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1. INTRODUCTION 
 
  

 This manual was developed by the Chemistry Department to provide all faculty, 
staff, and students with information about safety issues in the laboratories.  Some 
portions of this manual refer to duties to be performed by floor monitors, lab monitors, or 
evacuation  coordinators.    Definitions  of  these  terms  are  provided  in  the  “Personnel  
Definitions”  section  of  the  manual  and  the  names  of  the  current  personnel  assigned  to 
positions are updated in department emails. 
 
 The manual is intended to provide basic information on the most important 
components of safety and to serve as a resource to locating further information.  It is the 
responsibility of the faculty advisor or supervisor to insure that all employees and 
students have been provided information on specific risks of exposure or operations. 
 
Policy 
 
 The Department of Chemistry at Western Michigan University recognizes that the 
maintenance of a safe work environment is an integral part of responsible management 
and that safety training is both a professional obligation and an essential ingredient of a 
well rounded educational program involving chemical instruction and research. 
 
 Common sense and experience affirm that the safety of an individual is first and 
foremost the responsibility of the individual.  The department will take all possible 
actions to support and encourage safe practices, ensure a safe work environment, and 
provide appropriate safety training and equipment.  It cannot guarantee that all personnel 
will always observe safety rules or that accidents will never occur.  Accordingly, the 
primary safety related goal of the department is to create and nourish an atmosphere in 
which individuals are encouraged to recognize the value of safety to themselves and 
others. 
 
 The department believes that a strong and active safety program is both desirable 
and necessary and advises all students and employees to develop and practice safe work 
habits, participate in the safety program, and be aware that unsafe practices that might 
result in personal injury or liability will not be tolerated. 
 
Policy Implementation 
 
 The policy requires the establishment of a Department Safety Committee 
responsible for interpretation of the policy and development of specific methods to 
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implement the policy.  The department chair will appoint members to the Safety 
Committee and assign one member as committee chair.  The committee shall consist of at 
least one faculty member from each wing of Haenicke Hall, the teaching laboratory 
manager, the building coordinators, the stockroom manager, a staff shop or lab 
supervisor, and one graduate student.  The committee chair shall be responsible for 
scheduling meetings and ensuring that accurate minutes are kept.  Meetings are to be held 
at least once every term to ensure an active program. 
The Safety Committee shall perform the following functions: 
 

1. Coordinate and maintain attendance records of safety training programs for all 
employees and students.  Such training should meet the requirements of law and 
university rules and may be designated as mandatory by the committee. 

2. Develop and periodically review emergency evacuation plans for both the 
Chemistry Bldg. and Haenicke buildings. Test evacuation drills as necessary to 
ensure effectiveness of the plans and maintain records of the drills. 

3. Make safety related personnel assignments needed to implement safety policy.  
Guidelines are that faculty are responsible for safety in their research areas and 
staff supervisors are responsible for safety in the area(s) supervised. 

4. Coordinate, maintain records of, and respond to periodic safety inspections.  Such 
inspections may be mandated or requested and conducted by departmental 
personnel, campus departments, or by other city, county, state, or federal 
agencies.  General safety inspections of both Chemistry Bldg. and Haenicke 
buildings are to be conducted at least once a year with written reports provided to 
each faculty member and staff supervisor responsible for the area in which any 
violations or deficiencies are found.  When inspections are pre-planned, faculty 
may be present during inspections of spaces for which they are responsible. 

5. Work with all available resources to solve safety related problems. 
6. Advise the Chair and/or Building Coordinator on safety improvements, employee 

safety training, and purchase of safety related equipment. 
7. Report any chronic safety violations by any employee or student to the 

department chair.  
 
Policy Enforcement 
 
It will be the responsibility of each faculty member, graduate teaching assistant or other 
department employee to call the safety policies to the attention of those who are seen 
violating them.  An  undergraduate  student’s  failure or refusal to comply shall be the basis 
for prompt disciplinary action. The first offense will be a warning. A second offense will 
result in dismissal of the student from the lab course. If the offender is a graduate student 
or TA the first offense will be a written warning copied to the graduate advisor or lab 
supervisor. A second offense by a graduate student may result in loss of their 
appointment or dismissal from the program depending on the judgement of their 
committee. 
 
The line of increasing responsibility is:  teaching assistant or graduate student, faculty, 
department chairman. 
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2. TEACHING LABORATORY POLICY 
 
This is a statement of policy that is to govern the operation of all Chemistry Department 
laboratory courses. 
 
 
 
Administration of Laboratory Courses 
 
 The term laboratory course encompasses any activity that is carried out under the 
responsibility of the department in which groups of students perform assigned activities 
that involve handling chemicals and glassware.  Departmentally sponsored computer 
facilities are not covered by this policy unless the computer is an instrument host or is in 
a room in which a laboratory course is held. 
 
 Primary authority and responsibility:  A laboratory course operates under the 
direction of a faculty member who is designated by the Department Chair.  This direction 
is ordinarily carried out with the assistance of one or more teaching assistants (usually 
grad students) and a teaching laboratory coordinator. 
 

 The faculty member is responsible for specifying the experiments that are 
to be carried out and the content of any laboratory manual used for the 
course.  He or she is also responsible for instruction of students, proper 
training of the teaching assistants, and coordination with the teaching lab 
specialist. 

 The teaching laboratory coordinator (5/14 currently Peter Stuurwold) is 
responsible for the physical readiness of the facility – the satisfactory 
operating condition of equipment and the availability of needed supplies.  
He or she should provide safety training to students and deny student 
access to the facility who have not had safety training or does not have 
appropriate clothing, eye wear or appropriate PPE (personal protective 
equipment). In the absence of a faculty member, the teaching specialist is 
responsible for enforcing all safety related aspects of this policy. 

 The teaching assistant is responsible for directing student activities in the 
laboratory, consistent with the instructions of the responsible faculty 
member and in accordance with these safety requirements.  Every pre-lab 
discussion should include a review of the safety and health aspects of the 
lab procedures to be used. There are posted questions in the laboratories 
which should be considered prior to performing lab procedures. 

 
Laboratory Operating Procedures 
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 Under no circumstances should a session of a laboratory course proceed in the 
absence of direct supervision by the assigned teaching assistant, the assigned teaching 
laboratory coordinator or a faculty member.  In general, working alone in the lab is to be 
discouraged. 
 
 The assigned teaching laboratory coordinator must have the facility prepared and 
accessible at the scheduled starting time.  The teaching assistant should be present fifteen 
minutes before the scheduled starting time and shall remain in the laboratory until the 
scheduled ending time (this normally means arriving at least 15 minutes before the lab 
starting time) or until all students have departed.  Students shall not be admitted to the 
facility in advance of the scheduled starting time unless the teaching assistant is present 
to supervise the session.  No student activities shall be continued beyond the scheduled 
ending time, except with the express permission and in the presence of the teaching 
assistant. 
 
 In case of an emergency, a teaching assistant who is unable to meet a scheduled 
laboratory session must immediately notify the supervising faculty member and the 
teaching laboratory coordinator.  The faculty member should then arrange for suitable 
replacement if possible.  If adequate supervision of the session cannot be arranged, the 
session will be canceled.   
 
 When an absence of the teaching assistant is not due to an emergency, it is the 
teaching  assistant’s  responsibility  to find a suitable replacement acceptable to the faculty 
member.  Should a teaching assistant fail to appear at the scheduled starting time without 
having given notice, the teaching laboratory coordinator shall not admit students to the 
facility, but should immediately inform the supervising faculty member and the 
designated representative of the Department Chair of the difficulty. 
 
 If the teaching laboratory assistant must leave the laboratory briefly, he or she 
must first arrange for adequate supervision of the laboratory during the period of absence.  
For labs assigned two teaching assistants, the second assistant can temporarily cover the 
entire lab.  For labs with only one teaching assistant, the teaching laboratory coordinator 
may be required to temporarily oversee the lab.  However, if the teaching laboratory 
specialist is occupied with other labs or duties, the teaching assistant may not leave.  In 
any case, a teaching assistant must never leave a lab unsupervised. 
 
 Should a teaching assistant be unable to continue during a session, that session 
should be terminated and students will be excluded from the facility unless approved 
substitute supervision can be arranged. 
 
 The teaching laboratory coordinator or the supervising faculty member should, for 
each course to which he or she is assigned, observe that the teaching assistant or 
supervising faculty member is actually present before the scheduled start time for the 
session and observe that the proper supervision of the laboratory occurs during the 
scheduled time.  If either condition is not met, he or she is required, firstly, to deny access 
by students to the facility or terminate the session and secondly to report the condition to 
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the assigned faculty member and to the designated representative of the Department 
Chair.  It is recommended that teaching assistants be present at least fifteen minutes 
before the scheduled starting time for the session.  Faculty members should also provide 
the teaching assistants and the teaching laboratory coordinator the name of at least one 
alternate faculty to be contacted in the event of their absence. 
 
Laboratory Safety Equipment and Procedures 
 
 The supervising faculty member should assume that all assigned exercises can be 
safely carried out.  Assignment of laboratory exercises for which existing safety 
equipment is adequate, will typically fulfill this responsibility.  In the event that an 
activity requires additional equipment, it is the responsibility of the faculty member, in 
consultation with the teaching laboratory specialist, to assure that it be available before 
the exercise is undertaken. 
 
 The teaching laboratory coordinator is responsible for the maintenance of safety 
equipment and should be well acquainted with the location of telephones, fire 
extinguishers and other safety equipment.  This includes gas valves and electrical 
switches.   
 
 The teaching assistant is responsible for assuring that students use the prescribed 
safety equipment, properly dispose of waste chemicals, and that only lab related activities 
are carried out.  The teaching assistant is also responsible for scheduling the beginning of 
clean up of the lab by the students and for ensuring that all clean up is performed before 
leaving the laboratory.  Should an accident (i.e. cut, spill, burn, another chemical 
exposure) occur during a teaching lab, the teaching assistant should immediately notify 
the teaching laboratory coordinator who will take actions appropriate to deal with any 
injury or damage and ensure that an accident report is filled out and submitted. 
 
Protective Clothing 
 
 While the laboratory session is in progress, everyone in the laboratory area shall 
wear clothing that covers the body between the neckline and the knees.  Shoes must 
entirely cover the feet below the ankles.  Safety glasses or goggles must be worn at all 
times in the laboratory area.  If the teaching assistant is improperly equipped, the 
laboratory specialist shall cancel the session and inform the faculty member and the 
representative of the Department Chair.  Improperly equipped students will be excluded 
from the facility by the teaching assistant or by the teaching laboratory coordinator.  The 
supervising faculty member shall be informed. 
 
 The teaching laboratory coordinator and faculty are responsible for taking suitable 
precautions for their own safety.  Visitors are to be excluded from the facility, except 
when in the company of either the faculty member, the teaching laboratory coordinator or 
a representative of the Department Chair.  The escort is responsible to insure that visitors 
follow safety requirements. 
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3. PERSONNEL DEFINITIONS 
 
 As authorized by the Department of Chemistry Safety Policy, this document 
defines various categories of safety personnel determined by the Safety Committee to be 
necessary to meet safety requirements within the department.  Specific personnel 
assignments within each of the categories are maintained by the safety committee. The 
current list of specific personnel assignments is maintained as a separate document by the 
safety committee chair.  The following safety personnel are defined: 
 
 
 
 
Evacuation Coordinator 
 
For Instructional Labs in Chemistry Building – The teaching laboratory coordinator fills 
this position.  The Chair of the Safety Committee appointed the Stockroom Manager as 
an alternate.    Duties  are  outlined  in  the  “Building  Evacuation  Plan”. 
 
For Haenicke Hall – one person assigned.  Filled by the Teaching Laboratory Manager 
with the Coordinator of Academic Affairs serving as alternate.  Duties are outlined in the 
“Building  Evacuation  Plan”.   
 
 
Floor Monitor 
 
For Haenicke Hall – six persons are assigned as primary floor monitors and six additional 
persons are assigned as alternates.  One primary and one alternate are assigned for each 
floor of the building with the primary floor monitor for the second through the third floor 
filled by the current faculty member of the safety committee representing the first floor 
and the alternate recruited by the primary.  Basement floor monitors will both be shop or 
lab supervisors appointed by the safety committee chairs of Biological Science and 
Chemistry.   
 
Evacuation  duties  for  floor  monitors  are  outlined  in  “Building  Evacuation  Plan”. 
 
 
Lab Monitor 
 
 Variable numbers of personnel may be assigned.  Lab monitors will be assigned 
for the second through the third floors only and will normally be graduate students or 
post-docs.  Faculty with laboratory space will be responsible for assigning one lab 
monitor and one alternate for said space with a minimum of one monitor and one 
alternate per lab wing.  In the absence of a suitable person to appoint as lab monitor or 
alternate, the faculty member will assume the lab monitor or alternate duties. 
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For staff supervised shops and labs, the supervisor may designate one of his/her 
employees to serve the function of lab monitor. 
 
Evacuation  duties  for  lab  monitors  are  outlines  in  “Building  Evacuation  Plan”. 
 
 
4. BUILDING EVACUATION PLAN 
 
 This plan outlines personnel assignments, duties, and procedures that are to be 
followed when it is necessary to evacuate the building.  All employees and students 
working in the building should be familiar with this plan and be prepared to perform the 
duties assigned them when it becomes necessary to evacuate the premises.  Evacuation 
location instruction sheets for WMU Buildings are posted on walls near the elevators and 
hallways.  The plan for the evacuation of the Chemistry Building is at 
http://www.obf.wmich.edu/safety/emergency/fire.html  
  
When to Evacuate 
 
 The signal to evacuate the labs or classrooms will be the activation of the building 
alarm system. Any personnel who have not been assigned specific duties as outlined 
below should evacuate the building immediately using the nearest exit.  Do not move 
toward the center of the building unless there is no other available exit path.  Do not use 
the elevators.  The primary hazard for personnel not in the immediate vicinity of the 
incident is inhalation of smoke and toxic fumes, the presence of which is not always 
obvious.  You may re-enter the building after the alarm has been silenced unless 
otherwise instructed by police or fire department personnel. In the event there is a shooter 
on campus, the building alarm will accompany a verbal message and all card reader 
access rooms will automatically be locked down. They will remain so until the danger 
has passed. In the event of severe weather or tornado, an appropriate verbal message will 
alert the building inhabitants to exit the upper floors and go to the basement (Chemistry 
Building) or inner hallways (Haenicke).   
 
Triggering the Evacuation Alarm 
 
 When an incident occurs which, in the judgment of anyone present, constitutes an 
emergency (i.e. fire, chemical release) and represents a potential hazard to the building 
occupants, the nearest alarm pull station should be activated.  The alarm control panel 
detects and visually reports the location from which the alarm was triggered so that 
emergency personnel can quickly respond to the area of the incident. 
 
Duties of Assigned Personnel 
 
 The following duties are specific for safety personnel as authorized by the 
Department Safety Policy and defined in the Safety Personnel Definitions. 
 

http://www.obf.wmich.edu/safety/emergency/fire.html
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Evacuation Coordinator 
 
When an alarm sounds, alert Public Safety and exit the building and go to the primary 
reassembly point.  Wait until emergency responders arrive and provide them with the 
location of the incident and any other available information.  Note – this location has 
been chosen because it is possible to observe the arrival of responders using all common 
routes. 
 
Perform periodic emergency drills by activating an alarm pull station somewhere in the 
building.  WMU police must be notified before conducting a drill so that the fire 
department does not respond.  Floor monitors (see below) must be notified in advance 
when a drill will take place to ensure that they are present to participate in the drill and 
observe any problems which may arise. 
 
Floor Monitor 
 
When the alarm sounds, go to the junction of the interior halls at the elevators and await 
the arrival of the lab monitors from each wing to report that either the wing has been 
evacuated or the nature of the emergency.  If no lab monitor appears from a given wing, 
enter the wing or send someone else to verify that all personnel have evacuated.  Send the 
first person available to check that the other offices and restrooms have been evacuated or 
do it yourself.  When satisfied that all personnel on the floor have evacuated, exit the 
building. 
 
If the incident that triggered the alarm occurred on your assigned floor – provide 
assistance to any injured or disabled personnel, extinguish fire if present and feasible to 
do so, proceed with evacuation as above, exit the building, report to evacuation 
coordinator at location listed above and wait there to provide details to emergency 
responders. 
 
Be present during evacuation drills when scheduled by the evacuation coordinator.  If 
unable to be present for a drill, notify the alternate floor monitor and ensure that he/she 
will be available.  During drills, observe functioning of lab monitors and overall 
effectiveness of the evacuation plan.  Report any problems at next safety meeting. 
 
Lab Monitor 
 
When alarm sounds, ensure that all personnel in your area of responsibility evacuate 
immediately via the nearest accessible exit leading outside the building.  Unless there are 
extenuating circumstances, all personnel in labs should exit to the outside stairwell for 
that lab, proceed to the ground, and move a safe distance away from the building.  When 
you are satisfied that all personnel have exited, notify the floor monitor (who will be in 
the hallway junction near the elevators) that your area has been evacuated and then exit 
the building. Lab monitors should keep an active headcount of students in the lab. 
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If the incident that triggered the alarm occurred in your area of responsibility – provide 
assistance to any injured or disabled personnel, extinguish fire if present and feasible to 
do so, close doors to minimize spread of fire, proceed with evacuation as above, report to 
floor monitor, exit the building, meet the evacuation coordinator at the location 
designated above, and wait to provide details to emergency responders.  If the floor 
monitor is not available, do not wait to evacuate. 
 
Do not turn out the lights. 
 
Do not use the elevators. 
 
Do not re-enter the building until the alarm has been silenced and permission granted. 
 
Lab monitors should be aware of the location of combustibles and other potential hazards 
in their area of responsibility so that this information can be provided to emergency 
responders. 
 
 
 
 
 

Training 
Annual Safety Training 
 
Once each year Environmental Health and Safety will provide mandatory basic training 
on safety and the Michigan Right to Know Law or a refresher course on these subjects.  
The basic course must be completed initially and the refresher taken annually thereafter.  
All employees and students will be notified by the Safety Chair when these sessions have 
been scheduled and all are expected to attend.  Sign up sheets for the various sessions are 
provided in the main office and attendance records are taken at each session. 

 
Chem 5070  
 
This course for all senior undergraduates and graduate students is offered each year in the 
Spring term includes basic laboratory safety training as well as a survey of the chemical 
literature and intensive dissociation of ethical issues.  Beginning with the fall term of 
2003, students will be given a copy of this current manual (as well as a copy of the ACS 
publication  “Safety  in  Academic  Chemistry  Laboratories”)  as  part  of  the  course.    New  
students joining the department in the spring term must complete this course the 
following fall.  Safety quizzes may be periodically administered to teaching assistants 
after course completion. 
 
 

 
5. LABORATORY SAFETY GUIDELINES 
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General Information 
 
These guidelines consist of widely accepted safe practices and are general enough in 
scope and content to be almost universally applicable; however, exceptions may occur.  If 
instructed by your major professor or staff supervisor to utilize procedures which differ 
from those below, ignore or modify these guidelines as instructed. 
 
Safety issues not covered here should be thoroughly researched and understood before 
undertaking any process  which  might  create  a  safety  hazard.    See  the  “Where  to  Get  
Help”  section  of  this  manual  or  ask  your  major  professor  or  staff  supervisor. 
 
 
Eye Protection 
 
All persons in any of the research laboratories including visitors must wear eye protection 
appropriate to the work being performed in the laboratory.  For most labs visorgogs 
(Jones and Car) eye shields are the eye protection of choice. They are available in the 
stockroom. Common options include safety goggles, partial face, full face, and neck 
shields.  Ordinary eye glasses, worn to correct vision, and contact lenses provide no eye 
protection.  Corrective glasses and contact lenses can safely be worn beneath goggles and 
shields.  There are some chemical environments in which certain types of contact lenses 
should not be worn. An example might be working with fine powders that can be easily 
wafted into the air. Check with Environmental Health and Safety for more information. 
 
It is the responsibility of each person working in the laboratory to determine what type of 
eye protection is appropriate for their work and the work being performed by other 
personnel in the lab.  Consult your advisor or supervisor if necessary.  Approved shields 
that protect the neck and ears as well as the face or stand-alone blast shields on the lab 
banch must be used when appropriate for work at reduced pressure or where there is 
potential for explosions, implosions, or splashing. 
 
All laboratory visitors, no matter how brief their visit, should wear eye protection.  
Chemists and other scientists visiting a laboratory can be expected to observe safe 
behavior.  Other persons, such as friends and relatives, particularly children, who visit a 
laboratory may not be aware of the hazards and should be provided eye protection or 
asked to leave the laboratory. 
 
Individuals working with lasers require eye protection appropriate to the type and 
strength of the laser.  Consult your advisor or supervisor or contact Environmental Health 
and Safety for further information. 
 
 
Clothing 
 
Clothing worn in the laboratory should offer protection from splashes and spills; it should 
be easily removable in case of accident and should be fire resistant.  Nonflammable, 
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nonporous aprons offer the most satisfactory and the least expensive protection.  Shorts, 
cutoffs, and miniskirts are inappropriate apparel for the lab.  Lab jackets or coats should 
have snap fasteners rather that buttons so that they can be readily removed.  Wash lab 
coats or jackets on which chemicals have been spilled separately from personal laundry.  
Never wear or bring lab gloves, coats, or jackets into areas where food is consumed.  
High-heeled or open-toed shoes, sandals, or shoes made of woven material should not be 
worn in the laboratory.  Long hair and loose clothing should be constrained. 
 
Gloves serve as an important part of personal protection, and are highly recommended for 
some uses, but they must be used correctly in order to be effective.  Check to ensure the 
absence of cracks or small holes in the gloves before each use.  In order to prevent the 
unintentional spread of chemicals, gloves should be removed before leaving the work 
area and before handling such things as telephones, doorknobs, writing instruments, and 
laboratory notebooks.  Gloves may be reused, cleaned, or discarded, consistent with their 
type, use, and extent of contamination. 
 
A wide variety of gloves are available to protect against chemical exposure.  Because the 
permeability of gloves of the same or similar material varies from manufacturer to 
manufacturer, no specific recommendations are given here; a list of the best choice of 
glove material for specific chemicals is available from Environmental Health and Safety.   
Be aware that if a chemical diffuses through a glove, that chemical is held against the 
skin and you may receive more exposure to the chemical than if the glove had not been 
worn. 
 
 
Procedures and Precautions 
 
Dewar flasks and vacuum desiccators should be covered with tape, shielded, or enclosed 
in protective jackets to contain flying glass in case of implosion.  Other vacuum vessels 
should be protected likewise to the extent that is practical.  Where transparency is 
required, transparent tape may be used, or better, a jacket containing small perforations. 
 
No persons should consume food or beverages, apply cosmetics or smoke in stockrooms 
or laboratories. Smoking is prohibited in University buldings as stated in the WMU 
Smoke Free Policy. Food or beverages for consumption should not be stored in such 
locations. 
 
Tubing or cables should not be placed on the floor in locations where people might walk.  
If this cannot be avoided, the tubing or cable should be enclosed by a channel with 
tapered sides to minimize chances of persons being tripped or causing an undesirable 
strain on attached equipment. 
 
Dry soda ash or sodium bicarbonate, properly labeled, should be provided in instructional 
laboratories for neutralizing acid spills.  Sodium thiosulfate solutions, properly labeled, 
should be provided for neutralizing bromine spills in each laboratory in which liquid 
bromine is used.  Labels should include caution against using these substances on the 
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skin to neutralize the chemical.  Thorough washing with water after careful neutralization 
is the only recommended procedure for most acid or base chemical splashes and spills.  
This does not include organic solvent spills which should be contained primarily by 
absorption on a suitable sorbent. 
 
Fume hoods should not be considered as devices to remove large quantities of offensive 
or dangerous vapors from laboratories, since they merely transport gases to the area 
outside the building where they are not always dispersed sufficiently promptly for the 
comfort of the University community.  Whenever practical, toxic, corrosive, and 
malodorous vapors from reactions should be adequately scrubbed, preferably in a way 
that eliminates the offensive compound, or if that is impractical, with copious amounts of 
water.  The effluent gases from such scrubbing operations can then be exhausted into 
fume hoods without offending or endangering persons outside the building.  Whenever 
possible, valves on compressed gas cylinders containing toxic, corrosive or malodorous 
gases should be opened only under conditions of adequate ventilation, such as inside a 
fume hood, as a precaution against leaky connections endangering persons in the area.  
As fume hoods are designed to operate most efficiently when their sashes are nearly 
closed, this should be the condition of hoods whenever possible. 
 
Labeled containers are provided for the disposal of waste solids.  Waste containers should 
not be used for ordinary waste paper and trash but may be used for filter paper containing 
solid chemicals.  Charcoal, filter aid, glass and solid chemical compounds are absolutely 
not to be discarded into sinks or waste baskets intended for trash or waste paper. 
 
On the door into each laboratory or store room a label shall be affixed containing the 
following information: the name of the faculty member or other department employee 
responsible for the room, his or her office location, his or her office phone number, and 
his or her home phone number. 
 
In each laboratory, where any work is even occasionally done with alkali metals and/or 
alkaline earth metals clean, dry sand for fire extinquishing use shall be provided in a 
covered, labeled container. 
 
Dispensing flammable liquids from containers of 30 gallons or more inside the building 
shall be done using a well maintained pump with proper grounding.  Gravity flow of 
flammable liquids from such containers inside the building is not permitted.  Discharge 
from such containers by means of pressure on the container is prohibited.   
 
Aspirators or aspirator bulbs are available for drawing liquids into pipets.  It is the 
particular responsibility of laboratory instructors to enforce this safety practice and to 
prohibit pipetting by mouth. 
 
Highly flammable liquids (defined as those with a Michigan Flammability Class I, i.e. 
with flash point below –7C) should be kept only in cans except (a) glass containers with 
capacity up to one liter may be used in laboratories, and (b) glass containers with capacity 
up to four liters may be stored in stockrooms and preparation rooms.  Safety cans should 
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be provided for larger than one gallon quantities, and the one gallon glass containers in 
dispensing stockrooms should be replaced with safety cans as soon as practicable.  If 
chemical purity requirements preclude metal containers, an alternative is to place the 
glass container inside a metal container.  Flammable-liquid containers of more than one 
liter capacity should be stored at or below workbench level unless they are confined to a 
steel safety cabinet which meets OSHA specifications. 
Corrosive liquids should be dispensed in containers no larger than one liter capacity.  
Undergraduate students other than stockroom employees, teaching assistants, or those 
involved in research, should not use larger containers of these materials.  Five-pint 
containers of concentrated acids, and other large quantities of corrosive reagents, should 
not be stored in instructional laboratories except in cabinets designated for that purpose.  
They should be stored at or below workbench level in trays adequate to contain spills.  
Incompatible materials should not be stored together.  Large containers of these materials 
should be transported only in chemically-resistant containers designated for that purpose.  
Department employees should wear rubber or plastic aprons, gloves, and goggles (or face 
shields) when filling reagent bottles with corrosive liquids.  Solutions dispensed from 
aspirator bottles (preferably plastic) in instructional laboratories should be limited to 
those with concentrations no greater than approximately 1 Normal acid or base. 
 
Lab instructors will move waste baskets to the hallway after the last laboratory session of 
the day.  This will permit custodians to empty the baskets and will avoid having fires start 
in unoccupied rooms if chemicals have been inappropriately discarded. 
 
Any individual (faculty, staff, or students) working with radioactive materials or x-ray 
equipment must obtain a film badge while they are conducting research.  They should be 
trained by the professor with whom they are working and adhere to all tenets of the 
WMU Radiation Safety Manual. 
 
Safety shields should be used for any operation having a potential for explosion (i.e. 
whenever a reaction is attempted for the first time or whenever a familiar reaction is 
carried out on a larger than usual scale). 
 
Procedures involving any carcinogen must be performed in a hood.  Consideration should 
be given to establishing a restricted access to the area where carcinogens are handled and 
prior to use, approval should be granted by the Safety Committee. 
 
Chemical Storage 
 

1. Segregate all incompatible chemicals for proper storage of chemicals for 
hazardous class codes.  In other words, store like chemicals together and away 
from other groups of chemicals that might cause reactions if mixed.  Do not 
simply store chemicals in alphabetical order. 

2. Flammable materials should be stored in approved, dedicated, flammable 
materials storage cabinet or room if the volume exceeds 10 gallons. 

3. Chemicals shall be stored separately from non-compatible hazard classes.  A 
suggested storage pattern is included below. 
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4. Liquids should be stored in unbreakable or double-contained packaging, or the 
storage cabinet should have the capacity to hold the contents if the container 
breaks. 

5. Avoid floor chemical storage (even temporarily). 
6. Chemicals should be stored no higher than eye level and never on the top shelf of 

a storage unit. 
7. Shelf assemblies should be firmly secured to the walls.  Avoid island shelves. 
8. Each shelf should have an anti-roll lip. 
9. Store acids in a dedicated acid cabinet.  Nitric acid may be stored there also, if it 

is kept isolated from the others. 
10. Store severe poisons in a dedicated poison cabinet. 
11. All chemicals should be labeled and dated. 

 
 

12. Look for unacceptable conditions in laboratories and especially chemical storage 
areas such as: 

 Improper storage of chemicals 
 Leaking or deteriorating containers 
 Spilled chemicals 
 Temperature extremes (too hot or too cold in storage areas) 
 Lack of or low lighting levels 
 Blocked exit or aisles 
 Door blocked open, lack of security 
 Trash accumulation 
 Smoking or open lights or matches 
 Fire equipment blocked, broken or missing 
 Lack  of  information  or  warning  signs  (“no  smoking”,  “flammable  

liquids”,  “acids”,  “corrosives”,  “poisons”,  “chemical  storage”) A sample 
lab inspection checklist is included in Appendix A. 

13. Unless  they  are  clearly  marked  “for  storage  of  volatiles”, household refrigerators 
shall not be used for chemical storage unless modified by removing electrical 
controls to outside the cabinet, disconnecting all electrical circuits in side the 
cabinet including lights and butter bin, and having any mechanical door closures 
replaced with easily-opened magnets.  All stored materials must be securely 
closed and dated and permanently labeled. 

 
Any of these conditions should be corrected immediately.  Inspection of chemical storage 
areas on a routine basis will help correct deficiencies and prevent accidents. 
 
Suggested Chemical Class Storage Pattern (Never simply alphabetical order mixing 
reagents in chemical) 
 
Inorganic   Organic 
Sulfur, Phosphorus, Arsenic  Alcohols, Glycols, etc. 
Phosphorus Pentoxide  (store flammables in dedicated cabinets) 
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Halides, Sulfates, Sulfites  Hydrocarbons, Esters, etc. 
Thiosulfides, Phosphates, etc. (store flammables in dedicated cabinets) 
 
Amides, Nitrates (not ammonium Ethers, Ketones, etc. 
Nitrate), Nitrites, etc.  (store flammables in dedicated cabinets) 
 
Metals, Hydrides (store away  Epoxy compounds, Isocyanates 
Water) 
 
Hydroxides, Oxides, Silicates Sulfides, polysulfide, etc. 
 
Arsenates, Cyanides (store above  Phenol, Cresols 
Acids) 
 
Sulfides, Selenides  Peroxides, Azides, etc. 
Phosphides, Carbides, Nitrides (store away from oxidizable organics) 
 
Manganates, Chromates  Acids, Anhydrides, Peracids, etc. 
Permanganates, Borates 
 
Chlorates, Chlorites, Perchlorates Miscellaneous 
Peroxides, Perchloric acid 
 
Acids, Except Nitric  Miscellaneous (Nitric Acid) 
(store acids in dedicated cabinets) 
 
 
Chemical Inventories 
 
Chemical inventories must be maintained for each lab group and provided to 
Environmental Health and Safety.  A copy of the inventory form and further information 
is available on their web site.  Contracts and Grants will not release new funding requests 
unless this inventory is on record. 
 
 
 
Areas of the labs in which large quantities of hazardous materials are located should 
be clearly marked with large signs as to the type of material as an aid to first 
responders and firefighters.  Signs for common hazardous materials are available 
from the stockroom manager. 
 
 
Gas Cylinders 
 
Storage requirements: 

 Store in a cool, dry place away from corrosives and heat sources 
 Secured upright with bands, chains, or adjustable straps (wire and rope are 

unacceptable) 
 Tagged  with  the  container  status:  “Full”,  “in  use”,  or  “empty” 
 Store with the valve securely closed and capped 
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Using Carts to Transport Individual Gas Cylinders 
 
Gas cylinders should only be transported using an approved handcart designed 
specifically for gas cylinders.  Never roll or drag a gas cylinder and never lift a gas 
cylinder by its cap. 
 
Safety Points Concerning Gas Cylinders 
 

 Ensure your gas cylinder storage area has access for safe and unobstructed 
delivery of gas cylinders 

 If the contents of a gas cylinder are hazardous (or an empty cylinder previously 
contained a hazardous material), ensure the cylinder is labeled as hazardous 
material 

 Use the correct regulator as directed by the CGA Number format 
 Always use tubing appropriate to the pressure of the regulator and compatible 

with the gas being dispensed 
 
For more information concerning safety when working with compressed gas cylinders 
please  refer  to  “The  Handbook  of  Compressed  Gases”  located  in  the  Chemistry  Safety  
Library in the stockroom. 
 
 
List of Commonly Used Gases and Their Specifications: 
 
Description  
Chemistry Cylinder Gases with Purity Information 
Acetylene, 99.99% Assay 300CF 
Air Compressed, Industrial 310CF 
Ammonia, 99.99%, 3 lbs., Anhydrous 
Ammonia, 99.99%, 15 lbs., Anhydrous 
Ammonia, 99.99%, 65 lbs., Anhydrous 
Argon, Industrial, 336CF 
Argon, 99.999%, 336CF (THC .5 PPM, H2O < 3.5, O2 < 4 PPM) 
Argon, 99.998%, 336CF 
Carbon Dioxide, Industrial, 20 lbs 
Carbon Dioxide, Industrial, 50 lbs 
Carbon Dioxide, 99.9999%, 39 lbs SFC/SFE 
Carbon Dioxide, 99.99%, 60 lbs  (anaerobe) O2 < 10PPM 
Carbon Dioxide, 99.8%, 60 lbs 
Helium, Industrial, 291CF 
Helium, 99.9995%, 286CF (THC < .5, H2O < 1, O2 < 1 PPM) 
Helium, 99.999%, 286CF (THC < .5, H2O < 3.5, O2 < 4 PPM) 
Helium, 99.997%, 286CF 
Hydrogen, Industrial, 291CF 
Hydrogen, 99.993%, 291CF (THC < .5, H2O < 2, O2 < 1 PPM) 
Hydrogen, 99.999%, 291CF (THC < .5, H2O < 3.5, O2 < 5 PPM) 



 

     17 

Hydrogen, 99.997%, 291CF 
Nitrogen, Industrial, 305CF 
Nitrogen, 99.9993%, 305CF (THC < .5, H2O < 1, O2 < 1 PPM) 
Nitrogen, 99.999%, 305CF (THC < .5, H2O < 3.5, O2 < 4 PPM) 
Nitrogen, 99.998%, 305CF 
Nitrous Oxide, 99.0%, 60 lbs 
Oxygen, Industrial, 282CF 
Oxygen, 99.999%, 282CF (THC < .5, H2O < 1 PPM) 
Oxygen, 99.8%, 337CF (THC < .5, H2O < 3.5 PPM) 
 
For more information concerning safety when working with compressed gas cylinders 
please  refer  to  “The  Handbook  of  Compressed  Gases”  located  in  the  Chemistry  Safety  
Library in the stockroom. 
 
 
Electrical Issues 
 
Extension Cords 
 
 If a properly grounded electrical outlet is not available within the length of the 
equipment supplied power cord, the equipment should be relocated. (to have an outlet 
added go to http:/www.fm.wmich.edu/profects/project_request.) Only 12 guage, 120V 
extension cords should even be used in the laboratory.  
 
Multiple outlet strips are considered extension cords and can be used to control several 
related small devices (such as the components of a personal computer system); however, 
a strip should not be used if its sole purpose is to effectively lengthen the power cord. 
 
Extension cords should never be routed through cabinets, utility chases, across floors/ 
ceilings or similar areas.  Extension cords must always have wire size sufficient to carry 
the current drawn by the load, never be terminated with metal electrical utility boxes, and 
be used only with 120VAC circuits. 
 
Circuit Breakers 
 
Circuit breaker panels in Haenicke are located in the locked utility chases.  If you suspect 
that a breaker has tripped, facilities management at 387-8514. If there is no answer at that 
number and there is a likely threat to people, equipment or the building, DPS should ne 
called at 387-5555 maintenance, instrument shop and ask them to check the panel and 
reset the breaker. 
 
Equipment Guards 
 
If a device was manufactured with a guard to protect users from possible harm, the guard 
must be installed at all times the device is in operation.  If a device exposes the user to the 
possibility of harm and does not have a guard, the department electronics maintenance 
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shop should be contacted to see if an appropriate guard can be fabricated and installed.  
Belt driven vacuum pumps should always be equipped with belt guards. 
 
Power Cords 
 
Equipment with damaged power cords or plugs should not be used.  The department 
electronic shop will replace frayed, cracked, or otherwise damaged power cords. 
 
Fuse Replacement 
 
Laboratory equipment is normally equipped with built in fuses or circuit breakers to 
protect users and the device from damage in case of internal electrical overload.  When 
replacing a fuse, use only the proper type and size.  If you need help determining this 
information, contact the department electronics shop. 
 
 
Spills 
 
Hazardous chemical spills can be handled effectively when plans of action have been 
developed.  Spill procedures should include the following: 
 

 The potential location of possible spills. 
 The quantities of material that might be released. 
 Chemical and physical properties of the material.  This information may be 

obtained from the Material Safety Data Sheet or label. 
 Hazardous properties of the material (consult the MSDS). 
 The types of personal protection equipment that may be needed for cleanup. 
 Location and contents of spill kits that should be made available where possible. 

 
These spill kits might include the following: 
 

 Neutralizing agents such as sodium carbonate, sodium bicarbonate, or sodium 
bisulfate. 

 Absorbents  such  as  vermiculite,  “super  sorb”,  or  absorbent  pillows  or  dikes.    
Paper towels, rags, and sponges may be used, but caution should be exercised 
because some chemicals may ignite upon contact with them. 

 Plastic scoops and shovels, disposable mops, disposable protective clothing and 
containers to receive the spilled material and all items used in cleanup. 

 
The following general procedure may be used, but should be tailored to the individual 
needs of the handlers and the specific hazard associated with the hazardous material: 
 
If the spill is small (i.e. < liter and not an imminent threat to lab workers) you may 
proceed to clean up the spill with a spill clean-up kit. 
 

 If the spilled material is flammable, turn off all ignition and heat sources. 
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 Provide appropriate first aid to any person who may have been contaminated. 
This may involve making sure that they use the eye-wash or safety shower, or 
applying a temporary bandage to cuts or abrasions prior to a trip to the Health 
Center. 

 Notify individuals in the area about the spill. 
 Evacuate nonessential personnel. 
 Avoid breathing in vapors of spilled material.  Establish an exhaust or ventilation, 

if it is safe to do so.  Air handling units are not to be used because they re-
circulate the hazardous vapors. 

 If the spill is relatively large (i.e. greater than a liter) or involves toxic, 
carcinogenic, or flammable material; evacuate the area and immediately 
contact one of the following –  
911 
Department of Public Safety 7-5555 
Environmental Health and Safety 7-5590 

 
Waste Handling 
 
Federal law strictly regulates the disposal of most hazardous materials.  Do not dispose 
of any hazardous material into the sewer, on the ground, or in the trash.  
Environmental Health and Safety takes periodic samples from the sewer system and  
 
levies heavy fines which the department must pay if hazardous waste products 
exceed minimum levels. 
 
Environmental Health and Safety is responsible for collecting hazardous waste and 
treating it or preparing it for shipment to an approved hazardous waste disposal facility.   
 
Waste products must be clearly labeled with the complete names of the contents and 
stored in approved containers applicable for the waste type.  Environmental Health and 
Safety provides containers to be used for waste storage.  Delivery of containers or pickup 
of waste may be arranged by calling 7-5590 and giving the name of the products to be 
picked up, the location, the person in charge of the area, his/her phone number and the 
approximate quantity of the materials to be picked up. 
 
By law, the university is required to strive to reduce the amount of hazardous waste it 
generates; therefore all research groups should strive for the following: 
 

 Buy only those quantities of hazardous materials that can be used before the 
expiration date of the material. 

 Use up the hazardous material by the expiration date or offer it to another research 
group. 
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Fire Extinguishers 
 
Fire extinguishers are placed and maintained by Environmental Health and Safety.  
Laboratory occupants should be familiar with the location and the operation of the type of 
extinguisher placed in the lab.  Fire extinguishers can be very effective on small, 
localized fires; however, if the fire is large or spreading rapidly, activate the alarm and 
evacuate immediately.  When using a fire extinguisher, direct the contents to the base of 
the fire. If the fire persists usually beyond 10-15 seconds of the use there is very little 
capacity remaining, immediately pull a fire alarm as you leave the building. 
 
Unattended Reactions/Processes 
 
Minimize the need to leave reactions and other processes (even running water) 
unattended in the laboratories.  If you must leave such work unattended, inform someone 
who is working nearby that you are leaving and provide them with instructions of what to 
do if there is a problem. 
 
First Aid Kits 
 
Each laboratory should have a first aid kit readily accessible to all laboratory personnel.  
The kit should include bandages, band-aids, antiseptic, pressure bandages, etc.  New first 
aid kits and replacement materials are available from the stockroom.  First aid kits should 
be checked and re-stocked periodically. 
 
Exit Paths 
 
Fire safety regulations require a minimum clear path width of forty-four (44) inches be 
maintained in exit hallways.  Do not place any items in hallways or main exit paths 
from any work space that might impede quick egress.  If storing a bicycle in the 
research building, it must be placed away from exit routes.  Failure to comply will 
result in notification from the Safety Committee to your advisor or supervisor. 
 
Housekeeping 
 
In the laboratory and elsewhere, keeping things clean and neat generally leads to a safer 
environment. Clearly label all containers with contents and date. Avoid unnecessary 
physical hazards by keeping drawers and cabinets closed while working.  Do not store 
materials (especially chemicals) on the floor, even temporarily.  Work spaces and storage 
areas should be kept clear of broken glassware, leftover chemicals, and scraps of paper. 
Waste containers should be kept closed except when you are adding to the container. 
Food, plates, cups, and utensils should not be present in laboratory areas.  Keep aisles 
free of obstructions such as chairs, boxes, bicycles, and waste receptacles.  Avoid 
slipping hazards by keeping the floor clear of ice, stoppers, glass beads or rods, other 
small items, and spilled liquids.  Use the required procedure for the proper disposal of 
chemical wastes.  Empty trash containers regularly to avoid spillover. 
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Sharps should be stored in double wall cardboard or plastic boxes (usually available from 
the stockroom).  When ready to be disposed of, the boxes should be closed completely, 
taped  securely,  marked  as  “sharps”,  and  placed  on  the  floor  in  the  hallway  next  to  the  
freight elevator. 
 
 
6. SAFETY INSPECTIONS 

 
All buildings are subject to periodic inspections by personnel from other agencies.  These 
include: 
 
State  Fire  Marshall’s  Office 
Michigan Department of Environmental Quality 
City of Kalamazoo 
WMU Environmental Health and Safety 
 
All employees are requested to cooperate fully with personnel performing these 
inspections.  When in the building, they should be wearing name tags identifying 
themselves and the agency for which they work and should be accompanied by a member 
of the safety committee.  If you encounter someone in your lab claiming to be performing 
some type of inspection and cannot provide the proper identification, notify the 
department chair immediately or contact Public Safety. 
 
When advance notice of these inspections is provided, the chair of the safety committee 
will notify all Chemistry Department employees via e-mail. 
 
 

Building Security 
 

Keys 
 
Keys for both Wood and Haenicke are issued by the electronic shop supervisor of the 
department’s  main  office.  Keys for Wood and Haenicke are issued by the main office. 
Written authorization from the principal investigator or staff supervisor is required before 
keys can be issued for any areas of in the buildings. Keys for the Chemistry Building are 
issued by the Building Coordinator.  Most staff employees have master keys and can 
provide access to labs and offices if there are temporary problems with keys.  Lost keys 
should be reported to the receptionist. 
 
Utility chases are to be kept locked at all times.  Again, most staff personnel can provide 
access if required to check on a leak or reset a circuit breaker.  If you find a utility chase 
door open, please notify the Chair. 
 
Controlling Access 
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Labs and offices should be kept locked if unoccupied.  This is the responsibility of the 
last person leaving the area.  The entrance doors to Haenicke (including the front 
doors and the doors leading to Wood on the third floor of the south wing) as well as 
interior lab doors and fire exit doors leading to outside stairwells are not to be 
propped open for any reason.  The freight elevator is to be left on the first floor with 
the doors open at the end of normal work hours. 
 
Any persons observed in the building who are behaving suspiciously or erratically or who 
refuse to identify themselves and state a valid reason for their presence should be 
reported to Public Safety. 
 

Reporting An Accident 
 

When an accident occurs, a report of the circumstances should be submitted as soon as 
possible to the department chair.  If an injury occurs to a graduate student, post-doc, staff 
member,  or  faculty  member  or  any  other  paid  employee  of  the  department,  a  “First 
Report  of  Injury  or  Illness”  report  and  a  supervisor’s  Accident  Investigation  Report  
should be completed and submitted to Environmental Health and Safety.  Both of these 
forms are available at the Chemistry Building stockroom and Departmental Office.  
These forms must be completed for on the job injuries to be eligible for coverage by 
Worker’s  Compensation  Insurance. 
 
If a student is injured in an accident in one of the teaching labs, A WMU standard 
“Student  Accidental  Injury  Report”  form  should  be  completed and singed by the faculty 
or staff person in charge of the lab as well as the Teaching Assistant and submitted to 
Environmental Health and Safety.  These forms are available from the Main Stockroom 
in the Chemistry Building. 
 

 
7. SPECIFIC SAFETY ISSUES 

 
Laser Safety 
 
Laser safety is a significantly more complex subject than it may appear. Hazards can 
include a range of physical (e.g. eye, skin) damage depending on the wave length, power 
and duration of exposure. There may also be risks associated with the high voltage power 
supply. It is critical that the proper eye protection is ued and that the standard operating 
procedures established for the lab are followed. 
 
Students are required to view a laser safety PowerPoint by D. Alessi and Klaus Hartiager 
of the NSF- EUVERC in the Department of Electrical and Computer Engineering at 
Colorado State Univ., (http://www.ehs,colostate.edu/W(asersaftely/Home.aspx). 
 
After reviewing the PowerPoint, please take the quiz which can be found in Appendix B 
and share the results with your advisor. 
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Standard operating procedures for select categories of reagents.  
 
 It is the responsibility of the laboratory supervisor/faculty advisor to ensure that their 
students are properly trained in the safe handling and storage of reagents, toxic agents, 
etc. this can take several forms, but the use of written Standard Operating Procedures 
(SOP’s)  is  highly  recommended. Appendix D provides an example of SOP for handling  
nanomaterials. The Chemical Hygiene Plan also has a blank format for  SOP’s  
http://www.esem.wmich.edu/store/pdf/EmpInfoTrain.pdf 
 
Extremely Reactive Reagents 
 
Highly reactive or explosive compounds represent a particularly high hazard in the 
academic laboratory since they may polymerge vigorously, decompose, condense or 
become self-reactive. An example is cobalt hydrazine perchlorate which was involved in 
the 2010 explosion at Texas Tech University 
(http;//www.csb.gov/assets/document/CBS_study_TTU_pdf, a report from the Chemical 
Safety Board). The student who caused the explosion had repeatedly performed a 
synthesis  which  didn’t  have  a  standard  operating  procedure  for  handling  the  reagents.  A  
little research would have yielded a safer counter ion than perchlorate like 
fluorophosphates [B(CF3)4] -1 (National Research Council, 2011 Prudent Practices in 
the Laboratory, p 130). 
 
List of Highly Reactive Compunds* 
 
Organic and inorganic peroxides 
Acetylenic compounds (both organic and inorganic) 
Alkyllithium  
Aluminum chloride 
Ammonic and amines 
Oxides 
Boron halides 
Carbon disulfides 
Carbon disulfide 
Cryogents (dry ice, liquid N2) 
Dietlyl and other ethers  
Dimenthyl sulfides 
Ethylene oxide 
Fluorine 
Halogentated compounds 
Lithium aluminum hydride  
Nitrates, nitro and nitroso compunds 
Orgenometallies 
Perchlorates 
Permanganates 
Organic and inorganic persoides 
Phosphorous 
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Piranha solution 
Potassium 
 
There are standard operating procedures (SOPs) available from many vendors (e.g. 
Sigma Aldrich) as well as leading university safety websites (e.g. UC Berkeley, Stanford) 
As with any chemicals, no one should seek to handle scale up a reaction or otherwise 
deviate  from  SOP’s  without  consulting  the  safety  data  sheet  (formerly  material  safety  
data sheets) and literature. Guidelines up to date for engineering controls, protective 
shielding and other precautions should be followed closely. 
 
Nanomaterials 
 
Nanomaterials are dispensable particles between 1 and 100 nm in size that may not 
exhibit a size intensive propert (NRC, 2011 p 141). The U.S Department of Energy states 
that engineered nanomaterials are intentionally created to be between 1 and 100 nm 
which excludes biomolecules (NRC, 2011) Nanomaterials and nanoparticles exhibit 
different reactive and interactions with biological syptoms than bulk materials. The risks 
and hazards of associated with human exposure are unpredictable and poorly understood. 
The USEPA Office of Inspector General support (#12-p-0162; Dec. 2011) ÉPA Needs to 
manage Nanomaterial risks more effectively”  was  quite  clear  in  pointing  out  
inadequacies in nanomaterial regulations. Another problem here is that in safety data 
sheets  for  these  materials  industries  claim  “confidential  business  information”  and  may  
not even disclose critical components of nanomaterials, (Chem, Health and Safety, 2012) 
Eastlake,  etal”  A  crtical  evolution of material safety data sheets for engineered 
nanomaterials”  (Sept/Oct,  p1-8). 
 Perhaps the least best studied nanoparticles are titanium dioxide which have been 
incorporated into consumer products from candy and toothpaste to paint and sunscreen. 
NLOSH (National Insitute of Occupational Safety and Health) has provided TWA (Time-
Weight Average) respiratory exposure for an 8 hour workday to 2.4 mg/m^3 for TiO_2_ 
nanoparticles between and 100 nm. Below 1 nm particles are limitedto 0.3 mg/m^2 for 
the same work day. 
 Given the parity of toxicity data abd tge elevated negativity of nanoparticles 
relative to larger particle sizes of same material it is recommended that caution be 
exercised and all exposure be carefully limited. 
 
 

8. ADDITIONAL SAFETY RESOURCES 
 
Stockroom Safety Library 
 
The stockroom maintains a library of safety books which can be examined at the 
stockroom counter or signed out for a short period. Titles in this library are listed in 
appendix C. 
 
Safety Data Sheets (SDS) 
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Once known as material safety data sheets, these resources summarize generalized 
properties of substance or mixtures. Because companies can claim confidentiality, the 
SDS may not provide complete mixtures composition. The stockroom personnel maintain 
a library of Material Safety Data Sheets.  The sheets are filed in notebooks and are 
located in the Chemistry Building on the third floor.  Links to MSDS databases can be 
found at the following Environmental Health and Safety website: 
 
www.esem.wmich.edu/msds.php  
 
Environmental Health and Safety 
 
The campus department of Environmental Health and Safety offers many related services 
and employs several safety trained personnel.  They have developed and are responsible 
for the campus wide “Chemical  Hygiene  Plan” and can be reached at 7-5590. Another 
very valuable source of safety information and resources is at www.safety.dow.com. 
 
 
Other Sources 
 
Links to the following agency resources or vendors are accessible via the Environmental 
Health and Safety Web Page. 
 
Federal Government: 
 
Environmental Protection Agency 
Occupational Safety and Health Administration 
Department of Transportation 
Nuclear Regulatory Commission 
Centers for Disease Control and Prevention 
National Institute of Occupational Safety and Health 
 
 
State of Michigan Government 
 
Department of Environmental Quality 
Department of Labor and Employment Security 
Department of Health 
Bureau of Radiation Safety 
 
Additional Resources: 
 
National Safety Council 
National Fire Protection Association 
International Agency for Research on Cancer 
American National Standards Institute 
Arts, Crafts, and Theater Safety 

http://www.esem.wmich.edu/msds.php
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Campus Safety Health and Environmental Management Association 
Christie Safety Related Internet Sites 
Flinn Scientific 
 
 
Vendors: 
 
Lab Safety Supply 
UVEX Safety Eyewear 
Best Glove Manufacturer 
Fisher Scientific 
Sigma Aldrich 
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