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INTRODUCTION

The Texas State University - San Marcos RMSO is responsible for advising university
officials on required safety and health and also for working with University

Department Heads in development of departmental safety programs. The overall

obje ctive is to maximize the safety and health of employees, students and visitors at
Texas State University - San Marcos .

Programs and services provided by the RMSO include the following:

Monitor safety regulations

Develop policies and/or protocols concerni ng safety and health issues
Disseminate information concerning safety regulations, policies, and
protocols

Submit reports and other required documentation to pertinent State
agencies

Evaluate facilities to maintain safe work environments

Report results of  evaluations, tests, etc., along with recommended
corrective measures to appropriate personnel for action

Evaluate injury reports for accident trends and perform investigations as
appropriate

Assist with emergency preparedness planning for major disasters a nd
coordinate University plans with the local community

Assist departments in the development of Emergency Evacuation Plans
Participate in safety committees and task forces

Maintain a library of safety audiovisual programs and relevant safety
regulations a nd nationally recognized codes and standards

Dispose of hazardous chemical waste

Safety programs and services provided by Facilities include:

Inspect/test safety equipment such as fire extinguishers and fume hoods
Review construction plans for compliance with codes and standards
Assist departments in planning ADA compliance

Assist in emergencies such as fires or chemical spills

Measure environmental parameters such as vapors or noise

Provide fire safety training relating to fire alarm systems

Maintain Mate rial Safety Data Sheets (MSDS) as an information resource
on hazardous materials
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Responsibilities  All University employees and students are responsible and
accountable for safety performance and environmental protection.

The Texas State University - San Marcos Administration is responsible for the

following:
[ ]

Providing the facilities and equipment required for a safe work

environment

Reviewing and approving health and safety policies and protocols

Correcting safety deficiencies by establishing priorities a nd committing
resources, as appropriate

Establishing methods for disseminating safety information and policies
Establishing criteria for implementing safety policies and protocols
Establishing a system for safety accountability

Supervisors, Department Hea  ds, and Directors are responsible for the following:

Promoting safety and loss prevention

Controlling or eliminating occupational hazards

Periodically conducting safety and loss control evaluations

Ensuring that employees are adequately trained in safety policies and
protocols

Ensuring that employees are provided with appropriate personal

protective clothing and equipment for safe job performance based on

the Hazard Communication Act

Faculty, Staff, and Students are responsible for the following:

Performi ng their jobs in the safest prescribed manner

Eliminating and/or reporting workplace hazards

Reporting accidents, incidents, and unsafe practices or conditions to
supervisors

Complying with safety and health policies and protocols
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Texas State University - San Marcos Safety Manual

The Texas State University I San Marcos Safety Manual has been developed by the

Texas State University - San Marcos RMSO as a reference manual. It describes

programs, practices, and procedures to be followed to help ensure a saf e and healthy
environment. The Safety Manual provides additional guidance to account managers

in reforming their duties and responsibilities assigned by the University Policy and

Procedures Statement (UPPS).

It is the intent of the University to comply wi th all relevant occupational and
environmental regulations and nationally recognized codes and standards. Using the
manual 6s protocols will compliment responsible effort

to maintain safe work environments.

In developing the  Safety Manual, Texas State University - San Marcos looked to
other universities safety manuals for form and content. We wish to recognize the
contributions of Texas Tech, University of North Texas, University of Houston, and
University of Texas 1 Austin, which provided manuals for consideration. Foremost
we are grateful to Texas A&M University whose manual we have used as the primary
guide and format due its completeness in addressing the spectrum of Safety and
Environmental Health issues in university ac tivities similar to programs at Texas
State University - San Marcos.

Throughout the manual you will be referred to contact the university office
responsible to address the incident or potential hazard. In any case concerned
persons can also contact the Ri sk Management & Safety Office for information or
support in correcting a hazard or following the procedures.
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The following sections provide general safety guidelines and procedures. This
chapter covers the following topics:
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I. General Safety

A. Accident Reporting
An accident is an unplanned occurrence that may result in damage to
people, property, equipment, or the environment. When accidents are
reported promptly, injured employees, students, and visitors receive
timely medical care and unsafe conditions re ceive prompt corrective
action. The Risk Management & Safety Office (RMSO) investigates
accidents to identify accident trends, determine the effectiveness of
current safety programs, and prevent future accidents.

iIMPORTANT !
Report all accidents to your s upervisor, RMSO, or the University Police
Department, as appropriate. If an injury or exposure occurs on -the -job,
the injured employeebds supervisor must |[compl ete
Injury or lliness.

EXAMPLE: - HAZARDS

Report hazards, such as missing ma nhole covers or chemical spills, to
Facilities (245 -2148). Report accidents such as vehicle collisions to the
University Police Department (UPD).

Report unsafe conditions or potentially hazardous situations to Facilities
Operations (245 -2148) or the RMSO  as quickly as possible. The Office will
then contact other departments and outside agencies as appropriate.

B. Americans with Disabilities Act
Texas State University - San Marcos complies with the requireme nts and
guidelines of the Americans with Disabilities Act (ADA). This means that
new facilities and renovations to existing facilities are designed to provide
accessibility for persons with a disability.

Parking spaces for the disabled and wheelchair ramp S must remain
accessible at all times. Do not block these areas or tamper with other
accessibility equipment. In addition, do not remove Braille tabs on
elevator buttons or other signs.

Report accessibility violations such as blocked wheelchair ramps and
blocked handicapped parking to the Department of Traffic & Parking
Services, University Police Department or the Risk Management & Safety
Office.

Contact the Office of Disability Services (ODS) for more information on
accommodating individuals with a disa bility or making your workplace
more accessible.

Contact the RMSO for additional assistance.
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C. Asbestos
Asbestos is a mineral fiber that causes cancer and various respiratory
illnesses. Older buildings constructed prior to 198 0 may contain asbestos.

Asbestos is commonly found in older appliances, insulation, shingles,
siding, putties, and caulking. Generally, it is not a problem unless the
material that contains it crumbles or flakes.

The Texas Asbestos Health Protection Rules do not require building owners
to conduct inspections and identify all asbestos locations. Inspections are
required, however, prior to renovation or dismantling activities.

NOTE:

Call the Facilities office of Plans Design and Construction (FAC -PDC) at
24 5-2202 before performing work on campus that will disturb building

fixtures, walls, or ceiling (e.g., installing computer cables in the ceiling).
Facilities will help ensure that the work does not affect asbestos

containing materials.

i WARNING!
Do not han dle asbestos or suspected asbestos or try to remove it yourself.

Texas State University - San Marcos has an ongoing Asbestos

Management Program that strives to eliminate the potential hazards

associated with asbestos. A copy of the Texas State University - San
Marcos Asbestos Management Program is available from FAC -PDC. The
Texas State University - San Marcos FAC -PDC handles contracts for

consultation and/or abatement. Direct any questions about identifying or
removing asbestos to the FAC  -PDC. Address an y safety -related questions
to the RMSO.

D. Dress Code
Dress in a manner that does not impair safety. Loose clothing, long hair,
dangle jewelry, and sandals may be dangerous around moving equipment.

Always wear clothing that is appropriate for your job. Refer to the
chapters on Personal Protective Equipment RMSO for more information.

E. Graphics Arts Media
Ref: HCA T UPPS-04.05.05
The art supplies and chemicals associated with graphic media are often
extremely hazardous. Depending on the type of art supplies used, artists
can develop the same types of occupational diseases as industrial
workers. Studies show that people who work with hazardous graphic
media chemicals can develop dermatitis, lead poisoning, silicosis, liver and
kidney damage, nerve damage, reproductive problems, carbon monoxide
poisoning, cancer, and other ailments.
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The risk of chemical hazards is direct ly linked to the following factors:
e Duration and frequency of exposure
e Chemical toxicity
e Chemical amount

Workers are exposed to graphic media hazards through skin contact,
inhalation, and ingestion.

Follow these safety guidelines for working with graphi ¢ media materials
prior to use of a hazardous material:
e Be fully knowledgeable of the material I training under the Hazard

Communication Act (HCA) is mandatory.

e Wear protective clothing and follow MSDS, as appropriate.

e Use nontoxic or less toxic solvents a nd chemicals when possible.

e Eliminate toxic metals such as lead and cadmium. Instead, use
cadmium -free silver solders and lead  -free paint, glazes and
enamels.

e Use water -based instead of solvent -based materials.

e Use liquid materials to replace powders.

e Use wet techniques (such as wet sanding) instead of dry
techniques.

e Apply coatings by brushing or dipping instead of spraying.

e Eliminate cancer -causing chemicals.

1. Solvents
Solvents are used to dissolve oils, resins, varnishes, and inks.
They are also used to  remove paint and lacquer. Due to their
common usage, solvents are one of the most underrated media
hazards. Most organic solvents are poisonous if swallowed or
inhaled in sufficient quantities. They also cause dermatitis and
narcosis.

Use the least toxi ¢ solvent possible. Denatured or isopropyl
alcohol, acetone, and odorless mineral spirits are less toxic than
solvents such as chloroform or ethylene

2. Aerosol Sprays
Aerosol sprays, such as fixatives, paint sprays, and adhesive
sprays, are extremely dange rous if someone inhales the fine mists
produced by these products. Air brushes and spray guns are

equally hazardous. Use aerosol sprays in a well -ventilated area
and wear a dust/vapor mask to protect you from the hazardous
vapors.

3. Acids and Alkalis
The ac ids and alkalis used in ceramics, photo chemicals, paint
removers, and similar materials can be very caustic to the skin,
eyes, respiratory system, and gastrointestinal system. Likewise
the acids and alkalis used to etch metals and glass can be very
danger ous. Strong acids, such as hydrochloric, sulfuric, and
perchloric acid, require special handling as outlined in the MSDS.

3 August 3, 2006
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Alkalis, such as caustic potash, caustic soda, quicklime, and
unslaked lime, also require special treatment. Remember to add
acid to w ater, not water to acid, when mixing chemicals.

4. Paints and Pigments
Many paints and color pigments contain hazardous chemical
compounds. Lead paint, for example, is extremely dangerous, and
should never be used in its powder form. Other paint components,
such as chromate, cadmium, and cobalt pigments, are equally
hazardous. Do not inhale powdered paint or spray paint vapors or
accidentally ingest pigment by placing the brush tip in your
mouth. In addition, do not eat, drink, or smoke while painting.
Any of these activities could result in chronic poisoning.

The table below outlines common paint pigments and their
hazardous chemical component:

Hazardous Pigment (Paint Name)

Chemicals

Arsenic Emerald Green, Cobalt Violet

Antimony True Naples Yellow

Cadmi um All Cadmium Pigments

Chromium Zinc Yellow, Strontium Yellow, Chrome
Yellow

Cobalt Cobalt Violet, Cobalt Green, Cobalt Yellow,
Cerulean Blue

Lead Falk White, Lead White, Creminitz White,
Mixed White

Manganese Manganese Blue, Manganese Violet, Burnt
Umber,
Raw Umber, Mars Brown

Mercury Vermilion, Cadmium Vermilion Red

5. Photography
Many of the chemicals used for photographic processing can cause
severe skin and lung problems. The greatest hazards associated
with photography include the preparation an d use of concentrated
chemical solutions. Never touch chemical powders or solutions
with unprotected hands. In addition, take care not to stir up and
inhale chemical dusts.

i WARNING!
Good ventilation is essential when working with photographic
chemicals.

The following are common photographic agents and their hazards:
Developer: May cause skin irritation and allergic reactions.
Stop -bath: May cause burns and throat irritation.

Fixer: Highly irritating to lungs.

Intensifier: Very corrosive and may cause lu ng cancer.
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e Reducer: Contact with heat, concentrated acids, or
ultraviolet radiation produces poisonous gas.

e Toners: Highly toxic.

e Hardeners and stabilizers: Often contain formaldehyde
which is poisonous, a skin irritant, and a known carcinogen.

6. Plastics, Acrylics, Epoxy Resins
Plastic hazards result from making plastic and working with
finished plastic. The greatest hazards associated with making
plastic come from the monomers, solvents, fillers, catalysts, and
hardeners that are commonly toxic. The hazard s involved with
finished plastics result mainly from the methods used to work the
plastic. For example, overheating or burning plastic produces toxic
gases. Polishing, sanding, and sawing plastic produces harmful
dusts.

Certain types of plastics, such as acrylics and epoxy resins are
also hazardous. The components in acrylic, for example, include
irritants, explosives, and flammables. The main hazard associated
with acrylic compounds, however, is inhalation. Always maintain
good ventilation when working w ith acrylic.

The epoxy resins used in laminating, casting, glues, and lacquer
coatings, are also skin irritants, sensitizers, and suspected cancer
causing agents. Avoid skin contact and inhalation when working
with epoxy resins.

7. Pottery and Ceramics
Pott ery clay contains silicates that can be hazardous if inhaled.
Many low -fire clays and slip - casting clays also contain talc, which
may be contaminated with asbestos. Long -term inhalation of
ashestos can cause cancer and respiratory diseases. When mixing
clay dust or breaking up dry grog, use exhaust ventilation and/or
wear a toxic dust respirator. Work with wet clay when possible.

Pottery glazes also contain free silica, including flint, feldspar, and
talc. Wear a toxic dust respirator when mixing or sprayi ng glazes.

Toxic fumes and gases are often produced during the firing
process. Ensure that all kilns are ventilated. In addition, use
infrared goggles or a shield to look in the kiln peep hole. Proper
eye protection will help prevent cataracts.

8. Wood Work ing
The hazards associated with woodworking include sawdust
inhalation, exposure to toxic solvents and adhesives, and
excessive noise from woodworking tools. Long -term inhalation of
sawdust can cause chronic respiratory diseases. Depending on the
type of w o0o0d, short -term sawdust inhalation may also produce
allergic reactions. Toxic preservatives, such as arsenic compounds
and creosote, may cause cancer and reproductive problems.
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Epoxy resins and solvent  -based adhesives, also pose potential
hazards. Use dust  collectors around woodworking machines,
ensure proper ventilation, and wear personal protective
equipment, as appropriate.

F. Hearing Conservation Program
Excessive noise levels may permanently or temporarily damage a personds
hearing. Whenever possible, employees should reduce noise levels to an
acceptable level. The following table outlines OSHA limits for acceptable
noise exposure indicated as decibels (dB).

Sound Level Duration/Day
(dB) (Hours)
90 8
92 6
95 4
97 3
100 2
102 11/2
105 1
110 1/2
115 1/4 or less

Hearing loss can be permanent 0 wear protective equipment when noise
levels are high.

Before using personal protective equipment, such as ear plugs or muffs, to
reduce noise exposure, try to reduce noise levels by changing work
procedures. Maintenance practices, such as the following, can reduce
noise levels:

e Replacing worn or loose machine parts

e Performing high -noise operations during hours when people are
less likely to be affected

e Maintaining and lubricating equipment to eliminate rattles and
squeaks
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The following figure illustrates various noise levels:

EIWhisperlUdB
3048

| Street Sounds | 7048

[ Factory | 8090 B

| Sander | 85 dB

| Subway |90 4B

| Pheumatic Drill 10048
| Atillery/Car Hom | 12048

Engineering controls, such as the following, can also reduce noise levels:

e Replacing noisy materials

e Using large, low speed fans

e Considering the noise level of new equipment or processes before
purchasing or implementing
Placing heavy machines on rubber mountings
Using sound -absorbing acoustical tiles or baffles
Placing noisy machinery or operations in a separate area or room
Enclosing noisy conveyors

Areas that may require hearing protection include machine shops, the
power plant, etc. Observe all warning signs and wear hearing protection
whenever necessary. Do not interfere with, remove, or modify noise
abatement equipment. Keep all equipment properly maintained, and
report any malfunctions immediately.

Refer to the chapter on Personal Protective Equipment for more
information on hearing protection. Direct all questions regarding hearing
conservation to the Facilities Department T who monitors noise levels.

G. Heat Stress
People may suffer from heat stress during hot, humid conditions. Because
the climate at Texas State University - San Marcos is conducive to heat
stress, people must take preventive measures to reduce their risk. To
prevent heat stress, employees should limit strenuous physical activity
during the hottest portion of the day, wear a brimmed hat when in the
sun, take frequent breaks, and drink plenty of fluids.
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Heat stress occurs int  wo forms: heat exhaustion and heat stroke.

1. Heat Exhaustion
Heat exhaustion is usually caused by strenuous physical activity
and hot, humid conditions. Because heat exh
response to insufficient water and salt, it should be treated as
quickly as possible.

Signs and symptoms of heat exhaustion include the following:
Exhaustion and restlessness
Headache

Dizziness

Nausea

Cold, clammy, moist skin

Pale face

Cramps in abdomen and lower limbs
Fast, shallow breathing

Rapid, weak pulse

Falling body temperature

Fainting

Take the following steps to administer first aid for heat
exhaustion:
e Have the victim lie down in a cool or shaded place.
e If the victim is conscious, have him/her slowly sip cool
water.
e If the victim is unconscious or is consci ous but does not
improve, seek medical aid as soon as possible.
e If the victim is sweating profusely, have him or her sip cool
water that contains one teaspoon of table salt per pint of
water.

2. Heat Stroke
Heat stroke is usually caused by exposure to extrem e heat and
humidity and/or a feverish illness. Heat stroke occurs when the
body can no longer control its temperature by sweating. Heat
stroke is extremely dangerous and may be fatal if not treated
immediately.

The signs and symptoms of heat stroke includ e the following:
Hot, dry skin

Headache

Dizziness

High temperature

Strong pulse

Noisy breathing

Unconsciousness
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Immediately take the following steps to administer first aid for
heat stroke:
If possible, move the victim to a cool place.
Seek medical atten tion as soon as possible.
Remove the victimbébs clothing.
If the victim is conscious, place him in a half -sitting
position and support the head and shoulders.
e If the victim is unconscious, place him on the side with the
head facing sideways.
e Fanthevictima nd sponge the body with cool water.

H. Housekeeping
Good housekeeping skills are essential for personal safety. Texas State
University - San Marcos employees are responsible for reducing potential
hazards and keeping theirw  ork areas safe and clutter  -free. Good
housekeeping guidelines include keeping aisles and stairways free from
clutter, cleaning spills, minimizing combustibles in workplace and storage
areas, and keeping all exits free from obstructions.

Maintain clear an d unobstructed access to emergency equipment, such as
fire extinguishers, pull stations, eye wash units, showers, etc.

For more specific information on housekeeping, refer to the section in this
manual that corresponds to your workplace (i.e., Laboratory Safety, Office
Safety, etc.)

I.  Indoor Air Quality
Indoor air quality refers to the condition of air within an enclosed
workplace. The indoor environment of any building is based on several
factors including location, ¢ limate, building design, construction
techniques, building occupant load, and contaminants.

Four key elements are involved in the development of poor indoor air
quality:

e Multiple contaminant sources

e Poor ventilation systems

e Pollutant pathways

e Building us age and occupant load

Outside sources for indoor air contaminants include pollen, dust, industrial
pollutants, vehicle exhaust, and unsanitary debris near outdoor air intake
vents. Other outdoor agents, such as underground storage tanks or
landfills, may also affect indoor air quality.
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Indoor contaminants are classified according to these categories:

e Combustion products (e.g., smoke)
Volatile organic compounds (e.g., solvents and cleaning agents)
Respiratory particulates (e.g., dust, pollen, and asbestos )
Respiratory byproducts (e.g., carbon dioxide)
Microbial organisms (e.g., mold, mildew, fungi, and bacteria)
Radionuclides (e.g., radon)
Odors (e.g., perfume, smoke, mold, and mildew)

Additional examples of indoor contaminants include dust, dirt or micro bial
growth in ventilation systems, emissions from office equipment, and
fumes or odors from any source.

Texas State University - San Marcos follows recognized guidelines for new
building ventilation systems and air quality control; however, employees

are also responsible for the quality of their indoor air. Because indoor air

often contains a variety of contaminants at levels far below most exposure
standards, it is difficult to link specific health problems with known

pollutants. Employees must minimize all contaminants to reduce the low -
level pollutant mixtures that commonly cause health problems.

The following practices will help ensure optimum indoor air quality:

e Fix leaks and drips. (Moisture promotes microbial [i.e., mold and
mildew] growth.)

e Clean mold and mildew growths with a bleach/water mixture to
prevent regrowth.

e Ensure that indoor ventilation filters are changed regularly.

e Keep laboratory doors closed.

e Minimize chemical and aerosol usage. Ventilate your area when
chemical or aerosol usage is required. (These compounds include
paint, cleaning agents, hairspray, perfume, etc.)

Do not block air ducts to control the temperature in your office.
Avoid smoking or cooking in enclosed areas. (This is strictly
prohibited within University facilities an d vehicles.)

e If possible, open windows when it is cool and dry outside.

If you have any questions concerning indoor air quality, please contact the
RMSO at 245 -3616.

J. Lead Paint
According to the Centers for Disease Control, lead poisoning is a leading
environment al heal th risk. Lead accumul ation in

lead to fatigue, sudden behavioral change, abdominal pain, anorexia,
chronic headaches, joint aches, depression, anemia, impotence, and
severe fetal damage in  unborn infants.
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Buil dings that were constructed or painted prio
contain lead paint. Because common sources of lead exposure include
ingestion (lead paint) or inhalation (lead -containing dust), it is important

to identify all are  as that contain lead paint. If lead paint flakes or chips, it
must be encapsulated or removed by qualified persons.

The following locations should also be inspected for lead paint:
e Areas where young children or pregnant women are present
e Areas with flakin g or deteriorating paint
e Areas that were built or painted prior to t
testing is particularly important before beginning renovation on
older buildings.)

Contact the Facilities Department or RMSO if you have any questions
about lead pai nt hazards.

K. Lifting
All employees must use proper lifting techniques to avoid injury when
lifting heavy objects. In general, employees should seek assistance when
lifting objects that weigh 50 pounds or more. Use your good judg ement to
determine if you need assistance, a dolly, back support belt, or other tool
to safely lift an object.

The back supports the weight of the entire upper body. When you lift

objects or move heavy loads, your back has to support even more weight.

fyou exceed your bodyds natural l'imits, your ba
your body and the extra load. The excess, unsupported pressure is

transferred to the lower back, where injury is imminent. By using the

muscles in your arms and legs and exercising proper lifting techniques,

you can move loads safely and protect your back from possible injury.

Follow these guidelines to help avoid back injuries:

Avoid moving objects manually. Plan jobs and arrange work areas so that
heavy items may be moved mechanically.

Keep in good physical condition. If you are not used to lifting and vigorous
exercise, do not attempt difficult lifting tasks.

Think before you act. Use proper lifting techniques and lifting aides such
as back support belts, dollies, etc. Get help if you need it.

When lifting heavy objects, follow these steps and refer to the illustration
on the following page:

Test the objectédés weight before handling it. |If
get assistance.

Face the object, place one foot behind the object and one foot along its

side.

Bend at the knees.

Get a firm, balanced grip on the object. Use the palms of your hands, and
use gloves if necessary.

Keep the object as close to your body as possible. (Pull the load in close
before lifting.)
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Lift by straighteni  ng your legs and slightly unbending your back.

If the object is too heavy or bulky, get help.
Do not twist the back or bend sideways.
Do not perform awkward lifts.

Do not |ift objects at armbés | engt h.
When moving objects, proceed with caution through doo rs and around
corners.

Improper Lifting Proper Lifting
L. Polychlorinated Biphenyls (PCBs)

PCBs are found in many oil  -based items, electrical fluids, capacitors, light
ballasts, and transformers. PCBs are known carcinogens that are toxic to
humans through skin exposure, inhalation, and ingestion. PCBs cause skin
disorders and they irritate the eyes, ears, nose, and throat.

Before shipping, handling, or disposing of oil -based products, Texas State
University - San Marcos employees must determine if their products
contain PCBs. Common trade names for PCBs include the following:

Aroclor and Aroclor B Eucarel
Abestol Hyvol
Askarel and Adkarel Inerteen
Chlorextol No-Flamol
Chlorinol Pyranol
Clorp hen Pyroclor
Diaclor Saf-T-Kuhl
Dykanol Sanotherm
Elemex
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Owners are specifically responsible for properly handling any equipment
containing PCBs. For example, PCB transformers must meet the following
requirements:
e PCB transformers and owners must be registered with the local
Fire Department.
e The PCB transformer and access to the PCB transformer (fences,
doors, etc.) must be plainly marked with a PCB label.
e Combustible materials may not be stored within five meters of a
PCB transformer or enclosure.
e |f atransformer is involved in a fire -related incident, the National
Response Center must be notified.
e Radial PCB transformers must be equipped with high current fault
protection. Units with secondary voltage of 480 volts or greater
must be equipped with|  ow current fault protection.
e The Texas Commission on Environmental Quality considers PCBs to
be special waste Class 1 Industrial Waste. Contact the RMSO for
disposal procedures.

iIMPORTANT!
Report all PCB leaks (e.g., transformer leaks) to Facilities Depa rtment or
the RMSO.

M. Preventing Slips and Falls
It is easy to prevent falling accidents. Employees should always follow
good housekeeping practices and pay attention to their environment to
avoid slips and fal Is.

In addition, employees should follow these guidelines:
e Turn on office lights. Ensure that passageways are adequately
lighted.
e Avoid horseplay.
¢ Avoid unnecessary haste. Do not run in work areas.
Use ladders or step - stools to reach high places. Never ¢ limb onto a
chair, drawer, or shelves.
Keep hallways and stairwells neat and free of obstacles.
Remove items that may pose a potential slipping hazard.
Clean up spills as soon as they occur.
Never obstruct your view when walking.
Do not wear clothing that is too long or shoes that have slippery
heels or soles.
Hold the handrail when using stairs.
e Be careful when walking on wet surfaces or when entering a
building while wearing wet shoes.
e Report uneven surfaces, such as loose or missing floor tiles, to
Facilities for repair.

13 August 3, 2006



TEXAS ?h{’ STATE Safety Manual

Chapter 1
General Safety

The rising STAR of Texas .,

N. Smoking
The United States Surgeon General and the Environmental Protection
Agency have determined the following:

Breathing secondary smoke causes various diseases and allergic reactions

in healthy non -smoke rs.

Separating smokers and non  -smokers within the same air space does not
eliminate exposure to environmental tobacco smoke for non -smokers.
Tobacco smoke and secondary tobacco smoke are Class A carcinogens.

To promote a safe, healthy, and pleasant enviro nment for employees,
students, and visitors, Texas State University - San Marcos has instituted
a Smoking Policy - UPPS 04.05.02 .

O. Visitor Safety
Em ployees must take special care to ensure visitor safety. This is
particularly important when bringing visitors to potentially hazardous
areas such as construction sites or laboratories.

iIMPORTANT !
Office visitors should be escorted; worksite visitors sho uld be escorted,
supervised, and monitored. Do not bring children to the workplace.

If a visitor is injured, be sure to report the occurrence to:
e University Police
e University Attorneyds Office
¢ RMSO
e After attending to the injury.
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Il. Office Safety

A. General Office Safety
A large percentage of workplace accidents and injuries occur in office
buildings. Like the shop or laboratory, the office requires a few preventive
measures to ensure  a safe and healthful environment. Common causes of
office accidents include the following:

e Slipping, tripping, and falling hazards

Burning, cutting, and pinching hazards

Improper lifting and handling techniques

Unobservant and inattentive employees

Improp er office layout and arrangement

Dangerous electrical wiring

Exposure to toxic substances

Horseplay

The following sections address several office safety practices. Other
preventive measures not mentioned here might be necessary also.

REMEMBER :
The offic e building is not a sterile working environment; common
workplace hazards can be extra dangerous when you ignore them.

Refer to other chapters in this manual, such as Electrical Safety, General
Safety, Fire Safety, and others for more information on workp lace safety.
Always use common sense when safety is a concern.

B. Good Housekeeping Practices
Many office accidents are caused by poor housekeeping practices. By
keeping the office floor both neat and clean, yo u can eliminate most
slipping, tripping, and falling hazards. Other good housekeeping practices
include the following:

e Ensure that office lighting is adequate and available. Replace
burned out light bulbs, and have additional lighting installed, as
necessary.

e Ensure that electrical cords and phone cords do not cross
walkways or otherwise pose a tripping hazard. If you cannot move
a cord, have a new outlet installed or secure the cord to the floor
with cord covering strips. Do not tape cords down or run them
underneath carpet.

e Report or repair tripping hazards such as defective tiles, boards, or
carpet immediately.

e Clean spills and pick up fallen debris immediately. Even a loose
pencil or paper clip could cause a serious falling injury.

o Keep office equipment,  facilities, and machines in good condition.

e Store items in an approved storage space. Take care to not stack
boxes too high or too tight. Ensure that boxes are clearly labeled
with their contents.
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C. Hazardous Objects and Material
Hazardous objects such as knives and firearms are not permitted in the
workplace. In addition, hazardous chemicals and materials should not be
stored in the general office. Hazardous materials include, but are not
limited to, the  following:

e Carcinogens

Combustibles

Flammables

Gas cylinders

Irritants

Oxidizers

Reactives

D. Preventing Cuts and Punctures
Cuts and punctures happen when people use everyday office supplies
without exercisin g care. Follow these guidelines to help reduce the chance
for cuts and punctures:
When sealing envelopes, use a liquid dispenser, not your tongue.
Be careful when using kitchen knives, scissors, staplers, letter openers,
and box openers. Any of these items could cause a painful injury.
Avoid picking up broken glass with your bare hands. Wear gloves and use
a broom and a dustpan.
Place used blades or broken glass in a rigid container, such as a box,
before disposing in a wastebasket.

E. Preventing Machine Acci dents
Only use machines that you know how to operate. Never attempt to
operate an unfamiliar machine without reading the machine instructions or
receiving directions from a qualified employee. In addition, f ollow these
guidelines to ensure machine safety:
e Secure machines that tend to move during operation.
e Do not place machines near the edge of a table or desk.
e Ensure that machines with moving parts are guarded to prevent
accidents. Do not remove these guards
e Unplug defective machines and have them repaired immediately.
¢ Do not use any machine that smokes, sparks, shocks, or appears
defective in any way.
e Close hand -operated paper cutters after each use and activate the
guard.
e Take care when working with copy m achines. If you have to open
the machine for maintenance, repair, or troubleshooting,
remember that some parts may be hot. Always follow the
manufacturerés instructions for troubl eshoo!
e Unplug paper shredders before conducting maintenance, repair, or
troubleshooting.

16 August 3, 2006



TEXAS ?t:" STATE Safety Manual

Chapter 2
Office Safety

The rising STAR of Texas .,

Some items can be very dangerous when worn around machinery with
moving parts. Avoid wearing the following items around machines within
unguarded moving parts:

Loose belts

Jewelry

Long, loose hair

Long, loose sleeves or pants

Scarves

Ties

F. Preventing Slips and Falls
As outlined in the General Safety chapter of this manual, the easiest way
to avoid slips and falls is to pay attention to your surroundings and to
avoid running or rushing. To ensur e safety for others in the office,
however, follow these guidelines:
e Arrange office furnishings in a manner that provides unobstructed
areas for movement.
o Keep stairs, steps, flooring, and carpeting well maintained.
e Ensure that glass doors have some type o f marking to keep people
from walking through them.
e Clearly mark any difference in floor level that could cause an
accident.
e Secure throw rugs and mats to prevent slipping hazards.
e Do not place wastebaskets or other objects in walkways.

G. Preventing Stress
To reduce stress and prevent fatigue, it is important to take mini -breaks
(not many breaks) throughout the day. If possible, change tasks at least
once every two hours. Stretch your arms, neck, and legs often if you do
the same type of work for long periods of time. Rest your eyes often by
closing them or looking at something other than the work at hand. For a
quick pick -me-up, breathe deeply several times by inhaling through your
nose and exhaling through your mouth. | n addition, always try to eat your
lunch somewhere other than your desk.

Other examples of stress  -relieving exercises that can be done at your
desk include the following:
e Head and Neck Stretch:
Slowly turn your head to the left, and hold it for three seco nds.
Slowly turn your head to the right, and hold it for three seconds.
Drop your chin gently towards your chest, and then tilt it back as
far as you can. Repeat these steps five to ten times.
e Shoulder Roll:
Roll your shoulders forward and then backward us ing a circular
motion.
e Upper Back Stretch:
Grasp one arm below the elbow and pull gently towards the other
shoulder. Hold this position for five seconds and then repeat with
the other arm.
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e Wrist Wave:
With your arms extended in front of you, raise and low er your
hands several times.
e Finger Stretch:
Make fists with your hands and hold tight for one second, then
spread your fingers wide for five seconds.

H. Equipment Safety
As mentioned earlier, common office machines, such as the following,
require special safety consideration: copiers, microwaves, adding
machines, typewriters, and computers. Be sure you know how to operate
these machines before using them, and never use one of these machines
if you think it is defective.

Other office equipment that requires safety consideration includes
furniture such as file cabinets and shelves, desks, and chairs.

1. File Cabinets and Shelves
Because file cabinets and shelves tend to support heavy loads,
treat them with special care.

Follow these safety guidelines for file cabinets:

e Secure file cabinets that are not weighted at the bottom.
Either bolt them to the floor or to the wall.

e Ensure that file cabinet drawers cannot easily be pulled
clear of the cabinet.

e Do not block ventilation gr ates with file cabinets.

e Open only one drawer at a time to keep the cabinet from
toppling.

e Close drawers when they are not in use.

e Do not place heavy objects on top of cabinets. Be aware
that anything on top of a cabinet may fall off if a drawer is
opened suddenly.

e Close drawers slowly using the handle to avoid pinched
fingers.

o Keep the bottom drawer full. This will help stabilize the
entire cabinet.

In addition, follow these safety guidelines for office shelves:

e Secure shelves by bolting them to the floor or wall.

e Place heavy objects on the bottom shelves. This will keep
the entire structure more stable.

e Ensure that there is at least 18 inches between the top
shelf items and the ceiling. This space will allow ceiling
sprinklers (if present) to function pro perly if a fire occurs.

e Do not block ventilation grates with shelves.

e Never climb on shelves (even lower shelves). Use an
approved ladder.
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2. Desks
Follow these safety guidelines for office desks:

e Keep desks in good condition (i.e., free from sharp edges,
nails, etc.).

e Ensure that desks do not block exits or passageways.

e Ensure that glass -top desks do not have sharp edges.

e Ensure that desks with spring -loaded tables function
properly. The table should not spring forth with enough
force to cause an injury.

e Do not climb on desks. Use an approved ladder.

e Keep desk drawers closed when not in use.

e Repair or report any desk damage that could be hazardous.

3. Chairs
Safety guidelines for office chairs include the following:
e Do not lean back in office chairs, particula rly swivel chairs
with rollers.

e Do not climb on any office chair. Use an approved ladder.
o Office desk chairs should have adjustable back supports
and seat height. Make sure that your <ch
position and seat height are comfortable.
e Take care when sitting in a chair with rollers. Make sure it
does not roll out from under you when you sit down.
Repair or report any chair damage that could be hazardous.
Do not roll chairs over electrical cords.

4. Ladders
Always use an approved ladder or stool to r each any item above
your extended arm height. Never use a makeshift device, such as
a desktop, file cabinet, bookshelf, or box, as a substitute for a
ladder.

Follow these guidelines when using ladders:

e Do not load a ladder above its intended weight capaci ty.

e Place ladders on slip -free surfaces even if they have slip -
resistant feet. Secure the ladder if a slip -free surface is not
available.

e Avoid placing ladders in walkways. Secure a ladder if its
location could cause an accident.
Keep areas around ladders  clean and free of debris.
Do not use a ladder in front of a door unless the door is
locked and barricaded.

Refer to the Shop Safety chapter in this manual for more
information on ladder safety.
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I.  Work Station Arrangement
With the extensive use of computers and other automated desk devices in
the workplace, employees must take special care to ensure proper
workstation arrangement. For the purpose of this manual, a workstation
consists of the equipment and furnit ure associated with a typical desk job
(i.e., desk, chair, and computer components).

In recent years, computer screens or Video Display Terminals (VDTs) have
received much attention concerning nonionizing radiation levels. Tests
prove, however, that VDTs do not emit harmful levels of radiation.
Improper workstation arrangement combined with repetitive motion,
however, may contribute to visual and musculoskeletal fatigue.

Cumulative trauma disorders, such as carpal tunnel syndrome may result
from the stres s of repetitive motion. Therefore, it is very important to
arrange your workstation properly and to take breaks frequently.

The following sections offer recommendations for ensuring employee
comfort through proper workstation arrangement.

1. Operatortiors Posi
Your seating position at work is important to your comfort and
safety. To reduce the painful effects of repetitive motion, follow
these guidelines when working with computers or typewriters:

e Always sit up straight. Make sure your chair is adjusted to
provide adequate support to your back.

e Place your feet flat on the floor or on a footrest. Lower legs
should be approximately vertical, and thighs should be
approximately horizontal. The majority of your weight
should be on the buttocks.

e Ensure thatthere is atleast 1 inch of clearance between
the top of your thighs and the bottom of the desk or table.

o Keep your wrists in a natural position. They should not rest
on the edge of the desk.

e Keep the front edge of your chair approximately 4 inches
behind your k nees.
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2. Equipment Arrangement
By properly arranging your equipment, you can also help reduce
the harmful effects of repetitive motion. Follow these guidelines
for arranging office equipment:
a) Lighting:
Lighting around computer workstations should illuminat e
the work area without obscuring the VDT or causing glare.
Position computer screens, draperies, blinds, and pictures to
reduce glare during work hours (e.g., place the VDT screen
at a right angle to the window).
b) VDT Screen:
VDT images should be cleara  nd well defined. Adjust the
screends brightness, contrast and displ a
needs. If a screen flickers or jumps, have it repaired or
replaced.
Place the VDT 20 -28 inches away from your face. The
center of the VDT should be approximately 15 to 25 degrees
below your line of vision.
c) Keyboards:
Position computer keyboards so that the angle between the
forearm and upper arm is between 80 and 120 degrees.
Place the keyboard in an area that is accessible and
comfortable.
d) Wrist Support:
Use wrist suppo rts made of a padded material. The support
should allow you to type without bending your wrists.
e) Document Holders:
Keep documents at approximately the same height and
distance from your face as the VDT screen.
f) Telephones:
Neck tension is a common problem c aused by holding the
telephone between the head and neck. Use a headset or
speakerphone if you use the telephone for extended periods
of time.
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lll. Shop Safety

A. General Shop Safety
The haz ards associated with shop work require special safety
considerations. Whether you work in a metal shop, wood shop,
automotive shop, glass shop, or electrical shop, the potential hazards for
personal injury are numerous. This chapter highlights essential sa fety
information for working in a Texas State University - San Marcos shop.
Refer to other chapters in this manual, including General Safety, Electrical
Safety, and Fire/Life Safety, for more information on handling many shop
situations.

The following tab le highlights common shop hazards

Potential Hazards Hazard Sources
Physical: - Oxygen, acetylene, a ir grinders,
- Compressed air/gases saws, welders
- Flying debris - Any power tool
- Noise - Vises, power tools, handto  ols
- Pinching, cutting, amputation - Wood/metal ch ips, electrical cords,
- Slipping, tripping oil, etc
- UV radiation - Welding
Electrical:

- Overload - Too many cords per outlet
- Fire - Frayed, damaged cords
- Shock - Ungrounded tools, equipment
Fire: - Gasoline, degreasers, paint
- Flammable ¢ hemicals thinners, etc.
- Sparks - Welders, grinders
- Static sparks - Ungroun ded tools or solvent
- Uncontrolled fire containers

- Lack of appropriate fire

extinguishers

Chemical:
- Toxic liquids - Cleaning solvents, degreasers, etc.
- Toxic fumes, gas es, dusts - Welding, motor exhaust, etc.

It is not possible to detail all the risks involved with shop work. However,

it is possible to foresee many hazards by carefully planning each job. To
prevent accidents, u tilize your knowledge, training, and common sense.
Evaluate potential sources of injury, and attempt to eliminate any

hazards.
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B. Personal Protection
There are several measures you must take to protect yourself from shop
hazards. For example, do not wear the following when working around
machinery:
e Loose fitting clothing
e Neckties
o Jewelry

If you must wear a long sleeved shirt, be sure the sleeves are rolled down
and buttoned. Snug fitting clothes and safety shoes are essential safety
equipment in the shop.

Always wear safety glasses with side shields when working with shop
equipment. Additional protection using goggles or face shields may be
necessary for the following types of work:

e Grinding, Chipping, Sandblasting

e Welding

e Glassworking

Wear approved hard hats whenever there is a chance of objects falling
from above. In addition, wear suitable gloves, preferably leather, when
working with the following:

e Scrap metal or wood

e Sharp -edged stock

e Unfinished lumber

Refer t o the Personal Protective Equipment chapter in this manual for
more information.

C. Job Safety
Before beginning work in a shop, be sure you are authorized to perform
the work to be done and inspect your tools and equipment. If a procedure
is potentially hazardous to others in the area, warn fellow workers
accordingly. Use warning signs or barriers, as necessary.

Notify your supervisor if you notice any unsafe conditions such as the
following:

o Defective tools or equipment

e Improp erly guarded machines

e Qil, gas, or other leaks

Inform other employees if you see an unsafe work practice; however, be
careful not to distract a person who is working with power tools.

D. Safety Guidelines
Follow these guidelines for general shop safety:
¢ Know the hazards associated with your work. Be sure you are fully
educated on the proper use and operation of any tool before
beginning a job.
e Always wear appropriate safety gear and protective clothing.
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e Wear nitrile glo ves when cleaning with degreasers or ferric
chloride.

e Ensure that there is adequate ventilation to prevent exposure from
vapors of glues, lacquers, paints and from dust and fumes.

e Maintain good housekeeping standards.

o Keep the work area free from slipping/ tripping hazards (oil, cords,
debris, etc.).

e Clean all spills immediately.

e Remove sawdust, wood chips, and metal chips regularly.

e |tis recommended that electrical cords pull down from an
overhead pulley rather than lying on the floor.

e Leavetool and equi pment guards in place.

e Know where fire extinguishers are located and how to use them.

e Make sure all tools and equipment are properly grounded and that
cords are in good condition.

e Double -insulated tools or those with three -wire cords are essential
for safe ty.

e Use extension cords that are large enough for the load and
distance.

e Secure all compressed gas cylinders. Never use compressed gas to
clean clothing or skin.

e Always use flashback arrestors on cutting/welding torches.

e Take precautions against heat strok e and heat exhaustion.

e Wear infrared safety goggles when appropriate.

Refer any questions regarding shop safety to the Facilities Department
and/or RMSO.

E. Hand Tools
Hand tools are non -powered tools. They include axes, wrenc hes,
hammers, chisels, screw drivers, and other hand -operated mechanisms.
Even though hand tool injuries tend to be less severe than power tool
injuries, hand tool injuries are more common. Because people take
everyday hand tools for granted, they forget to follow simple precautions
for safety.

The most common hand tool accidents are caused by the following:
e Failure to use the right tool

Failure to use a tool correctly

Failure to keep edged tools sharp

Failure to replace or repair a defective tool

Failure to store tools safely

iIMPORTANT!
Use the right tool to complete a job safely, quickly, and efficiently.

Follow these guidelines for general hand tool safety:
e Wear safety glasses whenever you hammer or cut, especially when
working with surfaces that chi p or splinter.
e Do not use a screwdriver as a chisel. The tool can slip and cause a
deep puncture wound.
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e Do not use a chisel as a screwdriver. The tip of the chisel may
break and cause an injury.

e Do not use a knife as a screwdriver. The blade can snap and i njure
an eye.

e Never carry a screwdriver or chisel in your pocket. If you fall, the
tool could cause a serious injury. Instead, use a tool belt holder.

e Replace loose, splintered, or cracked handles. Loose hammer, axe,
or maul heads can fly off defective h andles.

e Use the proper wrench to tighten or loosen nuts. Pliers can chew
the corners off a nut.

e When using a chisel, always chip or cut away from yourself. Use a
soft -headed hammer or mallet to strike a wooden chisel handle. A
metal hammer or mallet may ca use the handle to split.

¢ Do not use a wrench if the jaws are sprung.

e Do not use impact tools, such as chisels, wedges, or drift pins, if
their heads are mushroom shaped. The heads may shatter upon
impact.

e Direct saw blades, knives, and other tools away fro m aisle areas
and other employees.

o Keep knives and scissors sharp. Dull tools are more dangerous
than sharp tools.

e Iron or steel hand tools may cause sparks and be hazardous
around flammable substances. Use spark -resistant tools made
from brass, plastic,a  luminum, or wood when working around
flammable hazards.

Improper tool storage is responsible for many shop accidents. Follow
these guidelines to ensure proper tool storage:
e Have a specific place for each tool.

¢ Do not place unguarded cutting tools in a dra wer. Many hand
injuries are caused by rummaging through drawers that contain a
jumbled assortment of sharp -edged tools.
e Store knives or chisels in their scabbards.
¢ Hang saws with the bl ades away from someone:
e Provide sturdy hooks to hang most tools on.
¢ Rack heavy tools, such as axes and sledges, with the heavy end
down

F. Insulation
Asbestos, man -made mineral fibers, PVC, and urethane foam can be
extreme respiratory hazards. To protect yourself from these and other
respi ratory hazards, minimize your exposure to particulate matter from
insulation, fumes, dusts, and aerosols. Refer to the General Safety chapter
for more information on asbestos and respiratory hazards.
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G. Ladders
Ladders can make m any tasks easier, but they are also a continual safety
hazard. Even the best ladder is not safe unless you are trained and
proficient in using ladders. Each year, many people suffer serious injuries
from accidents involving ladders. Before you use a ladder , take a moment
to think about doing it safely.

A secure, well made ladder is necessary for safe ladder use. Ladders come

in different styles, including step, straight, and extension. They also vary

in construction and may consist of wood, aluminum, or fiberglass. Choose
the correct type and size ladder for the job. All ladders sold within the

U.S. are rated as follows:

o Type lA:

Heavy -duty industrial ladder rated to hold up to 250 pounds.
e Typell

Medium -duty commercial ladder rated to hold up to 225 pou nds.
o Typelll

Light -duty household ladder rated to hold up to 200 pounds.

Follow these guidelines for safe ladder usage:

e Always inspect a ladder before you climb it. Make sure the steps
are sturdy and the locking mechanisms are in good working order.

e Carry ladders horizontally with the front end slightly higher than
the back end.

e To open a stepladder, make sure the spreader is locked and the
pail shelf is in position. To open an extension ladder, brace the
bottom end and push the rungs or rails out.

e Place ladders on a solid, level surface to ensure safety:

e Watch for overhead obstructions and powerlines.

e To prevent ladders from sinking into soft ground, use a
large board under the feet of the ladder.

e Position a straight or extension ladder so that the base of
the ladder is one foot away from the vertical support for
every four feet of working ladder height (e.g., if you are
working with eight feet of ladder, place the base of the
ladder two feet from the wall).

e Do not place the top of a ladder against a wind oW or an
uneven surface.

e When possible, tie the top of a straight or extension ladder
to supports. Stake and tie the feet of the ladder.

e An extension ladder used for access to a roof must extend
at least 3 feet beyond the support point.

e Use awooden or pla stic ladder if you must work near
electrical sources.

e Do not place a ladder in front of a door unless you lock and
barricade the door and post a warning sign on the opposite
side of the door.
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e Use common sense when climbing or working on ladders:
e Wear shoe s with slip -resistant soles and make sure they
are dry before climbing.
e Never allow more than one person on a ladder.
e To climb or descend a ladder, face the ladder and firmly
grip the rails, not the rungs, with both hands.
e Keep your body between the rails at all times. Do not shift
your weight to one side.
e Have someone steady the ladder if it cannot be secured
otherwise.
e Do not stand on the top four rungs of an extension ladder
or the top two rungs of a step ladder.
e When working on a ladder, keep two feet a nd one hand on
the ladder at all times.
Do not stand on the bucket shelf of a ladder.
When working on a ladder, carry small tools on a tool belt.
Use a rope to raise and lower heavy tools.
e Never leave a raised or open ladder unattended.
e Store ladders away from heat and moisture. Destroy damaged or
unsafe ladders.

H. Power Tools

Power tools can be extremely dangerous if they are used improperly. Each

year, thousands of people are injured or killed by power tool accidents.

Common accidents associated with power tools include abrasions, cuts,

lacerations, amputations, burns, electrocution, and broken bones. These

accidents are often caused by the following:

¢ Touching the cutting, drilling, or grinding components

e Getting caughtin mo  ving parts

o Suffering electrical shock due to improper grounding, equipment
defects, or operator misuse
Being struck by particles that normally eject during operation
Touching hot tools or workpieces
Falling in the work area
Being struck by falling tools
Wh en working around power tools, you must wear personal protective
equipment and avoid wearing loose clothing or jewelry that could catch in
moving machinery. In additional to general shop guidelines, follow these
guidelines for working with power tools:

e Use the correct tool for the job. Do not use a tool or attachment
for something it was not designed to do.

e Select the correct bit, blade, cutter, or grinder wheel for the
material at hand. This precaution will reduce the chance for an
accident and improve the quality of your work.

e Keep all guards in place. Cover exposed belts, pulleys, gears, and
shafts that could cause injury.

e Always operate tools at the correct speed for the job at hand.
Working too slowly can cause an accident just as easily as working
too fast.

e Watch your work when operating power tools. Stop working if
something distracts you.
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e Do not rely on strength to perform an operation. The correct tool,
blade, and method should not require excessive strength. If undue
force is necessary, you may be u sing the wrong tool or have a dull
blade.

e Before clearing jams or blockages on power tools, disconnect from
power source. Do not use your hand to clear jams or blockages,
use an appropriate tool.

e Never reach over equipment while it is running.

e Never disabl e or tamper with safety releases or other automatic
switches.

e When the chance for operator injury is great, use a push stick to
move material through a machine.

e Disconnect power tools before performing maintenance or
changing components.

e Keepafirmgripo n portable power tools. These tool
awayo from operators and can be difficult t

¢ Remove chuck keys or adjusting tools prior to operation.

e Keep bystanders away from moving machinery.

¢ Do not operate power tools when you are sick, fatigu ed, or taking
strong medication.

e When possible, secure work pieces with a clamp or vise to free the
hands and minimize the chance of inju ry. Use a jig for pieces that
are unstable or do not lie flat.

I.  Machine Guards
Movin g machine parts must be safeguarded to protect operators from
serious injury. Belts, gears, shafts, pulleys, fly wheels, chains, and other
moving parts must be guarded if there is a chance they could contact an
employee.

As mentioned before, the hazards a ssociated with moving machinery can
be deadly. Hazardous areas that must be guarded include the following:
Point of operation:

e Area where the machine either cuts, bends, molds, or forms, the

material.
e Pinch/nip point:
e Area where moving machine parts can tr ap, pinch, or crush body

parts (e.g., roller feeds, intermeshing gears, etc.).
e Sharp edges
e Stored potential energy

There are three types of barrier guards that protect people from moving
machinery. They consist of the following:

e Fixed guards

e Interlocked g uards

e Adjustable guards

1. Afixed guard is a permanent machine part that completely encases
potential hazards. Fixed guards provide maximum operator protection.
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2. Interlock guards are connected to a machinefd
guard is opened or removed, the machine automatically disengages.

Interlocking guards are often preferable because they provide

adequate protection to the operator, but they also allow easy machine

maintenance. This is ideal for problems such as jams.

3. Self-adjusting guards change th  eir position to allow materials to
pass through the moving components of a power tool. These guards
accommodate various types of materials, but they provide less
protection to the operator.

iIMPORTANT!
Guards must be in place. If a guard is removed to per form maintenance or
repairs, follow lockout/tagout procedures.

Replace the guard after repairs are completed. Do not disable or move
machine guards for any reason. If you notice that a guard is missing or
damaged, contact your supervisor and have the gua rd replaced or
repaired before beginning work.

NOTE :
Hand - held power tools typically have less guarding in place than
stationary power tools. Use extreme caution when working with hand -held
power tools and always wear a face shield.

J. Safety Guidelines
In addition to the safety suggestions for general power tool usage, there
are specific safety requirements for each type of tool. The following
sections cover safety guidelines for these types of tools:

e Dirill press

Grinde r

Jointer and shaper

Lathe

Nail/air gun

Planer

Forging machines

Sander

Saw:

Band
Circular
Radial arm
Table
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1. Drill Press Safety

Follow these safety guidelines when using drill presses:

e Securely fasten work materials to prevent spinning. Never

use your han ds to secure work materials.

e Use a center punch to score the material before drilling.
Run the drill at the correct speed. Forcing or feeding too
fast can break drill bits.

Never attempt to loosen the chuck unless the power is off.
Lower the spindle befor e removing a chuck.

Never use a regular auger bit in a drill press.

Frequently back the drill out of deep cuts to clean and cool
the bit.

2. Grinder Safety

Follow these safety guidelines when working with grinders:

e Ensure that no combustible or flammable ma terials are
nearby that could be ignited by sparks from the grinder
wheel.

e Ensure that a guard covers at least 270 degrees of the
grinding wheel on bench  -mounted machines.

e Place the grinder tool rest 1/8 inch from the wheel and
slightly above the center i ne. Adjust the upper tongue
guard to ¥ inch from the wheel.

e Allow the grinder to reach full speed before stepping into
the grinding position. Faulty wheels usually break at the
start of an operation.

e Unless otherwise designed, grind on the face of the wh eel.

e Use avise -grip plier or clamp to hold small pieces.

e Slowly move workpieces across the face of wheel in a
uniform manner. This will keep the wheel sound.

e Donotgrind non -ferrous materials.

e Periodically check grinder wheels for soundness. Suspend
th e wheel on a string and tap it. If the wheel rings, it is
probably sound.

e Replace wheels that are badly worn or cracked.

¢ Never use a wheel that has been dropped or received a
heavy blow, even if there is no apparent damage.

e Before using a new wheel, let it run a few seconds at full
speed to make sure it is balanced.

3. Jointer and Shaper Safety

Follow these safety guidelines when using jointers and shapers:
e Ensure that jointers are equipped with cylindrical cutting

heads.

Use a push stick, as necessary.

Do n ot use single cutter knives in shaper heads.

Ensure that knives are balanced and correctly mounted.

Adjust cut depth before turning the machine on.
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e Do not use the jointer for strips that are less than 1 inch
wide.

4. Lathe Safety

Follow these safety guideli  nes when working with wood lathes:

e Examine wood for knots and other defects before placing it
in the lathe.

e Ensure that glued materials are set before placing them in
the lathe.

e Before turning the lathe on, slowly turn rough materials a
few times to ensure  they will clear the tool rest.

o Keep hands off the chuck rim when the lathe is moving.

e Hold all wood cutting tools firmly with two hands.

e Start all jobs at the lowest speed. Ensure that materials are
in a cylindrical form before advancing to higher speeds.
Never turn large diameter materials at a high speed.

e Firmly screw faceplate work to the faceplate. Take care to
avoid cutting too deep and hitting the screws.

e Do not cut too deep or scrape too long.

e Remove the ATO rest when sanding or pol.i

Follow t hese safety guidelines when working with metal lathes:
e Make sure that all gear and belt guards are in place.
e Never leave a chuck wrench in a chuck.
e Keep your hands off chuck rims when a lathe is in

operation.
e Do not attempt to screw the chuck onto the lath e spindle
with the power on, as it may get cross -threaded and cause

injury. Stop the machine, place a board under the chuck,
and then screw on by hand.

e Steady rests should be properly adjusted to conform with
the material being worked on.

e When filing work in a lathe, always face the head stock and
chuck.

e See that tailstock, toolholder, and work are properly

clamped before turning on power.

Never attempt to adjust a tool while the lathe is running.

Never apply a wrench to revolving work or parts.

Always use a brush to remove chips; never your hands.

When possible, use pipe sleeves to cover work protruding

from the end of the lathe.

e Before removing your work from the lathe, remove the tool
bit.
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5. Nail/Air Gun Safety (Pneumatic Fastening Tools

Nail guns and ai r guns are powered by compressed air. The main
danger associated with pneumatic fastening tools is injury from
one of the tool ds attachments or fasteners.

Follow these safety guidelines for working with pneumatic tools:
e Ensure that pneumatic tools which s hoot nalils, rivets, or
staples are equipped with a device that keeps fasteners
from ejecting unless the muzzle is pressed against a firm

surface.

e Never point a tool at items you do not want to fasten.

o Keep your finger off the trigger until you are ready to begin
work. Most pneumatic tools have a hair -trigger that

requires little pressure to activate the gun.

e Treat air hoses with the same care as an electrical cord.

¢ Do not drive fasteners into hard, brittle surfaces or areas
where the fastener may pass throu gh the material and
protrude on the other side.

6. Planer Safety

Follow these safety guidelines for working with planers:

e Examine wood for knots and other defects before placing it
in the planer.

e Do not plane against the grain of the wood.

e Letgoofthe mat erials as the feeder rolls catch. Do not
follow the work with your hands.

e Do not run boards that are more than 2 inches shorter that
the distance between the infeed and outfeed rolls.

e Use a push stick if a board stops with its end on the infeed
table.

e If aboard sticks under the cutter head, turn off the
machine to keep from burning the cutter knives.

7. Forging Machines

Once punchers, shears, and benders are activated, it is impossible
to stop them until the end of a cycle. Use extreme care when
working w ith these tools.
e Inspection and maintenance:
o All forge shop equipment must be maintained in a
condition which will insure continued safe operation.
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8. Hammers and Presses:
All hammers must be positioned or installed in such a manner that
they remain on ora re anchored to foundations sufficient to
support them according to applicable engineering standards.

a) Hammers:
Die keys and shims must be made from a grade of material
that will not unduly crack or splinter.
b) Presses:
All manually operated valves and switch es must be clearly
identified and readily accessible.
c) Power-driven hammers:
Every steam or air hammer must have a safety cylinder
head to act as a cushion if the rod should break or pull out
of the ram.
d) Gravity Hammers:
Air -lift hammers must have a safety cylinder head.
e) Forging and trimming presses:
When dies are being changed or maintenance is being
performed on the press, insure the following:
0 The power to the pressure is locked out
0 The flywheel is at rest.
0 The ram is blocked with a material of the
approp riate strength.
f) Upsetters:
All upsetters must be installed so that they remain on their
supporting foundations.

9. Sander Safety
Follow these safety guidelines for working with circular and belt
sanders:
e Ensure that sanding belts are not too tight or too loo se.
Never operate a sanding disk if the paper is too loose.
e Use the correct grade of abrasive material.
e Ensure that the distance between a circular sander and the
edge of the table is not greater than ¥ inch.
e Do not push materials against sanders with exce ssive
force.
e Sand only on the downstroke side of a disk sander.
e Do not hold small pieces by hand. Use a jig for pieces that
are difficult to hold securely.
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10. Saw Safety

There are numerous types of power saws, such as band saws,
circular saws, radial arm s aws, saber saws, and table saws.
Regardless of the type of saw you use, never reach over the
sawline to position or guide materials.

Follow these safety guidelines for working with band saws:

e Set the blade evenly with the proper amount of tension.

e Keep yo ur hands on either side of the cut line. Never reach
across the cut line for any reason.

e Do not stand to the right of the band saw.

e Be sure the radius of your cutting area is not too small for
the saw blade.

e If you hear a rhythmic click, check the saw blad e for
cracks.

Follow these safety guidelines for working with circular saws:

¢ Do not raise the saw any higher than absolutely necessary.

e Fasten a clearance block to the fence when cutting off short
pieces.
Never attempt to clear away scraps with your finge rs.
Do not cut thin tubular materials with a circular saw.
Ensure that the fence is not in the cut line of the saw.
Take care when working with warped or twisted lumber.

Follow these guidelines when working with a radial arm saw:

e Push the saw blade agains t the stop before turning on the
power.

e Never place one piece of wood on top of another when
using this saw. The top piece may kick over.

e This saw pulls itself into wooden materials. It may be
necessary to hold the saw back to prevent it from choking.

e Never leave the saw hanging over the end of the arm.

Follow these guidelines when working with table saws:

e Circular table saws must have a hood over the portion of
the saw above the table. The hood must automatically
adjust to the thickness of, and remain in contact with, the
material being cut

e Circular table saws must have a spreader aligned with the
blade. The spreader must be spaced no more than %z inch
behind the largest blade mounted in the saw. Providing a
spreader while grooving, dadoing, or rabbeting is not
required.

e Circular table saws used for ripping must have non -
kickback fingers or dogs.

e Feedrolls and blades of self  -feed circular saws must be
protected by a hood or guard to prevent
hand from coming in contact with the in -running rol Is.
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11. Spray Paint Booths
When working with paint or painting equipment, it is important to
have adequate ventilation and to avoid flames or other sources of
ignition. Because most paints, varnishes, and thinners are
flammable, spray paint jobs should be con ducted in awell -
ventilated enclosure such as a spray paint booth. Spray paint
booths minimize toxic vapors and flammable fumes while
providing adequate ventilation. Always wear personal protective
equipment when working with paint. In addition, clean the booths
and ventilation ducts frequently to avoid heavy accumulations of
paint, dust, and pigment.

12. Welding and Cutting (Hot Work Permit)
Welding and cutting are two forms of hot work that require special
safety considerations. Unless they are done in a des ignated shop
area, welding and cutting are strictly prohibited without proper
authorization, Hot Work Permit.

Before conducting welding or cutting operations, inspect your
equipment for the following:
e Welding leads must be completely insulated and in good
condition.
e Cutting tools must be leak  -free and equipped with proper
fittings, gauges, regulators, and flashback devices.
e Oxygen and acetylene tanks must be secured in a safe
place.

In addition, follow these guidelines for most welding and cutting
procedu res:

e Conduct welding and cutting operations in a designated
area free from flammable materials. When welding or
cutting is necessary in an undesignated or hazardous area,
have someone nearby act as a fire attendant.

e Periodically check welding and cutting a reas for
combustible atmospheres.

e Take care to prevent sparks from starting a fire.

e Remove unused gas cylinders from the welding and cutting
area.

e Keep hoses out of doorways and away from other people. A
flattened hose can cause a flashback.

e Mark hot metal  with a sign or other warning when welding
or cutting operations are complete.

35 August 3, 2006



TEXAS ?t:" STATE Safety Manual

Chapter 3
Shop Sa fety

The rising STAR of Texas .,

The following table provides an overview of welding and cutting

hazards:
Potential Hazard Hazard Source
Electrocution Damp working conditions
Improper grounding
Improper ins ulation
Indirect work connection
Hazardous Confined space
Atmospheres Inadequate ventilation
Electrode (manganese, chromium, etc.)
Base metal coating
Sparks, Fire, Flammable materials
Explosion Containers that have held combustibles

UV Radiation Burn s | Gas arc

Reflective enclosures
Inadequate visor lens
Welding curtain not it use

Confined Space Atmosphere not monitored
No safety attendant present

Gas Cylinders Touching cylinder with electrode
Storing cylinders on their side
Unsecured cylinders

13. Welding Guidelines
Proper selection of personal protective equipment is very
important when welding; make sure your welding helmet visor is
dark enough to provide adequate protection. Wear fireproof apron
and gloves. In addition, take care to protect other people from the
hazards of welding. For example, use a welding curtain to protect
other employees from UV radiation.

There are three types of welders:

e AC welders:
These welders are used for standard welding procedures. AC
welders are powered by an elect rical cord.

e DC welders:
These are portable welders that are commonly used in
manholes. DC welders have their own power supply.

e Wire -feed welders:
These welders use inert gas for light metal work (e.g.,
stainless steel, aluminum, etc.).
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Common hazards a ssociated with welding include the following:
Electrocution

Burns

UV radiation exposure

Oxygen depletion

Sparking

In addition to the general guidelines for welding and cutting,
follow these specific guidelines for safe welding operations:
e Make sure the we Iding area has a nonreflective,
noncombustible surface.
e Ensure that adequate ventilation and exhaust are available.
e Be aware of electrocution hazards, particularly in damp
conditions. Be sure that electrical cords are properly
grounded. Itis advi  sable for cords to pull down from an
overhead pulley.

14. Cutting Guidelines
Gas welding and cutting tools are often powered by oxygen or
acetylene gas cylinders. These tanks require special safety
precautions to prevent explosions and serious injuries. Follo w the
safety guidelines below, and refer to the Laboratory Safety
chapter in this manual for more information on gas cylinder
safety:

e Ensure that acetylene/oxygen systems are equipped with
flame or flashback arrestors.

e Store acetylene bottles upright and s ecured. Oxygen
cylinders must be shored 20 feet from flammable gases or
separated by a fire foot wall.

o Keep cylinder fittings and hoses free from oil and grease.

e Repair or replace defective hoses by splicing. Do not use
tape.

e Do not tamper or attempt to repair cylinders, valves, or
regulators.

e Do not interchange regulators or pressure gauges with
other gas cylinders.

e Carefully purge hoses and torches before connecting a
cylinder.

e Set acetylene pressure at or below 15 psig. Always use the
minimum acceptabl e flowrate.

e Never use a match to light a torch. Use an approved
lighter.
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IV. Electrical Safety

A. General Electrical Safety
The danger of injury through electrical shock is poss ible whenever
el ectrical power is present. When a personods
thus connects a power source with the ground, an electrical burn or injury
is imminent. Most fatal injuries result from high -voltage exposure;
however, people can susta  in severe injuries from low voltage power if it
has a high current flow.

Electrical safety is important in every work environment. The following
sections cover circuit breaker loads, electrical grounding, electrical safety
guidelines, and electrical emer gency response.

B. Definitions
The following definitions help clarify general electrical safety:

1. Amps:
The standard unit for measuring electrical current.

2. Watt:
A unit of electrical power, equal to the power developed in a cir cuit
by a current of amp flowing through a potential difference of one
volt.

3. Voltage:
Electromotive force expressed in volts.

4. Circuit Breaker:
A device that automatically interrupts the flow of an electrical
current.

5. Breaker Box:
An insulated box on which interconnected circuits are mounted.

6. Electrical Panel:
An insulated panel on which electrical wires are mounted.

7. Current Flow:
The rate of flow of an electrical charge, generally expressed in
amps.

8. Electrical Load:
The amount of power delivered by a genera tor or carried by a
circuit. A device to which the power is delivered.

9. Ground -Fault Circuit Interrupter (GFCI):
A GFCI detects grounding problems and shuts electricity off to
prevent a possible accident.

10. High Voltage:
The term high voltage applies to elect rical equipment that
operates at more than 600 Volts (for terminal to terminal
operation) or more than 300 Volts (for terminal to ground
operation). Low voltage, high current AC or DC power supplies are
also considered to be high voltage.
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11. Hazardous Energy  Sources:
This term applies to stored or residual energy such as that in
capacitors, springs, elevated machine members, rotating
flywheels, hydraulic systems, and air, gas, steam, or water
pressure.
12. Lockout:
The placement of a lock on an energy -isolating d evice. This act
prevents workers from operating a piece of equipment until the
lock is removed.
13. Tagout:
The placement of a tag on an energy -isolating device. A tagout
device is a prominent warning device of a lockout.
14. Energy - Isolating Device:
A mechanical device that prevents the transmission or release of
energy. Examples include the following:
e Manually operated circuit breakers
e Disconnect switches
e Line or block valves
e Pushbuttons, selector switches, and other control circuit
devices do not isolate energy
Energy -isolating devices should be lockable by means of a hasp or
other type of attachment. It should not be necessary to dismantle
or reassemble a device to lock it.
15. Authorized Employee:
A person who locks out or tags out equipment for service or
maint enance. Authorized employees have been formally trained in
proper lockout/tagout procedures.

C. Circuit Breaker Loads
Most office and laboratory locations have 20 amp circuit breakers that
serve two or more outlets. These breakers can handle most office
equipment; however, the widespread use of personal computers and
associated hardware can create an electrical overload. To determine your
current electrical load, follow these steps:

e Check office/laboratory equipment for a manufacturerds ratir
label that indicates total watts or amps. Take special care to check
appliances that use electricity to generate heat.

e Convert the watts rating to amps:
Amps = Watts / 120 Volts

e Total the amps for each circuit.

e |Ifthetotal equals more than 15 amps per 20 -amp circuit, you may
be overloading the circuit. Move enough equipment to a different
circuit to reduce the circuit load; otherwise, have the Facilities
Department inspect the circuit wiring.

39 August 3, 2006



TEXAS ?t:" STATE Safety Manual

Chapter 4
Electrical Safety

The rising STAR of Texas .,

D. Electrical Grounding
Proper electrical grounding can help prevent electrical injury. Most
electrical equipment is grounded with either a three -prong plugoratwo -
prong plug and insulation. Because a grounding system may be defective
without yo ur knowledge, use a GFCI to ensure electrical safety. GFCls are
required in moist or potentially damp environments.

E. Electrical Panels
Electrical panels or breaker boxes require special safety considerations,
including the following:
e Know where your panel box is located.
e Do not tape circuit switches to keep a breaker from tripping.
e Ensure that breaker circuits are accurately labeled within panel
boxes.
Ensure that panel box doors are securely attached.
Do not block pane | boxes. There should be at least 30 inches of
clear space in front of a panel box.

Report tripped breakers and refer any electrical questions to the Facilities
Department.

F. Electrical Safety Guidelines
Follow these guidelines for general electrical safety:

e Be familiar with the electrical hazards associated with your
workplace.

e Unplug electrical equipment before repairing or servicing it.

e If a prong breaks off inside an outlet, do not attempt to remove it
yourself. Call the Facilities Department for assistance.

e Ensure that outlets are firmly mounted. Report loose outlets to the
Facilities Department.

e Report all electrical problems, including tripped breakers, broken
switches, and flickering lights, to the Fac ilities.

e All appliances used in Texas State University - San Marcos
buildings must be UL or FM (Factory Mutual) labeled.

e Do not use an appliance that sparks, smokes, or becomes
excessively hot, unless the appliance is specifically designed to
exhibit these  characteristics.

o Portable electrical heaters must be placed to avoid causing a trip
hazard and must be kept away from combustible material. Never
leave a heater unattended. Unplug the heater at the end of the
day or when not in use.

o Keep electrical equi pment away from water, unless the appliance
is specifically designed for use around water, such as a wet -dry
shop vacuum.

e Use GFCls whenever possible.

e Be aware of overhead power lines when working with tall
equipment (e.g., grain augers, cranes, sailboats , etc.).

e Follow lockout/tagout procedures, as appropriate.
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Follow these guidelines for electrical plug and cord safety:

e Do not remove the prongs of an electrical plug. If plug prongs are
missing, loose, or bent, replace the entire plug.

e Donotuse an adap ter or extension cord to defeat a standard
grounding device. (e.g., Only place three -prong plugs in three -
prong outlets; do not alter them to fit in a two -prong outlet.)

e Use extension cords only when necessary and only on a temporary
basis. Do not use exte  nsion cords in place of permanent wiring.
Request new outlets if your work requires equipment in an area
without an outlet.

e Use extension cords that are the correct size or rating for the
equipment in use. The diameter of the extension cord should be
the s ame or greater than the cord of the equipment in use.

e Do not run electrical cords above ceiling tiles or through walls.

e Keep electrical cords away from areas where they may be pinched
and areas where they may pose a tripping or fire hazard (e.g.,
doorways, walkways, under carpet, etc.)

e Avoid plugging more than one appliance in each outlet. If multiple
appliances are necessary, use an approved power strip with surge
protector and circuit breaker. Do not overload the circuit breaker.

e Discard damaged cords, co  rds that become hot, or cords with
exposed wiring.

¢ Never unplug an appliance by pulling on the cord; pull on the plug.

G. Electrical Emergency Response
The following instructions provide guidelines for handli ng three types of
electrical emergencies:
1. Electric Shock:

When someone suffers serious electrical shock, he or she may be
knocked unconscious. If the victim is still in contact with the
electrical current, immediately turn off the electrical power source.
If you cannot disconnect the power source, try to separate the
victim from the power source with a nonconductive object, such as
a wood -handled broom.

iIMPORTANT!
Do not touch a victim that is still in contact with a power source;
you could electrocute y  ourself.

Have someone call for emergency medical assistance immediately.
Administer first aid, as appropriate.

2. Electrical Fire:
If an electrical fire occurs, try to disconnect the electrical power
source, if possible. If the fire is small, you are not i n immediate
danger, and you have been trained in fighting fires, use any type
of fire extinguisher except water to extinguish the fire.

iIMPORTANT!
Do not use water on an electrical fire.
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H. Power Lines:
Stay away from live  power lines and downed power lines. Be particularly
careful if a live power line is touching a body of water. The water could
conduct electricity.

If a power line falls on your car while you are inside, remain in the vehicle
until help arrives.

I. Lockout/T agout Procedures
Lockout/tagout procedures are used to isolate hazardous energy sources
from electrical, hydraulic, or pneumatic machinery. Furthermore, when
service or maintenance work is required, lockout and tagout devices help
ensure personal safety from possible energy releases. All employees
whose work involves hazardous energy sources must be trained in
lockout/tagout procedures.

Before performing service or maintenance work on machines, turn them
off an d disconnect them from their energy sources. To further ensure
employee safety, use lockout and tagout energy -isolating devices.

The following sections provide information on lockout/tagout procedures.

In addition to the procedures in this manual, Texas State University - San
Marcos maintains a Lockout/Tagout Program for the Control of Hazardous

Energy. A copy of this document is available from the Facilities

Department.

1. Applying Lockout/Tag -out Devices
Only authorized employees may apply lockout/tagout devices. The
following steps provide a brief outline of approved application
procedures:

e Notify employees that the equipment requires service or
maintenance and is scheduled for shutdown and
lockout/tagout.

e Use established procedures to identify the type, magnitude,
and hazards of the equipmentds energy sc
you know the proper methods for controlling the energy
source.

e If the equipment is currently operating, shut it down using
normal shutdown procedures.

e |solate the equipment from its energy source by activating
the energy -isolating device(s). Either lockout or tagout the
energy -isolating device(s).

e Dissipate or restrain stored and residual energy using
methods such as grounding, repositioning, blocking,
bleeding, etc. (Capacitors, springs, h ydraulic systems, and
air/gas/water pressure system may contain stored or
residual energy.)

e Ensure that all employees are removed from the
equipment. Then, test the equipment for successful
isolation by attempting to operate it.
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iIMPORTANT!
After verifyin g isolation, return the controls to neutral or off.

2. Removing Lockout/Tag -out Devices
When service and maintenance are complete, authorized
employees may remove lockout/tagout devices and return
equipment to normal operations. The following steps provide a
brief outline of approved removal procedures:
e Inspect the work area and remove any nonessential items.
Make sure the isolation equipment is intact and in good
working condition.
e Ensure that all employees are safely removed from the

equipment.

e Verify that the equipment controls are in neutral or off.

e Remove the lockout/tagout devices and re -energize the
equipment.

NOTE:
The removal of some forms of blocking may require the equipment
to be re -energized before safe removal.

¢ Notify employees that the equipm ent is ready for operation

J. High Voltage Procedures
In addition to the guidelines associated with general electrical safety and
lockout/tagout procedures, there are more stringent safety requirements
for high vo Itage procedures.

The following list provides high -voltage safety tips. For more information,
please refer to Title 29 Section 1910.269 of the Code of Federal
Regulations or NFPA 70 (National Electric Code).

e Ensure that only authorized employees work arou nd high voltage
equipment.

Label entrances with a High Voltage Sign.
Ensure that terminal voltage ratings can withstand surges caused
by electrical faults or switching transients.

e Be careful around output circuits even when the input power is off.
Parallel power sources and energy storage devices can still be
dangerous.

e Be careful when working with power supplies that serve more than
one area.

e Before working in a high voltage area, inspect the power supply
and check all protective devices.

e Do notwork alone near high voltage.

e Label equipment to identify power sources. Label input power
sources to identify connected power supply loads.

e Attach emergency shutdown instructions and phone numbers to
equipment that is remotely controlled or unattended while
energiz ed.
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e Before entering a power supply or associated equipment enclosure
to work on hazardous energy sources, complete the following:

e De-energize the equipment.

e Open and lockout the main input power circuit breaker.

e Check for auxiliary power circuits that coul d still be
energized.
Inspect automatic shorting devices for proper operation.
Short the power supply with grounding hooks.

K. Minimum Clear Working Space
The following table from the National Electric Code pro vides minimum
depth of clear working space in front of electrical equipment:

Nominal Voltage to Ground : Condlrilons o
(ft) (ft) (ft)

601 i 2,500 3 4 5

2,501 i 9,000 4 5 6

9,001 i 25,000 5 6 9

25,001 i 75kv 6 8 10

Above 75kV 8 10 12

Where ¢ onditions (i), (ii), and (iii) are as follows:

e Exposed live parts on one side and no live or grounded parts on
the other side of the working space, or exposed live parts on both
sides effectively guarded by suitable wood or other insulating
materials. Ins ulated wire or insulated bus bars operating at not
over 300 volts shall not be considered live parts.

e Exposed live parts on one side and grounded parts on the other
side. Concrete, brick, or tile walls will be considered as grounded
surfaces.

e Exposed liv e parts on both sides of the workspace [not guarded as
provided in condition (i)] with the operator between.
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V. Construction Safety Guidelines

Construction work can be particularly hazardous. Personal prot ective
equipment, fire safety, electrical safety, and other precautions are essential
for safe construction work. Refer to other chapters in this manual for more
information.

Follow these guidelines when visiting or working at construction sites:
e Do not walk, stand, or work under suspended loads. If you raise a load,
be sure to crib, block, or otherwise secure the load as soon as possible.
e Avoid placing unusual strain on equipment or materials.
e Be prepared for unexpected hazards. BE ALERT!

A. Barriersand Guards
University employees must use barriers and guards as necessary to
protect employees, students, contractors, and visitors from physical
hazards. If you suspect a hazard is not sufficiently protected, notify the
attending workers, The Facilities Department or the Risk Management &
Safety Office immediately.

NOTE :
Barriers, guards, and warning signs are required to ensure safety against
existing hazards.

1. Types of Barriers and Guards

Standard types of barriers an d guards include the following:

e Guardrails and handholds

Saw horses
Tape
Toe boards
Cones
Other physical barriers and solid separators (dust barriers,
hazard barriers, temporary walkways, etc.)

NOTE :
Signs that state DANGER, WARNING, or CAUTION are also
important when barriers or guards are necessary. Remember to
make signs legible, visible, and brief.

2. Areas that Need Barriers or Guards
Any area that poses a physical threat to workers and/or
pedestrians requires barriers or guards. Areas that typically
require permanent or temporary protection include the following:

Stairways

Hatches

Chutes

Open Manholes

Elevated platforms

Areas with moving machinery

Excavation sites

Construction sites

Temporary wall or floor openings
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3. Using Barriers and Guards
The follow ing list provides guidelines for using barriers and
guards:

e When necessary, reroute pedestrian and vehicular traffic to
completely avoid a construction site.

e Guard any permanent ground opening into which a person
could fall with a guardrail, load -bearing ¢ over, or other
physical barrier.

e Ensure that temporary floor openings, such as pits and
open manholes, are guarded by secure, removable
guardrails. If guardrails are not available, have someone
guard the opening.

e Ensure that all stairways, ladder ways, hat chways, or chute
floor openings have handrails or hinged covers.

e Ensure that enclosed stairways with four or more steps
have at least one railing, and that open stairways with four
or more steps have two railings.

e Ensure that all platforms and walkways tha t are elevated or
located next to moving machinery are equipped with
handrails, guardrails, or toe boards.

e Barricade any wall openings through which a person or
tools could fall. Use gates, doors, guardrails, or other
physical barriers to block the opening

e Mark and guard any excavation that is deeper than 12
inches.

e Mark and/or guard potholes and sidewalk damage as
appropriate.

e Protect smoke detectors with some type of cover when
construction work, such as dust or fume producing
activities, may affect smok e detectors. Remove protectors
immediately at the end of the activity or at the end of the
each day.

B. Heavy Equipment Safety
When using heavy equipment, there are five basic guidelines that
employees must always f  ollow to ensure safety:
e Know how to properly operate the equipment you are using.
¢ Do not use heavy machinery when you are drowsy, intoxicated, or
taking prescription medication that may affect your performance.
Use only equipment that is appropriate for th e work to be done.
Inspect your equipment to ensure that it is in good working
condition before beginning a job. In addition, ensure that regular
inspections and maintenance are conducted as appropriate.
Do not stress or overload your equipment.
Accidents do not just happen, they are caused. Therefore,
employees should also follow these guidelines:
e Ensure the following before leaving equipment unattended:
e All buckets, blades, etc. are on the ground.
e Transmission is in neutral.
e Engine is off.
e Equipmentiss ecure against movement.
e Never get on or off moving equipment.
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Do not attempt to lubricate or adjust a running engine.
Turn the engine off before refueling.

Keep all shields and safety guards in place.

Avoid underground utilities and overhead power lines.

The following sections provide basic guidelines for working with forklifts,
front -end loaders, and backhoes. Refer to the product documentation that
accompanied your equipment for more information and specific
instructions.

1. Forklifts
Only authorized emplo  yees may operate forklifts. The following list
provides general safety guidelines:
e Do not allow riders. Do not raise people on a forklift.
e Do not speed.
e Drive up and back down ramps.
e Do not walk, stand, or work under the elevated portion of a
forklift (eve n if it is not loaded).
e Ensure that the forklift has an overhead barrier to protect
the operator from falling objects.

In addition, follow these guidelines for safe forklift operation:

e Always work within the capacity limits of your forklift.
Consult with  the manufacturer before modifying the
operation or capacity limits of a forklift.

e Do not operate a forklift in areas with hazardous
concentrations of acetylene, butadiene, hydrogen,
ethylene, or diethyl ether, or other explosive environment.

e Neverlifta load while moving. Wait until you are
completely stopped before raising the mast.

e Be sure the top load sits squarely on the stack. An uneven
load could topple.

e Travel with loads slightly tilted back to provide stability.

e Travel with loads at the proper hei ght. A stable clearance
height is usually 4 to 6 inches at the tips and 2 inches at
the heels of fork blades.

e Lift stacked loads in the same manner as loads on the floor.

e When preparing to leave the forklift unattended, lower the
mast, neutralize the contr ols, shut the power off, and set
the brakes. The forklift is fAunattended«¢
is more than 25 feet away or the forklift is out of view.

e When ascending or descending a grade in excess of 10
percent, drive the forklift with the load upgrade.

e If you cannot see over a load, drive in reverse. Do not try
to look around a load and drive forward.

2. Back Hoes
Only authorized employees may operate backhoes and front -end
loaders. The following list offers general safety guidelines for both
types of machin ery:
e Always operate at a safe speed.
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Travel with the bucket low to the ground.

Always lower the bucket before servicing the equipment or
leaving the loader unattended.

Use arigid -type coupler when towing loads.

Always check with the utility company before digging.
e Be extremely careful when operating near banks and
slopes.
e When cutting a bank, be careful not to cause a cave -in. Do

not drive on an overhang.

3. Hoists
Only authorized employees may use hoists to move heavy objects
and equipment. When using hoist s, remember to follow the five
safety guidelines for working with heavy equipment. (Refer to the
section on heavy equipment for more information.) In addition,
follow the guidelines in the following sections.

a) Hoisting Guidelines
The following are general guidelines for working with hoists:

o Never walk, stand, or work beneath a hoist.

0 Isolate hoisting area with barriers, guards, and
signs, as appropriate.

0 Never exceed the capacity limits of your hoist.

0 Wear gloves and other personal protective
equipment, as appropriate, when working with
hoists and cables.

0 Ensure that hoists are inspected regularly.

0 Always hold tension on the cable when reeling it in
or out.

0 When the work is complete, always rig the hoist
down and secure it.

0 When the load block or hook is at floor level or its
lowest point of travel, ensure that at least two turns
of rope remain on the drum.

0 Be prepared to stop operations immediately if
signaled by the safety watch or another person.

b) Picking Up Loads with Hoists
Ensure that the hoist is direc tly above a load before picking
it up. This keeps the hoist from becoming stressed. Picking
up loads at odd angles may result in injury to people or
damage to the hoist.

Do not pick up loads by running the cable through, over, or
around obstructions. Thes e obstructions can foul the cable
or catch on the load and cause an accident.

¢) Avoiding Electrical Hazards with Hoists
Do not hoist loads when any portion of the hoisting
equipment or suspended load can come within 6 feet of
high -voltage electrical lines o  r equipment.
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If you need to hoist near high -voltage electrical lines or
equipment, obtain clearance from your supervisor first.

d) Inspecting Hoists
Hoists should be inspected daily. If there is any question
about the working condition of a hoist, do not us eit.

Hoist inspectors should note the following:

0 The hooks on all blocks, including snatch blocks,
must have properly working safety latches.

0 All hooks on hoisting equipment should be free of
cracks and damage.

0 The maximum load capacity for the hoist mus t be
noted on the equipment.

0 Cables and wiring should be intact and free of
damage.

C. Scaffolding
When employees must conduct construction work above the ground and
away from solid platforms, scaffolds may be appropriate. The following list
provides guidelines for using small scaffolds. Larger scaffolds must be
designed and erected in accordance with applicable standards.

e Ensure that scaffold anchors are sound, rigid, and capable of
supporting the maximum intended load withou t shifting.

NOTE :
Scaffolds and their components should be capable of supporting at least
four times their maximum load.

e For freestanding, mobile scaffolds, the height should not exceed
four times the minimum base dimension. If workers are riding the
scaffolding, however, the base dimension should be at least one
half the height.

¢ Do not use unstable objects such as barrels, boxes, bricks, or
blocks to support scaffolds or planks.

o Keep floors free of debris where mobile scaffolds are used.

e Lock scaffolds with wheels into position.

¢ Install guardrails, midrails, or toe boards on the open sides and
ends of platforms that are more than 4 feet above the ground or
floor level. Use lifelines for scaffolds that are more than 10 feet off
the ground.

e Either overlap multiple planking and platforms by 12 inches or
secure them to ensure stability.

NOTE :
Planks must extend over end supports between 6 and 18 inches.

e Secure scaffolds to permanent structures with anchor bolts or
other means.
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Do not load scaffolds in exce  ss of their maximum load limits.

Repair damaged scaffolds immediately.

Do not work on scaffolds in high winds or during storms.

Remove ice or snow from scaffolds and apply sand to the wood

before conducting work in winter weather.

e Do not allow tools, equip  ment, or other debris to accumulate on
scaffolds.

e Dismantle and remove scaffolds when they are no longer needed.

Do not use temporary scaffolding as a permanent installation.
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VL. Confined Spaces Safety

A confined s pace is any enclosed area with the following characteristics:
e Limited means of entry or exit

Structure that is not designed for extended human occupation

Atmosphere that is actually or potentially hazardous

Potential for other hazards

Because confined sp aces offer limited means of entry or exit and may contain
hazards, employees must comply with 29 CFR 1910.146 and the Texas State
University - San Marcos Confined Space Entry Program when working in these
areas. The Confined Space Entry Program is availabl e from the Facilities
Department.

Most confined spaces are actually or potentially hazardous. These confined
spaces require work permits because they have one or more of the following:
e Hazardous atmosphere or the potential to contain hazardous
atmosphere
e Materials that could engulf workers
e Internal structure or contents that could trap or asphyxiate employees
e Other recognizable hazards

Examples of confined spaces include the following:
Manholes

Crawl spaces

Tunnels

Tanks

Trenches
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Storage Tank Pipeline

0

[

—

L1
T e

Silo Manhole

Digester

Types of Confined Spa ces
A. Definitions

1. Confined Space:
Any enclosed space with limited means of entry or egress, which is
not designed for continuous occupation.

2. Permit -Required Confined Space:

Confined space that contains actually or potentiall y hazardous
atmosphere, or the potential for engulfment by particulate matter
or liquid.

3. Entry:

Physical act of entering a confined space. An entry occurs when a

wor ker s face breaks the plane of the confi
4. Authorized Entrants:

Properly tr ained workers with the authorization to enter confined

spaces.
5. Authorized Attendant:

Properly trained worker who is positioned outside a confined

space. This person monitors the entrants within a confined space

and the external surroundings.
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6. Person Authori zing Entry:
Worker who is properly trained in administrative, technical, and
managerial aspects of confined space entry. This person
authorizes entry and has the authority to terminate entry when
conditions become unfavorable.

7. Hazardous Atmosphere:
Atmosph ere that is oxygen enriched, oxygen deficient,
combustible, toxic, or otherwise immediately dangerous to life or
health.

8. Hotwork:
Operations that could provide a source of ignition, such as
riveting, welding, cutting, burning, or heating.

B. Employee Respons ibilities
All employees and contractors must follow the guidelines in the Texas
State University - San Marcos Confined Space Entry Program and other
required programs to ensure safe entry into confined spaces.

In addition, Departments and Supervisors are responsible for the
following:
e Selecting a person to authorize entry
e Authorizing entrants and attendants, as appropriate
e Providing atmospheric monitoring equipment, personal protective
equipment, and other nece  ssary equipment
e Training the people who authorize entry and the people who enter
and attend confined spaces

The Facilities Department is responsible for the following:
e Assisting with identifying confined spaces, as necessary
e Assisting with training employ ees, as appropriate
e Monitoring program compliance

C. Safety Procedures
The following sections cover proper procedures and guidelines for safely
working within confined spaces.

NOTE :
Electrical manholes and other confine d spaces with high voltage electrical
hazards are covered by 29 CFR 1910.269. Please refer to the code for
more information.

1. Inspecting the Space and Completing the Checklist
Before entering a confined space, evaluate the area and complete
a Confined Spac e Checklist Form and Entry Document. A sample
form addressing OSHA requirements is included after this section.

To complete the form, determine the following information:
Identity and location of the confined space
Purpose for entering the area

Known and potential hazards

Required isolation methods (e.g., lockout/tagout)
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e Environmental conditions of the confined space

e Atmospheric readings to verify that acceptable
environmental conditions are met and maintained

e Rescue services, procedures, and equipment tha
necessary in case of an emergency

e Communication procedures to be used

Personal protective equipment to be used

Any additional information relating to the specific

circumstances of the confined space

Names of the following:

Person authorizing entry

Supervisor

Authorized entrants

Authorized attendants

t may be

iIMPORTANT!
If you intend to perform hotwork within the confined space, you
must note this on the form

2. Obtaining Entry Permission
Employees must notify the person who authorizes entry before
working i n confined spaces.

The person who authorizes entry refers to any records on file and
identifies the actual or potential hazards of the area in question. If

no file exists for the specific space, a new one is developed.

The person who authorizes entry th en reviews and approves the

entry form as appropriate. A copy of the form is filed for future
reference.

54

August 3, 2006




TEXAS yid STATE Safety Manual

Chapter 6
Confined Space Safety

The rising STAR of Texas .,

CONFINED SPACE CHECKLIST

Date of Entry: Time:
Date of Completion: Time:
Site Location (Identity):

I. PURPOSE OF ENTRY INTO SPACE

I1. SITE PREPARATION

1. Work area isolated with signs/barriers?

2. All power sources tagged/locked/tried?

3. All input discharge lines capped/plugged?
4. Contents drained/flushed/neutralized?

5. Space cleaned of contaminant/purged?

6. Space ventilated before entering?

z222Z2Z7Z

Ko

III. ATMOSPHERIC TESTING (pre-entry)
1. Has all test equipment been calibrated? Y N
Reading Time Initials
2. Oxygen Content: %
3. Flammable Concentration: % LEL
4. Toxic Concentration: PPM

5. Toxic Contaminant: PEL
6. Temperature Inside Space

IV. EMERGENCY RESCUE PROCEDURES

PHONE 911 () RADIO CHANNEL ()
PAGE PHONE () #

Type of emergency/rescue equipment required:

V. SAFETY EQUIPMENT REQUIRED FOR ENTRY (check those required)

SCBA O Protective Clothing O
Respirator O Escape Harness 0
Fire Extinguisher O Lifeline O
Tripod Escape Unit O Gloves O
Additional requirements:

Portable atmospheric monitor required? Y N

VI. HOT WORK
To be Performed Y N

Type:
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ENTRY DOCUMENT
I CERTIFY THAT I HAVE INSPECTED THE WORK AREA FOR SAFETY AND

REVIEWED ALL PRECAUTIONS RECORDED ON THE CONFINED SPACE
CHECKLIST.

Person Authorizing Entry x

Supervisor x

Entrant(s) X

]

Attendant(s)

3. Preparing the Entry Team
Before entering a confined space, all employees involved with the
entry must attend a preparation meeting. The agenda for this
meeting includes the following:
e Discussion of actual and potential hazards
e Review of emergency procedures including rescue and
evacuation
e Completion of the entry form by all team members to
acknowledge their understanding of the hazards involved
with the confined space
e Issuance of personal protective equipment
e Discussion of site location and other essential information

4. Monitoring the Atmosphere

Due to poor ventilation and physical structure, the atmosphere in
confined spaces may be actually or potenti ally hazardous.
Atmospheric hazards include the following:

e Oxygen deficient or oxygen enriched atmospheres

e Combustible atmospheres

e Toxic atmospheres

e Any other atmosphere that is immediately dangerous to life

or health

Employees trained in atmospheric moni toring will test several
points in a confined space for the following:

e Oxygen content

e Combustible atmosphere

e Potential toxic contaminants
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D. Oxygen Atmospheres
Oxygen enriched atmospheres are more than 23.5% oxygen; 0x ygen
deficient atmospheres are less than 19.5% oxygen. Certain chemical or
biological reactions may reduce oxygen over time, but employee
operations such as cutting or welding may reduce oxygen content very
quickly. Oxygen levels must be tested regularly w henever hotwork is
performed within a confined space. The following graph outlines human
reaction to various oxygen levels.

o
23.5% ——F— Oxygen Enriched
21% ———F— Normal Atmosphere
195% ——— Minimum for Safe Entry
16% [ Impaired Judgment & Breathing
14% —— Faulty Judgment & Rapid Fatigue
6% — Difficult Breathing & Death in Minutes
0% T

Human Reaction to Oxygen Concentrations

E. Combustible Atmospheres
Combustible atmosph  eres have enough oxygen and flammable vapor, gas,
or dust to ignite and support a fire or explosion if exposed to flames,
sparks, or heat. Oxygen  -enriched atmospheres and hazardous
atmospheres in excess of their lower flammable limits are extremely
combust ible and dangerous. The following graphic illustrates the
relationship between oxygen, heat, and fuel.
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Oxygen

Combustible Atmospher\\

P v

Fuel Heat
(Gas, Vapor, or Dust)

F. Toxic Atmospheres
Toxic atmospheres can cause injury, illness, or death. Safety concerns
include inhalation and  skin exposure. If the identity of the toxic
atmosphere is known, check all appropriate Material Safety Data Sheets
(MSDSs) for threshold limit values and recommended personal protective
equipment. If the identity of the toxic atmosphere is not known, use
maximum PPE (i.e., SCBA).

G. Ventilation
Ventilation controls the atmospheric hazards of a confined space by
replacing unsafe air with clean, breathable air. There are several methods
for ventilating a confined space. The meth od and equipment used depend
on the following factors:
e Size of the confined space
e Atmosphere
e Source of the makeup air

For most confined spaces, fans or other air -moving equipment can provide
adequate ventilation. Two common types of mechanical ventilation include
local exhaust ventilation and general ventilation.

Local exhaust ventilation captures contaminants at their point of origin

and removes them. This type of ventilation method is ideal for flammable
and toxic materials produced at a single point (e .g., hotwork and work
involving cleaning solvents). When using this type of ventilation system,
keep the exhaust intake close to your work. Do not use this type of
ventilation system for contaminants that are widely dispersed or for

confined spaces that ma ke ventilation difficult. Instead, use general
ventilation.

General ventilation flushes the atmosphere by supplying and exhausting
large volumes of air. Because this system does not reduce the amount of
contaminants released, it is not recommended for hig hly toxic
atmospheres. General ventilation is ideal for providing oxygen and
controlling low concentrations of materials that are not highly toxic. When
using this type of ventilation system during hotwork, monitor the
atmosphere continuously and wear a SC BA, as necessatry.
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iIMPORTANT !
Ventilation alone cannot reduce some atmospheric hazards to safe levels.
Use atmospheric testing to confirm whether the ventilation system has
been successful.

Follow these guidelines for ventilating confined spaces:

e Begin v entilation in time to assure that the space is safe before
entry.

e Test the atmosphere before entry to confirm that the ventilation
system is working properly and that the space is safe.

e Continue ventilation as long as the space is occupied, or at least
unt il the oxygen levels and hazardous concentrations are within
safe limits.

e If work inside the space can make the air unsafe (e.g., hotwork,
painting, using solvents, sandblasting, etc.) continue v

Ventilation System Example

H. Preparing the Site for Entry
Employees must complete the following steps to prepare confined spaces
for entry:

¢ Isolate the confined space entry site from the surrounding area
using guards and barriers (including signs, rope, or tape).

e Drain, clean, ventilate, and/or purge the confined space, as
necessary, to prevent flammable, toxic, and corrosive hazards.

e |solate all electrical, mechanical, and pneumatic energy sources as
outlined in the Lockout/Tagout section of this manual.

e Ensure tha t all workers are wearing appropriate personal
protective equipment, and that all persons wearing respirators
have been properly trained in their usage.

e Provide continuous ventilation, as necessary.

e Ensure that non -sparking tools and explosion proof equipm ent are
used when working in a potentially combustible atmosphere.

e Position gas cylinders for cutting or burning outside the confined
space.

e Ensure that a standby SCBA is available.

e Obtain personal protective equipment, including lifelines, winches,
and ha rnesses, as required. Ensure that the equipment has been
inspected as scheduled.

e Take precautions to ensure against engulfment hazards, such as
water, dirt, grain, etc.
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