbers-and-cosmetology-regulations.pdf) and 18 VAC 41-20-270.

Sanitation and Safety Standards

Any shop, salon, school, or facility where barber, cosmetology, or nail or waxing services are delivered to the public must be clean and sanitary at all times. Compliance with these rules does not confer compliance with other requirements set forth by federal, state, and local laws, codes, ordinances, and regulations as they apply to business operation, physical construction and maintenance, safety, and public health. Licensees must take sufficient measures to prevent the transmission of communicable and infectious diseases, must comply with the sanitation standards identified in this section, and must ensure that all employees likewise comply.

Follow these guidelines related to the disinfection and storage of implements:

· A wet disinfection unit is a container large enough to hold a disinfectant solution in which the objects to be disinfected are completely immersed. A wet disinfection unit must have a cover to prevent contamination of the solution. The solution must be a hospital-grade and tuberculocidal disinfectant solution registered with the EPA. Disinfectant solutions must be used according to the manufacturer’s instructions.
· Disinfection of multiuse items constructed of hard, nonporous materials such as metal, glass, or plastic that the manufacturer designed for use on more than one client, including clippers, scissors, combs, and nippers, is to be carried out in the following manner before servicing a client:
· Remove all foreign matter from the object, using a brush if needed. Drill bits are to be soaked in acetone and scrubbed with a wire brush to remove all foreign matter.
· Wash thoroughly with hot water and soap.
· Rinse thoroughly with clean water and dry thoroughly with a clean paper towel.
· Fully immerse implements into a disinfectant solution for a minimum of 10 minutes.
· After immersion, rinse articles, thoroughly dry with a clean paper towel, and store in a clean, pre-disinfected, and dry cabinet, drawer, or non-airtight covered container, or leave instruments in an EPA-registered disinfection/storage solution used according to the manufacturer’s instructions.
· Single-use items designed by the manufacturer for use on no more than one client must be discarded immediately after use, including powder puffs, lip color, cheek color, sponges, styptic pencils, or nail-care implements. The disinfection and reuse of these items is not permitted, and the use of single-use items on more than one client is prohibited.
· For the purpose of recharging, rechargeable clippers may be stored in an area other than in a closed cabinet or container. This area must be clean and the cutting edges of any clippers are to be disinfected.
· Electrical clipper blades must be disinfected before and after each use. If the clipper blade cannot be removed, a spray or foam used according to the manufacturer’s instructions will be acceptable, provided that the disinfectant is an EPA-registered hospital-grade and tuberculocidal disinfectant solution, and that the entire handle is also disinfected by wiping with the disinfectant solution.
· All wax pots must be cleaned and disinfected with an EPA-registered hospital grade and tuberculocidal disinfectant solution with no sticks left standing in the wax at any time. The area immediately surrounding the wax pot must be clean and free of clutter, waste materials, spills, and any other items which may pose a hazard.
· Each barber, cosmetologist, nail technician, and wax technician must have a wet disinfection unit at his station.
· Sinks, bowls, tubs, whirlpool units, air-jetted basins, pipeless units, and non-whirlpool basins used in the performance of nail care must be maintained in accordance with manufacturer’s recommendations. They must be cleaned and disinfected immediately after each client in the following manner:
· Drain all water and remove all debris.
· Clean the surfaces and walls with soap or detergent to remove all visible debris, oils, and product residue and then rinse with water.
· Disinfect by spraying or wiping the surface with an EPA-registered hospital-grade and tuberculocidal disinfectant.
· Wipe dry with a clean towel.

The following are general sanitation and safety requirements:
· The service chairs, wash basins, shampoo sinks, workstations and work stands, and back bars must be clean.
· The floor surface in all work areas must be of a washable surface other than carpet. The floor must be kept clean and free of hair, nail clippings, dropped articles, spills, clutter, trash, electrical cords, other waste materials, and any other items which may pose a hazard.
· All furniture, fixtures, walls, floors, windows, and ceilings must be clean and in good repair and free of water seepage and dirt. Any mats must be secured or must lie flat.
· A fully functional bathroom in the same building with a working toilet and sink must be available for clients. There must be hot and cold running water. Fixtures must be in good condition. The bathroom must be lighted and sufficiently ventilated. If there is a window, it must have a screen. There must be antibacterial soap and clean single-use towels or a hand air-drying device for the client’s use. Laundering of towels is allowed, space permitting. The bathroom must not be used as a work area or for the open storage of chemicals. For facilities newly occupied after January 1, 2017, the bathroom must be maintained exclusively for client use.
· General areas for client use must be neat and clean with a waste receptacle for common trash.
· Electrical cords must be placed to prevent entanglement by the client or licensee; electrical outlets must be covered by plates.
· All sharp tools, implements, and heat-producing appliances must be in safe working order at all times, safely stored, and placed so as to prevent any accidental injury to the client or licensee.
· The salon area must be sufficiently ventilated to exhaust hazardous or objectionable airborne chemicals, and to allow the free flow of air.
· Adequate lighting must be provided.

The following guidelines apply to articles, tools, and products: 
· Clean towels, robes, or other linens must be used for each patron. Clean towels, robes, or other linens must be stored in a clean, pre-disinfected, and dry cabinet, drawer, or non-airtight covered container. Soiled towels, robes, or other linens must be stored in a container enclosed on all sides including the top, except if stored in a separate laundry room.
· Whenever a haircloth is used, a clean towel or neck strip must be placed around the neck of the patron to prevent the haircloth from touching the skin.
· Soiled implements must be removed from the tops of work stations immediately after use.
· Lotions, ointments, creams, and powders must be labeled and kept in closed containers. A clean spatula, other clean tools, or clean, disposable gloves must be used to remove bulk substances such as creams or ointments from jars. Sterile cotton or sponges must be used to apply creams, lotions, and powders. Cosmetic containers must be covered after each use.
· For nail care, if a sanitary container is provided for a client, the sanitary container must be labeled and implements must be used solely for that specific client. Disinfection must be carried out in accordance with subdivisions B1 and B2 of 18 VAC 41-20-270.
· No substance other than a sterile styptic powder or sterile liquid astringent approved for homeostasis and applied with a sterile single-use applicator must be used to check bleeding.
· Any disposable material making contact with blood or other body fluid must be disposed of in a sealed plastic bag and removed from the shop, salon, school, or facility in accordance with VDH guidelines.

The following guidelines are in reference to chemical storage and emergency information:
· Shops, salons, schools, and facilities must have in the immediate working area a binder with all SDS provided by manufacturers for any chemical products used.
· Shops, salons, schools, and facilities must have a blood-spill clean-up kit in the work area that contains at minimum latex gloves, two 12-inch by 12-inch towels, one disposable trash bag, bleach, one empty spray bottle, and one mask with face shield or any OSHA-approved blood-spill clean-up kit.
· Flammable chemicals must be labeled and stored in a nonflammable storage cabinet or a properly ventilated room.
· Chemicals that could interact in a hazardous manner (e.g., oxidizers, catalysts and solvents) must be labeled and separated in storage.

The following guidelines are in reference to client health:
· All employees providing client services must wash their hands with an antibacterial product before providing services to each client. Licensees must require that clients for nail care services must wash their hands immediately before the requested nail care service.
· An artificial nail must only be applied to a healthy natural nail.
· A nail drill or motorized instrument must be used only on the free edge of the nail.
· No shop, salon, school, or facility providing cosmetology or nail-care services must have on the premises cosmetic products containing hazardous substances that have been banned by the FDA for use in cosmetic products.
· No product must be used in a manner that is disapproved by the FDA.
· All regulated services must be performed in a facility that is in compliance with current local building and zoning codes.

In addition to any requirements set forth in this section, all licensees and temporary permit holders must adhere to regulations and guidelines established by the VDH and the Occupational Safety and Health Compliance Division of DOLI.

All shops, salons, schools, and facilities must immediately report the results of any inspection of the shop, salon, or school by the VDH as required by Section 54.1-705 of the Code of Virginia.

All shops, salons, schools, and facilities must maintain a self-inspection form on file to be updated on an annual basis, and kept for five years, so that it may be requested and reviewed by the board at its discretion.

See OSHA Section1926.451: A Guide to Scaffold Use in the Construction Industry (https://www.osha.gov/Publications/OSHA3150/osha3150.html#general_requirements).



Scaffolding

See Safety Rules: Plumbing, Heating and Air Conditioning (The State Auto Insurance Companies) (https://www.stateauto.com/uploadedfiles/Content/Insurance/Products/Businesses/Risk_Control_Services/Risk_Control_Services_PDFs/Plumbing%20HVAC%20Rules.pdf).
· Follow the manufacturer’s instructions when erecting the scaffold.
· Do not work on scaffolds outside during stormy or windy weather.
· Do not climb on scaffolds that wobble or lean to one side.
· Inspect the scaffold before mounting it. Do not use a scaffold if any pulley, block, hook, or fitting is visibly worn, cracked, rusted, or otherwise damaged. Do not use a scaffold if any rope is frayed, torn, or visibly damaged.
· Do not use any scaffold tagged “Out of Service.”
· Do not use unstable objects such as barrels, boxes, loose brick, or concrete blocks to support scaffolds or planks.
· Do not work on platforms or scaffolds unless they are fully planked.
· Do not use a scaffold unless guardrails and all flooring are in place.
· Level the scaffold after each move. Do not extend adjusting leg screws more than 12 inches.
· Use your safety belts and lanyards when working on scaffolding at a height of 10 feet or more above ground level. Attach the lanyard to a secure member of the scaffold.
· Do not climb the cross braces for access to the scaffold. Use the ladder.
· Do not jump from, to, or between scaffolding.
· Do not slide down cables, ropes, or guys used for bracing.
· Keep both feet on the decking. Do not sit or climb on the guardrails.
· Keep the scaffold free of scraps, loose tools, tangled lines, and other obstructions.
· Do not throw anything overboard unless a spotter is available. Use the debris chutes or lower things by hoist or by hand.
· Do not move a mobile scaffold if anyone is on the scaffold.
· Chock the wheels of the rolling scaffold, using the wheel blocks, and also lock the wheels by using your foot to depress the wheel-lock, before using the scaffold.
· See Fall Protection in Construction (OSHA) (https://www.osha.gov/Publications/OSHA3146.pdf).

Power Tools

(Safety Rules: Plumbing, Heating and Air Conditioning [The State Auto Insurance Companies])
https://www.stateauto.com/uploadedfiles/Content/Insurance/Products/Businesses/Risk_Control_Services/Risk_Control_Services_PDFs/Plumbing%20HVAC%20Rules.pdf
· Do not use power equipment or tools on which you have not been trained.
· Keep power cords away from the path of drills, saws, and grinders. 
· Do not use damaged cords.
· Do not carry plugged-in equipment or tools with your finger on the switch.
· Do not carry equipment or tools by the cord.
· Disconnect the tool from the outlet by pulling on the plug, not the cord.
· Turn the tool off before plugging or unplugging it.
· Do not leave tools that are “on” unattended.
· Do not handle or operate electrical tools when your hands are wet or when you are standing on wet floors.
· Do not operate spark-inducing tools such as drills, saws, or grinders near containers labeled “Flammable” or in an explosive atmosphere.
· Do not use extension cords or other three-pronged power cords that have a missing prong.
· Do not remove the ground prong from electrical cords.
· Do not use an adapter, such as a cheater plug, that eliminates the ground.
· Do not plug multiple electrical cords into a single outlet.
· Do not stand in water or on wet surfaces when operating power hand tools or portable electrical appliances.
· Do not use a power hand tool while wearing wet cotton gloves or wet leather gloves.
· Never operate electrical equipment while barefoot. Wear rubber-soled or insulated work boots.
· Do not operate a power hand tool or portable appliance that has a frayed, worn, cut, improperly spliced, or damaged power cord.
· Do not operate a power hand tool or portable appliance if a prong from the three-pronged power plug is missing or has been removed.
· Do not operate a power hand tool or portable appliance that has a two-pronged adapter or a two conductor extension cord.
· Do not operate a power hand tool or portable appliance while holding a part of the metal casing or while holding the extension cord in your hand. Hold all portable power tools by the plastic hand grips or other nonconductive areas designed for gripping purposes.

Power Saws

See Safety Rules: Plumbing, Heating and Air Conditioning (The State Auto Insurance Companies) (https://www.stateauto.com/uploadedfiles/Content/Insurance/Products/Businesses/Risk_Control_Services/Risk_Control_Services_PDFs/Plumbing%20HVAC%20Rules.pdf).
· Wear the prescribed personal protective equipment such as goggles, gloves, dust masks, and hearing protection when operating the power saw.
· Turn the power switch of the saw to “off” before making measurements, adjustments, or repairs.
· Keep your hands away from the exposed blade.
· Operate the saw at full cutting speed, with a sharp blade, to prevent kickbacks.
· If the saw jams, turn the power switch of the saw to “off” before pulling out the incomplete cut.
· Do not alter the anti-kickback device or blade guard.



General Hand Tool Safety

See Safety Rules: Plumbing, Heating and Air Conditioning (The State Auto Insurance Companies) (https://www.stateauto.com/uploadedfiles/Content/Insurance/Products/Businesses/Risk_Control_Services/Risk_Control_Services_PDFs/Plumbing%20HVAC%20Rules.pdf).

Screwdrivers

· Always match the size and type of screwdriver blade to fit the head of the screw.
· Do not hold the work piece against your body while using a screwdriver.
· Do not put your fingers near the blade of the screwdriver when tightening a screw.
· Use a drill, nail, or an awl to make a starting hole for screws.
· Do not force a screwdriver by using a hammer or pliers on it.
· Do not use a screwdriver as a punch, chisel, pry bar, or nail puller.
· When you are performing electrical work, use the screwdriver that has the blue handle; this screwdriver is insulated.
· Do not use a screwdriver if your hands are wet, oily or greasy.

Wrenches

· Do not use wrenches that are bent, cracked, or badly chipped or that have loose or broken handles.
· Do not use a shim to make a wrench fit.
· Use a split box wrench on flare nuts.
· Do not use a wrench that has broken or battered points.
· Discard any wrench that has spread, nicked, or battered jaws or if the handle is bent.
· Use box or socket wrenches on hexagonal nuts and bolts as a first choice and open end wrenches as a second choice.

Pliers

· Do not use pliers as a wrench or a hammer.
· Do not attempt to force pliers by using a hammer on them.
· When you are performing electrical work, use the pliers that have the blue rubber sleeves covering the handle; these pliers are insulated.
· Do not use pliers that are cracked, broken or sprung.
· When using the diagonal cutting pliers, shield the loose pieces of cut material from flying into the air by using a cloth or your gloved hand.

Clamps

· Do not use the C-clamp for hoisting materials.
· Do not use the C-clamp as a permanent fastening device.

Metal Snips

· Wear safety glasses or safety goggles when using snips to cut materials.
· Wear work gloves when cutting materials with snips.
· Do not use straight-cut snips to cut curves.
· Keep the blade aligned by tightening the nut and bolt on the snips.
· Do not use snips as a hammer, screwdriver, or pry bar.

Tool Boxes/Chests/Cabinets

· Use the handle when opening and closing a drawer or door of a tool box, chest, or cabinet.
· Do not stand on tool boxes, chests, or cabinets to gain extra height.
· Lock the wheels on large tool boxes, chests, or cabinets to prevent them from rolling.
· Push large chests, cabinets, and tool boxes; do not pull them.
· Do not open more than one drawer of a tool box at a time.
· Close and lock all drawers and doors before moving the tool chest to a new location.
· Do not use a tool box or chest as a workbench.
· Do not move a tool box, chest, or cabinet if it has loose tools or parts on the top.

Heating, Ventilation, Air-conditioning, and Refrigeration 

See Refrigerant Handling Safety by George Davis, Safety Services Co. (https://www.safetyservicescompany.com/industry-category/construction/refrigerant-handling-safety/).
· Individuals who handle refrigerants are must be properly trained in their safe use and handling.
· Wear safety goggles and gloves at all times when handling refrigerants or servicing a refrigeration system.
· Wear the proper respiratory protection while working with refrigerants. Check the SDS for the proper level of protection required.
· Proper ventilation or respiratory protection is required for any work on equipment in an enclosed area where a leak is suspected.
· Always ventilate or test the atmosphere of an enclosed area before beginning work. Many refrigerants which may be undetectable by human senses are heavier than air and will replace the oxygen in an enclosed area, causing loss of consciousness.
· Refrigerant cylinders should never be filled to more than 80 percent of their capacity (liquid expansion may cause the cylinder to burst).
· Check the I.C.C. cylinder stamp to ensure the cylinder is safe. Always check the refrigerant number before charging to avoid mixing refrigerants.
· Always check for the correct operating pressure of the refrigerant used. Use gauges to monitor the system pressure.
· Always charge the refrigerant into the low side of the system to avoid damaging the compressor or causing the system to rupture.
· Always stand to one side when operating an ammonia valve. Ammonia can burn and damage the eyes or cause loss of consciousness. Ammonia leaks may be detected by their smell or with a sulfur candle or sulfur spray vapor.
· Refrigerant oil in a hermetic compressor is often acidic and can cause severe burns. Avoid skin contact with this oil.
· Liquid refrigerant on the skin may freeze the skin surface, causing frostbite. If contact with the skin occurs, wash immediately with water, treat any damaged skin area for frostbite, and seek medical treatment.
· Never cut or drill into an absorption refrigeration mechanism. The high-pressure ammonia solutions are dangerous and may cause blindness if the solution contacts your eyes.
· Ensure that all liquid refrigerant is removed and the pressure is at zero psi before disassembling a system.
· Do not smoke, braze, or weld when refrigerant vapors are present. Vapors decompose to phosgene acid vapors and other products when exposed to an open flame or hot surface.
· When soldering, brazing, or welding on refrigeration lines, the lines should be continuously purged with low pressure carbon dioxide or nitrogen.
· Following work, the lines should be pressure tested with carbon dioxide or nitrogen.
· If refrigerant makes contact with the eyes, immediately wash with mineral oil because this absorbs the refrigerant. Then wash your eyes with a prepared boric acid solution.
· If the refrigerant is ammonia, wash with water for at least 15 minutes. Seek medical attention as soon as possible.
· Purged refrigerants must not be released into the atmosphere. Federal law governs their disposal, and they must be collected and disposed of properly.
· Do not allow temperatures where refrigerant cylinders are stored to reach 125 degrees F. Temperatures can easily exceed 125 degrees F in your vehicle during hot weather.
· Inspect refrigerant cylinders regularly. Do not use the cylinders if they show signs of rust, distortion, denting, or corrosion. Store cylinders secured and upright in an area where they will not be knocked over or damaged.
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Facility Layouts

General

CTE programs are designed to prepare students for postsecondary education and employment. These programs housed in middle and high schools provide foundational knowledge and skills per the U.S. Department of Education’s career clusters and career pathways. Programs and courses offered in middle schools are exploratory. CTE classrooms and laboratories are often larger than general classrooms and are extensively equipped; therefore, they are more expensive to build than regular classrooms. Spaces should be designed to be flexible for changing educational needs.

CTE Classroom Recommendations

The ceiling heights in CTE labs and hands-on classrooms should not be less than 12 feet. Tools and equipment that are hazardous to a user’s safety should have centralized shutoff devices. Electric outlets for tools must be protected by GFCI. All equipment must meet EPA and OSHA safety requirements. Dust-producing areas, such as raw-material processing, must be physically separated from any program area that may produce ignitions, such as welding or metal grinding. Secure storage must be provided for potentially hazardous tools and materials.

In high schools, provide meeting rooms, office, and storage space for the following programs: agricultural education, business and information technology, family and consumer sciences, marketing, technology education, and trade and industrial education.

Guidelines for CTE Spaces

	Middle School
	Grades 6-8 Exploratory Programs

	Agricultural Education
	1,400-1,800 square feet (could also include a greenhouse of 1,400-1,800 square feet)

	Business and Information Technology
	1,000-1,400 square feet

	Family and Consumer Sciences
	1,400-1,800 square feet

	Technology Education
	1,400-1,800 square feet



	High School
	Grades 9-12 Programs and Courses

	Agricultural Education
	2,200-2,600 square feet (could also include a greenhouse of 1,400-1,800 square feet)

	Business and Information Technology
	1,000-1,400 square feet

	Career Connections
	1,000-1,400 square feet

	Family and Consumer Sciences Specializations
	

	· Early Childhood Education and Services
	2,200-2,600 square feet

	· Culinary Arts, Food Sciences, and Hospitality
	2,200-2,600 square feet

	· Fashion Design
	2,200-2,600 square feet

	· Interior Design
	2,200-2,600 square feet

	Health and Medical Sciences
	2,400-2,800 square feet

	Marketing
	1,000-1,400 square feet

	Technology Education
	2,400-2,800 square feet

	Technical Drawing and Design
	1,400-1,800 square feet

	Trade and Industrial Education 
	

	· Automotive Services, Aviation, Construction Services, Machining, Manufacturing, Industrial Maintenance (each)
	2,400-2,800 square feet

	· TV and Media Production, Graphic Communications and Printing, Welding, Electricity, HVAC (each)
	2,000-2,200 square feet

	· Cosmetology, Barbering
	1,600-1,800 square feet
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· American Chemical Society: Recommendations for Shared Goggle Cleaning (https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/safetypractices/goggle-cleaning-pdf.pdf)
· Americans with Disabilities Act (https://www.ada.gov/)
· American Medical Association (https://www.ama-assn.org/)
· American Heart Association: CPR and First Aid (http://cpr.heart.org/AHAECC/CPRAndECC/UCM_473161_CPR-and-ECC.jsp?_requestid=601154)
· Boards of the Virginia Department of Health Professions
· Audiology and Speech Language Pathology: https://www.dhp.virginia.gov/aud/ 
· Counseling: https://www.dhp.virginia.gov/counseling/ 
· Dentistry: https://www.dhp.virginia.gov/dentistry/ 
· Funeral Directors and Embalmers: https://www.dhp.virginia.gov/funeral/ 
· Health Professions: https://www.dhp.virginia.gov/bhp/ 
· Long-term Care Administrators: https://www.dhp.virginia.gov/nha/ 
· Medicine: https://www.dhp.virginia.gov/medicine/ 
· Nursing: https://www.dhp.virginia.gov/Boards/Nursing/ 
· Optometry: https://www.dhp.virginia.gov/Optometry/ 
· Pharmacy: https://www.dhp.virginia.gov/Pharmacy/ 
· Physical Therapy: https://www.dhp.virginia.gov/PhysicalTherapy/ 
· Psychology: https://www.dhp.virginia.gov/Psychology/ 
· Social Work: https://www.dhp.virginia.gov/social/ 
· Veterinary Medicine: https://www.dhp.virginia.gov/vet/ 
· CDC (https://www.cdc.gov/) 
· EPA (https://www.epa.gov/) 
· HHS: Household Products Database (https://hpd.nlm.nih.gov/index.htm)
· How to use an AED: https://youtu.be/YpJsL22xfKA 
· NIOSH Pocket Guide for Chemical Hazards (https://www.cdc.gov/niosh/npg/default.html)
· OSHA Publications (https://www.osha.gov/pls/publications/publication.html)
· VDOE: Approved CTE Equipment (http://www.doe.virginia.gov/instruction/career_technical/equipment/index.shtml)
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