
 536 

 
 

Main Campus 
General Safety 

 

Date of last revision: October 2011 



 537 

 
MAIN CAMPUS GENERAL SAFETY UPDATES ..................................................................... 539	  
INTRODUCTION ...................................................................................................................... 540	  
HAZARDOUS MATERIAL EMERGENCIES............................................................................. 540	  
INDOOR AIR QUALITY ............................................................................................................ 540	  
INDUSTRIAL HYGIENE ........................................................................................................... 541	  
RESPIRATORY PROTECTION ............................................................................................... 544	  
MEDICAL SURVEILLANCE ..................................................................................................... 545	  
HEARING CONSERVATION.................................................................................................... 549	  
FETAL RISK ............................................................................................................................. 550	  
LABORATORY AND LAMINAR FLOW HOOD MANAGEMENT PROGRAM .......................... 551	  
PERSONAL PROTECTION EQUIPMENT ............................................................................... 552	  

Eye and Face Protection....................................................................................................... 552	  
Hand Protection .................................................................................................................... 553	  
Body Protection..................................................................................................................... 554	  
Foot Protection...................................................................................................................... 554	  
Respiratory Protection........................................................................................................... 555	  
Hearing Protection ................................................................................................................ 555	  
Head Protection .................................................................................................................... 555	  
Electrical Protection .............................................................................................................. 555	  

OFFICE SAFETY...................................................................................................................... 556	  
SLIPS, TRIPS AND FALLS ...................................................................................................... 557	  
PREVENTING FALLS FROM VEHICLES ................................................................................ 558	  
NOISE AND HEARING CONSERVATION............................................................................... 559	  
FIRE PROTECTION ................................................................................................................. 560	  
PURCHASING MATERIALS .................................................................................................... 563	  
RENOVATIONS........................................................................................................................ 564	  
LEAVING .................................................................................................................................. 565	  
GENERAL SHOP SAFETY ...................................................................................................... 566	  
HOT WORK .............................................................................................................................. 581	  
MANUAL MATERIALS HANDLING (LIFTING)......................................................................... 586	  
CONSTRUCTION SAFETY...................................................................................................... 587	  
EXCAVATION AND TRENCHING............................................................................................ 588	  
HOIST AND CRANE SAFETY.................................................................................................. 590	  



 538 

HEAT STRESS......................................................................................................................... 592	  
FALL PROTECTION................................................................................................................. 595	  
HAZARD COMMUNICATION................................................................................................... 597	  
RADIOACTIVE MATERIALS .................................................................................................... 598	  
CHEMICAL HYGIENE .............................................................................................................. 599	  
BIOSAFETY.............................................................................................................................. 600	  
PESTICIDE EXPOSURE PREVENTION ................................................................................. 601	  
UNDERGROUND STORAGE TANKS ..................................................................................... 602	  
AIR............................................................................................................................................ 603	  
STORM WATER....................................................................................................................... 604	  



 539 

MAIN CAMPUS GENERAL SAFETY UPDATES 
 

Ladder Safety 

• Added sample Ladder Inspection form 
 

Fetal Risk 



 540 

INTRODUCTION 
Clemson believes that the health and safety of students, faculty, and staff are of the greatest 
importance. Clemson will conduct its operations and construct and maintain its facilities in a 
manner conducive to the creation of a healthy and safe work environment for all personnel and 
the surrounding community. 

 
HAZARDOUS MATERIAL EMERGENCIES 
See the Hazardous Materials Emergency Response Plan.  

 
INDOOR AIR QUALITY  
The quality of the air in our buildings is a function of the ventilation system serving the area and 
the contaminants being released into it. Ventilation systems can be upgraded to remove 
contaminants, but generally only at great expense. For those areas where ventilation systems 
are suitable and functioning properly, the most logical solution to improving indoor air quality is 
to reduce or control the release of airborne contaminants. Each Department is expected to have 
specific regulations which address this problem.  
 

Major sources of airborne contamination are chemical usage, smoking, laboratory procedures, 
processes producing hazardous or nuisance dust, tight buildings (especially if there is 
insufficient makeup air) and cooking or food preparation. Specific procedures for the 
employment of various ventilation devices such as laboratory and kitchen hoods and dust 
collection devices can reduce the problem significantly.  

As of this writing, there is no campus building known to EHS which meets the EPA’s definition of 
a “sick building.” 

The details of Clemson’s Indoor Air Quality management plan are found in the Clemson 
University IAQ Plan. On the Main Campus, requests for indoor air quality and ventilation 
evaluations can be directed to EHS, at 864.656.2583, or by email at ehs@clemson.edu.  
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INDUSTRIAL HYGIENE 
Exposure Prevention and Assessment 
Measures to prevent employee exposure to hazardous chemicals include the use of proper 
engineering controls, work practices, and protective equipment. Supervisors and principal 
investigators are required to maintain ready access to Material Safety Data Sheets and a 
complete chemical inventory must be included in their written safety plan. Periodic inspections 
of the work area for safe work practices and protective equipment use must be conducted. 
Industrial Hygiene conducts exposure assessment surveys of work areas to review safe work 
practices, to assess the potential for chemical exposure, and to recommend corrective action. 
OSHA requirements include air sampling for certain materials and circumstances, described in 
this section. Requests for surveys, which may include the collection of air or surface samples, 
can be forwarded to 864.656.2583.  

Supervisor / Principal Investigator Responsibilities  
• Assure the properties of hazardous materials are understood by all employees 

• Assure MSDS are available and chemical inventories are up-to-date. Assure chemicals 
which become more hazardous with age are discarded on an appropriate schedule. 

• Assure materials requiring exhaust ventilation are used in fume hoods, biological safety 
cabinets, or other Facilities- installed exhausted enclosures.  

• Assure appropriate protective clothing is used.  

• Assure appropriate work practices are followed. This includes prevention of ingestion of 
heavy metals, radioactive materials, or other internal hazards through properly identified 
work areas and regular cleaning of work surfaces. Proper handling and disposal of 
sharps (e.g. needles, etc) will reduce the risk of injection. 

• Review the Exposure Assessment Criteria section, listed below. Please contact EHS 
(656-2583) if your work area matches these criteria and if your area has not had an 
exposure assessment conducted within the past year. 

• Contact EHS if questions or concerns arise regarding chemical handling or the effects of 
toxic or corrosive materials. 

• Implement corrective actions recommended by EHS through the work area health 
assessment program. 

• Provide a copy of air sampling results promptly to affected employees.  

EHS Responsibilities  
• EHS will notify supervisors and/or principal investigators to coordinate work area health 

hazard assessments based on a review of Departmental safety plans. 

• Safety Plan chemical inventories will be reviewed prior to the assessment. 

• Health hazard assessments will include interaction with Departmental occupants and 
dissemination of written information. 

• Conclusions reached during the work area assessment will be used as the basis for 
recommendations for changes in work practices, engineering controls, protective 
equipment. 

• Work area health hazard assessments will also be used to determine whether air 
sampling is necessary or if medical surveillance of employees is necessary. 



 542 

• Health hazard assessments will be filed EHS, referenced by Department and work 
location. 

• A summary of findings will be forwarded to the principal investigator or work area 
supervisor for corrective action.  

 
EHS uses the following criteria for prioritizing locations for exposure assessment. 
Supervisors/principal investigators should contact EHS if the following criteria apply to their work 
area:  

• Use of OSHA regulated materials which require air sampling under specific conditions. 

• Laboratory Scale Use of Chemicals—“Lab Scale” means the laboratory use of 
containers which are designed to be easily and safely manipulated by one person. 
OSHA requires air sampling of the materials listed below under “Non-laboratory scale” 
and for other OSHA regulated substances if there is “reason to believe” that exposure 
levels for that substance routinely exceed OSHA specified levels. “Reason to believe”, 
as used above, includes the presence of visible emissions, uncontrolled odors, or the 
perception that adverse health effects have been experienced which are associated with 
the materials in use. Principal Investigators of lab areas where these materials are in use 
should contact EHS (864.656.2583) to determine if a review of the work area and air 
monitoring is needed. 

• Non-laboratory scale use of the chemicals listed below typically require an initial 
assessment of exposure, regardless of whether there is “reason to believe” exposures 
may be exceeded. Persons involved in “non-laboratory scale” use of these materials 
should contact EHS for an exposure assessment. 

• Asbestos - Asbestos containing materials may not be used at Clemson University. 
Construction and maintenance jobs may involve the disturbance of existing asbestos-
containing building materials. This work may only be performed by specially trained 
personnel. Air sampling requirements are based on type of work performed.  

• Vinyl Chloride  

• Inorganic Arsenic 

• Lead - This covers metallic lead, all inorganic lead compounds, and organic lead soaps. 
Sampling requirements may also apply to construction/maintenance activities where 
lead is disturbed.  

• Cadmium  

• Benzene  

• Cotton dust  

• 1,2-dibromo-3-chloropropane  

• Acrylonitrile  

• Ethylene oxide  

• Formaldehyde  

• Methylenedianiline  

• 1,3-butadiene  
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The following materials are considered to be cancer causing materials which are specifically 
regulated by OSHA. Use of these materials is discouraged. Use outside of laboratories or use 
inside laboratories in greater than “lab scale” quantities (lab scale refers to the use of small 
containers) is not permitted. Lab use of these materials, where determined necessary by the 
Principal Investigator, must be conducted in a “designated area” which is specifically marked. 
Precautions against skin contact with these materials must also be clearly emphasized. Please 
contact EHS if you use any of these materials.  

• 4-Nitrobiphenyl  

• alpha-Naphthylamine  

• Methyl chloromethyl ether  

• 3,3-Dichlorobenzidine (and its salts)  

• bis-Chloromethyl ether  

• beta-Naphthylamine  

• Benzidine  

• 4-Aminodiphenyl  

• Ethyleneimine  

• beta-Propiolactone  

• 2-Acetylaminofluorene  

• 4-Dimethylaminoazobenzene  

• N-Nitrosodimethylamine  

 
Routine Use of Hazardous Materials without the Benefit of a Fume Hood or Other 
Exhausted Enclosure 
This would include operations where exhaust ventilation is not available (e.g. maintenance 
operations) or operations where exhaust is present, but the material is not used inside of an 
exhausted enclosure. Use of hazardous materials which can cause chronic health effects and 
have poor warning properties (e.g. little odor at hazardous concentrations) would also be a 
priority for an exposure assessment.  

When using hazardous materials, regardless of whether they are regulated by OSHA, and 
warning signs such as odors, visible emissions, or other indication of incomplete capture and 
exhaust are present. Please contact EHS for any questions or concerns regarding exposure to 
hazardous materials.  
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RESPIRATORY PROTECTION 
Engineering controls and safe work practices are the primary means to prevent employee over 
exposure to chemicals. However, when these controls are not feasible or available, then 
wearing a respirator may be necessary. Employees who wear a respirator must be given prior 
approval by EHS. Before a respirator is issued, a workplace assessment is conducted to identify 
harmful airborne chemicals. If respiratory protection is recommended, the employee will 
undergo medical approval, training and fit testing. Medical approval, either by physical exam or 
confidential medical questionnaire, is needed on an annual basis.  

Each department that uses respirators, including self-contained breathing apparatus (SCBA), 
must have a written protocol. The protocol must be incorporated into the safety plan. The 
department’s written program must discuss hazards unique to their work area. 

Supervisor’s Responsibilities 
• Notify EHS at 864.656.2583 if there is a possibility of overexposure to a chemical.  

• Assure than employees who are required to wear respirators receive annual medical 
approval. Make certain that the “Medical Surveillance Statement” is reviewed with 
employee before receiving medical exam.  

• Assure that a ‘Respirator Users Questionnaire’ is submitted annually to EHS for 
employees who are required to wear a respirator.  

• Assure that new employees receive training and fit-testing.  

• Assure that all employees who are required to wear a respirator receive annual training 
and fit-testing.  

• Assure that employees who are required to wear SCBA receive annual training and have 
written plans for its use.  

• Monitor the employee’s use of the respirator, including appropriate wear, cleaning and 
storage of respirator. Refer to the manufacturer and the standards for information on the 
use and care of respirators, as well as an inventory of respirator equipment including 
Cartridge and Filter Selection.  

• Assure that respirators are maintained according to manufacturer’s recommendations. 

Environmental Health & Safety Responsibilities 
• Oversee the Respiratory Protection Program for the University.  

• Evaluate chemical exposure in the workplace and recommend control measures to 
reduce exposure.  

• Select appropriate respirator for the chemical and exposure situation.  

• Conduct training and fit-testing covering the use and care of respirators. Please refer to 
‘Guidelines for Respirator Wear’ for information on the use and care of respirators. 

• Maintain the OSHA required Clemson University Respiratory Protection Plan. 
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MEDICAL SURVEILLANCE 
The purpose of medical surveillance is for the early identification of conditions, if any, that could 
present an increased risk of adverse health effects related to the task being performed. Based 
on the type of work being performed, including consideration of factors such as the duration of 
the task, the materials being used, and the potential for exposure, medical surveillance is either 
recommended or required for the job.  

Specific test results and other personal medical information generated by these exams will be 
kept confidential between the employee and the physician. The physician will determine the 
scope of the exam, and then inform the supervisor of their recommendations based on the 
exam results. The supervisor will discuss these recommendations, if any, with the employee. 
The employee can contact the physician who performs the exam with any questions regarding 
the test results. 

According to federal law, employees have the right to request copies of their medical or 
exposure records at any time. This section pertains to medical surveillance of University 
employees and students related to the use of chemicals or physical agents (noise, radiation). 
Medical surveillance, as described in this section, does not include discussion of fitness for duty 
exams (e.g. Public Safety Officer, Emergency Responder, etc.)  

Supervisor’s Responsibilities: 
• Review employee job tasks against the Medical Surveillance Criteria listed below. 

Contact EHS at 864.656.2583 if medical surveillance is indicated for an employee. 
Medical surveillance is determined to be appropriate based on input from the supervisor, 
EHS, and the medical provider.  

• Use an approved CU medical provider. Currently, this is either a physician in Redfern or 
the Occupational Health Nurse in the School of Nursing.  

• Prior to receiving a medical screening exam, the supervisor must review the following 
“Medical Surveillance Statement” with the employee:  

“Based on the type of work you are performing, including considerations of 
factors such as the duration of your task, the materials being used, and the 
potential for exposure, medical surveillance is either recommended or required 
for this job. The purpose of this medical surveillance is for the early identification 
of conditions, if any, that could present an increased risk of adverse heath effects 
related to the task you are performing. 

Specific test results and other personal medical information generated by those 
exams will be kept confidential between you and the physician. The physician will 
determine the scope of the exam, and then inform your supervisor of their 
recommendations based on your exam results. Your supervisor will discuss 
those recommendations, if any, with you. You can contact the physician who 
performs your exam with any questions regarding your test results. 

According to federal law, you have the right to request copies of your medical or 
exposure records at any time by contacting your supervisor or Human 
Resources. Should you have any concerns or questions regarding this 
procedure, please contact the Human Resources Department.” 

• The supervisor will discuss the physician’s recommendations with the employee. Note: 
The supervisor will not receive the employee medical exam results. Rather, they will 
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receive a “Health Recommendation Form,” which contains the examining physician’s 
recommendations based on his/her findings.  

• Assure employees report to the physician on time for the medical exam. Continued work 
performance is contingent on completion of medical exams. Annual exams not 
completed within 3 months of the due date will require the employee to stop the task 
until completion of the exam.  

• Where department employees are required to receive medical exams/tests based on 
specific tasks and conditions ensure that students performing these same tasks under 
same conditions obtain this medical screening.  

• Immediately contact Human Resources when an employee requests access to their 
medical records or exposure records.  

• Re-examine medical surveillance criteria vs. job task should job duties change.  

 
Environmental Health and Safety Responsibilities 

• Coordinate medical management program for the University.  

• Act as CU liaison with the medical provider.  

• Work in cooperation with medical provider to improve efficiency and effectiveness of 
medical management program.  

• Work in cooperation with medical provider to determine tasks where medical 
surveillance is appropriate. Provide feedback to supervisors on medical surveillance 
inquiries.  

 
Medical Surveillance Criteria 
 

Clemson Environmental Health and Safety developed these criteria with the assistance from 
occupational health physicians. The criteria are subject to modification upon periodic review. 

OSHA requires medical surveillance for employees who: 

A. Have exposure to noise levels exceeding 85 dBA in an 8 hour time weighted average 
exposure.  

B. Wear a respirator.  

C. Have exposure to asbestos above the permissible limit or excursion limit for 30 
days/year; perform Class 1, 2, or 3 asbestos work for 30 days/year.  

D. Use any of the following 13 OSHA regulated human carcinogens as “authorized 
employees” and those entering “regulated” areas. 

1. 4-Nitrobiphenyl  

2. Alpha-Naphthylamine 

3. Methyl Chloromethyl Ether  

4. 3,3’ Dichlorobenzine (and its salt)  

5. Bis-Chloromethyl Ether  
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6. Beta-Naphthylamine  

7. Benzidine  

8. 4-Aminodiphenyl  

9. Ethyleneamine  

10. Beta-Propiolactone  

11. 2-Acetylamino Fluorine  

12. 4- Dimethylaminoazobenzine 

13. N-Nitrosodimethylamine  

E. Use Vinyl Chloride and are exposed above the action level. 

F. Use Inorganic arsenic and are exposed above the action level for at least 30 days/year 
and based on previous exposure.  

G. Use Metallic Lead, Inorganic Lead, or Organic Lead Soaps and are exposed above the 
action level for greater than 30 days/year.  

H. Use Benzene and are exposed above the action level for greater than 30 days/year and 
based on additional requirements.  

I. Have “occupational exposure” to Bloodborne Pathogens - refer to Clemson Biological 
Safety Manual for information.  

J. Are exposed to Cotton Dust and are engaged in yarn manufacturing, slashing and 
weaving operations, or work in waste houses for textile operations.  

K. Use 1, 2 - Dibromo-3-Chloropropane, working in a regulated area or may be exposed in 
an emergency situation. 

L. Are exposed to Acrylonitrile above the action level. 

M. Are exposed to Ethylene Oxide at or above the action for at least 30 days/year. 

N. Are exposed to Formaldehyde greater than the action level or greater than the short 
term exposure limit.  

O. Are exposed to Methylenedianiline greater than or equal to the action level for 30 
days/year.  

P. Are exposed to Cadmium greater than or equal to the action level for 30 days/year.  

In addition, employees will need medical surveillance for the following jobs. Note: Medical 
surveillance may NOT be needed where adequate engineering controls or protective equipment 
are in use, or when there are no reliable medical tests.  

• Prepare, mix, or apply organophosphate containing pesticides for greater than 7 
days/month (any part of a day constitutes one day) which have a DANGER or CAUTION 
label. Both baseline exams and follow-up exams are required.  

• Maintenance operations that creates airborne particles of lead, cadmium, arsenic, or 
other systemic toxins where local exhaust is not used. 

• Significant and prolonged use of mercury, chlorinated solvents, heavy metals, or other 
solids and liquids with chronic toxicity and enclosure and local exhaust ventilation are 
not available or ineffective or prolonged glove contact is necessary and material is 
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capable of rapid absorption through the skin or oral uptake is possible from 
contaminated surfaces and the material used is a systemic poison. 

• Use of Class 3b and 4 lasers—ophthalmology exam required prior to use 

• As specified by department or committee requirements 

Note: Various advisory groups or colleges may recommend/require medical exams, biological 
monitoring, immunizations, or titers based on the nature of the work activity. 

EHS personnel will assist supervisors in determining whether medical monitoring is necessary 
or appropriate for their employees. Call 864.656.2583 for information. 
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HEARING CONSERVATION 
 

Work areas or job tasks where significant noise exposure exists should be brought to the 
attention of EHS. Noise exposure includes continuous, intermittent and impulse (less than one 
second long and greater than one second delay) noises. If sound level measurements indicate 
that excessive noise exposure exists, relating to OSHA permissible noise levels, then 
investigation of engineering controls or administrative controls (e.g. rotation of employees or 
limiting time on particular tasks) then to reduce exposure is necessary. If such measures do not 
reduce the noise level sufficiently, employee training, hearing exams, and personal protective 
equipment (ear plugs or muffs) will be necessary.  

 
Supervisor’s Responsibilities 
 

• Notify the EHS at 864.656.2583 if excessive noise is present or suspected in the work 
environment.  

• Provide hearing protection devices (ear plugs or muffs), as recommended by EHS, to 
employees at no cost to the employee, and make certain that devices are worn.  

• Assure that employees who are required to receive an annual hearing exam receive the 
exam at no cost to the employee.  

• Assure that employees complete a Hearing Conservation Program Log if they are 
participating in the annual hearing exam clinic.  

• Assure that employees who are using hearing protection devices receive annual training 
on the use and care of devices.  

• Maintain any physician reports in a confidential manner  

• Provide signage at entrances to alert employees that hearing protection is required. 

 
Hearing Conservation Program 
 

Excessive noise levels are often associated with certain tasks such as operating gas powered 
equipment or working on or near heating, ventilation or air conditioning equipment. When 
control measures are not feasible or successful to reduce the noise to an acceptable level, 
OSHA requires that a Hearing Conservation Program (HCP) be implemented in the workplace. 
Annual employee training and hearing exams (audiograms), and the use of personal protective 
equipment are components of a HCP. All employees who are participating in the HCP must 
document their noise exposure yearly on the Hearing Conservation Program Log. 
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FETAL RISK  
There are certain risks associated with higher education and research activities which are 
unavoidable, possibly not even known. Such risks are varied and may extend, for example,  
from possible chemical exposure in laboratories to physical injury inflicted by animals or 
physical activities.  

Students or employees who learn they are pregnant or plan to become pregnant are strongly 
encouraged to notify EHS to provide a hazard assessment of the individual’s planned activities 
for the term of the pregnancy. EHS will provide hazard information on physical, chemical and 
biological aspects. All planned activities and related hazard information will be provided in 
writing to the individual for review by her own personal physician.  Where appropriate to 
manage risk, EHS may need to involve the student or employee’s advisor or supervisor.   

Should the individual, after consulting with her physician, decide against such participation then 
the options are as follows: 

In the case of a student, she has the option of sitting out of school for the term of the pregnancy 
or selecting other activities within her curriculum which are acceptable to her and her physician. 
No loss of status (within the control of the University) will result form this absence from school. 

For an employee (faculty and staff), the supervisor will provide alternative employment for the 
term of the pregnancy which minimizes hazards to the fetus and is acceptable to the employee 
and her physician. No loss of status or reduction of pay or benefits will be associated with this 
reassignment. Upon returning to work following maternity leave, the individual will be reassigned 
to her former position (unless unusual medical conditions, supported by her physician exist 
which might preclude such an assignment). Unusual circumstances will be handled similar to 
any other work-restricting conditions. Both the individual and her physician must agree that the 
reassignment will not introduce new conditions which might cause harm to the fetus. If concern 
exists, it should be brought to the attention of the supervisor so that other, more acceptable 
arrangements can be made. The physician and the supervisor may communicate, if the patient 
consents, to assure that reassignments made are acceptable, posing no serious threats to the 
developing fetus. 

If an individual who is pregnant feels that she is not being given the reasonable consideration 
described above, then the matter should be brought to the attention of: 

In the case of students, Redfern Student Health Center; 

In the case of staff employees, Human Resources; or 

In the case of faculty, the appropriate Department Head or Dean. 

All Individuals, whether they continue to participate in the original activity or choose an 
alternative activity will be counseled as to the potential hazards to the fetus. They will be asked 
to acknowledge that Clemson University has provided the hazard counseling and that they are 
exercising their responsibility as parents in deciding what the best course of action is for the 
family and the fetus. If they refuse to sign such an acknowledgment, the person conducting the 
counseling will note that fact on the acknowledgment form and have a witness also sign the 
form acknowledging that the parents were counseled. 
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LABORATORY AND LAMINAR FLOW HOOD MANAGEMENT 
PROGRAM  
A sound Laboratory and Laminar Flow Hood Management Program is an essential part of 
Clemson University’s Safety Program. Laboratory and laminar flow hoods are necessary to 
prevent harmful exposure of students, faculty and staff to hazardous agents or substances. To 
insure that the proper hood is selected for a given task, all laboratory and laminar flow hood 
purchase orders must be reviewed by EHS and University Facilities before they can be 
approved by Purchasing.  

After installation of the approved hood, EHS personnel will inspect the equipment and certify the 
hood’s performance. The Laboratory and Laminar Flow Hood Management Program requires 
that all hoods on campus be certified annually. In addition, all hoods must be recertified 
whenever they are moved to new locations.  

The certification program requires that face velocities meet at least the minimum standard 
(minimum standards vary depending on the application of the hood). In addition, the program 
requires that each hood undergo regularly scheduled preventative maintenance. If during 
normal operation a problem with the hood arises, the user of the hood should notify their 
University Facilities Zone and EHS of the problem. EHS will assist Facilities to determine if 
repairs are needed. After any repairs have been made, EHS will recertify the hood. These 
safety measures are necessary due to the hazardous nature of many of the chemicals, 
radioactive substances and biological agents used on the Clemson University campus. 
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PERSONAL PROTECTION EQUIPMENT 
The primary methods for preventing employee exposure to hazardous materials are engineering 
and administrative controls.  Where these control methods are not appropriate or sufficient to 
control the hazard, personal protective equipment (PPE) is required. 

A work area assessment is required to determine the potential hazards and select the 
appropriate PPE for adequate protection.  Employees must receive training which includes the 
proper PPE for their job, when this PPE must be worn, how to wear, adjust, maintain, and 
discard this equipment, and the limitations of the PPE.  All training must be documented.  A 
selection of PPE is available at Central Stores. 

Each department is responsible for: 

• Identifying the appropriate PPE based on the hazards of the task/ work area.  

• Providing and paying for required PPE. Assure appropriate equipment is available. 

• Enforcing the proper use of PPE. 

• Maintaining PPE in a clean and reliable condition (clean, sanitary, replace worn or 
defective parts). 

• Training employees (document the training) on the following: 

a. When PPE is needed. 

b. What PPE is needed. 

c. How to properly put on, adjust, wear, and remove the PPE. 

d. Useful life and limitations of the PPE. 

e. Proper care, storage, and disposal of the PPE.  

EYE AND FACE PROTECTION 
 

Faculty, staff, students, contractors, and visitors shall wear the appropriate eye and face 
protection when involved in activities where there is the potential for eye and face injury from: 

• Handling of hot solids, liquids, or molten metals 

• Flying particles from chiseling, milling, sawing, turning, shaping, cutting, etc. 

• Heat treatment, tempering, or kiln firing of any metal or other materials 

• Intense light radiation from gas or electric arc welding, glassblowing, torch brazing, 
oxygen cutting, laser use, etc. 

• Repair or servicing of any vehicle 

• Handling of chemicals and gases 

Eye protection choices include the following: 

Safety Glasses 
Ordinary prescription glasses do not provide adequate protection.  New eye protection must 
conform to the current American National Standards Institute (ANSI), Standard Z87.1.  Look for 
this stamp on the inside of the safety glass frame.  Prescription safety glasses are 
recommended for employees who must routinely wear safety glasses in lieu of fitting safety 
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glasses over their personal glasses.  All safety glasses must have side shields.  Whenever 
protection against splashing is a concern, “Chemical Splash Goggles” must be worn.  

Goggles 
Goggles are intended for use when protection is needed against chemicals or particles. Impact 
protection goggles, which contain perforations on the sides of goggle, are not to be used for 
chemical splash protection, therefore are not recommended.  Splash goggles, which contain 
shielded vents at the top of the goggle, are appropriate for chemical splash protection, and also 
provide limited eye impact protection.  Goggles only protect the eyes, offering no protection for 
the face and neck.  
Face Shields 
Full-face shields provide the face and throat partial protection from flying particles and liquid 
splash.  For maximum protection against chemical splash, a full-face shield must be used in 
combination with chemical splash goggles.  Face shields are appropriate as secondary 
protection when implosion (e.g. vacuum applications) or explosion hazards are present.  Face 
shields, which are contoured to protect the sides of the neck as well as frontal protection, are 
preferred.  
Eye Protection for Intense Light Sources  
(Welding, gas welding, oxygen cutting, torch brazing, glassblowing, laser use, etc.) 
The radiation produced by welding covers a broad range of the spectrum of light.  Exposure to 
ultraviolet light (UV-B) from welding operations can cause “welders flash”, a painful inflammable 
of the outer layer of the cornea.  Arc welding or arc cutting operations, including submerged arc 
welding, require the use of welding helmets with an appropriate filter lens.  Goggles with filter 
plates or tinted glass are available for glassblowing and other operations where intense light 
sources are encountered, including but not limited to, gas welding or oxygen cutting operations. 
Spectacles with suitable filter lenses may be appropriate for light gas welding operations, torch 
brazing, or inspection.  Users and visitors to Laser use areas (the laser nominal hazard zone) 
must be protected with suitable laser protection eyewear.  Contact the laser manufacturer or the 
RSO (864.656.7165) for assistance in selecting laser eyewear.  

HAND PROTECTION 
Employees shall use hand protection when exposed to hazards including: 

1. Skin absorption of harmful substances 

2. Lacerations 

3. Cuts 

4. Abrasions 

5. Punctures 

6. Chemical burns 

7. Thermal burns 

Glove Use 
Wear proper hand protection whenever the potential for contact with chemicals, sharp objects, 
or very hot or cold materials exists.  Select gloves based on the properties of the material in 
use, the degree of protection needed, and the nature of the work (direct contact necessary, 
dexterity needed, etc).  

Cut resistant gloves may be used for protection against sharp edged objects, such as when 
picking up broken glassware or inserting glass tubes into stoppers.  
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When working at temperature extremes, use insulated gloves.  Materials such as Nomex and 
Kevlar may be used briefly up to 1000 0F.  Do not use gloves containing asbestos.  Asbestos is 
regulated as a carcinogen under OSHA.  

When considering chemical gloves, note that glove materials will be permeated (pass through) 
by chemicals.  The permeation rate varies depending on the chemical, glove material, and 
thickness.  Double gloving is recommended when handling highly toxic or carcinogenic 
materials.  

Before each use, inspect the gloves for discoloration, punctures and tears.  

Before removal, wash gloves if the glove material is impermeable to water.  

Observe any changes in glove color and texture, including hardening or softening, which may 
be indications of glove degradation.  

 

BODY PROTECTION 
Employees working around hazardous materials or machinery shall not wear loose clothing (e.g. 
saris, dangling neckties, necklaces) or unrestrained long hair.  Loose clothing, jewelry, and 
unrestrained long hair can become ensnared in moving parts of machinery or contact 
chemicals.  Finger rings can damage gloves and trap chemicals against the skin. 

Cotton lab coats (preferable to rayon or polyester coats) should be worn to protect your clothing 
from becoming soiled and to provide limited protection against minor splashes of chemicals and 
radioactive materials.  Assure that hazardous chemicals, radioactive materials, or toxic dusts 
are not carried home with you on your street clothes by using lab coats, disposable protective 
clothing, or work clothes which remain at the workplace.  Tyvek coveralls can be used over 
street clothes for protection against particles and low hazard liquids, but do not provide 
complete protection against liquids.  Lab coats will also not resist liquid penetration, and if 
splashed with chemicals, should be removed immediately. 

Vinyl or rubber aprons and sleeves should be used when dispensing corrosive liquids (e.g. 
hydrofluoric acid, phenol, etc).  Where metal organic liquids or other materials that may self 
ignite on contact with air is used, Nomex lab coats are recommended, along with face shields.  
Where contact with hazardous materials with your protective clothing is likely, such as during 
spill cleanup or pesticide application, polyethylene-coated Tyvek or similar clothing should be 
used to provide additional protection.  The limitations of the protective clothing must always be 
understood, particularly in situations where contact with the material is likely. 

Employees should know the appropriate techniques for removing protective apparel, especially 
any that have become contaminated.  Special procedures may need to be followed for cleaning 
and/or discarding contaminated apparel. 

Chemical spills on leather clothing accessories (watchbands, shoes, belts and such) can be 
especially hazardous because many chemicals can be absorbed in the leather and then held 
close to the skin for long periods.  Such items must be removed promptly and typically be 
discarded to prevent the possibility of chemical burns. 

 
FOOT PROTECTION 
New Safety toe footwear shall conform to the requirements and specifications of the current 
ASTM F2412 “Standard Test Methods for Foot Protection” standard. 
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Wear proper shoes, not sandals or open toed shoes, in work areas where chemicals are used 
or stored.  Perforated shoes, sandals or cloth sneakers should not be worn in areas where 
mechanical work is being done.  

Safety shoes are required for protection against injury from heavy falling objects (handling of 
objects weighing more than fifteen pounds which, if dropped, would likely result in a foot injury), 
against crushing by rolling objects (warehouse, loading docks, etc), and against laceration or 
penetration by sharp objects. 

Pullovers, worn over regular shoes, are available for protection against certain chemicals. 
These boots are made of a stretchable rubber compound and are well suited for cleaning up 
chemical spills.  

 
RESPIRATORY PROTECTION 
See the Respiratory Protection section of this manual for more information.  Respirators may 
not be used without prior approval from the Industrial Hygienist in EHS.  This assures that 
respirators are properly selected, users are properly trained, and the appropriate medical exams 
are conducted according to OSHA regulations. 
 
HEARING PROTECTION 
Exposure to noise in excess of OSHA regulated levels requires participation in a hearing 
conservation program.  This program includes training and audiometric exams, among other 
requirements.  Please contact EHS at 656-2583 or ehs@clemson.edu if you feel your noise 
exposure may be excessive.  See the Hearing Conservation section of this manual for more 
information. 

 
HEAD PROTECTION 
New helmets designed to protect the head from impact and penetration from falling/flying 
objects and from limited electric shock and burn shall meet the requirements and specifications 
established in the most resent ANSI Z89.1 Standard, “Requirements for Industrial Head 
Protection”.  For more information contact EHS. 

 
ELECTRICAL PROTECTION 
Specific design and performance, use, and care requirements apply to protective equipment 
used for isolation against electrical hazards.  Persons selecting for purchase, maintaining, and 
using such equipment (insulating blankets, matting, covers, line hose, gloves, and sleeves 
made of rubber) must be familiar with these requirements (refer to 29 CFR 1910.137 and NFPA 
70E).  See the Electrical Safety section of this Health and Safety manual or contact EHS for 
additional information.  

 
PERSONAL PROTECTIVE EQUIPMENT CENTRAL STORES 
Personal protective equipment is available at Central Stores.  Many items are on display and 
may be purchased at a discounted price. 
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OFFICE SAFETY  
Office workers make up a substantial percentage of the University employee population and as 
such office safety takes on a larger role in the day-to-day workings of office personnel on 
campus than might be the case in other organizations.  Office personnel are faced with many 
varying types of safety hazards.  

Personnel working with Video Display Terminals (VDT’s) are prone to backaches and 
headaches as a consequence of spending many hours in front of their display terminals.  
Repetitive motion trauma injuries may result from long-term work at improperly adjusted 
keyboards.  

Tripping is a constant hazard faced by office personnel, whether it is from electrical cords, open 
boxes, or boxes obstructing walkways.  Filing cabinets present a risk of injuring personnel by 
toppling over due to being top heavy, especially when too many upper drawers are open at the 
same time.  Additionally, a tripping hazard exists when lower file drawers are left pulled out.  
Office personnel face potential safety problems when they hasten to complete tasks.  They are 
then more disposed to tripping and falling down stairs or slipping on floors.  

Electrical shock hazards may exist due to improper grounding of equipment, overloading of 
electrical outlets, or liquids being spilled into electrical devices.  

Poor lighting can be the cause of trips and falls in the officer or of personnel bumping into 
objects.  Inadequate lighting in an office environment may also bring about eyestrain and 
headaches.  

Lack of ergonomic considerations can be a source of discomfort and problems for office 
personnel when tables, chairs and work stands are set at improper heights or are of an 
inappropriate design.  
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SLIPS, TRIPS AND FALLS  
Slips, trips and falls are among the most common causes of injury.  Nationwide, they are 
second only to motor vehicles as causes of accidental deaths.  These types of accidents occur 
in many varied types of environments.  

Individuals walking across campus are presented with hazards ranging from uneven to cracked 
pavement, tree roots, holes, projecting objects, etc.  These hazards can cause falls if the 
pedestrian is not being observant or it is dark.  

The interior of buildings also presents numerous opportunities for injury.  The problems range 
from floors that have been waxed but not buffed (which provide a slippery surface to walk on), to 
floors with wet spots that have not been wiped dry.  Stairways may present many hazards, such 
as poor lighting, loose handrails and stair treads in a cluttered or poor condition.  Additionally, 
slips, trips and falls can occur when aisles are cluttered with boxes or other items.  Loose 
flooring and carpets that are not tacked down properly may present a risk of injury to individuals 
walking in buildings on campus.  

Persons working in or around shop areas should be alert for the problem of oil and grease build 
up on floors, which present a serious risk of injury due to slipping and falling.  

It should be noted that injuries can occur not only from a fall, but over-extension of one or more 
parts of the body may cause strains if an individual attempts to prevent the fall.  Learning to 
recognize the causes and taking preventative actions to prohibit their reoccurrence can avoid 
injury from slips, trips and falls.  
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PREVENTING FALLS FROM VEHICLES 
Truck drivers and delivery people are exposed to a number of traffic-related hazards every 
workday.  One hazard that may not be apparent is the risk of injury when falling from a vehicle. 

Drivers are most commonly injured by falling either from the cab or from beds of trucks while 
loading, unloading or restraining loads.  Taking care while entering and exiting trucks can go a 
long way toward preventing falls. 

To help reduce the risk of falls from a vehicle: 

• When entering or exiting a vehicle, use the three-point rule commonly applied to ladders:  
Have a least on foot and two hands or both feet and one hand in contact with the vehicle 
at all times. 

• Always use the mounting handles and stepping surfaces designed for entering and 
exiting.  These surfaces assist with balance and provide a non-slip surface. 

• Wear slip-resistant shoes to provide extra traction, and be certain shoes are free from 
mud, ice, oil, or other slippery substances before entering or exiting the vehicle. 
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NOISE AND HEARING CONSERVATION  
 

Continued exposure to noise of sufficient intensity can result in permanent hearing impairment. 
If an individual must shout to communicate with another close by because of noise, it is likely 
that the level of this noise is of sufficient amplitude to cause a temporary or permanent hearing 
loss (threshold shift).  Persons being exposed to noise levels exceeding 85dBA time-weighted-
average (TWA) for an eight-hour period should be given periodic audiometric examinations 
which are conducted by the Clemson Occupational Health Nurse.  Should these examinations 
indicate a loss of hearing, hearing protection must be provided, which will reduce the exposure 
level to below 85dBA. For exposures of 90dBA or greater, controls must be instituted to lower 
the noise levels to below 90dBA TWA for an eight-hour day.  If controls cannot be instituted to 
accomplish this reduction, hearing protection must be worn which will reduce the exposures to 
an acceptable level until the noise can be reduced.  EHS can provide a noise level assessment, 
calculate eight-hour exposure levels and make recommendations upon request.  
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FIRE PROTECTION 
The major hazards of fires and consequently the need to prevent them are obvious.  The major 
hazards are the loss of life or the injury to employees and others and direct damage due to fires.  

Fire Alarm Systems  
Automatic and manual fire alarm systems are in most buildings.  These systems provide an 
audible and visual signal to evacuate the building.  These systems are also equipped with digital 
communicators linked to the telecommunications center of Public Safety.  

Portable Fire Extinguishers (PFX) 
PFX’s are installed in virtually all buildings on campus.  They shall be located where they are 
conspicuous, readily accessible and near an exit.  The Fire Department, designated users and 
trained persons are authorized to use portable fire extinguishers in campus buildings.  All 
extinguishers must be located and mounted in accordance with State requirements. 

Fixed Fire Suppression Systems 
Certain buildings on campus have automatic sprinkler systems installed.  The periodic 
maintenance and required recordkeeping of automatic sprinkler systems and standpipes are the 
responsibility of the department owning or occupying the area protected.  

Demonstration and Training Services  
Proper training is essential to fire safety and proper emergency response.  The Fire Marshall’s 
Office can hold classes, provide training in the use of PFX’s, and provide information on any fire 
safety topic when requested.  

Contact the office of Human Resources to find out the dates of regular scheduled PFX training 
classes.   

Fire Drills  
Fire drills can reduce injuries and deaths due to fires.  The Fire Marshall’s Office will conduct fire 
drills in any administrative or academic building at the request of the Building Liaison and with 
the approval of the appropriate Dean, Director, and Department Head.  Fire Protection will 
conduct fire drills in cooperation with the Department of Housing and Residence Life at least 
once a semester in every residence hall.  

Questions 
Direct any questions, concerns or problems related to fire protection and fire safety to the 
Clemson University Fire Chief (864.656.2242) or the Clemson University Fire Marshal 
(864.656.2323). 

Select the Default or the Alternative Program 
Described below are the Default Program managed by the University and the Alternative 
Program managed by the Department who owns or occupies the area being protected.  Each 
Department shall select one of these two programs. 

University Managed Program (Default) 
Departments may default to this program.  The Fire Marshal and University Facilities 
Maintenance and Minor Construction are responsible for equipment, maintenance and record 
keeping.   
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Emergency Response 
All faculty, staff and students must evacuate the area that they are in when a fire alarm sounds. 

Anyone discovering a fire shall immediately:  

1. Activate the building’s fire alarm system and leave the building. 

2. Notify the Department of Public Safety of the fire by calling 911 or 864.656.2222, or by 
Blue Light telephone.  Facilities that are remote to the Clemson campus shall notify the 
Fire Department serving their jurisdiction.  

Department Responsibility 
It is the responsibility of the Department that owns or occupies the space being protected to 
schedule portable fire extinguisher training with the Fire Marshal.  All persons in the department 
shall receive training upon initial employment and at least annually thereafter. 

The Department shall protect their portable fire extinguishers and advise the Fire Marshal if any 
extinguishers are improperly mounted, missing, broken or discharged. 

Fire Extinguishers  
University Facilities Maintenance and Minor Construction are responsible for the following 
services on portable fire extinguishers at Clemson main campus facilities: 

• Conducting monthly inspections 

• Conducting periodic maintenance  

• Conducting required record- keeping  

In addition, the University Fire Marshall will provide the following services:  

• Determine the need for fire extinguishers according to State requirements and 
recommend suitable locations for them. 

• Replace any fire extinguisher reported missing, broken, or discharged  

• Pay for the maintenance and replacement of fire extinguishers in buildings occupied by 
non-revenue generating departments.  

Department Managed Program (Alternative) 
If Departments choose this alternative program, the Department who owns or occupies the 
space being protected is responsible for the purchase of equipment, maintenance and record 
keeping. 

Emergency Response 
All faculty, staff and students must evacuate the area that they are in when a fire alarm sounds 
except designated portable fire extinguisher users.  In an emergency, the employees 
designated to use portable fire extinguishers and any other persons trained in their use may use 
the extinguishers.   

Anyone discovering a fire shall immediately:  

• Activate the building’s fire alarm system and leave the building (unless he is a 
designated portable fire extinguisher user and intends to perform insipient fire fighting). 
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• Notify the Department of Public Safety of the fire by calling 911 or 864.656.2222, or by 
Blue Light telephone. Facilities remote to the Clemson campus shall notify the Fire 
Department serving their jurisdiction.  

Department Responsibility 
The Department that owns or occupies the space being protected shall designate certain 
employees to be the primary employees authorized to use the available portable fire 
extinguishers. 

It is the responsibility of the Department to schedule portable fire extinguisher training with the 
Fire Marshal.  Each employee who has been designated by the Department to use fire fighting 
equipment shall receive training upon initially joining the designated group of employees and at 
least annually thereafter. 

Fire Extinguishers  
The Department is responsible for the following services on portable fire extinguishers in the 
space that it owns or occupies: 

• Conducting monthly inspection, periodic maintenance, and required record keeping of 
the Department’s PFX’s.  (Extra units placed in a building that are purchased by discrete 
programs, such as research projects, should be maintained by the respective project). 

• Determining the quantity and the strategic placement of portable fire extinguishers.  The 
distribution plan, as a minimum, must meet State requirements or equal the original 
placement of extinguishers in the building. 

• Replacement of any missing, broken, or discharged PFX’s 
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PURCHASING MATERIALS 
Prior to purchasing materials – particularly chemicals, biologicals, radioactive materials, and 
heavy floor-mounted equipment – consideration must be given to the appropriateness of the 
material or equipment: 

• Will the equipment fit through the existing doorways? 

• Will the floor be able to handle the additional load? 

• Is there a material that could be used which is safer or easier to dispose of? 

• Do the personnel using the materials have appropriate training? 

Consult with University Facilities prior to purchasing and sitting floor mounted equipment; 
consult EHS before purchasing hazardous materials. 
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RENOVATIONS 
Renovation of space at Clemson – particularly laboratory or agriculture related storage space – 
frequently turns up old materials that require special handling.  Please make preparations to 
remove all materials from a space prior to its renovation.  Contact EHS for assistance.  
Additionally, no renovation of Clemson Academic Space may be undertaken without the 
express permission of the Chief Facilities Officer. 
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LEAVING 
When an employee leaves Clemson, he or she shall turn in an inventory of all chemical, 
biological, or radioactive materials that they have in their possession to their department chair. 
Once the department has decided what they wish to keep and what they wish to dispose of, 
they should contact EHS for the removal of hazardous items. 
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GENERAL SHOP SAFETY  
On the Clemson University campus there are many woodworking, metal fabricating, and 
welding shops.  Safety is a major concern for people working in these shops. 

There are many safety hazards associated with the use of the equipment housed in these 
facilities by students, staff and faculty.  

The primary concern is that all individuals who use shop equipment require formal training in the 
proper and safe use of any shop machine with which they might work.  This training should then 
be documented and maintained on file.  The unit head is responsible to ensure training is 
accomplished and documented.  

Instruction on the proper use of personal protective equipment is an essential part of all shop 
safety programs.  Eye protection is generally required in all circumstances where powered or 
impact equipment is used. Where machines or operations present the hazard of flying objects, 
glare, liquid sprays or splashes, injurious radiation, or a combination of the above, suitable 
eye/face protection must be worn.  Whether the eye protection used is goggles or a face shield 
depends on the hazard presented by the operation.  Persons performing welding operations 
should always wear eye protection with properly shaded lenses.  

Other types of personal protective equipment that may be necessary include respiratory 
protection, gloves, aprons, long sleeves, etc. as an interim measure until the hazard can be 
reduced or eliminated by engineering controls.  Special clothing and footwear may also be 
necessary to protect the shop user.  

In high noise areas, the use of hearing protection is required.  It is the responsibility of the 
department to provide appropriate personal protection equipment, properly disinfected, in 
sufficient quantities to adequately protect the user.  Portable or mobile equipment operation 
requires the same considerations as in-place shop equipment.  

Preventative and corrective shop maintenance is necessary to keep machines in safe working 
order.  All machines are required to have a regular schedule set up for maintenance checks.  
Preventative maintenance includes, but is not limited to, sharpening cutting edges, lubricating 
machines, adjusting belts, and ensuring that all machine guards are installed and in proper 
working order.  When gas welding or cutting operations are used, the cylinders and associated 
equipment must be checked regularly to ensure that safety check valves are installed, cylinders 
and lines are not damaged, and tanks are properly secured.  Shop maintenance also includes 
good housekeeping practices in the work area.  Areas are to be kept free of wood and metal 
debris, as well as extension cords and other objects that could be trip and fire hazards.  

A shop’s initial layout has much to do with providing users with a safe work area.  The 
equipment should be properly installed and grounded.  In addition, incompatible processes 
should be separated (such as woodworking, welding operations, and painting operations).  All 
flammable materials and explosive dust generating operations must be kept away from any 
potential ignition sources.  Machines should be spaced in such a way that adequate space is 
provided between them to accommodate bulky materials.  

Environmental Health and Safety is available to assist university personnel when there is a 
concern with regards to shop safety.  EHS can provide inspections to identify safety problems, 
conduct noise assessments, and make recommendations to correct the problems.  Safety 
seminars can also be provided to educate users on safe shop equipment operation.  
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Machine Guarding 
The hazards posed by an unguarded machine are obvious: in the worst of all cases the machine 
can do to your body parts what it’s doing to the materials it’s designed to cut, shape, or form.  
One of the major goals of OSHA is to guard all machinery and equipment to eliminate hazards 
created by points of operation, ingoing nip points, rotating points, and flying chips and sparks.  

The words “shall be guarded” apply to most machines and equipment the University uses.  
Some machines require specific guarding methods and all machines are regulated by the 
general requirements.  

All personnel using machinery at the University will adhere to the OSHA regulation 1910.212 to 
1910.219.  

There shall be one or more methods of machine guarding provided to protect the operator and 
other employees in the machine area from hazards.  Examples of guarding methods are:  

• Barrier guards  

• Two-hand tripping devices  

• Electronic safety devices  

Types of guards:  

• Fixed guard - provides a barrier between a person and the point of operation, power 
train or other moving parts.  These include fences, gates, and protective covers for 
blades, presses and all moving parts.  

• Interlocked guard - when opened or removed, disengage the machine’s power source.  
The machine cannot be restarted until the guard is replaced.  

• Adjustable guard - provide a barrier that can be adjusted to many different operations, 
such as varying sizes of stock.  

• Self-adjusting guard - barriers that move or self-adjust, according to the size or position 
of the workplace.  The guard returns to its resting position when no material is passing 
through.  

Affix guards to the machine where possible or secure it elsewhere if for any reason attachment 
to the machine is not possible.  The guard shall be such that it does not offer an accident hazard 
in itself.  

Point of operation is the area on a machine where work is actually performed upon the material 
being processed.  The point of operation of machines whose operation exposes an employee to 
injury shall be guarded.  The guarding device shall conform to any appropriate standards.  If no 
specific standard exists then the design and construction of the guard shall prevent the operator 
from having any part of his body in the danger zone during the operating cycle. 

The following are some examples of machines requiring point of operation guarding:  

• Guillotine cutters  

• Shears  

• Alligator shears  

• Power presses  

• Milling machines  

• Power saws  
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• Jointers  

• Portable power tools  

• Forming rolls and calendars 

• Drill presses 

Revolving drums, barrels, and containers shall be guarded by an enclosure that is interlocked 
with the drive mechanism so the barrel, drum or container cannot revolve unless the guard 
enclosure is in place.  

When the periphery of the blades of a fan is less than seven feet above the floor or working 
level, the blades shall be guarded.  The guard shall have openings not larger than one-half inch.  

Machines designed for a fixed location shall be securely anchored to prevent walking or moving. 

Where an employee may be injured if motors were to restart after a power failure, machinery 
shall be prevented from unintentionally restarting.  This applies especially to woodworking and 
metalworking machinery. 

Simple Rules to Maximize Worker Safety  

1. Always be sure that moving mechanisms are clear of people and objects.  

2. Be sure that workers are not wearing any jewelry or loose clothing that could get 
snagged in the machine.  

3. Keep an eye on overheard moving parts, like pulleys, for potential hazards.  

4. Check that guards are in place at all points where you could contact moving parts before 
turning the machine on.  

5. Be aware of how to turn power on and off if you should have to do so quickly.  

6. Read the manufacturer’s instructions on how to operate the machine safely and correctly  

7. Feed material into the machine with push sticks, not your hands.  

8. Take it easy.  Rushing through a job is one of the major causes of accidents.  

9. Make sure maintenance is performed when required.  If you think your equipment might 
have missed its scheduled maintenance let your supervisor know.  

10. Use lockout/tagout procedures when a machine needs repair or maintenance.  Turn the 
machine and the power to the machine off and tag it so that no one tries to use it.  
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Ladder Safety 
A large number of injuries occur each year from the improper use of ladders.  The following safe 
practices address the placement and use of ladders.  All Departments must comply with OSHA 
Standard 1910.25-27 “Portable and Fixed Ladders.”  All employees must understand the safe 
ladder use and practice.  It is Clemson University policy that all portable ladders have a 
minimum capacity rating of 250 pounds and be rated Type I minimum.  All employees who use 
a portable ladder must receive Ladder Safety Training before use of the portable ladder.  This 
training must be documented.  Contact EHS at 656 – 2583 if you need assistance. 

 
Portable Ladder Practices 

1. Place the ladder base at a 1:4 ratio from the vertical (horizontal/vertical).  For every 4 
feet of working length the base of ladder should be 1 foot out from the top support  

2. Extend ladder 3 feet above the top support point.  

3. Use ladders only in a vertical position.  Ladders are not a substitute for a scaffold or a 
runway between two elevated surfaces.  

4. Keep ladder directly off of windowpanes or sashes.  

5. Keep ladders away from front of a door that opens toward the ladder unless the door is 
locked, blocked, or guarded.  

6. Place a portable ladder so both side rails have secure footing.  Provide solid footing on 
soft ground to prevent the ladder from sinking.  

7. Place the ladder feet on a substantial and level base, not on movable objects.  

8. Lean ladder against secured backing.  

9. Securely lash or otherwise fasten ladder to prevent slipping when using a ladder for 
access to high places.  

10. Secure bottom and top of ladder to prevent displacement when using ladder for access 
to a scaffold.  

11. Keep ladder away from electrical wiring.  

12. One person at a time will be on a ladder.  

Inspections  
Ladder inspections must be conducted by a competent person for structural integrity.  Fixed 
ladders are to be inspected annually and portable ladders are to be inspected semi-annually.  
Record all inspections made.  You may use the attached Ladder Inspection Form or design 
your own.  Wooden ladders must be free from broken or missing rungs or steps, broken or split 
side rails.  Inspection of metal ladders shall include checking for corrosion of interiors of open-
end hollow rungs.  Metal bearings of locks, wheels, pulleys, etc., shall be frequently lubricated.  
Frayed or badly worn rope shall be replaced. 
 
Remove defective ladders from service when noted during inspection.  Tag it with 
“DANGEROUS - DO NOT USE”.  Do not use until ladder is repaired.  Destroy any ladder that 
cannot be repaired. 

 
Ascending/Descending Ladder  
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1. Both hands must be used on ladders.  Raise/lower needed material by mechanical 
means.  

2. Keep the center of gravity centered as much as possible between the hands and the foot 
that is in contact with the ladder.  

3. Always face the ladder going up or coming down.  

4. Never slide down a ladder.  

5. Make sure shoe bottoms are not greasy, muddy, or slippery before you climb.  

6. Wear shoes or boots with a heel to help prevent slipping 

7. Do not climb higher than the third rung from the top on extension or straight ladders or 
the second tread from the top on stepladders.  

Other Practices  
1. Make sure the stepladder is fully opened and the metal spreader locked before you start 

to climb ladder.  

2. Keep ladders clean and grease free.  

3. Do not use ladders during a strong wind except in emergency and only then when tied 
securely.  

4. Do not leave placed ladders unattended.  

5. Avoid using metal ladders around energized electrical circuits or equipment.  

Fixed Ladders  
Fixed ladders cannot be moved.  Provide access to specific elevated locations.  All fixed ladders 
over 20 feet in length must have a cage or well.  

Other Characteristics  

1. Pitch of 75-90 degrees.  

2. Designed to bear a load of 200 pounds.  

3. 3/4 inch rung diameter.  

4. Rungs 16 inches wide.  

5. Rungs spaced no more than 12 inches apart.  

6. Hand or side rails extending 3 feet above the landing.  

7. Minimum clearance of 2 feet on the climbing side of ladders with 90-degree pitch and 3 
feet for a 75-degree pitch.  

8. Clear width of 15 inches on each side of the centerline of ladder.  

9. 7 inches clearance in back of ladder to assure adequate footing.  

10. Painted, if metal or appropriately treated to prevent deterioration if conditions indicate.  

Projects requiring the installation of fixed ladders must be done under the direction of a 
professional engineer.  OSHA 1910.27 Sub-part D will be followed.  

When fixed ladders are used on towers, tanks, or chimneys, use appropriate ladder safety 
devices.  A ladder safety device is an appliance that will arrest the fall of an individual.  
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Ladder Inspection Form 
Dept/Area Name:  
 Please Print 
Ladder Ref. #  
Inspector  Date  

☐  Stepladder Size  ft. Mark all that apply 

☐ Fiberglass ☐	 Aluminum ☐	 Wood 

Steps: Loose, Cracked, Bent or Missing Yes No 

Rails: Cracked, Bent, Split or Frayed Rail 
Shields 

☐ ☐ 

Labels: Missing or Not Readable ☐ ☐ 

Pail Shelf: Loose, Bent, Missing or Broken ☐ ☐ 

Top: Cracked, Loose or Missing ☐ ☐ 

Spreader: Loose, Bent or Broken ☐ ☐ 

General: Rust, Corrosion or Loose ☐ ☐ 

 

Other: Bracing, Shoes, Rivets ☐ ☐ 

☐ Ladder tagged as damaged & removed from use Actions: 
☐ Ladder is in good condition 

☐  Extension Ladder Size  ft. 

☐ Fiberglass ☐	 Aluminum Mark all that apply 

Rungs: Loose, Cracked, Bent or Missing Yes No 

Rails: Cracked, Bent, Split or Frayed ☐ ☐ 

Labels: Missing or Not Readable ☐ ☐ 

Rung Locks: Loose, Bent, Missing or Broken ☐ ☐ 

Hardware: Missing, Loose or Broken ☐ ☐ 

Shoes: Worn, Broken or Missing ☐ ☐ 

Rope/Pulley Loose, Bent or Broken ☐	 ☐	 

General: Rust, Corrosion or Loose ☐ ☐ 

 

Other: Bracing Rivets ☐ ☐ 
	 

☐ Ladder tagged as damaged & removed from use Actions: 
☐ Ladder is in good condition 

 

Circle Areas of Damage 
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☐ Specialty Ladder 

 ☐ Fiberglass ☐ Aluminum ☐ Wood 

 Model Number: 	  

 	  Mark all that apply 

Steps/Rungs: Loose, Cracked Bent or Missing Yes No 

Rails: Cracked, Bent, Split or Frayed ☐ ☐ 

Labels: Missing or Not Readable ☐ ☐ 

Hardware: Missing, Loose or Broken ☐ ☐ 

Fasteners: Rust, Corrosion, Loose or Missing ☐ ☐ 

Top: Cracked, Loose, or Missing 	 	 

Spreader: Loose, Bent or Broken 	 	 

General: Rust, Corrosion or Loose 	 	 

Hinges: Loose, Bent or Missing 	 	 

Locks: Loose, Bent, Broken or Missing 	 	 

Bracing Front, 
Rear: 

Loose, Bent, Broken or Missing 	 	 

Rivets: Rust, Corrosion, Loose, Missing 	 	 

Shoes: Worn, Broken or Missing 	 	 

Platform: Loose, Bent, Broken or Missing 	 	 

Rail Shield: Missing or Loose 	 	 

 

Shoulder Bolt: Rust, Corrosion or Loose 	 	 

Actions: ☐  Ladder tagged as damaged & removed from use	 

 ☐  Ladder is in good condition	 
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Powered Hand Tools 
Hand tools and portable tools pervade nearly every type of work setting.  Because of their 
common use, hand-tools mishaps account for about 6% of disabling work injuries each year in 
the U.S.  The reason is simple - far too many workers are not sufficiently trained in the proper 
use and care of the tools they work with.  

Any department requiring their employees to use hand or portable tools must comply with the 
OSHA standard.  

OSHA recognized five categories of powered operated hand tools.  

1. Electric power operated tools.  

2. Pneumatic power tools.  

3. Fuel powered tools.  

4. Hydraulic power tools.  

5. Power-actuated tools.  

Each department is responsible for the safe condition of tools and equipment used by 
employees.  This includes tools and equipment that may be furnished by employees.  

Training will include:  

1. How to select the proper tool for the job.  

2. How to use these tools properly.  

3. Procedures for inspection of tools.  

4. Procedures for storage of tools.  

5. Procedures for repair of faulty tools.  

6. The importance of planning jobs ahead so that the correct tools are available.  

General Safe Work Practices  
1. Wear safety glasses with side shields or other equivalent eye protection when using 

hand or portable power tools.  

2. Use the right tool for the job.  

3. Inspect tools before use. Do not use damaged tools.  

4. Know how to use the tool properly.  

5. Carry tools properly and store them in a safe manner.  

6. If an extension cord is used in conjunction with a power tool, the circuit must be GFCI 
(Ground Fault Circuit Interrupter) protected.  This can be accomplished by using a 
portable GFCI per the manufacturer’s instructions. 
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Flexible Cord Applications 
A flexible cord attachment is permitted for limited types of applications on the main campus. 

1. All cord-and-plug appliances and equipment must be approved by a national testing lab 
and properly grounded. 

2. All appliances shall be plugged directly into a proper structure-mounted outlet or plugged 
into an approved power tap that is plugged directly into a proper structure-mounted 
outlet. 

3. Fixed equipment, such as wood working machines, metal working machines, welders, 
process equipment and testing systems shall not use cord-and-plug attachment or 
flexible cord attachment in a maintenance garage, trades shop, industrial lab, processing 
facility, etc. 

4. Flexible cords shall be used in continuous lengths and strain relief provided where 
appropriate. 

The table below details applications where flexible cord or cord-and-plug attachments may or 
may not be used: 
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TABLE: FLEXIBLE CORDS APPLICATIONS AT CLEMSON UNIVERSITY 
Reference: OSHA Standards and NEC 

Flexible Cords shall ONLY be used for: Remarks: 

A. Pendants 
1. Flexible cord can drop to equipment that is located where 
conduit cannot normally reach, such as out on a shop floor. 

2. Use strain relief and hard wire connection to equipment.  

B. Wiring of Fixtures Example: Flexible cord can drop from a connection box in 
the ceiling to wire a fluorescent fixture. 

C. Connection of Portable Lamps or Portable 
Appliances. 

1. Portable is defined as items that can be carried safely by 
one person. 

2. If exterior is metal, then it must be grounded (3-pin plug). 

D. Elevator Cables Self Explanatory 

E. Wiring of Cranes and Hoists Self Explanatory 

F. Connection of Stationary Equipment to 
Facilitate Their Frequent Interchange 

1. This is not to be used as a justification to make everything 
cord and plug. 

2. This must be a case that is truly special, such as a 
weather chart recorder mounted on a pole that needs to be 
brought down to replace chart paper, repair or replace 
frequently. 

G. Prevention of the Transmission of Noise or 
Vibration Special Case 

H. Appliances Where the Fastening Means and 
Mechanical Connection are Designed to 
Permit Removal for Maintenance and Repair. 

1. This is not be used as a justification to make everything 
cord and plug.  

2. Use in installations where removal is not permitted unless 
flexile cord and plug is used. 

3. Example: Computer servers in closed equipment racks. 

I. Data Processing Cables Approved as Part of 
the Data Processing System Special Exemption 

J. Attachment of Chilled Water Fountains, if… 1. The receptacle is GFCI protected. 

K. Snack Machines and Large Domestic 
Appliances such as Refrigerators and 
Washers 

If they are incidental to the operation, such as in a break 
room. 

Note: If flexible cords are used as permitted in 
C, F, H, J, and K above, then: 

 

1. The flexile cord shall be equipped with attachment plug. 

2. It shall be energized from an approved receptacle outlet. 

3. Power cord replacement must be original factory cord or, 

4. It must be an “approved” replacement in order to preserve 
national testing lab approval of the equipment. 

5. Cord must be suitable for conditions of use and location. 
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Electrical Safe Work Practices and Extension Cord Use 
 

Employees shall inspect their power tools, extension cords, Portable Ground Fault Circuit 
Interrupters (GFCI’s) and electrical safety equipment for damage (worn insulation, bent/missing 
pins, etc.) before use. 

Employees shall remove from service and tag any equipment found to be damaged or otherwise 
unsafe and notify their supervisor. 

Extension cords are for temporary use only, to supply electrical power to portable equipment 
such as audio, video, hand drills and drop lights. 

Job-made extension cords are not allowed. 

Extension cords shall not be plugged into one another so as to increase the overall reach.  
Purchase an extension cord of the appropriate length for the job. 

Extension cords and equipment cords shall not be run through doorways, window openings, 
under carpeting or in any other manner that may result in damage to the cord unless cord 
protectors are in place. 

Extension cords and equipment cords shall be placed in such a manner as to minimize the risk 
of tripping over the cord. 

Extension cords shall not be used as substitutes for permanent wiring.  Extension cords may 
remain in place for no more than 30 days if they are in continuous use and otherwise comply 
with the requirements for extension cords.  Contact the appropriate maintenance department for 
assistance with permanent wiring. 

Power strips may be used in offices, labs and cleanroom areas to provide electrical power to 
equipment such as personal computers provided the combined load does not exceed the rating 
of the circuit and the taps are listed and equipped with circuit protections that does not exceed 
the rating of the power source or outlet nor be modified.  Power strips shall not be plugged into 
one another so as to increase the overall reach or number of available outlets. 

All power strips purchased or in use shall have a 15-amp circuit breaker/fuse, and a surge 
protector. 

All employees involved in maintenance, remodeling, or repair of buildings, structures, or 
equipment or similar construction-like activities shall have ground-fault circuit interrupter (GFCI) 
protection while using equipment powered by 125 volt, single-phase, 15, 20, or 30-ampere 
receptacles. 

Receptacles other than 125 volt, single-phase, 15, 20, or 30-ampere receptacles that are not 
part of the permanent wiring of the building or structure and that are in use by employees 
involved in maintenance, remodeling, or repair of buildings, structures, or equipment or similar 
construction-like activities shall have GFCI protection.  Where the GFCI protection required by 
this paragraph is not available, the Department shall establish and implement an Assured 
Equipment Grounding Conductor Program covering cord sets, receptacles that are not a part of 
the building or structure, and equipment connected by cord and plug that are available for use 
or used by employees on these receptacles. 

All extension cords purchased or in use shall be the three-wire type and have a minimum wire 
size of 14 AWG.  Extension cords purchased for maintenance or construction use shall have 
GFCI protection integrated into the design. 
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The purchase or use of cube taps to expand the capacity of a duplex outlet is prohibited. 

 
 

A "cube tap" is an adapter that allows you to 
plug several electrical appliances into a single 
110 VAC socket.  Nowadays, they are 
sometimes called "current taps".  

Here is an assortment of current taps, some in 
the classical cubical shape.  
The taps are available in three-prong and two-
prong versions.  

  
 

Many of the inexpensive extension cords end 
in a built-in cube tap.  

 

Receptacles and plugs having grounding contacts shall have those contacts effectively ground, 
except as allowed by the National Electrical Code.  The use of adapters that eliminate the 
equipment ground is prohibited. 

Unused openings in boxes, raceways, auxiliary gutters, cabinets, equipment cases, or housings 
shall be effectively closed to afford protection substantially equivalent to the wall of the 
equipment. 

Regardless of the date of construction, all 125 volt, 15 and 20 ampere receptacles installed in 
bathrooms, rooftops, and exterior to the building or within 6 feet of any water source shall have 
GFCI protection. 

The width and depth of working space around electrical panels operating at 600V or lees shall 
be at least 36 inches by 36 inches, centered on the panel. 
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Replacement Power Cords 
 
All equipment used on campus shall be approved by a national testing lab, such as 
Underwriters Laboratories.  To retain that “approved” status, repairs of modifications to the 
equipment must be approved also. 

When the power cord for utilization equipment or an appliance becomes damaged or 
deteriorated to the point that it must be replaced, the replacement cord must be approved; it 
must be a replacement cord supplied or approved by the manufacturer. 

If the manufacturer is unavailable, local authority can approve a replacement.  At Clemson, the 
Building Code Official Tom Henderson (864-656-6771) can approve modification to equipment. 

 
Chill Water Fountains Power Attachment 
Chilled water fountains are a fixed mount, ac powered, wet system constructed of metal.  As 
such, they present a special electrical hazard as they age.  On campus, these units shall be 
hardwired with flexible or rigid conduit to control this hazard. 

Alternatively, since GFCI protection is allowed by the standards for decorative fountains, sinks, 
pools, and other wet systems, chill water fountains on campus may be attached with a GFCI 
protected circuit. 

All new units should be attached in this manner.  Existing units should be upgraded when they 
are serviced or replaced. 

 
Electrical Boxes used for Switches and Outlets 
Certain, inexpensive “handy boxes” are manufactured with many holes or perforations in the 
box.  These holes are designed to allow flexible mounting options and inexpensive 
manufacturing.  These boxes are appropriate when used inside walls.  However, when used as 
a surface mount box on the walls of an occupied residence hall or work site, these holes could 
represent an “exposed live circuit” hazard. 

Therefore, surface mounted utility boxes that are used for light switches, electrical outlets, etc. 
shall be of the cast type or sheet metal type without multiple, manufactured openings, mounting 
holes and punch outs on the sides and face plates whenever the boxes are located in occupied 
spaces and mounted at a height below 7 feet. 

Do not use perforated “rough in boxes” such as Grainger stock Nos. 3LN23 or 4A238 in 
occupied spaces.  Instead, use boxes like stock No. 3KG83 or similar. 

Existing perforated type boxes should be replaced at every opportunity.  Wherever these boxes 
represent a particular exposure, such as in kitchens, they should be replaced as soon as 
possible. 
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Electric Tools  
1. All electric power tools shall be effectively grounded except the double insulated and 

cordless type.  

2. Electric cords shall be inspected periodically and kept in good condition.  Defective cords 
shall be replaced by factory-approved units only. 

3. Electric saw guards should be checked frequently to be sure it operates freely and 
encloses the teeth completely when it is not cutting.  

 
Abrasive Wheels and Tools  

1. Power - all grinding machines shall be supplied ample power to maintain the spindle 
speed at safe levels under normal operating conditions.  

2. Guarding - Must be equipped with safety guards approved by ANSI for the use, care and 
protection of abrasive wheels.  

a. Safety guards shall be strong enough to withstand the effect of a bursting wheel  

b. Guards shall be mounted such to maintain proper alignment with the wheel.  The 
guard and its fastenings shall be of sufficient strength to retain fragments of the 
wheel in case of accidental breakage.  

c. The maximum angular exposure of the grinding wheel periphery and sides shall 
not exceed 180°. 

d. All abrasive wheels shall be closely inspected and ring-tested before mounting to 
ensure that they are free from cracks and defects.  

Pneumatic Power Tools  
1. Shall be secured to the hose or whip by some positive means to prevent the tools from 

becoming accidentally disconnected.  

2. Safety clips or retainers shall be securely installed and maintained on pneumatic impact 
tools to prevent attachments from being accidentally expelled.  

3. All pneumatically driven nailers, staplers, and other similar equipment provided with 
automatic fastener feed, which operate at more than 100 psi shall have a safety device 
on the muzzle to prevent the tool from ejecting fasteners, unless the muzzle is in contact 
with the work surface.  

4. Compressed air shall not be used for cleaning purposes unless the pressure is reduced 
to 30 psi at the outlet nozzle.  

5. The use of hoses for hoisting or lowering tools shall not be permitted.  

Fuel Powered Tools  
1. All fuel-powered tools shall be stopped while being refueled, serviced or maintained, and 

fuel shall be transported, handled, and stored in approved safety cans.  

2. Leakage or spillage of flammable or combustible liquids shall be disposed of promptly 
and safely.  
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Hydraulic Power Tools  
1. The fluid used in these power tools shall be fire-resistant and shall retain its operating 

characteristics at the most extreme temperatures to which it will be exposed.  

2. The manufacturer’s safe operating pressures for hoses, valves, pipes, filters, and other 
fitting shall not be exceeded.  

Explosive Actuated Tools  
1. The tools shall be tested each day before loading to see that safety devices are in 

proper working condition.  

2. Any tool found not in proper working order or one that has developed a defect during use 
shall be removed from service immediately and not used until properly repaired.  

3. The tool shall be designed so that it cannot be fired unless it is equipped with a standard 
protective shield or guard.  

4. The firing mechanism shall be designed so the tool cannot fire during loading or 
preparation to fire or if the tool is dropped while loaded.  

5. Tools shall not be loaded until just prior to the intended firing time.  Neither loaded nor 
empty tools are to be pointed at any employees.  

6. Loaded tools shall not be left unattended.  
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HOT WORK 
POLICY 
The policy of Clemson University is that, standard procedures necessary to protect personnel 
and equipment be followed when performing work that involves Hot Work by establishing the 
work practices and procedures considered minimum for welding, cutting, brazing, grinding or 
other spark producing activities. 

 DEFINITIONS 
FIREWATCHER:  An employee, not performing the hot work, who is assigned the 
responsibility of watching for conditions, which may produce a fire in adjacent areas as a 
result of the hot work activities. 

HOT WORK:  Those situations where welding, cutting, burning, brazing, grinding, or the 
use of open flames in areas may initiate a fire or explosion. 

LOCK-OUT /TAG-OUT (LOTO):  A procedure for eliminating energy from equipment and 
machinery prior to maintenance, repair, servicing or modification that contains the 
following sequence of steps: 

• Identification of all energy sources 
• De-energization 
• Lockout 
• Tagout 
• Relief of stored energy 
• Testing and verification 

 
RESPONSIBILITIES 
Department Head / Director 

It is the responsibility of the Department Head / Director to insure that the procedures of 
this standard are followed.  The Department Head / Director may delegate the 
responsibility for preparing the equipment and obtaining the Hot Work Permit to a 
Supervisor. 

Department Heads / Directors are responsible for establishing areas for cutting and 
welding (i.e. University Facilities Welding Shop).  They must also ensure that cutters or 
welders and their supervisors are suitably trained in the safe operation of their equipment 
and the safe use of the process.  Department Heads / Directors must also ensure that all 
contractors comply with this standard under the direction of a Clemson University Project 
Manager or Supervisor responsible for the work being done. 

 

Supervisor 
The Supervisor is responsible for the safe handling of the cutting or welding equipment 
and the safe use of the cutting or welding process.  He must determine if combustible 
materials and hazardous areas are present or likely to be present in the work location. 

The Supervisor is also responsible for protecting combustibles from ignition by the 
following: 

• Have the work moved to a location free from dangerous combustibles. 
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• If the work cannot be moved, have the combustibles moved to a safe distance 
from the work or have the combustibles properly shielded against ignition. 

• See that cutting and welding are so scheduled that operations that might expose 
combustibles to ignition are not started during cutting or welding. 

 

The Supervisor or his designee must secure a Hot Work Permit for the cutting or welding 
operations from the Clemson University Fire Department (CUFD) and determine that 
conditions are safe before work begins.  He is also responsible for determining that fire 
protection and extinguishing equipment are properly located at the site.  If firewatchers 
are required, he shall see that they are available at the site. 

Supervisors are responsible for administering progressive discipline in accordance with 
the SC State Personnel Manual and Clemson University guidelines when subordinate 
personnel repeatedly fail to comply with this standard as required. 

 
Employees 
Employees are responsible for complying with this procedure, for isolating and controlling all 
ignition sources to a system, machine or equipment and reassuring equipment is in a safe 
condition before work is performed, identifying potential hazards before work begins and 
reporting any safety hazards to supervision as soon as they become aware of them. 

 

Procedure 
Hot Work Permits shall be issued for jobs involving hot work.  Hot Work includes work involving 
spark-producing equipment in hazardous areas and work involving welding or open flame in any 
area except shops designated for welding activities.  Hazardous areas include those areas 
where explosive vapors may be present and/or areas that are electrically classified. 

 

The servicing department Supervisor or designated person and the personnel involved in the 
work shall personally inspect the area and ensure that the equipment preparation, the 
precautions taken, personal protective equipment to be used, procedures to be followed, and 
instructions to and understanding by all personnel involved in the job are satisfactory. 

 

NOTE!  The servicing department Supervisor must be available on campus for the duration of 
the permit.  The Supervisor or designee will notify all employees working in areas near the work 
being performed of the hazards that exist. 

 

In the event that there is a change in Supervisor, designated person or the personnel 
performing the work, the job will require reinvestigation and a new permit.  A permit will be valid 
only for the job, location, persons and time specified.  The approved Hot Work Permit shall be 
placed in a conspicuous place near the job site.  Upon completion of the work, the Supervisor or 
designee must return to the job site, check the area to insure that all work is completed as 
required and that the equipment is safe to return to operation. 
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All closed permits are to be maintained by the Supervisor from date issued to next Annual Audit.  
Any Hot Work Permit issued in conjunction with a confined space permit shall be attached to the 
confined space permit. 

 

Note!  In cases where permit is issued and work is delayed two (2) or more hours for any 
reason, the permit is to be voided and a new one issued.  Note on the voided permit the reason 
and attach to new permit. 

 

The following are minimum requirements for the job involving hot work: 

The Hot Work Permit will be completely filled out and posted at job site prior to any 
work being performed.  All adjacent equipment will be reviewed to determine if 
continued operation during hot work presents a hazard. 
If during the course of hot work, an emergency situation arises, permits will be 
voided in the area(s) affected due to the emergency.  After the emergency is 
resolved a new Hot Work Permit is required before the hot work can be resumed.  
Note reason on voided permit and attach to new permit. 

 

FIRE CONSIDERATIONS 

Flammable/Combustible materials closer than 35 feet to the point of Hot Work, 
including lower levels where sparks and/or slag may fall, must be removed or 
protected in such a way that a fire will not occur. 

A Firewatcher will be provided if flammable/combustible materials are more 
than 35 feet away but which may be easily ignited by sparks. 

A Firewatcher will be provided if combustible material which are adjacent to 
the opposite side of metal partitions, walls, ceiling, or roof and are likely to be 
ignited by conduction or radiation and cannot be removed. 

The Firewatcher will be provided with a fire extinguisher and be trained in its 
use.  They must be familiar with facilities for sounding an alarm in the event of 
a fire.  The use of welding blankets is required to prevent sparks and/or slag 
from falling to lower level.  Sparks, slag, hot bolts, etc., will be contained within 
practical limits. In those cases where sparks, slag, etc., may fall from one level 
to another, the area will be roped off and additional Firewatcher(s) are to be 
provided.  Appropriate signs should be placed to prevent personnel 
admittance to barricaded area. An appropriate class of fire extinguisher will be 
located near the hot work in the egress direction from the hot work. 

When the welding work piece is common to two rooms, a firewatcher must be 
stationed in each room.  As appropriate, a firewatcher shall be maintained for 
at least 30 minutes after completion of the hot work to insure safe conditions. 

If the fire hazards are not movable, procedures as outlined above shall be 
used to confine the heat, sparks, and slag and to protect the immovable fire 
hazards.  Otherwise, hot work is prohibited. 

Vessels and/or lines on which gas welding or cutting is being performed must be 
internally purged or ventilated to prevent the accumulation of unburned gas. 
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Lines, vessels and other equipment on which hot work is to be performed must be 
made safe by cleaning, purging or isolation (or any combination of these three 
methods).  Pancaking or disconnecting the lines as close as possible to the hot 
work may accomplish isolation.  In lieu of pancaking or disconnecting, a properly 
red-tagged double block and bleed arrangement may be utilized.  A single red-
tagged block valve may be utilized when the system material is not flammable, 
corrosive, or toxic.  Refer to the EHS Safety Standard for Lock Out / Tag Out. 

Areas where combustible gases may be found must be tested.  After initial check 
the "tester" shall be designated that will perform other atmosphere checks with an 
oxygen/combustible gas analyzer before hot work can commence and during the 
Hot Work. 

• Permissible oxygen range 19.5 to 21%. 
• Permissible Lower Explosion Limit (LEL) is 0%. 

 

The analyzer used must be calibrated prior to the test.  If a detectable level of 
combustible gas is found, or oxygen levels are not normal, hot work shall not 
commence until after the source is found and eliminated and the level is no longer 
detectable.  If further tests or continuous testing is required, these requirements will 
be noted on the Hot Work Permit and results and time and tester initials noted on 
the permit.  If work stops for breaks then an atmosphere recheck is in order if 
atmosphere checks were deemed necessary at the beginning.  Abnormal levels of 
oxygen must also be eliminated. 

When performing burning, cutting, and/or welding operations in the vicinity of 
system intakes, the system must be shut down or isolated from the hot work 
operation by appropriate fire barriers. 

Ducts and conveyor systems that might carry sparks to distant combustibles shall 
be suitably protected or shut down. 

 

Sprinkler Considerations 
In the event normal sprinkler service is out of order in the area where hot work is to 
take place, then the hot work will not be permitted unless other approved fire control 
practices are in place and approved by the CUFD. 

 

Smoke/Heat Detection Consideration 
If Hot Work will be done in a room/area where early detection heads [smoke/heat] 
are located, call CUFD at phone number 656 - 2242 and advise them of this work 
and the possibility of a false alarm.  When work is complete notify CUFD that work 
is done and permit is complete. 

Used Containers 
No welding, cutting, or other hot work shall be performed on used drums, barrels, 
tanks or other containers until they have been cleaned so thoroughly as to make 
absolutely certain that there are no flammable materials present or any substances 
such as greases, tars, acids, or other materials which when subjected to heat, might 
produce flammable or toxic vapors.  Any pipe lines or connections to the drum or 
vessel shall be disconnected or blanked. 
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Confined Spaces 

Accidental Contact 
When arc welding is to be suspended for any substantial period of time, such as during 
lunch or overnight, all electrodes shall be removed from the holders and the holders 
carefully located so that accidental contact cannot occur and the machine be 
disconnected from the power source. 

Torch Valve 
In order to eliminate the possibility of gas escaping through leaks or improperly closed 
valves, when gas welding or cutting, the torch valves shall be closed and the gas supply 
to the torch positively shut off at some point outside the confined area whenever the 
torch is not to be used for a substantial period of time, such as during lunch or overnight.  
Where practicable, the torch and hose shall also be removed from the confined space. 

Training 
Personnel, including contractors, who perform hot work functions shall receive training 
with regard to this procedure.  This training will include the appropriate means to 
safeguard against the hazards posed during these activities.  This training shall be 
conducted during orientation and periodically thereafter, at least every third year.  
Retraining of employees is required whenever deviations or inadequacies in any 
procedure are identified. 

Training and Reviews will be documented. 

Annual Update 
The Supervisor shall conduct an annual, documented audit of hot work procedures. 

The audit shall include direct observation of hot work steps by a Supervisor and 
verification that associated procedures are appropriate, understood and implemented.  
This audit shall also determine the competency of the training of all personnel involved in 
this procedure. 



 586 

MANUAL MATERIALS HANDLING (LIFTING)  
The main consideration for preventing back injury associated with lifting rests primarily with the 
weights being lifted rather than any particular lifting method.  The total accumulated weight 
should also be considered due to the fact that as fatigue sets in, lifting capability for successive 
repetitions decreases.  Generally, weights in excess of fifty pounds should be handled by two 
individuals to minimize the possibility of injury.  Motions such as twisting, walking and climbing 
stairs while carrying heavy objects may increase the probability of back injury.  Keeping objects 
close to the body rather than extending them with the arms will help reduce injuries.  Heavy 
objects should not be lifted over the head to be placed on high shelves, etc., without assistance.  
Questions regarding lifting requirements and recommendations may be referred to EHS.  
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CONSTRUCTION SAFETY  
Construction safety, as it relates to construction performed by contractual employees, is the 
responsibility of the primary contractor.  These responsibilities are stated in the contract 
documents and include provisions for adhering to rules, regulations and laws as established by 
local, state and federal agencies including the Occupational Safety and Health Administration.  

Since the consequences of a contractor not following safety regulations can have an effect on 
Clemson University’s property, students, faculty and staff, all efforts are made to ensure that the 
contractor adheres to safety regulations.  On the Clemson campus, these efforts are performed 
directly by project managers in the Construction Management Section of Facilities.  In some 
situations, these efforts are performed by architectural and engineering consultants who report 
their findings to Construction Management personnel.  

On the Clemson Campus, all construction projects are assigned to outside architects.  These 
architects are charged with the responsibility to oversee the entire project, insuring that all 
relevant safety requirements are met.  
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EXCAVATION AND TRENCHING 
Excavations are any man-made cut, cavity, trench or depression in the earth surface formed by 
earth removal. (OSHA makes no distinction on the depth of excavation.)  

Trenches are narrow excavations made below the surface of the ground.  In general, the depth 
is greater than the width.  However, the width of a trench is not greater than 15 feet.  An 
excavation is also considered to be a trench. 

Departmental supervisors must ensure their employees follow the following procedures.  

 

PRIOR TO EXCAVATION OR TRENCHING  
Identification of Buried Utilities  
All underground utilities (public and University) must be clearly marked to identify potentially 
hazardous situations prior to starting work requiring excavation.  The person responsible for 
oversight must contact Clemson University Facilities (656-2186) to identify the location of 
Clemson utilities.  

Surface Encumbrances  
Remove, support or safeguard all surface encumbrances located at the site that may create a 
hazard to employees.  

Competent Person  
At each excavation site there must be a designated “competent” person whenever employees 
are digging or in the excavation.  A “competent” person means someone capable of identifying 
existing and predictable hazards in the surroundings, or working conditions that may be 
unsanitary, hazardous, or dangerous to employees.  The competent person has authorization to 
take prompt corrective measures to eliminate any unsafe condition.  A “competent” person is 
someone who attends a 4-hour excavation/trenching course and successfully passes the course 
examination.  There must be documentation of the training.  

EXCAVATION  
Materials and Equipment  
Trench shoring and trench jacks shall be on the site before any excavation begins when the 
expected depth will exceed four feet or where unstable soil is expected.  In addition, a radio 
equipped truck or portable radio shall be on the site at all times when work is in progress.  

Protection of Employees  
No one shall enter excavations of four feet or more in depth without having shoring in place or 
the banks cut back to a safe angle.  (Refer to OSHA Standard 1926.652)  No one shall enter an 
excavation of less than four feet without shoring or proper angle of repose unless authorized by 
a competent person.  

Excavations less than four feet in depth may not require this degree of protection if examination 
of the ground by a competent person provides no indication of a potential cave in.  Store 
excavated material at least two feet from the excavation edge.  Workers must wear hard hats at 
the site when work is in progress.  Provide a stairway, ladder, ramp or other safe means of 
egress in trench excavations that are 4 feet or more in depth. 

The travel distance to the ladder must be no more than 25 feet of lateral travel for employees.  
The ladder must extend three feet above the edge of the trench.  
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INSPECTIONS  
A competent person must make daily inspections of excavations, the adjacent areas, and 
protective systems for evidence of possible cave-ins, indications of protective systems failure, 
hazardous atmospheres, or other hazardous conditions.  

The competent person must conduct an inspection:  

• Prior to the start of work and as needed throughout the shift.  

• After every rainstorm or other hazard increasing occurrence.  

• As dictated by the activity taking place in the trench.  

• When fissures, tension cracks, sloughing, under cutting, water seepage, bulging at the 
bottom or other similar circumstances occur.  

• When there is any change in the size, location or placement of the soil pile.  

• When there is any indication of change or movement in adjacent structures.  

• Where the competent person finds evidence of a situation that could result in a possible 
cave-in, indications of failure of protective systems, hazardous atmosphere, or other 
hazardous conditions, remove exposed employees from the hazardous area until safety 
measures are in place.  

BARRICADES AND WARNINGS  
Because of the high population of students of campus and the danger that excavation work 
brings, Clemson Public Safety requires us to take special measures to protect the public.  
Simple barricades are not enough protection in high traffic areas near sidewalks, and roadways 
subject to pedestrian traffic.  In high traffic areas, place snow fencing around the excavation to 
provide maximum protection.  An additional precaution is to use barricades with flashing lights 
whenever possible on pedestrian walkways and roadways.  

Provide employees exposed to public vehicular traffic with warning vests or other suitable 
garments marked with reflective or high-visibility material.  The supervisor must contact the 
Clemson Public Safety and apprise them of the excavation and ensure that they check 
periodically for vandalism or any other unusual activity.  
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HOIST AND CRANE SAFETY 
The inspection procedure for hoists and cranes in regular service is in two general 
classifications based on the inspection intervals performed.  The intervals are dependent on the 
nature of the critical components of the crane/hoist and the degree of their exposure to wear, 
deterioration or malfunction. 

The two general classifications are “frequent” and “periodic.”  Listed below are definitions and 
elements of both.  

Most causes of chain failure can be detected before failure occurs if there is a proper inspection 
procedure.  A good inspection plans for two inspections: one daily by personnel using the chain, 
the other biannually.  

The former helps to detect those links and hooks that are visibly unsafe because of overloading, 
faulty rigging or other unsafe practices.  

A. Frequent inspection - Daily to monthly intervals  

Inspect the following items for defects at intervals as defined with each section:  

• All functional operating mechanisms for maladjustment interfering with proper 
operation on a daily basis.  

• Deterioration or leakages in lines, tanks, valves, drain pumps, and other parts of 
air or hydraulic systems on a daily basis.  

• Hooks with deformation or cracks.  Visual inspection daily.  Perform monthly 
inspection with a certification record which includes the date of inspection, the 
signature of the person who performed the inspection and the serial number, or 
other identifier of the hook inspected.  For hooks with cracks or having more than 
15 percent in excess of normal throat opening or more than 10< twist from the 
plan of the unbent hook shall be discarded.  

• Hoist chains, including end connections, for excessive wear, twist, distorted links 
interfering with proper function, or stretched beyond manufacturer’s 
recommendations.  Visually inspect hoist on a daily basis.  Monthly inspect with a 
certification record that includes the date of inspection, the signature of the 
person who performed the inspection and an identifier of the chain inspected  

B. Periodic inspection: 1-12 month intervals.  

These inspections shall include the requirements of the frequent inspection and in 
addition, the following items:  

• Deformed, cracked, or corroded members.  

• Loose bolts or rivets.  

• Cracked or worn sheaves and drums.  

• Worn, cracked or distorted parts such as pins, bearings, shafts, gears, rollers, 
locking and clamping devices.  

• Excessive wear on brake system parts, linings, pawls, and ratchets.  

• Load, wind, and other indicators over the full range, for any significant 
inaccuracies.  
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• Gasoline, diesel, electric, or other power plants for improper performance or 
noncompliance with applicable safety requirements.  

• Excessive wear of chain drive sprockets and excessive chain stretch.  

• Electrical apparatus for signs of pitting or any deterioration of controller 
contractors.  Limit switches and push-button stations.  

C. Cranes not in regular use:  

• If crane is idle for 1 month or more but less than 6 months, perform all the 
inspections listed above for frequent inspections.  

• If idle for a period over 6 months, it will need a complete inspection as listed 
above for frequent and periodic inspection  

• Prior to initial use, all new and altered cranes shall have the following tested:  

a. Hoisting and lowering  

b. Trolley travel  

c. Bridge travel  

d. Limit switches, locking and safety devices  

• The trip setting of hoist limit switches shall be determined by tests with an empty 
hook traveling in increasing speeds up to the maximum speed.  The actuating 
mechanism of the limit switch shall be located so that it will trip the switch in 
sufficient time to prevent contact of the hood or hook block with any part of the 
trolley.  

• Test loads shall not be more than 125% of the rated load unless otherwise 
recommended by the manufacturer.  The test reports shall be placed on file 
where readily available.  

D. Rope Inspection  

A thorough inspection of all ropes shall be made at least once a month and a 
certification record will include the date of inspection, the signature of the person who 
performed the inspection and an identifier for the ropes inspected.  The logs will be 
readily available.  Any deterioration shall be carefully observed and determination made 
as to whether further use of the rope would constitute a safety hazard.  
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HEAT STRESS  
The likelihood of a heat-related illness, (heat stress), is generally low on this campus when 
compared to industries such as foundries, etc. in which extremely hot working environments are 
common.  However, heat stress can occur anywhere under adverse heat conditions.  Situations 
that might present cause for concern include athletic activities, strenuous outdoor physical 
activities and indoor working conditions in non-air-conditioned spaces.  Protective clothing, 
required by the activity, also requires consideration of heat conditions.  

Normally, our employees and students who are exposed to seasonal temperature variations 
become accustomed to the higher temperatures gradually as the weather warms up.  This 
natural acclimatization enables these individuals to perform physical activities under hot 
conditions with minimal adverse effects.  Unseasonably high temperatures of heat waves, 
however, may stress individuals who might otherwise be able to handle the hotter temperatures 
under normal conditions.  Likewise, persons who are not used to performing physical activities 
under high heat conditions may suffer ill effects from the heat if not introduced into these 
activities gradually.  It is important, therefore, that supervisors and instructors be trained in the 
recognition of potential heat stress conditions, the symptoms and proper first aid treatment for 
heat-related illnesses.  Failure to provide immediate, proper treatment to a heat stress illness 
may result in the death of the stricken individual.  A discussion of heat-related illnesses, their 
first aid treatment and steps to avoid heat stress is provided below.  

ACUTE HEAT DISORDERS (ILLNESSES)  
Heat Rash  
A reddening of the skin caused by a buildup of sweat in the skin due to clogged sweat pores.  
Generally, this condition is caused by poor personal hygiene and can be alleviated by washing 
the affected areas regularly and the application of drying lotions to the skin.  

Transient Heat Fatigue  
Marked by impaired mental or physical performance, possible nausea and a fatigued feeling.  
Although there is no treatment indicated for this condition, the discomfort and physiologic strain 
can be reduced by acclimatization (discussed below) and training to increase skill levels for the 
tasks being performed.  

Heat Syncope (Fainting)  
Fainting caused by insufficient blood flow to the head.  Prolonged standing in heat causes blood 
to pool in the lower extremities.  This pooling, along with the increased circulation of blood in the 
skin due to vasodilation, causes a reduction in venous return to the heart.  Insufficient blood is 
pumped through the circulatory system and the brain does not receive adequate oxygen.  By 
fainting, the head is brought lower, to the level of the feet, and circulation to the brain is 
restored.  Persons who have fainted respond well to lying down in a cool area (shade, air 
conditioning, etc.).  

Recovery is normally prompt and complete.  Preventative measures include acclimatization and 
intermittent activity to aid in the circulation of the blood in the lower portions of the body.  

Heat Cramps  
Cramping of voluntary (skeletal) and involuntary (abdominal) muscles.  Caused by the loss of 
salt (electrolytes) due to heavy sweating and by drinking of large volumes of water without 
replacing these salts, this condition is treated by administering salted liquids by mouth (or in 
extreme cases, intravenously).  Several days may be required for complete recovery. 
Prevention consists mainly of salting foods to taste at meals.  Salt tablets are no longer 
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recommended due to the hazards of hypertension (high blood pressure).  Electrolytic beverages 
such as Gatorade and Sqwincher replace needed salts as well as fluids.  

 
Heat Exhaustion  
Fatigue, nausea and dizziness are all symptoms of heat exhaustion.  The individual is usually 
moist and clammy with a pale appearance.  This condition is brought on by the depletion of the 
body’s fluid content by sweating, accompanied by strenuous activity to the point that blood 
circulation is adversely affected.  

This dehydration along with the competition for blood between the skin, for cooling, and the 
muscles, for oxygen, results in a circulatory strain that can be compared to shock.  Treatment 
consists of moving the individual to a cooler location, having him/her lie down and drink large 
volumes of liquids.  After a period of rest and the intake of adequate fluids, the individual will 
appear to have recovered; however, return to activities in hot conditions should be 
accomplished gradually, and under close supervision, as the individual may be more 
susceptible to heat stress as a result of the occurrence of heat exhaustion.  Prevention consists 
of drinking adequate amounts of suitable liquids regularly over the period of heat exposure, 
beyond that called for by the thirst mechanism, and gradually becoming acclimated to the heat.  

 
Heat Stroke  
Heat stroke is a very serious medical emergency.  The human body experiencing heat stroke 
has lost the ability to thermo-regulate (maintain proper temperature) due to a fatigue and shut 
down of the seating mechanism.  Body core temperature rises rapidly to life threatening levels. 
The victim slips into a coma and may die.  Symptoms include hot, dry skin that may be red, 
mottled or cyanotic (bluish).  Rectal temperatures of 104º are common at the onset of the 
symptoms.  Victims are confused, lose consciousness, convulse, become comatose and die if 
proper treatment is not rapidly administered.  Predisposing conditions that may lead to heat 
stroke include:  

• Sustained exertion in the heat when not acclimatized  

• Poor physical condition and obesity  

• Recent alcohol intake  

• Dehydration  

• Individual susceptibility  

• Chronic cardiovascular disease 

Treatment consists of a rapid cooling of the body by immersion in chilled water with massage, 
wrapping the victim in wet sheets and vigorously fanning, or wiping the individual down with 
alcohol.  It is important to avoid over-cooling and treat for shock if necessary.  Call for medical 
assistance immediately.  Heat stroke can be avoided by proper screening of individuals 
regarding their health and physical fitness prior to allowing them to participate in strenuous 
activities in the heat.  Gradually acclimatize over a period of five to seven days (see 
acclimatization information, below).  During particularly severe heat conditions, all participants in 
strenuous activities should be watched by someone trained in recognizing heat stress illnesses 
and their proper treatment.  
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ACCLIMATIZATION  
Individuals expecting to engage in strenuous activities or work in the heat who are not used to 
doing so can reduce the likelihood of suffering an acute heat disorder by first undergoing an 
acclimatization program.  In this procedure, the task is restricted to one hundred minutes per 
day of performing the task in the heat.  

This reduced exposure is done daily for seven continuous days (for physically fit individuals, five 
days may be adequate if the task is not overly strenuous).  The benefits derived include an 
earlier onset of sweating, lower task heart rate and a less elevated body core temperature.  
Vacations, illnesses (especially if heat related or involving a fever), excessive or regular alcohol 
use, poor physical condition and obesity negatively affect the body’s ability to acclimatize to 
heat.  Supervisory personnel should be aware of these factors and pay particular attention to 
individuals fitting the above categories if heat is going to impact on their activities.  

 
DETERMINATION OF HEAT STRESS CONDITIONS  
The Industrial Hygienist in Environmental Health and Safety can assess heat conditions to 
determine if they present a hazard.  Recommended Heat-Stress Alert Limits (RAL’s) for non-
acclimatized individuals and Recommended Heat-Stress Exposure Limits (REL’s) for 
acclimatized individuals can be determined based on the anticipated task load and the wet bulb 
glove temperature (WBGT) reading for the conditions.  Ceiling limits for exposures and what 
percentage of each hour an individual can perform the task based on the ambient conditions 
and work can then be determined.  These figures are based on the assumptions that individuals 
are young, lightly clothed and in good physical condition.  For older persons, those in poor 
physical condition or more heavily clothed, these limits must be reduced accordingly.  Any time 
the REL/RAL is exceeded, supervisors or instructors must be alert to symptoms of heat stress in 
their participants.  EHS can make recommendations as to activity-rest cycles.  

In our area the climate is such that much of the summer may qualify as being a heat wave.  The 
formal definition of a heat wave is any day that the maximum temperature exceeds 95ºF and is 
9ºF higher than the preceding day’s high temperature.  Areas suspected of being heat stress 
area should be evaluated to determine if the RAL/REL is being exceeded due to ambient 
conditions.  These evaluations can be performed by EHS upon request.  It should be noted that 
humidity plays an important role in determining the WBGT used in assessing whether the 
RAL/REL has been exceeded and is, therefore, an additional consideration for persons in 
charge of activities.  
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FALL PROTECTION 
OSHA regulations require employers to provide their employees with fall protection when an 
employee works 4 feet or higher above a floor and there are unprotected sides or edges. 
Examples of work situations requiring fall protection are: roofs, excavations, holes, hoist area, 
ramps, runways and other walkways.  

Departments must ensure employees have proper training and equipment plus ensure their 
employees use the fall arrest equipment provided.  There are several methods available to meet 
the standard based on the work situation.  Using guardrail, fall arrest systems, a monitor, safety 
net or warning line system are acceptable methods to achieve compliance.  The elements cited 
are highlights from the standard.  You can get more complete criteria by calling Environmental 
Health & Safety (864-656-2583).  

1. Guard Rails  

• Able to withstand a force of 200 lbs.  

• Are 42˝ +/-3˝ above walking/working level  

• Have mid-rails or mesh  

• Has a top rail of 1/4˝ diameter  

2. Fall Arrests  

• Have connectors that are corrosion resistant; all edges are smooth 

• Have D-rings and snap hooks tested to a minimum tensile load of 3,600 lbs. 
without cracking or breaking 

• Have D-rings and snap hooks with a minimum tensile strength of 5,000 lbs.  

• Snap hoods sized to be compatible with the member to which they are connected 

• Snap hooks shall not be engaged directly to webbing, rope, or wire rope; to a D-
ring to which another snap hood or other connector is attached; or to a horizontal 
lifeline  

• Lanyards and vertical lifelines shall have a minimum breaking strength of 5,000 
lbs.  

• Lifelines shall be protected against being cut or abraded  

Self-retracting lifelines and lanyards that automatically limit free fall distance to 2 feet or less 
shall be capable of sustaining a minimum tensile load of 3,000 lbs.  

Anchorages for personal fall arrest equipment shall be independent of any anchorage being 
used to support or suspend platforms and capable of supporting at least 5,000 lbs. per 
employee attached.  

Personal fall arrest shall be inspected prior to each use for wear, damage and other 
deterioration, and defective components shall be removed from service.  

NOTE: Anchorage is the means of attaching the lifeline to some structure holding the system 
securely.  The lifeline is a rope, cable, or shaft held securely by the anchorage, and on which 
the fall arrester slides.  The fall arrester moves freely up or down on the lifeline as long as there 
is not load on the arrester.  As soon as there is a load on the arrestor, the arrester locks onto 
the lifeline and prevents any downward motion.  

1. Safety Monitor  
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Designate a competent person: 

• Competent person must recognized fall hazards. 

• Must warn employees of fall hazard or when an employee is acting unsafely. 

• Must be on the same working surface and have visual contact and be within 
vocal communication. 

• Must not have any other responsibilities while on the job.  

2. Safety Net  

• Be no more than 30 ́below level of work.  

• Be dropped tested with a 400 lb. bag. 

• Have mesh opening not to exceed 36˝ nor be longer than 6˝ on any side. 

• Have a border rope for webbing with a minimum breaking point of 5,000 lbs.  

3. Warning System  

• Made of rope, wire, or chain.  

• Place around all sides of roof work area.  

• Place not less than 6 ́ from edge.  

TRAINING  
The employer shall train each employee who might be exposed to fall hazards.  The program 
shall help employees recognize the hazards of falling and the procedure to follow to minimize 
these hazards.  

1. The employer shall assure each employee has training by a competent person qualified 
in the following areas:  

a. The nature of fall hazards in the work area  

b. The correct procedures of erecting, maintaining, disassembling and inspecting 
the fall protection systems used. 

2. The Department shall document the training. 
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HAZARD COMMUNICATION  
See the Hazard Communication Manual 
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RADIOACTIVE MATERIALS 
See the Radiation Safety Manual 
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CHEMICAL HYGIENE 
See the Chemical Hygiene Manual 
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BIOSAFETY 
See the Biological Safety Manual 
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PESTICIDE EXPOSURE PREVENTION 
The University will comply with the EPA Worker Protection Standard (WPS) 40 CFR Part 170 in 
all aspects. This standard addresses training, personal protective equipment, safety procedures, 
and medical monitoring to reduce or eliminate exposure to pesticides. The WPS covers 
pesticides that are used in the production of agricultural plants on farms, forests, nurseries, and 
greenhouses. The WPS addresses procedures that are necessary for responding to exposure-
related emergencies. Exposure to certain pesticides may lead to serious illness.  

In order to prevent exposure, safe work practices, training and personal protective equipment 
are necessary. The use of certain pesticides, including organophosphate chemicals, requires 
medical monitoring.  

Employees whose use of a pesticide is not covered under the Worker Protection Standard will 
be required to meet conditions as specified in OSHA’s Hazard Communication Standard and 
Personal Protective Equipment Standard. Please contact EHS for questions regarding the WPS. 

Departments have the following responsibility: 

• Make certain that employees are adequately trained.  

• Assure that the necessary personal protective equipment is available for use during 
application, equipment cleaning, or spill cleanups for each pesticide in use. 

• Assure that employees and students receive required medical surveillance as described 
below. Note: (This is at the student’s expense and they can choose their own physician. 
Employees must use approved Clemson medical provider.  

• When possible, choose a pesticide with the lowest toxicity rating (e.g. a pesticide with a 
‘Caution’ label rather than a ‘Danger’ label).  

• Make efforts to limit the exposure time of employees who apply, mix or handle 
designated pesticides to less than 7 days in any 30-day period. 

• Where necessary, maintain pesticide application schedule and post for the required time 
period. 

• Adhere to other areas of the WPS, including REIs - Restricted Entry Intervals, oral 
warnings, pesticide application notification and posted safety information. 

• Follow WPS requirements in the event of a pesticide poisoning or exposure, which 
includes provisions for transportation to a medical facility and providing medical 
personnel with information on the pesticide and circumstances of the injury/exposure. 

Medical Surveillance is required for the following chemicals and conditions of use:  

• Employees who handle organophosphate or carbamate pesticides for more than 7 days 
per month and have a “Danger” or “Warning,” (Category one and two) label.  

• Baselines and follow-up exams are required for employees who work with designated 
pesticides. Employees who work with these compounds less often or use closed mixing 
and loading systems may require less frequent testing. Baseline values are verified 
every two years. Follow-up exams will be upon direction of the physician.  
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UNDERGROUND STORAGE TANKS 
See the SPCC Manual. 
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AIR 
See the Clemson University Title V permit documentation. 
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STORM WATER 
See the Storm Water Plan for the facility in question. 

 

 


