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SAFETY 
 
 

University Chemical Hygiene Plan 
 
 The Chemical Hygiene Plan for the University as well as the Respiratory Protection 
Program, the Bloodborne Pathogen Standard, the Radiation Safety Program, and other important 
safety documents of policy for the University may be accessed on the Internet at 
http://www.byu.edu/hr/risk/ .  Each faculty member should be knowledgeable regarding the 
Chemical Hygiene Plan.  We are responsible to educate the postdocs, graduate and 
undergraduate students who work in our teaching or research laboratories.  We should remind 
and encourage compliance to the Plan on a regular basis.  Those who endanger themselves 
and others by repeated or egregious non-compliance should be warned by written letter, 
and if further non-compliance occurs they should be denied access to the laboratory.  See 
Progressive Warning Policy, p. 14. For student employees compliance should be a condition of 
employment. 
 
  

Bloodborne Pathogens 
 
 Anyone working with body fluids or in laboratories where injury and bleeding is a 
possibility should be informed about precautions against contracting bloodborne pathogens.  
These include Hepatitis B, Hepatitis C, Human Immune Virus (HIV) 1 and 2. 
 
 Preventative measures include the use of goggles, gloves, protective clothing, sharps 
containers, eye wash stations, and good sanitation measures–liberal use of 5% hypochlorite 
bleach solution when cleaning up blood or other body fluids.  Personal protective equipment 
(gloves and goggles) should be used to protect from contamination of the skin, mucus 
membranes or from puncture wounds.  Vaccination for Hepatitis B is recommended prior to any 
risk of exposure since about one out of 240 people in the United States are currently chronic 
carriers of the Hepatitis B virus.  There is no vaccine for Hepatitis C which is as contagious and 
an equal risk. 
 
 If there is contamination with infected blood or other body fluids not known to be 
uninfected, the exposed individual is to begin HIV retroviral treatment within a 2 hour period of 
time.  Risk Management has those protocols, as well as the Health Center and Utah Valley 
Hospital. 

Guidelines for Occupational Exposure 
 The following are the updated guidelines from the Morbidity and Mortality Weekly 
Report for occupational exposure to bloodborne pathogens as of 29 June 2001: 
 
Provide immediate care to the exposure site.  

• Wash wounds and skin with soap and water. 
• Flush mucous membranes with water 
• Clean exposed areas (counter, etc.) with bleach 
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Determine risk associated with exposure by  
• Type of fluid (e.g. blood, bloody fluid) 
• Type of exposure (ie percutaneous, mucous membrane, bites resulting in blood 

exposure) 
Evaluate exposure source  

• Assess risk of infection 
• If source is known, test source individual for HBsAg, (Hepatitis B serum antigens) 

HCV Ab (antibodies), HIV I & II Ab 
• For unknown sources, assess risk of exposure. 

Test exposed individual for infection. 
• Do initial testing for HCV Ab titer, HBsAg, HIV I & II Ab titer 
• Repeat at 3 months and 6 months 
• If high suspicion of HIV contaminated source, do rapid test for HIV. 

Give PEP (Post Exposure Prophylaxis) if indicated for exposure.  
• HBV – If not previously vaccinated and the suspicion is high, give HBIG (Hepatitis B 

Immune Globulin) and initiate vaccine 
• HCV – No immune globulin indicated.  No PEP given.  Monitor the individual. 
• HIV – If source is positive or suspicion is high, begin PEP with 2-drugs.   If the source 

is unknown and risk low, no PEP is warranted. 
 

Laser Safety 
 
 The University has in place a Laser Safety Policy in accordance with OSHA.  Under the 
OSHA guidelines evaluation and training is required of all personnel engaged in research using 
lasers.  Please contact Edwin Jackson, Risk Management and Safety, 2-5779, for more 
information and training. 
 

Respirator Safety Training 
 
 The University has in place a policy concerning the use of respirators for regular or 
emergency use.  If your job assignment requires the use of a respiratory, it is mandatory that you 
be fit-tested to the respirator you will be using and that you successfully pass a medical review 
assuring that you can safely use a respirator.  Please see the policy at:  
http://www.byu.edu/hr/risk/sprog5.html and   
http://www.byu.edu/hr/risk/RespiratoryProtection.html.  Contact Kerry Smith at 2-2943 for an 
evaluation of your situation and to schedule the appropriate training. 
 

Personal Attire 
 
 Chemical splash protection (splash guard goggles–goggles with indirect venting) is to be 
worn by everyone in a lab when there is a possibility of chemical splash.  Other types of eye 
protection are appropriate in the laboratory when other types of hazard are present.  The hazard 
of mechanical injury exists whenever a person is in the laboratory because of the equipment and 
glass present.  In the teaching laboratories, chemical splash protection is mandatory for all 
persons–students, teaching assistants, instructors, and stockroom personnel. 
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 Shorts and sandals do not provide adequate protection for students or researchers working 
with chemicals.  Heavy pieces of equipment or supplies dropped on feet are also very painful and 
disabling.  Department policy is long pants and closed leather shoes.  Any type of sandal, open-
backed shoes or shoes with decorative openings in the design does not meet this requirement.  
Working in the laboratory with a bare midriff is not safe; the mid-section of the body must be 
covered when bending or stretching to reaching equipment and chemicals.  It may be necessary 
to wear a buttoned laboratory coat at all times to achieve the goal of having the body completely 
covered while working with chemicals and glassware.  This has become a particular problem in 
the teaching laboratories.  A rubberized apron does not achieve the goal in this case as it is the 
back that is exposed when bending over a bench. 
 
  Jewelry can be a hazard, becoming caught on equipment or keeping chemicals in 
intimate contact with the skin. This policy and warning applies in the teaching laboratories as 
well as the research laboratories. 
 
 The following eye safety policy adopted by the Department of Chemistry and 
Biochemistry is designed to supplement but not to supercede the BYU Chemical Hygiene Plan. 
 

 Eye Protection Practices  
(Portions of these practices are taken from an Oklahoma State University document on personal 
protective equipment.) 
 
1. Eye protection is mandatory in all areas where there is potential for injury.  This applies 

not only to persons who work continuously in these areas, but also to persons who may 
be in the area temporarily, such as maintenance or clerical personnel.  All eye protective 
equipment shall comply with the requirements set forth in the American National 
Standard for Occupational and Educational Eye and Face Protection, Z 87.1-1989. 

 
2. The type of eye protection required depends on the hazard.  Safety glasses with full side 

shields protect against moderate impact hazards such as flying glass and are adequate for 
many laboratory situations.  Where there is a danger of splashing corrosive or irritant 
liquids, goggles are required.  More hazardous operations include conducting reactions 
which have potential for explosion and using or mixing strong caustics or acids.  
Examples are:  pouring or mixing caustic solutions or laboratory operations using 
glassware where there is significant hazard of explosion or breakage (i.e., under reduced 
or excess pressure or temperature).  In these situations, goggles or a combination of face 
shield and safety goggles should be used. 

 
3. If one worker in a laboratory is performing a hazardous operation, then all personnel in 

proximity in that laboratory shall be protected with the appropriate eye protection. 
 
4. For persons requiring corrective lenses, over-the-glasses style safety spectacles are 

available.  Safety glasses ground to a corrective prescription with full side shield are 
recommended.  Contact Kelly Jensen in the Business Office for additional information 
about availability.  Please note that the wearing of safety glasses does not excuse the 
employee from the requirement of wearing safety goggles when and where it is 
necessary. 
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5. Contact lenses may be worn in most lab environments provided that the same approved 
eye protection is worn as required of other personnel and as dictated by the laboratory 
environment.  Recent studies and experience suggest that contact lenses do not increase 
risks.  If chemical vapors or corrosive or irritant liquid contact the eyes while wearing 
contact lenses, these steps should be followed.  1)  Continuously flush the eyes with 
water as described below for at least 15 to 30 minutes, 2) remove the lenses after flushing 
begins and 3)  seek medical attention. 

 
6. If, despite all precautions, an employee should experience a splash of corrosive liquid in 

the eye, the employee is to proceed (with the assistance of a co-worker, if possible) to the 
nearest eyewash fountain and flush the eyes with water for at least 15 to 30 minutes.  
During this time, a co-worker should seek medical attention and notify the proper 
authorities. 

 
Note well, a splash of HF should only be rinsed five minutes 
followed by immediate medical attention. 

 
7. Safety goggles, full-length clothing and shoes (not sandals) are required of employees 

and students in laboratories for Chem 103, 107, 111H, 213, 223, 227, 353, 354, 455, 484 
and 486 when lab work is being performed. 

 
8. Visitors shall follow the same eye protection policy as employees and students.  If they 

do not provide their own eye protection, it is the laboratory’s responsibility to provide 
adequate protection.  It should be the responsibility of the employee conducting the tour 
to enforce this policy.  After use safety glasses/goggles used by visitors should be cleaned 
prior to reuse. 

 
 

Gloves Worn in the Laboratory 
  
1. The use nitrile or latex gloves (as appropriate and as explained in the Principal 

Investigator Protocol Document) when handling chemical or biological hazards in the 
laboratory is vital to personal safety.   

 
2. It is important that the correct type of glove be used for the work being performed.  There 

is a valuable link to this type of information which can be found at: 
http://www/byu.edu/hr/risk/LabSafety.html  There are currently 9 manufacturers’ links 
given which cross reference the particular glove made by that manufacturer with the 
materials that it is compatible with. 

 
3. Workers must remove these gloves when they leave their work area.  Wearing 

contaminated gloves in public areas of the building would expose non-laboratory 
workers, visitors, and students to the very hazards that require the gloves in the first 
place.  If a laboratory worker wears gloves outside of his/her area, bystanders may well 
question whether or not those gloves are contaminated; therefore, we adopt the common 
protocol of removing gloves each time we leave our laboratory area. 
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Safety Showers and Drench Hoses 
 
 The drench hoses installed at most of the laboratory sinks are the primary devices to be 
used in the event of minor splashes to the face or body when working in the lab.  All laboratory 
areas are also equipped with a safety shower and eyewash fountain to use when a major chemical 
splash occurs.  Personnel should not be hesitant to use safety shower and eyewash stations 
simply because there are no floor drains.  We will deal with the water after the emergency has 
been taken care of.  
 
 EMERGENCY EQUIPMENT MUST NOT BE BLOCKED BY ANYTHING THAT 
WOULD PREVENT THE IMMEDIATE USE OF THE EQUIPMENT!  Emergency equipment 
includes fire extinguishers, eye washes, safety showers, and exits. 
 
 Anyone who needs non-emergency decontamination with water should be directed to 
Level 4 across from the elevator at the north end of the central corridor (room C495A) where we 
have a properly drained safety shower and eyewash station that are serviced by heat tempered 
water.  The person should have first received initial flushing treatment in their own lab before 
going to the shower in room C495A.  In addition, there are tempered water showers with floor 
drains in two janitorial closets, on the first floor in E188 and on the ground floor, C047. 
 

Note:  A department master key or special area key may be required to gain entry 
to C495A.  All permanent department faculty and staff have a department master 
key.  However, this room is usually unlocked.  The janitorial closets are only 
accessible using a restricted master key. 

 

Chemical Spills 
 
 For the purposes of safety and risk management, there are two types of spills: nuisance 
spills and potentially hazardous spills. A nuisance spill is a spill involving less than four (4) liters 
of a material that is known to be innocuous.   
 
 A potentially hazardous spill is any spill that is greater than four (4) liters of a known 
material or a smaller spill of more dangerous materials (unknowns, materials with an LD50 less 
than 50 mg/kg, materials with LC50 less than 200 ppm, materials of unknown toxicity, 
carcinogens, flammable metals, radioactive materials, or biohazardous materials.) 
 
 If a spill occurs, the Principal Investigator is responsible for ensuring that the spill is 
cleaned up in a timely manner.  The PI is responsible for any spill in his/her laboratory area no 
matter how the spill occurred.   Researchers should know the properties of the materials they are 
working with and should take reasonable steps to prevent spills. 
 
 The Chemicals Management Office will assist the researcher who is not comfortable 
cleaning up spills in his/her areas.  However, Chemicals Management personnel will not clean 
the spill up for the researcher.  The Risk Management and Safety Office personnel (2-4468) will 
give advice on nuisance spills and respond to and clean-up potentially hazardous spills. 
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What to do in case of Nuisance Spill: 
1.  Alert people in immediate area of spill. 
2.  Assess the hazard of the spill. 
3.  Wear appropriate personal protective equipment--protective gloves, goggles, and long 

sleeve lab coat. 
4.  Avoid breathing vapors from the spill. 
5.  Confine the spill to small area & absorb on absorbent material. 
6.  Clean spill area with soap & water. 
7.  Collect all contaminated absorbent, gloves & residues in plastic bag lined garbage can. 
8.  Label waste and call Chemicals Management. 
 

What to do in case of Potentially Hazardous Spill: 
1.  Attend to any injured or contaminated persons and remove them from the exposure if 

you can do so without endangering yourself. 
2.  Alert people in the immediate area to evacuate the lab. 
3.  Assess the hazard of the spill. 
4.  If spilled material is flammable, turn off heat and ignition sources. 
5.  Call the Risk Management and Safety Office. 
6.  Close doors to affected area. 
7.  Have a person knowledgeable of the incident and the laboratory assist Risk 

Management personnel. 
 
Following these five simple steps can reduce the likelihood of spills:  

• Eliminate clutter in the work area; 
• Know proper work practices for the biological or chemical materials you use; 
• Use unbreakable, suitably large secondary containers; 
• Store chemicals in a location where they will not be broken; and,  
• Dispose of waste and excess chemicals in a timely manner. 

 
 

Chemical Waste Collection 
 
 Chemical waste is not to be disposed in sinks or drains without explicit approval of 
Jamey Cecil, Chemicals Management Officer for the University (ex. 2-6156) or Billy Meaders, 
Regulated Waste Management Officer.  Chemicals Management personnel (room 105 NICB, ex. 
2-6156 or chemmgmt@byu.edu) collect waste from each laboratory as needed.   All waste 
containers must be labeled appropriately.  Lids must be SCREWED on waste containers when 
waste is not being added or removed or we are in violation of EPA regulations and subject to 
fines. 
 
 

Disposal of Sharps and Glass 
 
 Biohazardous Sharps   Needles, razor blades, lancets, scalpels–instruments made for 
cutting or puncturing skin–are REGULATED wastes, meaning that there are regulations and 
laws that govern the disposal of these materials.  The law requires that Sharps be incinerated; 
they cannot be taken to a landfill for disposal.  Biohazardous sharps are required to be in a leak 
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resistant, sealable container that can be shipped for incineration.  Biohazardous sharps containers 
are available in the Chemistry Central Stockroom.  Containers that contain biohazardous sharps 
are picked up by Chemicals Management at 2-6156 or by e-mailing chemmgmt@byu.edu. 
 
 Non-biohazardous Sharps   Needles, razor blades, lancets, scalpels–instruments made for 
cutting or puncturing skin–are REGULATED wastes, meaning that there are regulations and 
laws that govern the disposal of these materials.  The law requires that all Sharps (including non-
biohazardous sharps) be incinerated; they cannot be sent to a landfill for disposal.  Non-
biohazardous sharps are handled by Billy Meaders, 2-6156; e-mail chemmgmt@byu.edu.  They 
need to be in a sealable, sturdy container.  This can be a Biohazardous Sharps container that has 
been RELABELED to indicate that the materials are non-biohazardous or simply a 1-gallon 
plastic bucket with a snap-on lid or similar container that can be sealed and properly labeled. 
 
 Glass   All waste glass (rinsed and not biohazardous; broken or not broken) must be 
packaged in sturdy containers, not too large as each container should not exceed 20 lbs, which 
can be securely taped shut and a labeled for disposal.  It is suggested that sturdy cardboard boxes 
be used for this purpose.  Glass mixed with sharps becomes regulated waste, making disposal 
more expensive ($0.90 per pound.)  Glass is disposed of with other trash by the custodians.  An 
example of the label is included in the Appendix. 
 

Biohazardous Waste Disposal 
 
Infectious Waste – Waste contaminated or potentially contaminated with pathogenic 
microorganisms, sharps, and animal remains. 
  

1. Sharps – All needles, scalpel blades and other instruments of this type should be 
placed in a sharps container.  When the container is full, it should be sealed and 
treated as infectious waste even if the needles are not contaminated with infectious 
material. 

 
2. Animal Remains – Dead animals and tissues should be placed in a freezer.  These 

are picked up on request by Risk Management once every two weeks.  Contact: 
chemmgmt@byu.edu  

 
3. Autoclaving – Infectious waste may be autoclaved and discarded to the regular trash.  

If this form of disposal is used, a log of each load autoclaved must be maintained.  
The log must show the type of waste, the operators name, the temperature or pressure 
of the load, the date and the duration of the cycle.  In addition, autoclaves used to 
disinfect infectious waste must be checked once per week or once per load with a 
spore suspension or spore strip.  Once a load is autoclaved, the waste should be 
placed in an opaque plastic bag or box and prominently marked as autoclaved waste.  
If the biohazard bag is still visible, the material is not properly packaged.  There is an 
area in E230 BNSN for this type of waste. 

 
4. Mixed Biological and Chemical Waste – Preserved Specimens  

Animals and other tissue specimens preserved in formaldehyde cannot be discarded 
as chemical waste but may be discarded as biological waste.  Fluids containing 
formaldehyde are hazardous chemical waste and may not be discarded as biological 
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waste.  Due to this problem, fluids must be separated from preserved specimens 
before discarding. 

 
5. Fluid Biological Waste – Our biological waste contractor will not accept fluids such 

as urine or blood.  If these materials are not known to contain infectious agents, they 
may be discarded into the sanitary sewer.  It is considered good practice to disinfect 
sewer lines used for this type of material with a 1/10 dilution of household bleach 
once per day or following the disposal.  Materials known to contain infectious agents 
should be disinfected with an appropriate chemical disinfectant or autoclaved before 
disposal.  The autoclaved liquid may then be discarded to the sanitary sewer. This 
limits the potential for exposure to plumbers who must occasionally work on lines. 

 
6. Other infectious waste will be picked up once per week at the request of the 

laboratory.  Requests should be sent to: chemmgmt@byu.edu  
 
7. Contacts:  Chemicals Management (2-6156)  

 
Sharp Material - Broken Glass 
   

1. Broken glass and Pasteur pipettes not contaminated with infectious or radioactive 
material should be placed in a puncture resistant container such as a box or plastic 
bucket, closed, and thrown into the standard trash.  If this material is left for the 
custodians, it must be labeled.  A sample label is included in the Appendix. 

 
2. Broken glass or other sharp objects that are contaminated with human blood or other 

potentially contaminated material should be treated as regulated sharps or infectious 
material (see infectious waste above) 

 
 

Radioactive Waste Disposal 
 
Please send an email when there is radioactive waste to be picked up to chemmgmt@byu.edu.  
Include your lab room number, type of waste and amount to be picked up.  The waste will be 
picked up the next Tuesday, unless another time is specified and confirmed.  
 
 If an email is not sent, the radioactive waste will not be picked up. 
 
To prepare the waste for pickup, remove or deface all radiation warning labels from the 
contaminated material. Make sure no liquid waste is present in long half-life dry waste (see 
below). If there are waste liquid scintillation vials, place them in a flat with lids up or in a sealed 
bucket. Label the outside of the bags as follows: Room Number, Isotope, Amount (in Ci) and 
Date the bag is sealed. Seal the bag; unsealed bags cannot be removed from labs. 
 
 As a reminder, the following are a few rules concerning radioactive waste disposal.   
 
All waste must be sealed and labeled with the isotope and the amount in curies.  Place only 
one radioactive label on the outside of the package.  All radioactive symbols inside of the 
package must be removed or completely defaced with a black marker.   
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Separate dry waste from liquid waste.  Liquid waste mixed with dry waste will not be 
accepted.  This includes scintillation cocktail residues and condensation. There will be a fee of 
$50 for each bag that contains both dry and liquid waste unless total waste material has a short 
half-life (<90 days e.g. P32, S35, I125, etc.).   
 
Liquid waste must be in non-breakable containers with lids that do not leak.  Liquid 
scintillation vials must be in flats or in sealed buckets.  Plastic bags cannot be used; they will not 
hold spilled liquid. 
 
Waste that is not prepared in this way will not be collected.  If you have any questions, please 
contact Billy Meaders at 2-6156 or email chemmgmt@byu.edu      
 

Laboratory Hazard Signs and Eye Protection Door Placards 
 
 Placards must be in place to properly identify the potential hazards to which one may be 
subjected if entering or working in each specific area.  This information, along with brief safety 
information and appropriate names and telephone numbers, office and home, of persons 
responsible for activities in that lab, will be posted by the entrances in special frames on the 
standard multicolor-coded placard.  It will be the responsibility of principal investigators to make 
sure these signs are kept up-to-date.  Risk Management and Safety has a link that can be used to 
send the appropriate information to the University Industrial Hygiene Officer, Kerry Smith, so 
that the hazard sign can be printed for each laboratory area.  That link is 
www.byu.edu/hr/risk/lab_sign/.   The website guides the principal investigator through the 
hazards for his area based on the quantities of particularly hazardous materials and equipment 
present.  Special placards must also be placed in locations for radioactivity, laser light, and 
magnetic field hazards.  Barbara Hinshaw can provide assistance as needed.   
 
 

Principal Investigator (PI) Protocol Document 
 
 The Principal Investigator Protocol Document is a chemical hygiene plan for the 
individual laboratory, detailing the specific hazards encountered in that laboratory and the 
standard operating procedures for dealing with those hazards.  This document should include the 
web address for the University Chemical Hygiene Plan, the web address for accessing the 
necessary MSDS’s for the chemicals in the laboratory, and the location of the inventory of 
chemicals found in the laboratory.  All this information needs to be maintained in an easily-
identified location within each laboratory. 
 
 Jim Workman has joined the staff of the Chemicals Management Office and is available 
to give help and direction in preparing the Chemical Hygiene Plans and SOP’s.  In addition he is 
a valuable resource in training employees.  His office is 101 NICB; his extension is 2-6156; his 
email is workmanj@byu.edu. 
 
The following are some guidelines for writing the Chemical Hygiene Plan for individual 
laboratories: 
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 1.  Indicate the location of the inventory and the MSDS’s for the chemicals listed in the 
inventory.   Jamey Cecil’s office does the chemical inventories for the Chemistry and 
Biochemistry Department annually and those inventories are available at the Chemicals 
Management website or as an Excel file.  There are internet links to MSDS sites available from 
the Chemicals Management website.  The required MSDS’s for the chemicals in the inventory 
may be hard copies or electronic.  In either case, all employees in the laboratory must have free 
access to the information.  
 
 2.  Include information that new employees need to know in order to work safely in a 
particular laboratory. Include details of how new employees will be trained.  This is the 
responsibility of the Principal Investigator and is supported by the department policies document. 
 
 3.  Include details of the engineering controls in place to protect workers in the 
laboratory, chiefly the ventilation hoods.  This information is explained in the department 
policies document. 
 
 4. Include information concerning the recordkeeping involved in training, monitoring, 
and sampling.  Training records are the responsibility of the Principal Investigator; monitoring 
and sampling records are maintained by the Risk Management and Safety Office. 
  
 5.  Prepare Standard Operating Procedures for ALL hazardous operations undertaken in a 
laboratory.  These should include the whys and whens of using PPE and detailed, specific 
procedures for each hazardous operation.  These SOP’s are the sole responsibility of the 
Principal Investigator for his laboratory and many will be unique to a laboratory. 
 
 6.  Include information for the procurement and disposal of chemicals and should include 
guidelines for safe storage, inspection, and dating of the chemicals in the laboratory.  Jamey 
Cecil is responsible for the disposal of the chemicals; the laboratory personnel are responsible for 
safe handling of chemicals and hazardous waste while it is in the laboratory. 
 
 7.  Include a statement regarding medical monitoring even though it may never be 
needed.  Medical monitoring would only be required in the event of a significant exposure and 
would be handled by the Risk Management and Safety Office as a result of notification by the 
Principal Investigator. 
 
 8.  Include a statement on sampling even though this would only be required if 
engineering controls were not providing a safe work area.  Sampling is also the responsibility of 
Risk Management and Safety Office, but it is the responsibility of the Principal Investigator to 
contact Risk Management and Safety if he feels there is a problem in his laboratory. 
 
The following minimum standards outlined by OSHA are included here for your information to 
give the rationale behind the items to be included in the individual Chemical Hygiene Plans : 
 1.  Basic rules & Procedures to be used in the laboratory; 
 2.  How chemicals are to be procured, distributed, and stored; 
 3.  What provisions are in place for monitoring chemicals exposures; 
 4.  Housekeeping expected in the laboratory; 
 5.  A description of the medical program of the facility in the event of chemical exposure; 
 6.  What personal protective equipment is required for the various procedures used in the 

laboratory;  
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 7.  What records will be kept and where they can be found; 
 8.  How signs and labels will be prepared and when they are required; 
 9.  What are the procedures to be followed in the event of spills and accidents; 
 10.  What are the procedures for waste disposal in the laboratory. 
 

Emergency Notification System 
 
 The Sensaphone, an emergency notification system to monitor critical systems in the 
Benson Science Building, was installed in 1997.  The Sensaphone monitors eight fault sensors at 
the present time.  After a fault is detected for the specified time, the system starts calling, office 
or home numbers depending on the time of day, the notification list assigned to that sensor.  The 
following are monitored: the temperature of C022, E130, E155, E260A, and E260B; the 
temperature and pressure of lab chilled water; the temperature and pressure of industrial cold 
water; electrical power including failures involving the emergency generator, and air 
conditioning in the computer server room.  Changes that would endanger systems and 
experiments trigger the monitors and starts the calling process.  Areas that need this service 
should contact the department chair. 

Deactivating 
 What to do you if you have been notified twice.  Once the Sensaphone system has been 
activated, it will continue to cycle through the calling list until the stop code as been entered.  If 
you have been notified twice, you know that the entire list has been notified.  It is then 
appropriate to enter the stop code which is: 111. 
 
 

Chemical Storage 
 
 We have a beautiful new building that has been built to meet the latest safety codes.  
However, if we store chemicals in unsafe ways, we will compromise the safety of our building.  
We have flammable storage units in our labs.  USE THEM!  We have ventilated cabinets for 
other chemicals.  USE THEM!  Be alert for possible incompatible combinations as you are 
shelving chemicals.  Chemicals should not be stored on bench tops, desks, floors, or hoods.  Use 
only desparked refrigerators for the storage of chemicals. 
 
 Flammable solvents exceeding 10 gals must be stored in flammable cabinets. 
Incompatible chemicals must not be stored together.  For example, oxidizers and flammables 
stored together constitute a bomb waiting for the right condition to explode.  Be aware! 
 
 All corridor closets are equipped with storage shelves for equipment or apparatus 
temporarily not in use in the lab.  It is not the intent that these closets be used to store chemicals.  
There is NOT adequate ventilation for chemical storage! 
 
 Likewise, refrigerators in the laboratories must not be used to store chemicals unless they 
have been desparked and should not be used to store both items for human consumption and 
chemicals. 
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Chemical Inventories 
 
 In order to meet the requirements for MSDS for chemicals stored and used in a laboratory 
and to provide necessary information to emergency personnel in the event of an incident, a 
current inventory of all chemicals in each area is necessary.  Chemicals Management personnel 
are responsible for maintaining and updating those inventories for the Department of Chemistry 
and Biochemistry.  Each faculty member has access to his inventories by visiting the Chemicals 
Management website and logging into the system, www.chemmgmt.byu.edu  
 
 In order to maintain a reasonably current inventory, Chemicals Management personnel 
will visit each area in the department where chemicals are stored on an annual basis, adding new 
items to the inventory and removing items that have been used up or otherwise disposed of.  You 
can make this process more painless by storing chemicals in an organized fashion away from 
work areas.  Chemicals stored on benches, hoods, and desks will result in inconvenience for 
workers in the area when an inventory is underway. 
 
 

Compressed Gas Cylinders 
 
 All cylinders must be treated as potential missiles and be treated with respect and caution.  
Cylinders must be transported with the safety caps in place and must be effectively secured 
before that cap is removed. 
 
 The Benson Science Building has cylinder closets located in the halls for the storage of 
compressed gas cylinders.  Unfortunately some of the gas lines leak, but the closets still provide 
a safe place for cylinders.  However, if the cylinders are not strapped into place within the closets 
they are still a potential missile should they fall or be damaged as a result of a fall or accident. 
 
 It is never appropriate to store compressed gas cylinders on carts.  Carts are for 
transporting the cylinder only.   
 
 Not all gases have lines going to the labs, so it will still be necessary to take some 
cylinders into our labs.  Be sure that these cylinders are adequately secured, preferably to the 
wall with Unistrut and straps.  (See the personnel in the Instrument Shop for assistance.)  
Pressure clamps attached to tables and bench tops do NOT provide adequate support for 
cylinders in an emergency situation–earthquake, explosion, etc.  Multiple cylinders in one clamp 
are not safe.   See also Gas Closets and Manifolds, p. 22. 
 
 

Housekeeping 
 
 Good housekeeping is one of the most important factors in a good safety program.  
Clutter may result in spills, falls, and broken glassware. Do NOT store combustibles like boxes 
and unnecessary papers that can fuel a fire and keep it burning.  Do NOT block sprinklers.  
(Materials should not be stored closer than 18" from sprinklers heads or the sprinklers cannot do 
the job they were installed to do.)  Shelves in offices that are too high and should not be used to 
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store combustible materials–papers, boxes, and books.  Heavy objects on these shelves may also 
pose a threat in the event of an earthquake.  Be aware! 
 
 ALL EMERGENCY EQUIPMENT (including fire pull stations) NEEDS TO BE 
ACCESSIBLE AND IN WORKING ORDER AT ALL TIMES. 
 

Doors 
 
 Laboratory and closet doors opening to hallways have self-closers on them.  Doors that 
need to be open on a routine basis should have a magnetic holder.  Do NOT prop laboratory 
doors open.  This is a violation of NFPA fire code.  The wedges used as props are often 
confiscated by the Fire Marshall!   
 
 Failure to have the doors locked to a laboratory where waste is generated when no one is 
present is an EPA violation. 
 
 In the spring 2001, all the laboratories and offices in the Benson Science Building had 
new locks installed that are more difficult to break in order to obtain illegal entry.  Most of the 
research laboratories are now permanently locked–a key must be used each time the laboratory is 
entered.  This is to protect the contents of the laboratories where valuable equipment and 
chemicals are found.  Disabling the lock or leaving the doors propped open “for convenience” 
defeats the purpose of the locks. 
 
 Outside doors with three exceptions are alarmed between 11:00 p.m. and 6:00 a.m..  Be 
sure to use the correct doors to exit after hours to avoid false alarms.  See section on “Keys.” 
 
 NOTE: The fire pull stations for the Benson Science Building are located near all 
building exits.  That means that there are NO pull stations except on the first and basement 
levels.  And, there is a pull station located on the basement level, central wing, half way down 
the corridor beside the Kronos station. 
 

Hall Congestion 
 
 There is a tendency for students to congregate in the halls, sitting in large groups, thus 
blocking the halls.  This is a particular problem in the Central Hall on the first floor.  We need to 
encourage students to find safer areas for group study.  It is dangerous for the students who are 
sitting in the halls when carts with equipment are being moved in the building.  It is dangerous 
for other people who are in danger of tripping as they attempt to make their way through the 
halls. 
 
 

Radio Music 
 
 It has been a long-standing department policy that music or other distracting 
entertainment is not permitted in areas that can disturb neighboring labs, offices, or study areas, 



 17

cause potential safety problems, or detract from the professional atmosphere of the department.  
This policy will continue, and it includes background music on the built-in campus sound 
system. 
 
 
 

TRAINING & COMPLIANCE 
 

Chemistry Laboratory Safety Progressive Warning Policy 
 
 The department has established a series of steps for disciplining a student or employee 
who endangers himself or herself and others by failing to comply with one or more safety 
policies.  Safety violations will bring disciplinary actions which begin with an informal verbal 
warning identifying areas of concern and progress to written letters of warning. Repeated 
violations will ultimately result in termination in the case of an employee or, a student, denial of 
access to the laboratory.  A copy of the form letter is in the appendix of this document.  A copy 
of each letter of warning, signed by the employee or student and the supervisor should be kept on 
file.  It may be appropriate to also copy the letter to the department chair.  Supervisors are 
responsible to train and enforce safety policies. 
 
 

Employee Training 
 
 All student employees of the Chemistry Department who are working as teaching 
assistants, tutors, student assistants,  stockroom attendants for the teaching laboratories, and 
Chemistry Central Stockroom assistants need to read the training document (may include this 
document but should also include SOP’s for operations specific to the work area) and sign a 
verification of training certificate.  They should return the certificate to their supervisor during 
the first week of the fall and winter semesters.  Failure to complete the training may result in the 
supervisor refusing to allow the employee to work.  The laboratory safety training video, or 
successful completion of Chem 501, is required in addition to the training document for 
undergraduate student employees.  The HazCom Training video is NOT a good substitute for the 
Laboratory Safety Training video. 
 
   Likewise all research personnel, undergraduates, graduates, and post-doctoral fellows 
require training. Graduate students should complete Chem 501 if they did not do so as 
undergraduates.  Post-doctoral fellows are usually given some safety training as part of their 
BYU orientation.  In addition, they should read the Principal Investigator’s Protocol document 
and this Policies document.  See Principal Investigator Protocol Document, p. 10. 

Researcher Training  
 
 Principal Investigators who routinely bring undergraduates into their research areas for an 
undergraduate research experience are encouraged to prepare the Principal Investigator Protocol 
document and use it for their training.  This Policies document might also be used.  Principal 
Investigators should be sure to document all training given, either by having the student receive a 
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grade, as in Chem 501, by having the student take a quiz, or by having the student sign a form 
indicating that required material has been read and understood. 
 
 

Laboratory Course Training 
 
 Faculty who are teaching laboratory classes should provide safety training material as 
part of their course materials, either separately or as part of the textbook.  Specific hazards to be 
encountered in the laboratory should be addressed and training given as to the course of action to 
be taken in the event of an incident.  Some suggestions for areas of training have been included 
in the appendix.    

Pregnancy 
 Faculty who are teaching laboratory classes should inform students of the possible risks 
of working in that laboratory class while pregnant.  Although it is not possible to prohibit a 
pregnant student from any laboratory, it is appropriate to warn the student, thereby letting the 
student make an informed decision before continuing in the class.  There is an excellent article 
available that can be provided to students so that they are adequately informed.  What Every 
Chemist Should Know About Teratogens–Chemicals that Cause Birth Defects, J.Chem.Educ., 
Vol. 59, No. 9, September, 1982. 
 
 Stanford University has an excellent discussion of the reproductive hazards associated 
with working in the chemical laboratory.  That link is:  
http://www.stanford.edu/dept/EHS/prod/mainrencon/occhealth/Reproductive/index.htm 
 
 Safety information imparted to students in a laboratory class needs to be documented.  A 
signed statement, or better, a quiz, provides documentation of training.  In the event of an 
incident that results in an OSHA review, the first thing that is asked concerns training for the 
hazards involved and documentation of that training.  
 

Documentation of Training 
 
 OSHA requires that training given to students and employees be documented.  That 
documentation is provided by the certificate submitted or the quiz taken over the video material 
in the case of student employees.  Exams from Chem 501 represent documentation.  University 
records document training given to new employees as part of their orientation.  
 
 For researchers, it is up to the Principal Investigator to document any training that he or 
she gives.  A quiz over the material is a good way to provide that documentation and is often 
more effective than merely having the student sign a safety contract. 
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 Annual Safety Review 
 
 All faculty and staff members conduct an annual safety review of their areas and 
document that review.  The safety review form has been included in the appendix of this 
document.  Faculty and staff are encouraged to copy and use this form as needed.  The 
completed forms should be maintained in a file by the faculty member for three years and should 
be available upon request in the event of an audit or OSHA inspection. 
 
 

Random Inspections 
 
 Random inspections are conducted by the Safety Officer’s assistant working out of the 
Chemicals Management/HazWaste office.  Chemicals Management personnel are extensively 
trained (OSHA 40-hour Training) and routinely watch for safety violations as they are making 
the chemical waste pick-up rounds. 
 
 Each faculty member can access the information from these inspections by going to the 
Chemicals Management website at www.chemmgmt.byu.edu and logging into the system.  There 
the principal investigator will find links to the chemical inventory for his area and the results of 
the laboratory safety inspections for the past year.  In addition, there are a number of links to 
websites that provide MSDS information. 
  
 Internal Auditing also makes unannounced inspections of the Benson Science Building as 
part of their program of reducing liability issues for the University.  They report directly to the 
University President and the Board of Trustees in Salt Lake City. 
 
 
 

HOODS 
 

Variable Air Volume Chemical Fume Hoods 
 
 All of the exhaust hoods are designed to protect workers from chemical vapors and to 
optimize the air flow required to do this job.  The air flow regulator for each hood and room is 
controlled by microprocessors located in the corridor.  The microprocessors are then tied to a 
master control which regulates the speed of the building’s supply and exhaust fans.  The energy 
required to condition building air is wasted when hoods are left open unnecessarily.  
 
 Use the hoods correctly or they will not give you the protection that you are expecting.  If 
your head is in the hood, you are not protected from the fumes in the hood–you are in the fumes!  
If you have the sash up and the sliding glass doors open, you are exposing yourself to the fumes 
you are trying to avoid!  Hoods are NOT for the storing of CHEMICALS!  
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 All chemical fume hoods have the following characteristics. 
 

1. The hoods are designed for 100 lineal feet-per-minute face air velocity 
(programmable) when being used.  The setting can be increased or decreased for 
special requirements in any hood. 

2. Vertical and horizontal sliding sashes have detectors to indicate when they are 
open or closed, and these automatically adjust exhaust and supply air flow to 
compensate for changing openings. 

3. The hoods have both infrared and motion detectors with which they can determine 
"in use" status.  When someone approaches a hood, air flow increases.  When 
they walk away, in a few seconds to minutes (programmable) the hood air flow 
will drop to a lower level (programmable) in order to conserve energy. 

4. An alarm will sound if air flow drops below a set velocity.  Do NOT mute the 
alarm on a hood or continue to use it.  The alarm is sounding for a reason and 
necessary repairs should be made so that it is not necessary to mute the alarm.  
There may be an exception when the hoods are turned to EMERGENCY for 
forced ventilation.  Putting the hood on EMERGENCY usually activates the 
alarm and in this case the alarm may be muted for the duration of the 
EMERGENCY use of the ventilation system. 

5. Each hood has a bypass feature which allows it to still move minimal amounts of 
air with the sashes closed.  The hoods are designed to be normally closed.  Hoods 
left open overnight or for extended periods cause unnecessary filtering, cooling 
and/or heating of building air.  Please close hood sashes when experiments in the 
hood are not being accessed. 

6. The building exhaust, air supply, and hood systems are connected to the 
emergency power generator system that will provide minimal ventilation and 
exhaust (approx. 1/3 normal air flow) during a main power outage.  Hood sashes 
should be closed (and the building evacuated) during a power outage.  The 
ALARMS ON THE HOODS WILL AUTOMATICALLY ACTIVATE. 

7. Hoods are equipped with baffles which are manually adjustable with a lever from 
the front of the hood. 

8. Hood sashes can be raised above the level of the normal "stop" to insert 
apparatus.  THIS WILL NORMALLY ACTIVATE THE ALARM SYSTEM 
because the air flow is not adequate.  Do not leave the sash above this "stop" 
when performing experiments.  Hoods cannot maintain the necessary 100 ft per 
second airflow in the fully open position. 

9. If you need extra ventilation in a laboratory due to a spill or other problem, the 
hoods may be raised to the stop, turned to EMERGENCY operation, and muted.  
Do NOT open the sliding windows as well as raise the sash.  This will recirculate 
bad air into the laboratory.  

  
  

Snorkel Fume Exhausts  
 
 The snorkels installed in many labs are adjustable devices, and each unit is furnished with 
a "normally-closed-when-not-in-use" butterfly valve.  Some of these valves may be accessible 
only above the ceiling tile and are not intended for frequent changes.  The flexible ducting is 
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stainless steel.  Other flexible ducting can be installed if needed.  Several labs have a snorkel 
on/off switch to control all locations in the room. 
 

Down Draft Desk-Top Hoods In Instructional Labs 
 
 There are "minihood" openings in most of our teaching laboratories where students have 
small quantities of volatile chemicals at benchtop stations.  In addition to these permanent 
minihood openings, we have designed plexiglass canopies which connect to the slotted exhaust 
covers to provide each student with a miniature hood enclosure for use with small apparatus.  
The air flow through all minihoods in each lab is controlled with an on/off switch for that lab.  
Canopies need to be in place for maximum efficiency of the minihoods.  Air flow should only be 
on during class! 
 
 The grating for the airflow to the downdraft hoods needs to be cleaned often.  This 
grating accumulates lint and debris.   Vacuuming removes the lint effectively unless there has 
been a liquid spill when a brush or sponge and vacuum will be necessary. 
 
 Students must use the full size chemical fume hoods in that laboratory if the quantity or 
hazard of the experiment exceeds the safety limitations of these minihoods. 
 
 

Specialty Hoods for Particularly Hazardous Substances 
 
 Perchloric Acid Hood:  The perchloric acid hood is located in C295A.  This is a 
stainless steel hood with a special wash-down feature that allows for the safe removal of any 
organic perchlorates that may have formed in the course of perchloric acid digestions.  It has 
completely separate venting.  All waste generated while working in this hood needs to be 
handled through Jamey Cecil, NOT poured into the drain system for the water wash of the hood! 
 
 Fluorine Hood:  The hood for working with fluorine gas is located in C495C.  It is a 
stainless steel hood with completely separate venting designed to prevent the mixing of the 
fluorine gas with any other materials.  Such mixing could result in an explosion due to 
incompatibilities. 
 
 Carcinogen Hoods:  One carcinogen hood is located in C495B.  This is an easily 
isolated area equipped with a shower for decontamination, a changing area, and a warning light 
to allow others to avoid the area while work is being conducted.  This is a stainless steel hood 
with completely separate venting. 
 
 A second carcinogen hood is located in C289A.  This is a stainless steel hood also.  It is 
located adjacent to the carcinogen room (C289B) where carcinogenic materials can be stored 
safely in a contained area with special venting and filters to prevent the spread of the substances. 
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PLUMBED LAB UTILITIES 

 

Utilities Shutoff Valves 
 
 In the hallway above the doorway(s) to each laboratory is a set of labeled pipes and 
valves  for shut off in the event of an emergency.  You should contact Jamey Cecil (8-6156) or 
Gypzy Lindh (8-3487) in an emergency, or the Department Chair to request modifications. 
 
 

Distilled Water 
 
 The distilled water is piped throughout the Benson Science Building via polypropylene 
pipe and fittings and the valves are labeled “DI.”  This water can be autoclaved or passed 
through a suitable filter prior to use in experiments sensitive to microbial contamination.  Do not 
waste this water; the tank that supplies the water to the upper levels of the building is not 
limitless.  
 
 Be aware that the fittings in the distilled water taps are Teflon.  Do NOT over tighten the 
tap.  Turn it enough to stop the flow of water and no further.  Otherwise the Teflon fitting is 
crushed and it becomes impossible to stop the flow of water!  
 
 

Laboratory Chilled Water Recirculation System for Cooling Equipment 
 
 A chilled water system provides coolant for permanently installed equipment.  This 
system should only be used by systems that can be connected using standard plumbing 
connections and are capable of withstanding pressures of at least 100 psi.  Glass-jacketed 
condensers and other devices subject to breakage should not be connected to the lab chilled 
water system.   Coolant in the lines has been treated to minimize corrosion.  The coolant consists 
of approximately 300 ppm sodium nitrite, 300 ppm sodium metaborate, and traces of 
phenolphthalein and tolyltriazole.  This water is usually pink in color.  Do not drain coolant from 
the lines.  
 
 The valves for supply and return connections are labeled "CHWS" and "CHWR,” 
respectively.  Any apparatus that is connected to the chilled water system should first have all air 
bled from the system.  This is done by opening slightly the supply valve to allow flow until all 
air is expelled before connecting the outlet line to the return fitting.  Air bubbles in the building 
system can halt coolant flow.  It is important that we not contaminate or compromise the system 
by making improper or cross connections. 
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 The pressure is approximately the following on various levels: 
 
  Level   CHSW  CHWR 
     0     70 psi  48 psi 
     1     62 psi  40 psi 
     2     55 psi  33 psi 
     3     48 psi  26 psi 
     4     41 psi  19 psi 
 
 Glass water condensers and other systems not capable of reliably withstanding pressures 
up to 100 psi must use industrial cold water or a self-contained system for cooling. 
 
 

Hot and Cold Tap Water 
 
 Valves that deliver hot and cold water to sinks throughout the laboratory areas of  the 
building are labeled "IHW" and "ICW,” respectively–INDUSTRIAL HOT WATER AND 
INDUSTRIAL COLD WATER.  This water is not meant for human consumption.  Sinks in 
these areas of the building have had reminders posted to this effect. 
 
 Water in the rest rooms, drinking fountains, eye washes and safety showers is a separate, 
culinary system.  Water supplying the ice machines is likewise culinary water. 
 
 

ICW Cooling Water 
 
 Glass-jacketed condensers and other devices that require a minimal flow of cooling water 
should be connected to the ICW.  Devices requiring high flow rates (more that about 500 
ml/min) of cooling water (and pressure differentials of greater than 22 psi) should be cooled with 
an independent refrigerated recirculating bath. 
 
 Glass-jacketed condensers and similar devices should be connected to the ICW using 
pressure-rated Tygon (or stronger) tubing.  Screw-tightened clamps should secure each 
connection.  Avoid the use of non-locking quick connectors.  The tubing carrying the waste 
water to the drain should be clamped to a length of copper tubing and firmly secured so that it 
cannot be dislodged from the drain.  ICW should be turned off when the apparatus is not in use.  
An additional suggestion: a needle valve added to the ICW plumbing after the standard needle 
valve provides a more accurate and constant water flow setting than the standard shut off valve 
alone.  The needle valve should be threaded into the existing plumbing.  Those who ignore these 
simple safeguards and cause water damage are negligent and will be held responsible for this 
damage. 
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Water Aspirators 
 
 Routine vacuum needs should be met using the house vacuum. (See below.) Water 
aspirators should be reserved for emergency use only.   
 
 

Natural Gas 
 
 Low pressure natural gas is delivered to fittings in various locations and is controlled by 
valves labeled "LG.” 
 
 

Laboratory Compressed Air 
 
 The compressed air system provides an adequate supply of clean air at a pressure of 80-
90 psi.  Valves that control compressed air outlets are labeled "LA."  
 
 

House Vacuum System 
 
 A house vacuum system with valves labeled “LV” provides about 1 Torr vacuum service 
for laboratories.  Use of this system rather than water aspirators serves to prevent the waste of 
water and possible contamination of sewer and storm drain systems, which could result in 
damage to the environment as well as citations and fines to the university.  Use of water 
aspirators is not allowed in the building except in emergencies. 
 
 Be aware of the need to trap vapors.  A well-chilled and filled dry ice trap is a minimum 
precaution when doing a rotary evaporation or vacuum distillation.  Most organic solvents can be 
removed with a simply dry ice trap.  In some cases, it may be advisable to also use a liquid 
nitrogen trap.  Chemical trapping may also be necessary if corrosive vapors or particularly 
noxious compounds are involved.  Examples here are volatile amines, volatile acidic compounds, 
and mercaptans. 
 
 

Gas Closets and Manifolds 
 
 On each level of the central and east wing certain corridor closets have been designated 
for gas cylinder storage, and are equipped with manifolds for distributing gases to outlets in 
adjoining laboratories.  We must not connect the wrong gases to the manifold and supply lines.  
Oxygen gas is a particularly severe hazard in this regard.  Most lines will be used for nitrogen.  
Manifold fittings will prohibit connection to the wrong kinds of gases.  Cylinders that contain 
flammable gases (principally hydrogen) are to be kept in special safety cabinets inside the 
laboratories.  The department chair should be contacted if the manifold connections need to be 
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changed to accommodate other gases.   Also, a few high purity hydrogen gas generators are 
available for regular use in laboratories. 
  
 Be sure that you know how to use the built-in gas regulators.  If you are in doubt about 
the proper use of gas cylinders and regulators or you simply want to review the handling of this 
equipment, there is detailed, clear information in Chemical Technicians’ Ready Reference 
Handbook, Fourth Edition, pages 65-92.  A copy of this excellent handbook is available in 
Barbara Hinshaw’s office and also on the reference shelf in the Lee Library, QD61 .S58 1996.  
The third edition is on the circulating shelf in the library.   Improper use and abuse of this 
equipment has the potential to be very dangerous.  A regulator can explode under the pressure of 
the gas being fed to it with severe consequences to the operator.   
 
 “Pig tails” are used to connect gas cylinders to the regulator manifolds in the gas closets.  
These “pig tails” have ball valves in them to prevent back flow of gas.  Sometimes these valves 
work and sometimes they don’t.  It is possible for them behave like fire hoses at full water 
pressure when someone has failed to shut the valve when disconnecting an empty cylinder.  At 
other times they get stuck and make it impossible to deliver gas from the cylinder to the 
laboratory. 
 
 In order to prevent ball valves from getting stuck in the closed position while opening a 
new cylinder, it helps to open both the “pig tail” valve and leave the regulator adjusted at 
working pressure with the valve into the laboratory also open and then slowly and carefully open 
the tank.  This is NOT the correct procedure for operating a regulator so care needs to be 
exercised and precautions taken in the event that the regulator on the wall should explode as a 
result of too much pressure too suddenly.  Remember that it is only necessary to open a tank 
valve a 1/4 turn; opening the valve too far can loosen the packing in the valve and cause the 
cylinder to leak. 
 
 If this becomes an ongoing problem, we need to have them repaired.  Be sure to turn off 
the cylinders when they are not in use.  There are leaks in many of the laboratories. 
 
 Do NOT routinely use Teflon tape on the cylinder treads.  Small bits of the material may 
find their way into the regulator which at worst could cause regulator failure (possible explosion) 
or at least require regulator repair.  Occasionally a cylinder with worn threads  needs to have its 
valve assembly replaced.  Such a cylinder should be returned, clearly labeled that it has worn 
threads.  See also Compressed Gas Cylinders, p. 12. 
 
 
 

ELECTRICAL 
 

Electrical Power  
 
 Every laboratory module is serviced by a breaker box located just outside the laboratory 
door which has a capacity of 225 amps at 120 or 208 volts and at either single or three phase.  
You need to have a key to open this box to reset a circuit breaker. 
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Isolated Grounding System 
 
 Besides the regular "colored" load-carrying "hot" lines and neutral "white" lines serving 
the electrical outlets in the Benson Science Building, all electrical outlet boxes will have a 
normally-green, non-current-carrying ground connected through the conduit back to the regular 
earth grounds.  In addition to this conduit grounding, a special "isolated" ground has been added 
as the 3rd prong to all electrical outlets servicing the laboratories, except those in the hoods.  
These "isolated" or "instrument grounds" must NOT be connected to the green ground or other 
wiring, or the purpose of this installation will be defeated.  The 3rd prong ground connector in the 
hoods goes to the regular ground through the conduit connection.  The "isolated" ground has 
been installed to avoid ground loops in the system. 
 
 

Emergency Power 
 
 Two diesel-powered 900 kilowatt generators furnish a limited amount of current for 
crucial emergency purposes.  Uninterrupted power service is not provided.  The delay will be 
about 10 seconds before emergency power starts after a regular power outage begins, and the 
emergency generators will turn off within about 2 minutes of when stable main power returns. 
 
 The only items hard-wired to these generators are the "walk-in" cold and freezer rooms, 
air supply and exhaust blowers, emergency lighting, communication rooms and most -80̊ 
freezers.  All other areas with equipment or refrigerators that require emergency power will need 
to keep an extension cord on hand to reach the emergency outlets in the corridors.  These outlets 
have a RED face plate and are not connected to the isolated ground system.  It is not the intent to 
keep everything operating during power outages but rather to provide power for survival of 
critical equipment and functions.   
 
 

Elevators 
 
 If it is necessary to hold the elevator door for a large cart or piece of equipment, use the 
hold button inside the elevator.  The computer understands this command.  Several elevator 
breakdowns have been traced to users holding the doors open with an arm or leg or cart.  This is 
not only an unsafe practice but causes the computer controlling the elevators to malfunction and 
fail to respond to any further commands.   
 
 
 

GROWTH CHAMBERS, COLD ROOMS, AND ICE MACHINES 
 
Growth Chambers, Cold Rooms, and Ice Machines 
 
 Walk-in cold rooms are located in C244, E155 and E260.  A walk-in cool room is located 
inside the cold room in E260.  These areas are NOT to be used for storing items for human 
consumption.   
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 There are growth chambers in E130 where the temperature, humidity and light can be 
controlled. 
 Ice machines are located in room C495 and in room E260.  Our ice machines are 
operated for laboratory use.  We cannot guarantee that the ice produced will remain free from 
contamination and fit for human consumption.  The machines are supplied by the culinary cold 
water system. 
 
 

OTHER SPECIAL ROOMS AND FACILITIES 
 
 There is a low-level radioactive area in E238 for the handling of isotopes.  There is a dark 
room in C495D for special photochemical procedures.  A clean room is located in E150.  This 
room has special floor covering and laminar flow hoods to maintain the clean environment.  
There is a photography/darkroom facility in E284. 
 
 The Utility Control Room for the first floor is located in C129.  A special key is required 
to access this area.  The circuit breakers for the faculty offices on level 1 are located in C122, as 
is the Fire Display Board.  The circuit breakers for the faculty offices on levels 2 through 4 are 
located in C222, C322, and C422 respectively. 
 
 In C167, the organic teaching laboratory cart room, there is a spill cart that is maintained 
with materials for a major spill.  A full bag of Safe Step, mercury wipes, suction bulb, and other 
materials are available for spill cleanup. 
 
 
 

BUILDING AND LABORATORY SECURITY 
 

Outside Doors 
 
1. Three outside doors will be accessible from the outside "after hours.”  The three outside 

doors accessible by card entry are (1) north side of west wing main entrance (the east 
door!), (2) loading dock entrance on the east side of the central wing, and (3) east 
entrance to east wing.  BE SURE TO EXIT BY ONE OF THE CARD ENTRY 
DOORS WHEN YOU LEAVE THE BUILDING BETWEEN THESE HOURS!   If 
you exit through any other door, you will set off an alarm.  Security will respond to that 
alarm.  These three doors have card entry for access to the building after 11:00 p.m. and 
before 5:30 a.m.  It is necessary to have your ID card encoded by Dorothy Siebert so that 
you may have after-hours access to the building.  Custodial personnel will be responsible 
for opening all other exterior doors early in the morning and locking them overnight.  The 
chemistry master key will not open the outside doors.  

 
2. It is of utmost importance that we do everything possible to maintain security in our 

facilities.  Equipment, work, results, chemicals, and apparatus are expensive, and 
sometimes irreplaceable.  Safety is also a major concern.  Please do everything possible 
to see that no key is lent or lost, and that all keys are returned to the Key Office or to the 



 28

Department Administrative Assistant, Dorothy Siebert, when a person graduates or 
otherwise leaves the university. 

 
 

Laboratories 
 
1. BE SURE TO KEEP YOUR AREA LOCKED WHEN YOU ARE NOT IN THE ROOM.  

There have been thefts in the building, both in the faculty areas and in the student areas.  
A laboratory was broken into during the recent holiday.  The illegal manufacture of drugs 
is big business and chemicals and equipment are required for such activity.  In addition, it 
is of growing concern that chemicals have the potential for use as a terrorism tool.  
University research laboratories, in particular, are a ready source of the needed materials.  
Only authorized users and other authorized university personnel should be allowed access 
to laboratories. 

 
2. 

A. Areas where DEA controlled substances are used and stored must be locked.  The 
materials themselves must be under lock and key except when being used.  (These 
materials legally require 2 layers of security!)  Failure to comply with this 
requirement will result in the loss of the license required to use these materials in 
research.  

B. Precursor chemicals must be stored in a locked laboratory when the laboratory is 
unattended. Failure to comply with this requirement will result in the loss of the 
license required to use these materials in research and/or fines.  

C. Areas where select agents (agents that have the potential for use in acts of 
terrorism) are used and stored must be locked.  The materials themselves must be 
under lock and key except when being used.  (These materials legally require 2 
layers of security!)  Failure to comply with this requirement will result in the loss 
of the license required to use these materials in research.  

D. Areas where radioactive materials are used and stored must be locked.   The 
materials themselves must be under lock and key except when being used.  (These 
materials legally require 2 layers of security!)  Failure to comply with this 
requirement will result in the loss of the license required to use these materials in 
research. 

E. Areas where hazardous waste is accumulated must be locked when the area is 
unattended.  Failure to comply with this requirement may result in fines up to 
$30,000 per incident per day. 
 

3. It has been noted that door latches are being taped in order to prevent the door from 
locking when it is closed.  THIS IS NOT ACCEPTABLE!  The purpose of having the 
doors locked is to secure the materials in the laboratories.  Taping a latch compromises 
every laboratory on that side of the hall.  Moreover, it is extremely easy to forget to 
remove the tape at the end of the day which is exactly what has happened in several 
instances.  It is acceptable to have a different type of door handle installed which can be 
unlocked for the day and relocked at the end of the day.  See Dorothy Siebert or Paul 
Farnsworth to initiate a work order for this change.  
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4. Be vigilant concerning those who enter the laboratory.  Laboratory personnel should 
politely ask unrecognized individuals “Can I help you?”  Unsatisfactory responses should 
prompt a discreet call to University Police at 2-2222 for further investigation. 

 
5. Teaching laboratories should be locked at any time there is no class using the laboratory.  

Do not expect the custodial staff to lock these laboratories since this may leave them 
accessible for extended periods of time.   

6. Highly toxic, explosive or reactive materials that could cause significant injury or death 
should be secured or removed from teaching and research laboratories.  A general 
guideline for toxicity is material with a Lethal Dose (LD50) of 50 mg/kg or a Lethal 
Concentration (LC50) of 200 ppm. 

 
7. Elimination of all unnecessary or excess quantities of materials is recommended.  

Disposal of such materials is easily facilitated through Chemicals Management, 2-6156, 
chemmgmt@byu.edu. 

 

Security Cameras 
 
 A surveillance security system was installed in the Benson Building in 2002 in order to 
monitor activity in the hallways outside of the laboratories.  The intent is to aid in the 
identification of individuals entering or leaving the building in the advent of a break-in and/or 
theft.  The images are stored for a period of approximately 30 days.  If it becomes evident that 
there has been vandalism or theft in an area, please notify someone in the department office 
immediately so that the perpetrator can be identified.  The cameras are not monitored unless 
notifications are made of a possible criminal act.  These cameras are to improve the security and 
safety of everyone in the building.  They are not a replacement for vigilance in monitoring the 
lab areas and keeping equipment and personal items secure.  Security and safety awareness is the 
responsibility of everyone who uses the Benson Building. 
 
 

EMERGENCY PROCEDURES 
 
1. In the case of an event requiring evacuation, evacuate the building promptly.  Faculty 

members are responsible for their students.  It is, therefore, necessary that students and 
employees report to their faculty or staff supervisor so that he or she can report that 
his/her area is clear.  Each research group/class should have a predetermined place to 
meet in order that the responsible person can be certain that his/her people are clear of the 
building. 

  
2. In the event of a building evacuation, faculty and staff supervisors should report on their 

areas to Wayne Anderson who will be located on the west side of the building, north of 
the west wing. 

 
3. Use the nearest outside exit.  Do not linger in the building.  Determine where the nearest 

exit is now, before you need it. 
 
4. In the event of a major emergency (earthquake, flood, war, etc.) students and part-time 

student employees will be released to report to their BYU/home ward, as appropriate. 
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Name___________________________________________Date_______________ 
 

ORIENTATION QUIZ 
 
1. True or False:  The only accessible tempered-water safety shower in the Benson Science Building 

is located in C495A. 
 
2. The Chemicals Management Officer (8-6156) can help you with any chemical disposal problem 

that you may have.  Who is the Chemicals Management Officer? 
 
3. True or False:  The closets outside the laboratories are ventilated for the storage of chemicals. 
 
4. True or False:  Prompt clean up of spills, including water on floors, removal of clutter, 

particularly papers and boxes, proper storage of chemicals are all necessary in order to maintain a 
safe laboratory. 

 
5. True or False:  Hoods in the laboratories should normally be closed except to add or remove 

equipment. 
 
6. The hoods in the laboratories should normally be closed in order to conserve________________. 
 
7. True or False:  If the alarm on a hood begins to sound, it indicates that the airflow has dropped 

below the safe level of 50 lineal feet-per-minute face velocity. 
 
8. True or False:  Industrial cold water (ICW) is the used to supply the majority of the faucets in the 

Benson Science Building with the exception of the rest rooms and drinking fountains and ice 
machines. 

 
9. How does the researcher prevent the contamination of vacuum pump oil that results in it 

becoming a hazardous material? 
 
10. True or False:  Chilled water should be water white. 
 
11. Compressed gas cylinders should be secured to _________________ fastened to walls or 

____________________________. 
 
12. True or False:  There are emergency power outlets within each laboratory. 
 
13. True or False: It is the responsibility of the Principal Investigator to clean up spills of any 

materials in the laboratories because they know what the material is and therefore can do the job 
safely. 

 
14. True or False: Main hallways in the Benson Building are monitored by security cameras. 
 
15. True or False:  As long as chemicals are stored in ventilated cabinets, incompatibilities are not a 

concern. 
         
16. True or False: NFPA (Universal fire code) requires that laboratory doors be kept shut at all times 

in order to prevent the spread of fire in the event of an emergency; EPA requires that doors be 
locked if no one is in a laboratory containing chemical waste. 
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APPENDIX 
 
 

Suggestions for Safety Training for New Workers in a Laboratory 
 

 View the Laboratory Safety Video in the LRC of the library–required 

 Take Chem 501–this is a required class for chemistry majors 

 Read the Chemistry & Biochemistry Safety & Policies document and sign off on it  

 Read the University Chemical Hygiene Plan and sign off on it 

 Read the Chemical Hygiene Plan individualized by a protocol document prepared by the 
Principal Investigator for the specific laboratory and sign off on it. 
 
 

Suggestions for Safety Training for Teaching Laboratories 
 
Standard Protocol for working in the laboratory 
 Goggles 
 Wear appropriate clothing 
 Don’t work alone; only a paid employee constitutes a “buddy” 
 Don’t eat or drink in the laboratory 
 Minimize skin contact with chemicals–wear gloves if appropriate 
 Don’t touch face without washing hands first; wash hands frequently 
 Be very careful with flames 
 Be very careful when assembling glassware 
 Stick to the procedure outlined in the textbook 
 Never heat a closed system 
 Do NOT block aisles and work areas 
 
Be Cautious with all chemicals 
 Corrosives may look harmless 
 Fumes can injure 
 Solids may be poisonous 
 Add concentrated solution into less concentrated solutions 
 Be careful when carrying chemicals 
 Never leave a reaction unattended 
 Know what you are working with and its hazards 
 Dispose of chemical waste appropriately 
 Replace lids on chemicals 
 Read the chemical labels–avoid using the wrong chemical 
 Be sure to leave your work area clean for the next student 
 
Consult the instructor if you are pregnant, have diabetes, are asthmatic or allergic 
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Outline the particular hazards associated with the particular lab you are teaching 
 
Outline Emergency procedures–what should be done when the fire alarm sounds; where should 
the students go; when can they return to the laboratory 
 
Outline the Safety equipment found in the laboratory and how it is used 
 
Bear in mind that any safety that is taught in the laboratory will help in subsequent classes and 
improve household safety 
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Progressive Warning Letter 
 
 

Chemistry Department 
Letter of Laboratory Safety Expectations 

 
 
 
Employee: ___________________________ Date: _________________ 
 
 
As an employee in the Department of Chemistry and Biochemistry, you have a 
responsibility to follow closely department safety standards.  The University has a 
responsibility to provide a safe work environment which includes your 
participation. Your adherence to safety standards and University Policy will ensure 
your safety and the safety of others.  Violations of these safety standards will be 
cause for disciplinary action, up to and including termination of employment (see 
Risk Management and Safety Policy and Employee Discipline Policy).   
 
Disciplinary action that may be taken ranges from informal verbal counseling, 
identifying areas of concern, written warnings, to more egregious violations which 
may include immediate termination of employment. 
 
 
 
       Francis R. Nordmeyer 

Chair, Department of Chemistry and 
Biochemistry 
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SAFETY REVIEW CHECKLIST 
 

Faculty Member Building Lab Rooms Month Day Year 

 BNSN     
 
GENERAL SAFETY     Yes No COMMENTS 
Training given to all new laboratories workers    

Door Placards up to date and accurate     

Emergency Procedures clearly posted      

Emergency phone numbers and names clearly posted    

First Aid Kit present in visible, marked location     

Eye Protection used, goggles for working with chemicals    

Gloves worn where required, not outside of laboratory    

Eyewash and safety shower are working and accessible    

MSDS’s and Chemical Hygiene Plan on hand in each group    

Individuals do not work alone     

No food or beverages in lab or refrigerator     
 
HOUSEKEEPING     Yes No COMMENTS 
Aisles are free of tripping hazards–cords, tubing, open 
drawers, stored chemicals 

   

Floor free from water spills, chemical spills, anything that 
would make the floor slick  

   

Fume hoods not used to store chemicals or equipment     

No children or other unauthorized persons    

Sharps in approved sharps container–needles, razor blades, 
bottles, broken glass 

   

Emergency equipment has 18" radius of clearance    

Work areas clean and uncluttered    
 
CHEMICAL STORAGE    Yes No COMMENTS 
Incompatible chemicals not stored together    

Laboratory workers not stockpiling chemicals    

Radioactive and Controlled Substances properly secured    

Heavy items not stored above shoulder height     

Adequate storage so that chemicals are not crowded on 
shelves , floor, benches, or desks 
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All chemicals labeled with full name, hazard, date, name of 
responsible person 

   

Labels are Primary, not labels over old labels    

Empty chemical bottles carefully disposed of    

Flammables in desparked refrigerators only or Flammable 
Cabinets/10 gal limit in use in lab 

   

Corrosives/reactives stored below shoulder height    

Chemical Waste Containers capped when not in use    
 
FUME HOODS     Yes No COMMENTS 
Fume Hoods draw adequate air/inspection tag in place    

Sash operates smoothly    

Adequate lighting    

Hoods are CLOSED when not in use    
 
FIRE SAFETY     Yes No COMMENTS 
Extinguishers near exits and clearly marked    

No frayed or damaged electrical cords/electrical equipment 
unplugged when not in use 

   

Exits unobstructed and unlocked    

Lab doors not propped open    

Open flames avoided where Flammables are in use/heat 
sources in good repair 

   

Extinguishers inspected within last year    

No storage within 18" of ceiling    
 
GAS CYLINDERS     Yes No COMMENTS 
Cylinders securely fastened to wall     

Cylinders capped when not in use       

No cylinders on wheeled carts or tables    
   
HOUSE VACUUM      Yes No COMMENTS 
Laboratory Workers instructed on correct use of the House       
Vacuum 

   

Laboratory equipment Using Vacuum Equipped with Traps    

Dry Ice or Liquid Nitrogen Traps Employed for all Vacuum     
Work 

   

 
 
   Signature________________________________________________________ 
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Label for Glass Disposal 


