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CHAPTER 1 
 
Roles and Responsibilities 

  
 
Section 1 - Administrative Responsibilities 

 
Department Heads / Chairs 
Research and Teaching Directors (Principal   
 Investigators / Faculty / instructors / Supervisors)  
Department Laboratory Safety Coordinator 
Employees and Students  
Environmental Health & Safety  

 
Section 2 - Safety Committees 
 

 
  
  



7 
 

Roles and Responsibilities 
  

University policy mandates a safe and healthful environment for its faculty, staff, students, 
and visitors on the university campus and at UMass-owned off-campus facilities 
(Gloucester Marine Station, Cranberry Experimental Station, Belchertown Orchards, 
Deerfield Farm, Hadley Farm, Pioneer Valley Life Science Institute, etc.).  The Chancellor 
has delegated to each dean, director, department head / chair, and supervisor the 
responsibility for safety performance within their respective units.  Environmental Health 
and Safety (EH&S) and the campus safety committees help ensure that campus policies, 
as well as state and federal mandates, are followed.  EH&S and the safety committees 
have developed this Laboratory Health and Safety Manual / Chemical Hygiene Plan to 
communicate the designated administrative responsibilities, accepted safety guidelines and 
standards, proper laboratory facilities, safety equipment, emergency procedures, medical 
surveillance, exposure monitoring, training, and recordkeeping requirements.  The contents 
of the Manual are largely based on applicable health and safety standards promulgated by 
federal and state agencies, including the Occupational Safety and Health Administration 
(OSHA) regulations regarding occupational exposure to hazardous chemicals in 
laboratories (Appendix C) as well as published standards of nationally recognized 
professional health and safety groups. Hazardous materials are materials that can harm 
people, other living organisms, property, or the environment.  Hazards include radioactive, 
flammable, explosive, toxic, corrosive, and biohazardous materials, and also oxidizers, 
asphyxiants, pathogens, allergens, pesticides and animals that may have characteristics 
that render them hazardous in specific circumstances. Physical hazards include 
mechanical moving parts, high pressure reactions, lasers, magnetic fields, radiation, and 
microwaves.   

 
  

Section 1 - Administrative Responsibilities 
  
EH&S is available to provide additional oversight, training, consultation, and technical 
assistance.  Specific responsibilities are outlined below: 

 
Responsibilities of Department Heads / Chairs 

  
 Implement University safety and health policies  
 Designate a Department Laboratory Safety Coordinator  
 Ensure compliance with existing health and safety policies.   
 Review and grant approval for laboratory operations that involve particularly 

hazardous chemicals (e.g. with ACGIH TLV-TWA value or ceiling value <10 
ppm) or hazardous processes 

 Review and grant approval for laboratory operations that involve particularly 
hazardous chemicals and processes 

 Review and approve of all procedures and experimental apparatus used in the 
handling of extremely toxic gases, and gases with a high potential for explosion. 

 Ensure hazardous materials are properly disposed of when researchers leave 
the university 
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Responsibilities of Research and Teaching Directors (Principal 
Investigators/Faculty/Instructors/Supervisors)  

Principal Investigator (PI) – A Principal Investigator is the primary individual 
responsible for the preparation, conduct, and administration of a research grant, 
cooperative agreement, training or public service project, contract, or other 
sponsored project in compliance with applicable laws and regulations and 
institutional policy governing the conduct of sponsored research. Sen. Doc. No. 
09-032 http://www.umass.edu/research/policy-procedure/roles-responsiblities-
principle-investigatorsco-investigators.  For purposes stated in this document, 
the PI is also responsible for ensuring that university health and safety policies 
are adhered to in their laboratory. 

Faculty - For purposes stated in this document, a faculty member, may not be the 
primary person responsible for the administration of a research grant but is 
responsible for ensuring that university health and safety policies are adhered to 
in their laboratory. 

Supervisors – As directed by the PI, faculty or director, the supervisor is responsible 
for ensuring that all university health and safety policies are adhered to in their 
areas.  

 
Responsibilities are to: 

 Maintain accurate and up-to-date written research protocols that emphasize 
safety measures to be taken and personal protective equipment to be worn 

 Conduct inspections in his/her labs to ensure compliance with existing policies  
 Inform all laboratory staff and students under his/her supervision of the potential 

hazards associated with laboratory operations and procedures for dealing with 
incidents and/or injuries  

 Assure that staff, students, and employees under his/her supervision are trained 
as required by the Massachusetts Right-to-Know Law and University health and 
safety policies. (See also the university policy for visiting scholars 
http://www.umass.edu/research/system/files/Policy%20concerning%20safety%2
0and%20training%20protocols%20for%20visiting%20scientists%20and%20sch
olars.pdf ) 

 Ensure the safety of all visitors to the laboratories.  For minors in laboratories, 
see http://www.ehs.umass.edu/sites/ehs/files/guidlines-children.pdf   

 Supervise the laboratory to ensure that safe practices, personal protective 
equipment, and engineering controls are employed  

 Instruct laboratory staff on the location and use of safety equipment in the facility 
 Ensure that laboratory workers complete and submit forms for obtaining 

authorization for  working with particularly hazardous chemicals or processes 
 Ensure that laboratory workers understand how to work safely with chemicals 
 Report incidents and any other safety problems to the Department Laboratory 

Safety Coordinator and EH&S  
 Maintain pertinent Material Safety Data Sheets (MSDS) in the laboratory. These 

may be in the form of readily available online documents. 

Instructors and Teaching Directors – The role of instructors and teaching directors 
is to ensure that university health and safety policies are adhered to by staff, 
students, and visitors in teaching laboratories. 
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Responsibilities are to: 
 Maintain accurate and up-to-date written laboratory protocols that emphasize 

safety measures to be taken and personal protective equipment to be worn 
 Inform all laboratory staff and students under his/her supervision of the potential 

hazards associated with laboratory operations and procedures for dealing with 
incidents and/or injuries 

 Supervise the laboratory to ensure that safe practices, personal protective 
equipment, and engineering controls are employed 

 Report incidents and any other safety problems to the Department Laboratory 
Safety Coordinator and EH&S 

 
 
Responsibilities of Department Laboratory Safety Coordinator 
 
 Attend the Department Laboratory Safety Coordinator meetings  
 Communicate to faculty and staff members University safety and health policies 
 Report safety related incidents and potential safety problems that come to their 

attention to EH&S 
 
 
Responsibilities of Employees, Visiting Scholars, Students 
(applies to graduate and undergraduate students in research 
laboratories)  

  
 Follow all safety and health procedures in the laboratory as specified in the 

Laboratory Health and Safety Manual / Chemical Hygiene Plan and by the 
faculty supervisor  

 Attend required health and safety training sessions. Students attending 
laboratory classes will receive safety training at the first class by the teaching 
assistant or instructor.  All new employees and lab workers in research 
laboratories must attend a lab safety and fire safety training with EH&S prior to 
beginning work in the laboratory. This classroom training includes Laboratory 
Safety, Fire Safety, Hazardous Materials Management, and Right-to-Know 
training. These classes are offered twice a month (schedule is posted on the 
EH&S web site) and by special arrangement.  Annual refresher training via the 
OWL system is also required for Right to Know, Hazardous Waste, and Lab 
Safety modules.  The OWL system may be accessed at: 
http://www.ehs.umass.edu/owl-online-training   

 Report incidents, unhealthy, and unsafe conditions to the faculty supervisor, 
and/or EH&S  

 Notify the faculty supervisor of any pre-existing health conditions that could lead 
to a serious health situation in the laboratory 

 Document specific operating procedures for work with particularly hazardous 
chemicals and hazardous processes, including ‘select carcinogens’, 
reproductive toxins, and chemicals with high acute toxicity  
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Responsibilities of Environmental Health & Safety 
  

 Provide technical guidance on matters of laboratory safety  
 Inspect laboratories to ensure compliance with safety and health guidelines and 

applicable regulations, and to assist with remediation of safety issues  
 Investigate incidents and recommend action to reduce the potential for 

recurrence  
 Coordinate clean-up operations in the event of chemical spills or other 

contamination  
 Develop and conduct training programs in laboratory safety 
 Work with state and local officials on matters of codes and enforcement  
 Assist laboratory personnel with evaluating, preventing and controlling hazards  
 Oversee the adoption and implementation of all University health and safety 

policies 
 Maintain and update the Laboratory Health and Safety Manual / Chemical 

Hygiene Plan 
 Conduct chemical environmental / exposure monitoring as needed 

 
Section 2 - Safety Committees 
  
The following UMass/Amherst safety committees have been established in accordance 
with state and federal mandates: Radiation Use Committee (RUC), and Institutional 
Biosafety Committee (IBC).  An Institutional Chemical Safety Committee (ICSC) has also 
been established.  The members of these safety committees are appointed by the Vice 
Chancellor for Research and Engagement.  The responsibility of the safety committees 
shall be to establish safety and health policies in accordance with federal, state, and 
local laws and regulations and to evaluate research being conducted on the 
UMass/Amherst campus for safety and health considerations. 

  
In addition UMass/Amherst has an Institutional Animal Care & Use Committee (IACUC) 
and an Institutional Review Board (IRB).  These two committees ensure that research 
and teaching at UMass Amherst that involves animal (IACUC) and/or human subjects 
(IRB) is conducted in compliance with state and federal laws pertaining to the health and 
welfare of the research subjects.  These committees may refer research projects brought 
to them for review to the appropriate safety officer and/or safety committee for 
environmental health and safety review. 
 
The Institutional Chemical Safety Committee (ICSC) is the principal campus committee 
charged with advising on matters that relate to the safe use of chemicals in the 
laboratory environment.  This includes reviewing and approving guidelines and standard 
operating procedures and practices for the use of chemicals.  The ICSC provides 
assurance that activities at the UMass/Amherst campus do not present unacceptable 
risks to the health and safety of faculty, staff, students, visitors and the local community. 
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CHAPTER 2 
 

Laboratory Practices and Safety Equipment 
  
Section 1 - General Laboratory Safety Procedures 
 
Section 2 – Laboratory Security 
 
Section 3 - Laboratory Safety Equipment 

 
Drench Showers  
Eye and Face Wash Stations  
Fire Extinguishers  
First Aid Kits  
Laboratory Safety Guidelines Posters  
Door Postings and other Signs  
Laboratory Vision Panel  
Floor Drains and Sink Traps  
Location of Safety Equipment  

 
Section 4 - Laboratory Safety and Health Assessments 
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Laboratory Practices and Safety Equipment 
 
Section 1 - General Laboratory Safety Procedures 
   
Laboratory personnel must be familiar with the potential hazards of the materials and 
processes they employ (e.g., chemical, biological, radioactive, mechanical).  Refer to the 
written laboratory protocols and review the Material Safety Data Sheets (MSDS) and 
other references (See Appendix A) for chemicals.  When assessing the risk of chemical-
handling operations, consideration should be given to 1) the toxicity and reactivity of the 
materials (chemicals), 2) the health and safety hazards of each procedure, 3) the 
knowledge and experience of laboratory personnel, and 4) the safety equipment that is 
available.  For additional information, see Appendices A, H, I, and J for partial lists of 
hazardous chemicals, as well as the EH&S web site at: www.ehs.umass.edu. 
 
The following are general laboratory safety policies that must be followed at UMass; 
 

a. Always wear appropriate clothing in the laboratory for example, long pants, 
socks, closed toed shoes, and do not wear shorts or miniskirts, high heeled 
shoes, open-toed shoes, or sandals with woven material.  Confine long hair and 
loose clothing. 

 
b. No eating, smoking, drinking, preparing food, or applying cosmetics in the 

laboratory.  No food or drink, even sealed in closed containers, should be present 
in any laboratory containing chemicals. 

 
c. Earbuds or headphones such as those connected to cell phones and iPods™ 

(MP3 players) must not be used in the laboratory. 
 

d. Always use eye protection when you, or others nearby, are working with 
chemicals or performing processes that could unexpectedly release high velocity 
objects (‘projectiles’).  Unless allowed by posted signs, eye protection is always 
required. 
 

e. Wear chemical-resistant personal protective equipment (e.g., lab coats, gloves) 
when you or others nearby are working with chemicals or chemical-containing 
apparatuses.   

 
f. Never work alone at any time in the laboratory when conducting 

potentially hazardous operations.  When hazardous operations are 
planned, arrangements should be made to have another individual present.  

 
A hazardous operation can involve physical (e.g., heating, cooling, mixing, 
distilling, compressing, and pressurizing) or chemical processes (e.g., oxidation, 
reduction, and reaction involving one or more substances that present a threat to 
health). 
 
An operation can include, but is not limited to, preparation, separation, 
combination, purification, or other action that causes a change in state, energy 
content, or chemical composition.  
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A chemical process that involves a combustible or flammable liquid, combustible 
or flammable solid; compressed gas; radioactive, cryogenic, explosive, or 
flammable gas; or organic peroxide, oxidizer, pyrophoric, or unstable (reactive) or 
water-reactive material is inherently hazardous.  
 
Likewise, any process that uses a compound that is a hazard to health is itself 
hazardous.  A compound is a health hazard if there is statistically significant 
evidence that acute or chronic health effects can occur in exposed persons, a 
definition that includes BL-2, and above, biological organisms; biological toxins; 
and chemicals that are toxic, highly toxic, or corrosive. 
 
As general advice, any activity in an academic laboratory or workshop, other than 
reading instrument values or writing these values into a lab notebook, can 
potentially be considered hazardous.  Even when an individual is not undertaking 
a hazardous operation, he/she should evaluate whether nearby operations are 
hazardous.  For example, working alone in a shared hood should be avoided if 
there is any possibility another hood operation is hazardous.  

 
g. When working with hazardous chemicals, use in a properly operating chemical 

hood with the sash pulled as low as possible. 
 

h.  Always use mechanical pipetting aids.  Pipetting by mouth is prohibited. 
 

i. Keep work areas clean and uncluttered at all times.  Make sure primary and 
secondary means of egress are available.  

 
j. Do not leave experiments involving hazardous chemicals or processes 

unattended even for a brief period. When less hazardous experiments are to be 
unattended, leave signage at the site reporting the nature of the experiment, the 
name of the individual involved, and the time this individual will return. 
 

k. Remove personal protective equipment (lab coat and gloves) before leaving the 
laboratory, especially when using elevators or common areas.    
 

l. Always wash your hands with soap and water before leaving the laboratory even 
if gloves were worn. 

 
m. In addition to this Manual, there are a number of other sources for information 

about procedures for working safely in laboratories.  Among these are: Safety in 
Academic Chemistry Labs (ACS publication); Laboratory Safety Guideline poster; 
Biosafety in Microbiological and Biomedical Laboratories, 5th Ed.; the OSHA 
Laboratory Standard (29 CFR 1910.1450), and Prudent Practices in the 
Laboratory: Handling and Management of Chemical Hazards (2011), NRC 
Publication, Bretherick’s Handbook of Reactive Chemicals, 7th Ed., Academic 
Press. 

 

Section 2 – Laboratory Security 
  

Laboratory security is an integral part of an effective safety program.  Follow these steps 
to ensure a secure working environment in your laboratory:  
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a. Keep laboratory doors closed and locked when unoccupied.  
 

b. Keep stocks of hazardous chemicals and biological materials locked when the 
laboratory is unoccupied. 

  
c. Keep an accurate record of chemicals, stocks, cultures, project materials, growth 

media, and those items that support project activities. 
  

d. Notify UMass police if materials are damaged or missing from laboratories.  
 

e. Inspect all packages arriving into the laboratory before opening them. Even if 
delivered, do not open packages not addressed to you. Seek assistance before 
opening damaged packages containing hazardous materials. 

  
e. When research is completed for the day, ensure that chemicals and biological 

materials have been stored properly and securely.  
 

f. Ask strangers (i.e., someone you do not recognize as a co-worker or support 
staff person) to exit the room if they are not authorized to be there. 

  
g. Discuss other security-specific requirements with your supervisor and 

colleagues. 
 

Section 3 - Laboratory Safety Equipment 
  

The following safety equipment must be available for laboratory personnel working with 
hazardous materials: 

 
Drench Showers (Plumbed) 

 
Specifications for plumbed drench showers shall comply with American National 
Standards Institute (ANSI) ANSI/ISEA Z358.1 – 2009 (See EH&S website 
www.ehs.umass.edu) 

  
 All newly-installed showers shall be inspected by EH&S to make sure they meet 
ANSI Z358.1 requirements.  

  
 All employees who might be exposed to a chemical splash shall be trained in the use 
of the equipment.  

 
In order to wash chemicals from the body properly, clothing should be removed as 
water is applied.  Once the shower is activated, it must remain activated for at least 
15 minutes in order to wash chemicals from exposed areas.  Push the lever back up 
to shut off the drench shower. 
 
The drench shower can be used to extinguish a clothing fire, but this is not 
recommended if the shower is more than 10 seconds away.  The best method for 
extinguishing a clothing fire is to "Stop, Drop & Roll", then remove clothing.  

 
At least three feet of free space in each direction is required beneath the shower.  
This area must be kept free of all obstacles. 
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Emergency shower and eyewash units should be connected to drain piping.  The 
maximum recommended reach height for a safety shower is 48 inches from the 
ground.   
 
EH&S inspects all drench showers twice per year for proper flow and operation in 
compliance with the Code of Massachusetts Regulations (CMR) 527 CMR 10.02.  A 
tag or card is hung on the unit indicating whether the shower is functioning properly 
or is "Out-of-Service.”  Physical Plant is then notified if the shower is out of service 
so that necessary repairs can be made.  Once repaired, Physical Plant notifies 
EH&S to re-check the drench shower for proper flow and operation. 

 
Eye / Face Wash Stations  

 
Specifications for plumbed eye / face wash stations shall comply with ANSI/ISEA 
Z358.1 – 2009. 
 

 Plumbed eye wash stations shall be activated weekly by a lab occupant to verify 
proper operation  

  
 All employees who might be exposed to a chemical splash shall be trained in the 

use of the equipment  
  
 All eye/face wash stations are inspected at least twice annually to make sure 

they meet ANSI Z358.1 requirements and according to 527 CMR 10.02 
 

The best first aid treatment for chemical splashes of the eye and face is immediate 
flushing with copious amounts of water for at least 15 minutes.  Eye / Face Wash 
stations are equipped with a stay-open ball valve.  All plumbed eye / face wash 
stations should be activated by laboratory occupants on a weekly basis, and the 
water permitted to flow for 3 minutes, to remove stagnant water from the pipes.  
Plastic eye wash bottles are not acceptable but are provided on a temporary 
basis by EH&S while awaiting installation of plumbed drench showers / 
eyewash stations. 
 
For teaching labs, barrier-free safety showers and eyewash units shall be installed 
that can accommodate individuals with disabilities according to the Americans with 
Disabilities Act of 1990, As Amended.     

 
Fire Extinguishers  

 
Fire extinguishers have been strategically placed in or just outside laboratories, 
depending on the hazards.  A dry chemical (BC) or ABC-type extinguisher is located 
in laboratory facilities where flammable liquids are used and a carbon dioxide (CO2) -
type extinguisher is located in laboratories with computer and electrical equipment 
(e.g., mass spectrometers, gas chromatographs and NMR facilities).  Specialty-fire 
extinguishers such as Metal-X extinguishing agent, a graphite material, are used to 
smother a Class D (flammable solids) fire and are distributed to laboratories when 
appropriate.  Contact EH&S to request specialty fire extinguishers.  Fire safety 
training is provided as part of General Lab Safety Training. 
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First Aid Kits  

 
First aid is the help that you might give anyone who is injured or who suddenly 
becomes ill, before the “second aid” arrives.  The second aid being First responders, 
Emergency Medical Technicians, Paramedics, doctors, etc.  First Aid kits must be 
available in each laboratory and should be mounted on the wall by the door where it 
is clearly visible.  EH&S recommends the kit contain: disposable gloves (non-latex 
recommended), assorted Band-Aids and adhesive pads,  sterile gauze pads (4x4), 
non-adhering dressings, alcohol wipes (antiseptic), 1” adhesive tape, CPR barrier 
device (CPR mask), waterless hand-washing solution.  First Aid kits should not 
contain  creams, liquids, or ointments that can cause further discomfort and/or hinder 
follow-up medical treatment.  However, laboratories that use hydrofluoric acid (HF) 
must store calcium gluconate ointment in their first aid kits (contact EH&S for this 
material). A First Aid Kit should be used as a primary means of aid to stem blood 
flow or to cover a wound to protect it from contamination.  Any injury or occupational 
illness must be reported to the employee’s supervisor and treated at Health Services 
for more complete medical treatment than available through First Aid kits.  
Remember that First Aid does not replace a physician’s care.  If emergency 
assistance is needed call 9-1-1 and state your location as UMass Amherst. (See 
Chapter 5 for more information on emergencies and incidents). Any injuries requiring 
more than a Band-Aid should also be reported to EH&S. 

 
Laboratory Safety Information  

 
MSDS’s, emergency procedures, safety manuals, and other references should be 
readily available to all laboratory personnel. See Appendix A for a list of suggested 
references, and the EH&S web site at: http://www.ehs.umass.edu/manuals for 
additional resources.  These may be in the form of readily available online 
documents. 

 
Door Postings and Other Signs  

 
Laboratory Safety Information Cards should be posted on or beside the laboratory 
door, facing the corridor. These cards are provided by the EH&S Chemical 
Environmental Management System (CEMS) Program 
http://www.ehs.umass.edu/laboratory-door-cards.  The card is used by all emergency 
response personnel and identifies hazards within the facility, the responsible faculty 
member, and other persons responsible for the laboratory.  In the event of an 
incident, chemical spill, fire or personal injury, assistance from a person familiar with 
the laboratory may be requested. These Laboratory Safety Information cards should 
be updated as changes in laboratory personnel or chemical usage occurs.  NFPA 
door signage is managed at UMass/Amherst via the Chemical Environmental 
Management System (CEMS), see: http://www.ehs.umass.edu/laboratory-door-cards 
for more information. EH&S should be consulted about other door postings and signs 
that may be required (e.g., radioactive materials, biohazards). 
 
Laboratory Vision Panel  

The Laboratory Vision Panel is a 1 ft2 area of window space in the main door of the 
laboratory, used by emergency response personnel to identify internal problems 
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(e.g., an injured person, a small fire, a chemical spill).  Unless it is necessary to 
maintain darkness for optical work, spectroscopy, or photography, persons should 
not block the vision panel area of the door. 

 
Floor Drains and Sink Traps  

 
In order to reduce odors in buildings, sink traps and floor drains should be filled 
weekly with one to two liters of water.  Laboratories that are not used for long periods 
of time should be checked regularly to ensure that floor drains and sink traps are 
filled.  No equipment should be placed over floor drains to obstruct this routine 
maintenance. 

 
Placement of Safety Equipment  

 
In newly-constructed and renovated laboratories, safety showers, eye wash stations, 
and fire extinguishers are located near the main door of the laboratory for occupant 
safety. A hazard (chemical, fire or personal injury) should not come between you and 
your safe egress from the room.  
 
In addition to the safety equipment listed above, utility shutoff switches are 
sometimes located outside or at the exit of the laboratory.  The purpose of these 
switches is to shut down potentially hazardous operations quickly in the event of an 
emergency.  All panels should be properly labeled. Room purge buttons should also 
be located at the exits from laboratories with chemical hoods.  In the event of a 
chemical spill, activating the purge system will help ventilate the resulting chemical 
vapors more quickly. 
 
Laboratories should have abundant electrical supply outlets to eliminate the need for 
extension cords and multi-plug adapters.      
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CHAPTER 3 
 

Personal Protective Equipment 
  
Section 1 - Personal Protective Equipment Policy 
 
Section 2 - Eye and Face Protection 
 
Section 3 - Laboratory Coats, Gloves and Other Protective   
  Clothing 
 
Section 4 - Respiratory Protection 
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Personal Protective Equipment 
  

Section 1 - Personal Protective Equipment Policy 
  
Appropriate personal protective equipment must be available for laboratory personnel 
who are working with hazardous materials.  Laboratories must also provide safety 
glasses for visitors and a sign indicating that eye protection is required where hazardous 
materials or processes are in use.   Personal protective equipment is not supplied by 
EH&S, however, EH&S will assist with recommendations on specific types and uses of 
protective equipment. 
 
  

Section 2 - Eye and Face Protection 
  
Eye and face protection must be worn in the laboratory when there is a potential for 
contact with hazardous chemicals or other agents (e.g., non-ionizing radiation, 
biohazardous materials, flying objects).   All protective eye and face wear must meet 
American National Standards Institute, ANSI Z87.1, 1989 standards.  “Visitor safety 
glasses” are not acceptable for any laboratory procedures.  
 
The type of protection needed depends on the hazard (e.g., chemical, UV, laser, 
impact). For instance, when laboratory chemicals are used, approved eye protection is 
mandatory and chemical splash goggles are recommended.   
 
Ordinary prescription glasses do not serve as adequate eye protection in laboratories.  
Chemical splash goggles may be worn over ordinary prescription eye glasses.  
Prescription safety glasses with side shields can also be worn, with or without chemical 
splash goggles. 
 
The University Health Services stocks low-cost regular or prescription safety glasses.  
Be sure to specify side shields.  Contact UHS at: 413.577.5000 for more information on 
safety glasses (See: http://www.umass.edu/uhs/services/eyecare/optical/).   
 
In addition to approved safety glasses, additional eye and skin protection may be 
needed.   Face shields and sometimes body shields (e.g., plexiglass) are necessary 
when working with 1) severely corrosive or strongly reactive chemicals, 2) glassware 
under reduced or elevated pressures, 3) combustion and other high temperature 
operations, 4) whenever there is a possibility of an explosion or implosion, 5) use of 
certain biohazardous materials.  Be sure that these special shields also comply with the 
ANSI Z87.1 Standard for impact resistance.  Special safety glasses and face shields 
may also be required for work with UV light, lasers, and other types of radiation which is 
absorbed by the eyes or skin (chemical splash goggles are not adequate protection for 
these types of work).  The Radiation Safety group within EH&S may be consulted for 
more information.  
  
 

Section 3 - Laboratory Coats, Gloves, and Other Protective   
  Clothing  
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Laboratory coats and appropriate footwear must be worn when performing laboratory 
work with hazardous materials or processes. Open-toed shoes, sandals, flip-flops, clogs, 
crocs, etc. are not permitted.  Depending on the type of work, additional personal 
protective equipment such as gloves or aprons may be necessary.  Lab coats, aprons, 
and gloves must be removed when leaving the laboratory.  Gloves should be replaced 
immediately, if they are contaminated or torn. Gloves should only be used for a single 
process and changed as activities change. After working with hazardous materials, 
gloves should be removed immediately and properly disposed of at the specific site of 
the hazardous material work.  This procedure will help ensure that such materials are 
not spread throughout the lab, to computer keyboards, or elsewhere. New gloves should 
be used when work at that site continues. In situations involving extremely hazardous 
chemicals, solvents or corrosive materials, double gloves are recommended for extra 
protection.  Gloves should be carefully selected for their degradation and permeation 
characteristics to provide proper protection. When choosing a glove, consider the 
required thickness and length of the gloves as well as the material.  Vinyl, or nitrile 
gloves, popular for their dexterity are not appropriate for highly toxic chemicals or 
solvents. Latex is a known allergen and is not recommended. When using gloves and 
other apparel for chemical protection, consult chemical compatibility and permeation 
information provided in manufacturers’ catalogs. More information on specific types and 
uses of personal protective apparel is available on the EH&S website or by calling EH&S 
at 413.545.2682. 
 

Section 4 - Respiratory Protection 
  
The use of air-purifying respirators for routine laboratory work is not recommended. 
Respirators are discouraged because they protect only the wearer and require annual 
medical monitoring, specific training, and fit testing to be sure they can be worn 
effectively. Properly-operating laboratory chemical hoods and biosafety cabinets provide 
the best overall protection from chemical, biological, and radiological hazards in the 
laboratory.  Consult EH&S for work requiring respirators (i.e., as crop chemical 
applications, dust work, etc.).  See UMass Amherst Respiratory Protection Program 
EHS.RPP.01.12.  
 

Section 5 - Protective Clothing Outside the Laboratory  
 

UMass policy requires the use of appropriate gloves, eye protection, lab coats, and other 
personal protective equipment within the laboratory.   
 

a. Wearing gloves outside the lab should be minimized, except to move hazardous 
materials between laboratories. (See Chapter 9 Section 4 Transporting).   
 

b. If there is a need to transport hazardous materials, use a clean, ungloved hand to 
touch common surfaces and a gloved hand to carry the items: the one-glove rule. 
Alternatively, package the material so it may be handled without gloves. 
 

c. Gloves should never come in contact with door handles, elevator buttons, 
telephones, lavatory faucets, vending machines, bottled-water dispensers, ice-
making machines, or other surfaces outside the laboratory. 
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d. For the sake of safety, appearances, and courtesy, avoid wearing contaminated, 
stained, or potentially contaminated lab coats and other research clothing and 
equipment outside of the laboratory.   
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 Chapter 4   
 
 Ventilation 

  
Section 1 - Laboratory Ventilation Policy 
 
Section 2 – Chemical (Fume) Hoods 
     VAV and CAV chemical hoods 
     Low flow or high efficiency chemical hoods 

Procedures for Proper Use of Chemical Hoods  
Chemical Hood alarms  
Perchloric Acid Hoods  
 

Section 3 - Glove Boxes 
 
Section 4 - Gas Cabinets 
 
Section 5 - Biological Safety Cabinets 
 
Section 6 – Other local exhaust systems 

Horizontal Laminar Flow Hoods 
‘Elephant trunks’, Snorkels 
Slot Hoods  

 
Section 7 - Containment in Vacuum Systems 
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Ventilation 
  

Section 1 - Laboratory Ventilation Policy 
  
General room ventilation does not provide adequate protection against hazardous 
gases, vapors, and aerosols.  All work with corrosive, flammable, maloderous, toxic, or 
other dangerous materials must be conducted in a properly operating chemical hood, 
gas cabinet, or glovebox.  In special situations, vacuum systems are acceptable, if 
approved by EH&S.  Ductless chemical hoods are not acceptable.  When it is not 
possible to meet the above requirements, EH&S, the faculty member and the 
department head / chair must evaluate hazards and do a risk assessment together to 
determine if work can be conducted safely. (See Chapter 10 section 2 Prior Approval / 
Risk Assessment). 
 

Section 2 - Chemical Hoods 
  
Chemical hoods are checked annually for proper air-flow by Physical Plant and/or 
EH&S.  The velocity of the air at the face of the hood is measured with the sash fully 
open and at 16-18 inches opening.  The resulting air-flow is posted on a sticker attached 
to the lower right-hand corner of the sash.  On most hoods, green arrows are placed 16-
18 inches from the bottom of the hood to meet the minimum acceptable face velocity. 
EH&S recommends that researchers work with the sash lowered to the "green arrow 
level" to protect themselves from potential splashes, explosions or other dangerous 
reactions. Researchers should have the sash lowered as much as possible when 
conducting experiments.  
 
Hoods that do not meet the minimum exhaust requirements during EH&S inspections 
are posted "Warning Do Not Use."  Physical Plant is then notified to repair the hoods.  
After repairs have been made, EH&S will retest the hoods to verify their proper 
operation. 
 

Variable air volume hoods (VAV) maintain a constant face velocity at different sash 
heights.   VAV hoods also provide significant energy saving by reducing the flow rate 
when the hood is closed.  
 
Constant air volume hoods (CAV) increase or decrease the airflow/face velocity 
into the hood depending on the sash opening (e.g., closing the sash would increase 
the air face velocity; opening the sash would decrease the face velocity).  Work with 
the sash at least at the half sash level or lowered as much as possible.  
 
Low flow or High performance chemical hoods 

      These hoods, when newly installed need to pass the NIH modified ASHRAE 110 
standard with a minimum a face velocity of 80FPM at any sash opening height for 
research laboratories and 70FPM for teaching laboratories. These hoods tend to be 
deeper than the traditional laboratory chemical hoods and have internal or external 
airfoil and or movable baffles. Due to their design differences from traditional 
chemical hoods, laboratory personnel need to be made aware of their proper use, 
i.e. proper sash height to reduce exposures to hazardous chemicals.  Contact EH&S 
for more information on the use of these hoods.      
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Procedures for Proper Use of Chemical Hoods 

 
 Before using a hood, make sure air is entering the hood and the hood is 

functioning properly. 
 Report any problems with chemical hood operations to EH&S at 413.545.2682 or 

Physical Plant at 413.545.0600.  
 Do not block baffle openings or place bulky items in the hood that will prevent air 

from entering the baffle opening. 
 Avoid opening and closing the hood sash rapidly and avoid swift arm movement 

in front or inside the chemical hood. 
 Conduct work at least six inches in from the edge of the hood. 
 Lower the sash to at least "green arrow settings" to protect yourself from 

dangerous reactions and/or chemical splashes.  
 Keep the hood clean and uncluttered. Wipe up spills immediately.  
 Be aware that drafts from open windows, open doors, fans, air conditioners, or 

high traffic walkways may interfere with normal hood exhaust.  
 Do not attach "Kim-wipes" or other similar material to the hood sash.    
 Use perchloric acid only in a perchloric acid hood designed specifically for the 

hazards of the vapors produced (See: Perchloric Acid Hoods, this Section) 
 Keep the hood sash closed whenever the hood is not actively in use or is 

unattended to conserve energy. 
        

Chemical hood monitor  
 
Most newly installed chemical hoods at UMass should have a hood monitor installed 
near the face of the hood, usually on the upper right corner. The hood monitor 
indicates the air-flow into the hood at a certain hood sash opening.  It could be a 
digital readout or just an indicator light of high, low and proper flow (green).   Notice 
the air flow monitor before doing work in the hood.  The monitor should indicate 80-
120 FPM and will go into alarm if the flow is lower than 60FPM or higher than 150 
FPM at 18 inches sash opening.  Contact EH&S (413.545.2682) or Physical Plant 
(413.545.0600) if the hood goes into alarm.   
 
Chemical Hood Alarms 

 
Hood alarms indicate substandard operation of chemical hoods and are now 
installed on every new and upgraded hood system. The hood alarm (audio/visual) 
will indicate an exhaust flow malfunction by an audible and visual alarm.  If the hood 
alarm sounds, close the sash and notify EH&S.  Do not use the hood until repairs 
have been made and EH&S has removed the "Warning Do Not Use" sign.  Do not 
mute the alarm and continue working in the hood. 

 
Chemical Hood Purge Button 

 
In some buildings the hood monitor contains a red purge button.  When pushed, this 
button will open the pneumatic valve to allow a very large opening in the ductwork for 
maximum hood exhaust (e.g., in the event of a spill).  Turn off the purge button about 
2 hours after activating as a result of a spill. Do not work with the purge button on. 
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Perchloric Acid Hoods 
 

Regular chemical hoods must never be used for perchloric acid.  Special 
perchloric acid hoods must be used.  When perchloric acid is heated above 
ambient temperature, vapor is formed which can condense in the ductwork and form 
explosive perchlorates.  The perchloric acid hood and ductwork must be equipped 
with a water wash down system, which needs to be operated after each use of 
perchloric acid.  The hood must be labeled clearly and used only for perchloric acid 
or other mineral acids such as nitric, hydrochloric, and hydrofluoric.  No organic 
solvents should be stored or used in a perchloric acid hood. Contact EH&S for 
locations of perchloric acid hoods on campus and training for their proper use.   

  
Section 3 - Glove Boxes 
  
Glove boxes can be used for work with particularly hazardous substances including 
select carcinogens, reproductive toxins, air-reactive chemicals, and substances that 
have a high degree of acute or chronic toxicity.  Glove boxes equipped with HEPA-filters 
prevent particulates – including toxic dust, bacteria, and viruses -- from escaping into the 
laboratory.  Some glove boxes are also equipped with activated carbon filters that 
remove harmful gases and vapors from the exhaust air.  Glove boxes should be tested 
for leaks before each use.  A method to monitor the integrity of the system such as a 
shutoff valve or a pressure gauge is required.  Glove box contents shall be re-
inventoried on an annual basis.  Spills within glove boxes need to be cleaned 
immediately. 

 

Section 4 - Gas Cabinets 
  
Toxic and flammable gases such as arsine, phosphine, silane, hydrogen chloride, 
ammonia, hydrogen phosgene, hydrogen selenide, boron gases, chlorine trifluoride, 
hydrogen sulfine, methyl chloride, silyl halides, and nickel carbonyl must be used only in 
an approved gas storage cabinet.  In a gas cabinet, hazardous gases are vented 
through a scrubbing system containing neutralizing alkali, which allows inert gases to be 
exhausted to the atmosphere.  In addition, gas cabinets are equipped with monitoring 
devices and alarm systems that sense hazardous conditions, warn employees of a 
malfunction, and automatically shut-off the gas flow.  
 

Section 5 - Biological Safety Cabinets 
  
A biological safety cabinet (BSC) is the primary barrier protection for individuals working 
with biohazardous materials.  Laboratory procedures that could create airborne 
biohazards should always be performed in a BSC as it protects the laboratory workers 
and the environment from aerosols or droplets that could spread biohazardous material. 
The common element to all classes of biological safety cabinets is the high efficiency 
particulate air (HEPA) filter.  This filter removes particles with aerodynamic diameters of 
0.3 microns (i.e., the most penetrating particle size) with an efficiency of 99.97 percent.  
Particles with aerodynamic diameters both smaller and larger than 0.3 microns are 
removed with nearly 100 percent efficiency.  However, HEPA filters do not collect / 
remove vapors or gases. 
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To ensure safety, BSCs must be used correctly with good microbiological techniques 
and be in proper mechanical working order.  Cabinets should be certified for 
performance upon installation using the National Sanitation Foundation (NSF) Standard 
49, Section 6.  Recertification should be conducted annually or during the interim, if the 
cabinet is moved or if a performance problem is suspected.  The University has 
contracts with several companies to service and certify BSCs.  Information on 
certification is available from the Biological Safety Services Manager / Biosafety Officer 
at EH&S.  
 
The following general rules apply to biological safety cabinets at UMass Amherst 
 
 BSCs are certified annually by an outside company.  
 BSC surfaces must be decontaminated frequently and after work is complete.  
 Gas lines are prohibited in newly-installed BSCs.  
 Open flames are not recommended inside BSCs 
 Toxic and volatile chemicals are prohibited inside Class II, Type A BSCs.  Small 

quantities of these materials may be used in Class II, Type B BSCs.   
 Ultraviolet lights are not recommended for use in BSCs.  
  

Section 6 – Other Local Exhaust Systems 
 
6.1 Horizontal Laminar Flow Hoods (i.e., ‘clean benches’) 
  
Horizontal laminar flow "clean benches" are devices that look similar to biosafety 
cabinets, but only protect the product from contamination.  These devices provide a very 
clean environment, but must be used only for the manipulation of non-hazardous 
materials.  Since the operator sits in the downstream exhaust from the clean bench, this 
equipment must never be used for the handling of toxic, infectious, or sensitizing 
materials. Contact EH&S for yearly testing by an outside contractor for laminar flow 
benches.  
  
6.2. Elephant trunks, snorkels or extractor 
 
An ‘elephant trunk’ or ‘snorkel’ is a flexible duct or hose connected to an exhaust 
system. It is used often to capture the discharge from a gas chromatograph or other 
contaminants at the source such as: small weighing scale or alcohol swabbing.  
 
Do not use elephant trunks for chemical reaction work involving flammable or very toxic 
chemicals!  A working chemical hood should be used for those operations.  
 
The face velocity of a snorkel is usually 150-200 fpm but drops down sharply with a 
larger distance from the intake.  Therefore, keep contaminant source at the most 2 
inches away to assure an efficient capture.   EH&S will test the face velocity of newly 
installed snorkels (and yearly thereafter) with a smoke test for evaluating efficient 
capture in accordance with the American Conference of Governmental Industrial 
Hygienists’ (ACGIH) recommendations. 
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6.3. Slot hoods 
 
Slot hoods are local exhaust ventilation hoods specially designed to capture 
contaminants generated with a specific rate, distance in front of the hood, and release 
velocity for specific ambient flow.  Slot hoods have been used on the UMass campus to 
capture odor releases from hazardous waste stored in trays.  To be effective, the slot 
hood must be designed by a ventilation engineer taking into consideration the proper 
geometry, flow rate, and static pressure of the hood.  Consult EH&S for the proper use 
of slot hoods.   
 

Section 7 - Vacuum Systems 
  
Vacuum systems may become inadvertently contaminated with hazardous materials.  
When this happens, vacuum pump exhaust may present a potential airborne exposure 
risk, and, therefore, must be properly vented so that air in the laboratory is not 
contaminated. A trapping device or collection/overflow flask must be used to protect the 
vacuum system.  In addition an inline HEPA filter must be used when manipulating 
biohazardous materials.  Pumps and pump oils may also become contaminated with 
hazardous materials, and appropriate personal protective equipment should be worn 
when repairing pumps or changing pump oil. Oil leaks must be fixed and cleaned up 
promptly since oil under pumps can easily ignite. 
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Chapter 5   
  
 Emergencies and Incidents 

   
Section 1 - Preparation 
 
Section 2 - In the Event of a Chemical Spill 
 
Section 3 - In the Event of a Fire 
 
Section 4 - Incident Reporting 
 
Section 5 - Injuries and Injury Reporting 
 
Section 6 - Incident Review 
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 Section 1 - Preparation 
  
To be prepared for an emergency, know the hazards of each compound with which you 
work.  Assess the risks by consulting the chemical’s Material Safety Data Sheet (MSDS) 
and other relevant references before using any chemical.  Establish a laboratory 
emergency plan for hazardous materials and processes and post it in a conspicuous 
area for employees and emergency responders.   
Consider the following: 

 Location of safety equipment, emergency eyewash and drench shower, nearest 
exit, fire alarm pull station, fire extinguisher   

 Toxicity, reactivity, and flammability of the compound  
 Amounts involved  
 Expected duration of your exposure to the compound  
 Potential routes of entry for the chemical (i.e., inhalation, ingestion, skin contact) 
 Housekeeping in the laboratory and storage of hazardous materials  

  

Section 2 - In the Event of a Chemical Spill 
  

1.  Alert all persons nearby.  
2.  If you know that the chemical is low hazard, the spill is small, and you believe you 

can clean it up, do so.  Avoid breathing vapors from the spilled material.  Label 
and package cleaned-up materials according to the hazardous waste guidelines 
(See Chapter 11 Hazardous Chemical Waste Management).   

3.  If the chemical is not a low hazard or the spill is larger and you need help to clean 
it up, evacuate the area and close the door to the laboratory facility.  If 
flammables are spilled and your safety is assured, turn off any ignition devices 
prior to exiting the area.  

4.  Contact EH&S at 413.545.2682.  Or, 
5. Call 911 (on a lab phone) after 5pm and on weekends, to contact the 

UMass/Amherst Police. When using a cell phone, specify “UMASS Amherst” as 
the location of the incident.  Be prepared to provide the identity, amount, and 
location of the spill, as well as your location and a phone number where you can 
be reached (not your lab phone, since you should not remain in the lab after the 
spill). 

6.  If a spill reaches the environment (e.g. floor drain, sink drain), immediately contact 
EH&S at 413.545.2682. Attempt to stop or contain the spill/release at the source 
without endangering yourself and others by following these procedures:  

 
a. Extinguish all sources of ignition.  
b. Isolate all potential environmental receptors (e.g. drains, sumps, soil). 
c. Immediately report the spill / release to EH&S 
d. Wait for EH&S to arrive on the scene 

 

  Section 3 - In the Event of a Fire or Explosion 
  

1. Leave the area (if possible, remove all injured victims) and close the door.  
2. Activate the building fire alarm system, usually located near the exit.  
3. Call 911 from a safe location (on a cell phone specify ‘UMASS/Amherst’) and 

report the exact location of fire.  
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4. Use a fire extinguisher only if safe to do so; if the fire is small, you have had fire 
extinguisher training, and the building fire alarm system has been activated. 

5. Evacuate and stay clear of the building.  
6. Inform EH&S personnel or Fire responders of any chemicals involved in the fire. 

Discuss other chemicals that are stored in the laboratory. 
 
For more information on responding to fires, see the EH&S Fire Safety Manual. 
 

Section 4 - Incident Reporting 
All laboratory incidents must be reported to the faculty member, PI or Laboratory 
Director, the Department Head / Chair, and EH&S. A Laboratory Incident Report Form 
(http://www.ehs.umass.edu/lab-incidents-and-lab-incident-report-form) must be filled out 
and faxed (413.545.2600) or sent to EH&S (Draper Hall Room 117) within 48 hours.   
(See Section 5, this chapter if there is an injury as a result of the incident.) 
 

Section 5 - Injuries and Injury Reporting 
 
Seek medical treatment.  The most important thing to do if you have a work-related 
injury or illness is to seek appropriate medical treatment.  If you receive an injury that 
needs immediate advanced care, call 911 to summon an ambulance and emergency 
response personnel for care and transportation to the Cooley Dickinson Hospital’s 
Emergency Department.  
 
If your injury is less than an emergency but still in need of timely medical treatment, you 
may seek medical attention at the Walk-in Clinic at University Health Services. 
(Ambulance services cannot transport people to the Health Center).  
For a chemical exposure, medical personnel should be given the following information: 
1) identity of chemical(s), 2) condition(s) under which exposure occurred, and 3) signs 
and symptoms of exposure.  When possible, an MSDS should be provided.   
 
If a Major Injury CALL 911 
 - Notify occupants in the immediate area 

- If necessary, evacuate the area of any injured victims, but otherwise do not  
  move the injured party. 

- If a chemical exposure occurred, Use Eyewash/Drench Shower until the  
  ambulance arrives 

- Flush the affected area continuously (at least 15 minutes) 
- Remove all clothing if necessary to avoid continuous chemical reactions 

(EH&S has garments that can be used after drench shower use) 
 -Stay with the victim, until help arrives 
 
If a Minor Injury (but requiring more than a band-aid) 
 - Go to University Health Services 413.577.5000 and/or other health care   

   provider  
 - Report incident to Environmental Health and Safety at 413.545.2682. 

- Incident reports (see below) should be filed in accordance with University  
  policies 
 
EH&S will report to the location to assist if called by you, emergency personnel or 
University Health Services.  
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ALL laboratory incidents resulting in injuries must be reported to the faculty member, PI 
or Laboratory Director, the Department Head / Chair, and EH&S (413.545.2682). A 
Laboratory Incident Report Form (end of this chapter) must be filled out and faxed 
(413.545.2600) or sent (Draper Hall Room 117) to EH&S within 48 hours.    
A Notice of Injury (NOI) Report must be filed if you are a UMass employee (contact the 
Workers Compensation Specialist at Human Resources at 413.545.6114 for a copy of 
this report form).  This report needs to be filled out by the injured employee and signed 
by his/her supervisor and returned to Human Resources within 48 hours, with a copy 
faxed to Environmental Health and Safety (413.545.2600).  EH&S will investigate the 
incident and send a report to the supervisor, Department Chair, and the Department 
Laboratory Safety Coordinator. 
 

Section 6 – Incident Review 
Subsequent to all laboratory incidents, a review of the incident will be conducted with 
EH&S, the faculty member, PI or Laboratory Director, and the Department Head / Chair. 
Documentation resulting from this review will be filed with EH&S.    
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Laboratory Incident Report Form 
Name: 

 

Title: 

Department: 

 

Building / Room : 

Date/Time of incident: Phone #: 

E-Mail: 

Witness(es):  

Description of incident:  Include the use of Personal Protective Equipment, chemical hood
or other environmental control, safety equipment (attach additional pages if necessary). 

Did the incident result in a an injury: Yes           No         

Description of injury: 

Notice of Injury report submitted:   Yes           No          Date: 

Environmental Health and Safety (EH&S) notified:   Yes           No          Date:  

EH&S staff person notified: 

EH&S assessment performed by:  

Date: 

Emergency response information (include EH&S, fire, police, ambulance response 
present at the scene):  

Name of supervisor: 

 

Signature: 

 

Date: 
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CHAPTER 6 
 

Exposure Monitoring and Medical Treatment 
  
Section 1 - Exposure Monitoring 
 
Section 2 - Medical Examination and Consultation 
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Exposure Monitoring and Medical Treatment 
  
Section 1 - Exposure Monitoring 
  
Regular environmental or personal employee exposure monitoring of airborne chemical 
concentrations is not warranted or practical in laboratories because the chemicals are 
used for relatively short periods of time and in small quantities.  Also, procedures and 
safety equipment (e.g., chemical hoods, other environmental controls and PPE) have 
been implemented to minimize possible exposures.  Nevertheless, monitoring may be 
appropriate when highly toxic substances are used regularly, and/or when these 
materials cannot be used within a chemical hood or other vented enclosure.   
 
Laboratory employees who suspect that they have been overexposed to a toxic 
chemical should report to University Health Services (UHS) for medical treatment and 
notify EH&S of the exposure.  EH&S will perform an initial exposure assessment.  If 
there is reason to believe that exposure levels for a particular chemical may routinely 
exceed regulatory limits, appropriate monitoring, i.e. personal or area samplings for that 
chemical, should be conducted.  A written report with results of the monitoring will be 
sent to the affected employee, and his/her supervisor, within 15 working days of the 
receipt of the monitoring results.  If initial chemical monitoring determines that the 
monitored employee was exposed to a chemical or chemicals above regulatory limits, 
follow-up monitoring and other actions such as providing better engineering controls to 
the process, will be conducted in compliance with the provisions of the relevant 
standard. 
  

Section 2 - Medical Examinations and Consultations 
  
A physician is available at University Health Services (UHS) to respond to the 
occupational health concerns of all University staff and students.  All medical 
examinations and consultations will be performed by or under the direct supervision of a 
licensed physician and will be provided without cost to the employee / student, without 
loss of pay (if applicable) and at a reasonable time and place.  In the event of an 
emergency refer to Chapter 5. 
 
An opportunity to receive an appropriate medical examination and/or consultation will be 
made available: 
 

1. When an employee or student develops signs and symptoms associated with a 
hazardous material to which the individual may have been exposed in the 
laboratory 

2. When an event takes place in a laboratory resulting in the likelihood of an 
exposure (e.g., spill, splash, leak, explosion, etc.)  

3. When exposure monitoring reveals a chemical concentration above a relevant 
permissible exposure level or action level  

4. When there are special concerns about chemicals such as reproductive toxins. 
 

In the event of an exposure or potential exposure to a hazardous chemical, EH&S will 
provide the following information to the health care provider: 
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1. Identity of the hazardous chemical(s) and MSDSs to which the employee / 
student may have been exposed. 

2. Description of the conditions under which the exposure occurred including 
quantitative exposure data, if available. 

3. Description of the signs and symptoms of exposure that the employee / student 
is experiencing, if any. 

 
The healthcare provider will, in turn, provide the employee’s supervisor with a written 
opinion that will include the following information: 
 

1. Any recommendation for further medical follow up   
2. Statement that the employee / student has been informed by the healthcare 

provider of the results of the consultation or medical examination and any 
medical condition that may require further examination or treatment 

3. Recommendations regarding the individual’s care and/or limitations in the work 
place. 

 
The written opinion will not reveal specific findings of diagnoses unrelated to the 
occupational exposure. Special occupational health and educational programs have 
been set up for:  
 

 Laboratory animal care personnel  
 Feral animal handlers  
 Personnel handling human blood, body fluids, or tissues  
 Pesticide applicators (see Chapter 9 Section 6) 

 
Recommendations for immunization and/or medical surveillance may be made for 
personnel working with pathogenic agents or extremely toxic chemicals.  For 
recommendations or referrals to an occupational health provider, call EH&S at: 
413.545.2682. 
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CHAPTER 7   
 
 Training  

  
  Section 1 - Training and Information Policy 
 
 Section 2 - Laboratory Safety Training 
 
 Section 3 - Fire Safety Training 
 
 Section 4 - Supplemental Training 
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Training and Information 
  

Section 1 - Training and Information Policy 
  
Faculty members are responsible for ensuring that employees and students in their 
research laboratories receive proper training. In-person classroom EH&S General 
Laboratory and Fire Safety training is required prior to working in a research laboratory 
(See: http://www.ehs.umass.edu/training-guidelines for more information). Likewise, 
when biological or radioactive materials are being used, in-person classroom Biosafety 
or Radiation Safety training is required prior to working with these materials.  EH&S may 
also require additional training specific to hazards used in your research. Consult with 
EH&S, your department’s Laboratory Safety Coordinator and OWL training manager, for 
specific training requirements.  
 
Once in-person training has been completed, an annual refresher course, available on 
the web, is required for Laboratory Safety, Hazardous Waste Management, the 
Massachusetts Right To Know law (MGL 111F), Biological Safety, and Radiation Safety 
Training, see: http://www.ehs.umass.edu/owl-online-training.  
 
Students enrolled in teaching labs must receive laboratory safety training and 
information from the Teaching Laboratory Director or Instructor.  
 

Section 2 - General Laboratory Safety Training will include: 
  

 General information on safety equipment and personal protective equipment  
 Proper use of laboratory chemical hoods 
 Emergency procedures for fire, injury, chemical exposure, and chemical spill 

situations  
 Information on the Massachusetts Right-to-Know Law, including location and 

availability of additional reference materials on the hazards, safe handling, 
storage, and disposal of hazardous chemicals found in the laboratory, including 
Material Safety Data Sheets (MSDS)  

 Basic toxicology, including routes of entry and occupational exposure limits 
(PELs, TLVs)  

 Personal protective equipment (PPE) and their proper selection and use.  
 Hazardous waste management training including: Federal and State 

requirements for point of generation, collection, management and disposal of 
hazardous waste 
 

Section 3 - Fire Safety Training will include: 
  

 Common fire hazards and causes, and your role in preventing fires  
 What to do in case of a fire; what to do if trapped by a fire  
 Fire protection systems  
 How to choose and use the proper fire extinguisher  
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Section 4 - Specialized Supplemental Training 
 
Faculty members will provide formal safety education and training to supplement EH&S 
training for laboratory personnel that should be made as relevant to their work activities 
as possible and will include specific information on: 
 

 Locations of, or access to, the UMass Laboratory Health and Safety Manual / 
Chemical Hygiene Plan, the Waste Management Manual, the Biosafety Manual, 
the Radiological Safety Manual, Laser Safety Manual.  

 Hazards, signs and symptoms of exposure associated with specific chemicals, 
biological, or radioactive materials used in the laboratory. 

 Required personal protective equipment (PPE) for each process. 
 Laboratory procedures for safe handling of hazardous materials and emergency 

response related to these materials.  
 Location of Material Safety Data Sheets (MSDS) for hazardous chemicals 
 Laboratory procedures for the management of hazardous waste. 
 Review experimental procedures with employees and students and discuss all 

safety concerns for a lab where particularly hazardous chemicals or procedures 
are in use.  Consider whether a substitution with a less hazardous materials or 
technique can be made. 
 

Prior approval / Risk Assessment is required before conducting work with particularly 
hazardous chemicals or physical agents (See Chapter 10 Section 2 Prior Approval / Risk 
Assessment). 
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CHAPTER 8 
 

Record Keeping 
  
Section 1 - Medical Records 
 
Section 2 - Training Records 
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Record Keeping 
  
Section 1 - Medical Records 
  
University Health Services (UHS) 413.577.5000 will maintain confidential medical 
records on employees and students receiving medical surveillance and medical care by 
UHS.  (e.g. see Chapter 10 Section 1 Pesticides).  
 

Section 2 - Training Records 
  
Training records will include the following information: 
 
1. Date of training session 
2. Title of training  
3. Name of persons attending the training  
4. Instructor(s) conducting the training 
5. Department where the trainee(s) will be working 
6. Training topics covered (e.g., provide copy of training slides, handouts, etc.)   
 
Training records will be maintained in the EH&S office.  Copies will be forwarded to the 
Department Laboratory Safety Coordinators, the Department Head/Chair, or Principal 
Investigators, upon request. Records for additional safety training required by 
departments or individual faculty members will be kept in department offices or by the 
responsible faculty member.  For all online training records, see: 
 https://owl.oit.umass.edu/owl-c/user/loginpage.cgi?UserType=Student&Server=owl-ehs  
log in with last name and campus ID and print out your own certificate of completion.  
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CHAPTER 9 
 

Management of Chemicals 
  
Section 1 -  Procurement, Distribution and Maintenance in 

Chemical Environmental Management System 
(CEMS)  

 
Section 2 -  Storage 
 
Section 3 -  Labeling 
 
Section 4 -  Transporting 
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Management of Chemicals 
  

Government regulations such as those from the Department of Homeland Security require 
that the university maintain a chemical inventory of specific hazardous materials and their 
quantities. UMass Amherst uses the UNH Chemical Environmental Management System 
(CEMS) as an inventory database, a system for requesting disposal of chemicals or 
hazardous waste, and as a repository of chemical safety information (MSDS) 
(http://www.ehs.umass.edu/safety-data-sheets-search-form-formerly-known-msds).  

 

Section 1 – Procurement, Distribution and Maintenance in CEMS 
 

In order to maintain a chemical inventory for the campus, and for each individual laboratory, 
all chemical purchases must be shipped to a central location on campus where they can be 
bar-coded and entered into the CEMS system before distribution to the purchasing 
laboratory. 
 Address for shipment: 

University of Massachusetts 
710 North Pleasant St 
LGRT 125 
Amherst, MA  01003 
**ATTN: PI’s Name; Building Name & Room # of Lab (where the chemical will be 
stored) 

 Orders for chemicals should not be mixed with other laboratory supplies.  Only 
hazardous substances (or any chemical product, i.e. buffers, salt solutions, media 
components etc.) that weigh less than 60 lbs should be shipped to this address.  Other 
laboratory supplies (such as gloves or needles) should not be shipped to this address. 
Separate orders are necessary (and possibly 2 separate vendor accounts with different 
ship to addresses). 

 In the University’s procurement and accounting systems, all chemical orders (excluding 
radioactive chemicals) should be assigned billing Category/Account Code 739630 – 
Chemicals  

 Radioactive chemicals should be assigned Category/Account Code 739650 – 
Radioactive Materials 

 Upon delivery to 125 LGRT, chemicals are barcoded and delivered directly to the 
indicated laboratory. The materials will be delivered to the lab the same day if received 
before 3PM. 

 Biological and radioactive materials should also be shipped directly to LGRT 125.  
LH&SS will not barcode these materials, but will enter their information into the CEMS 
database and tracking system.  

 
Purchasing Chemicals with a Purchase Order 
 
Purchase Order (PO) entry information for the UMass system 

 
Part 1.  Define Requisition Info: 
Click on UMass Requisition Information 
 Under “Contact Name” list the “Responsible Owner (PI)”  
 Enter the specific Dept ID for the PI  
 Under “Contact phone” enter the phone number of the person entering the PO 
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Under Shipping Defaults: 
 Change the ‘Ship To’ to “CHEMS” this will auto-populate the above shipping address  
 In the “Attention” box type the PI’s name  

 
Under Accounting Default:  
 Location: enter the laboratory location/room code. Only one shipping destination and 

location per PO is allowed. For information on shipping locations see: 
www.umass.edu/procurement/docs/Significance_of_Location_Ship_To.doc 

 NOTE: A complete listing of Location Codes and their definitions can be found at the 
Procurement Department website:  
www.umass.edu/procurement/docs/Amherst%20Location%20Codes_12_2010.xls or 
contact Glenda Pons at 413.577.3631, gpons@ehs.umass.edu to request your location 
codes  

 Category Code (Account Code) Use 739630 – Chemicals, except radioactive chemicals. 
 

Part 2. Add Items and Services 
 Enter your order  

 
Part 3. Review and Submit 
Under Comment Section: 
 Enter comments such to ensure correct delivery information  
 Remember to click the <send to vendor> checkbox 

 
Purchasing Chemicals with a Procard  

 
 Confirm correct ship to address with operator or enter in the form on the vendor’s 

website  
Ship to address:  
University of Massachusetts 
710 North Pleasant St 
LGRT 125 
Amherst, MA  01003 

      **ATTN: PI’s Name; Building Name & Room # of Lab (where chemical will be stored) 
 Bill to address is not the same as the ship to address 

The Bill to address is for the person ordering the chemical and is the address on your 
Procard statement 

 Default Fisher account number and a VWR account number for chemicals can be 
obtained by contacting Glenda Pons at 413.577.3631 gpons@ehs.umass.edu 

  
More details of the CEMS program including shipping address, lab cards and other 
information are provided in Appendix G (Management of Hazardous Materials).   
See: Appendix G (Management of Hazardous inventory EHS-CEMS-SOP.05) 

 
All inquiries of the program should be directed to:  
Glenda Pons, Hazardous Materials Tracking Manager, EH&S 

 Phone: 413.577.3631 
 Email: gpons@ehs.umass.edu 

Laboratory Health and Safety Services (LH&SS) is located in Lederle Graduate Research 
Center (LGRT) Room 125 Tower C.   
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Maintenance of CEMS 
 

Inventory 
 In order to maintain an up to date inventory the EH&S will periodically re-inventory the 

chemicals in the laboratories. You may also choose to have your lab re-inventoried if 
needed by sending a request to gpons@ehs.umass.edu.  

 
Empty containers 
 Once a chemical has been used and the bottle is empty, remove the barcode and go 

into the CEMS system, search for the barcode number and then mark the container as 
“empty”. 

 Alternatively you can attach the bar code to the Inventory Disposal Log Form 
http://www.ehs.umass.edu/chemical-inventory-disposal-log-form. Staff from EH&S will 
drop by periodically to pick up your sheet and update your inventory. 
 

Transfer of containers 
 Transfer of chemicals to a different lab location under the same PI, go into CEMS and 

under “Update”, transfer the barcode to the new location 
 When the transfer is a result of a lab move or change in responsible owner, you must 

notify Laboratory Health and Safety Services at 413.577.3631, prior to any removal or 
relocation to scan and update the inventory. Do not remove barcodes.   

 
Disposal of chemicals as Hazardous Waste  
 When requesting a regular hazardous waste pick up, be sure the barcodes are removed 

and placed on the Inventory Disposal Form.  
 When requesting a lab cleanout as part of lab decommissioning, (See EH&S Laboratory 

Decommissioning policy: 
http://www.ehs.umass.edu/Laboratory%20Decommissioning%20_2011.pdf), call 
Laboratory Health and Safety Services at 413.577.3631 to have the chemicals scanned 
prior to pickup.  
 
 

Section 2 - Chemical Storage 
  
Both the size and number of chemical containers in a teaching or research laboratory 
should be kept to a minimum.  Chemicals should always be stored according to their 
compatibility and not in alphabetical order.  Acids, flammable liquids, halogenated 
materials, oxidizers and highly reactive chemicals should be separated and stored 
properly to avoid an unwanted chemical reaction.  Information on chemical compatibility 
is available in Appendix H or from references listed in Appendix A.   
 
The following are some general guidelines for the proper and safe storage of chemicals: 
 
 Storage areas should be well ventilated (consult with EH&S). 
 Use unbreakable secondary containers for storing highly toxic chemicals  
 Large containers of reagents should be stored on low shelving. Only water, dilute salt 

solutions or pH buffers should be stored above eye level.  
 Flammable chemicals must not be stored in household (domestic) freezers or 

refrigerators. 
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 Flammables requiring refrigeration should be stored in flammable-storage 
refrigerators or freezers.   

 Hazardous chemicals should not be stored on floors, on bench tops, or inside 
chemical hoods.  All containers of highly-toxic chemicals should be clearly labeled 
with chemical composition, known hazard and warning for handling.  

 Malodorous chemicals should be stored in desiccators, inside cabinets, or 
underneath chemical hoods.  

 Reactive chemicals should be stored in air-tight containers or glove boxes and/or at 
very low temperatures.  

 All highly toxic chemicals with a limited shelf life should be dated when opened and 
tracked and monitored for deterioration in the storage facility.  

 Inventories of storage areas should be conducted at least annually.  Contact CEMS 
at 413.577.3631 for assistance with chemical re-inventory. 

 Dispose of any reagents with suspect purity and/or age.  
 Keep quantities of accumulated chemicals in the laboratory at a minimum to 

minimize the risk of exposures, fires, and waste disposal problems.  Consult EH&S 
for the list of reuse and exchange of chemicals before purchasing new ones.    

  
2.1 Storage by location 
 
Laboratory chemical hoods:  
 
Do not store chemicals in the hoods as this may impede airflow and reduce the 
effectiveness of the hood.  
 
Refrigerated storage:  
 
Store flammable liquids in refrigerators or freezers designed for storage of flammable 
liquids.  Do not use household (domestic) refrigerators or freezers for the storage of 
hazardous materials.  There are three classifications for refrigerators and freezers: 
standard, flammable safe (designed to prevent flammable vapors inside the unit from 
contacting ignition sources, the compressor motor, wiring, and thermostat are sealed 
from the internal atmosphere) and explosion proof (designed for use in areas where a 
flammable/explosive atmosphere is present outside the unit such as industrial production 
areas). Each class has unique design features that make the unit appropriate for use in 
specific applications or environments. (See flammable liquids storage below). Since 
refrigerators and freezers have no interior space venting, all chemicals stored should 
have tightly-sealed caps.  Chemical refrigerators need to have a sign posted as: ‘NO 
FOOD, BEVERAGES’, ‘LAB USE ONLY’ and/or CHEMICALS STORAGE ONLY. 
Contact EH&S for this signage. 
  
Cold rooms: 
 
Cold rooms have closed air circulation systems that re-circulate escaped chemical 
vapors within the chamber.  Refrigerator coils in cold rooms are aluminum and subjected 
to damage from a corrosive atmosphere.  Cold rooms shall not be used to store the 
following: flammable liquids or solids, dry ice, highly toxic liquid chemicals or 
compressed gases.  If such chemicals need to be kept refrigerated, they can be stored 
in approved refrigerators or freezers (See refrigerated storage).  
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Post a warning sign at the door of cold room to prevent such storage.  Contact EH&S for 
signage.  
 
Flammable and combustible liquids storage: 
 
National Fire Protection Association (NFPA) Standard 45 limits the quantity of flammable 
and combustible liquids in laboratories. State and local building codes should also be 
consulted.  The quantity allowed depends on the construction of the laboratory, number 
of fire control zones in the building, floor # where the laboratory is located, storage of 
flammable liquids in flammable-liquid storage cabinets or safety cans, and type of 
laboratory (i.e. instructional or research and development).  Container size is limited by 
both the NFPA 30 and 45 regulations. Label all chemical containers with the identity of 
the contents and hazard warning information.  Flammable liquids not stored in safety-
cans must be stored in storage cabinets rated for flammable storage.  Keep flammable 
and combustible liquids away from strong oxidizing agents, such as nitric or chromic 
acid, permanganates, chlorates, perchlorates and peroxides.  Keep flammable and 
combustible liquids away from any ignition sources. Consult NFPA 45 Fire Protection for 
Laboratories Using Chemicals for storage limits for flammable and combustible liquids 
specific to your size and type of laboratory. Consult EH&S (413.545.2682) with 
questions on proper flammable storage limit for your lab spaces.         
 
Cabinets:  
 
Cabinets under chemical hoods and laboratory benches can be used for storage of 
chemicals.  Some under- hood cabinets are designed specifically for the storage of 
flammable liquids or acids.  There must be a sign posted indicating that such storage is 
permissible.  Newly- installed flammable storage cabinets must have venting capacity 
into an exhaust air vent pipe and not into the chemical hood. Do not store chemicals in 
cabinets under the sink where there may be exposure to water.  Cleaning supplies may 
be stored in cabinets under the sink.  Cabinets for chemical carcinogens or highly-toxic 
chemicals should have a lock.  Regulations of the Drug Enforcement Administration 
(DEA) and Bureau of Alcohol, Tobacco and Firearms require locked storage for 
controlled substances and some specific explosive compounds.  
 
Desiccator jars:  
 
Desiccator jars or cabinets can be used for the storage of air- and water-reactive, toxic 
and malodorous chemicals.  In the case of extreme malodorous compounds, such as 
mercaptans, replace desiccator material with a vapor absorber such as activated 
charcoal to better control odors.  
 
Bench tops and shelves: 
 
Storage of chemical containers on bench tops is undesirable and may increase the risk 
of accidental breakage by researchers, custodians, construction and emergency 
response personnel.  When storing chemicals on open shelves consider a few factors 
such as: compatibility grouping (See Section 2.2 Storage by compatibility), the container 
material (plastic or metal instead of breakable material such as glass), and the physical 
state of the chemical (i.e., it is riskier to store liquids on open shelves compared to 
solids).  In addition, containers on shelves should be secured, or placed inside 
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secondary containers - either metal or plastic - as an extra level of containment should 
the container break during storage.  A good rule of thumb is to keep flammable liquids, 
acids, and oxidizer liquids below eye level.  Only water, dilute salt solutions or mild pH 
buffers should be permitted to be stored on shelves above eye level.  
 

2.2 Storage by compatibility 
 
‘Incompatible’ chemicals should be stored completely separate from one another to 
prevent mixing in the event of an spill or release of the material.  If chemical storage 
space is limited in the laboratory, chemicals can be stored in the same cabinet provided 
that they are segregated according to their hazard class and stored in secondary 
containers such as trays, tubs or buckets. These secondary containers reduce the 
chance that incompatible chemicals will inadvertently contact each other.  
 
 
2.2.1  There are several schemes for storing laboratory-scale quantities of chemicals by 

compatibility.  One is shown in the following table. 
 
Example:  Sodium hydroxide is a base (Class 8b), and should not be stored with chemicals that 
are of Class 1 (explosives), Class 4 (flammable solids), Class 5 (oxidizers), Class 6 (poisonous 
and infectious materials), or Class 8a (acids) 
 
      Class                                          1 2     3   4    5      6      7    8A    8B     9   

1 Explosives * X X X X X X X X   
2 Compressed Gasses X     X X    

3 
Flammable and Combustible 
Liquids 

X    X X     

4 Flammable Solids X     X  X   
5 Oxidizers X          

6 
Poisonous and Infectious 
Materials 

X X X X X   X   

7 Radioactive Materials X X         
8a Acids (corrosive) X   X X X   X  
8b Bases (caustics) X   X X X  X   
9 Miscellaneous X          

 
An ‘X’ in the chart indicates two classes of chemicals that MUST NOT be stored together 
* Explosives require special segregation (contact EH&S) 

 
2.2.2 Another scheme for storing chemicals by compatibility is to keep the following 

chemical groups separate by using secondary containers, cabinets or just 
distance.  This method was adapted from University of North Carolina (UNC) lab 
safety manual.  Chemicals with an NFPA 704 or HMIS reactive rating of 3 or 4 
should be stored in dedicated and labeled cabinets.  Within compatibility groups, 
chemicals can be arranged alphabetically to facilitate ease of retrieval.  The 
following are recommended compatibility groups:  

 
 
Group A:  Acids, Inorganic 
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Store large bottles of acids in special acid-storage cabinets, with plastic liner, 
cabinets under lab benches, or on low shelves.  Acid bottles need to be stored in 
plastic secondary containers to prevent breakage.  Separate inorganic and 
oxidizing acids from organic compounds including organic acids and other 
combustible materials.  Store acids separate from bases and other reducing 
agents.  Inorganic salts, except those with heavy metals, can be stored with this 
group.  Glacial acetic acid should be stored with flammables and combustible 
materials since it is combustible. 
 
Group B:  Bases   
 
Segregate bases from acids and oxidizers on shelves near the floor. Place 
containers in trays for secondary containment in the event of leakage or breaks.  
The preferred storage container for inorganic hydroxides is polyethylene instead 
of glass.   
 
Group C:  Organic chemicals 
 
Segregate organic compounds from inorganic compounds.  Organic chemicals 
and inorganic chemicals with an NFPA704 or HMIS reactive hazard rating of 0, 1, 
or 2 may be stored together.   Chemicals with a reactive hazard rating of 3 or 4 
should be stored separately.  
  
Group D: Flammable and combustible Organic liquids 
 
Limits for the storage of flammable liquids are based on fire hazards associated 
with each liquid and on specific location. 
 
These limits are for the total amount of chemicals on hand including chemicals in 
storage, chemicals in use, and hazardous waste chemicals. Consult EH&S with 
questions on proper flammable storage limit for your lab spaces.  

 
The following requirements must be followed: 
 

* Flammable liquids stored in the laboratory should be kept to a minimum  
* Flammable liquids should not be stored next to incompatible chemicals such 

as acids, strong bases, or oxidizers.   
* Storage of flammable liquids outside approved flammable storage cabinets 

and safety cans must not exceed 10 gallons per 100 square feet of laboratory 
space (this includes waste), depending on specific location 

* If you have flammable storage cabinets and approved safety cans, storage 
must not exceed 20 gallons per 100 square feet of laboratory space, 
depending on the specific location 

* There are also maximum container size requirements for different classes of 
flammable liquids, and limits for the maximum amounts stored in a laboratory. 
Consult EH&S for more information. 

  
 
Safety Cans 
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Safety cans are approved by Underwriter Laboratory (UL) or Factory Mutual 
(FM) for flammable and (non-corrosive) combustible materials.  They are 
made of 22-gauge steel and have a self-closing lid or quarter turn spigot.  
 
Flammable Storage Cabinets 
 
Flammable storage cabinets are designed to contain a fire for 10 minutes -- 
enough time to allow you to safely evacuate the fire area.  Flammable 
storage cabinets shall not be vented by removing bung caps.  They should 
not be located near exits, electrical panels, or sources of heat or ignition.  Any 
new installation of a flammable- storage cabinet shall be vented in 
accordance with all applicable regulations. 
 
Flammable Storage Refrigerators 
 
Flammable liquids must not be stored in an ordinary household-type 
(domestic) refrigerators and freezers. Ordinary household refrigerators are 
dangerous to use with flammable liquids due to the presence of potential 
ignition sources such as switches, relays and sparking fan motors.  
Flammable storage refrigerators are specially designed to prevent internal 
explosions caused by flammable vapors coming in contact with ignition 
sources (e.g., the temperature control switch or the light).  In addition, 
explosion-proof refrigerators and freezers – when needed for use in 
hazardous areas -- must have an explosion-proof interior and exterior.  These 
refrigerators and freezers must meet applicable UL, and NFPA standards.  
An updated log of the chemicals stored in the refrigerator should be kept in 
the lab preferably in a plastic pocket attached to the door.  
 
IMPORTANT: Food and beverages must never be stored in any laboratory 
refrigerator in which chemicals, biological, and/or radioactive materials are 
kept.  If the food and beverage items are being used for research purposes, 
they must be labeled: "For Experimental Use Only." 

 
Group E: Inorganic Oxidizers and salts  
 
Store inorganic oxidizers in a cool, dry place away from combustible materials 
such as zinc, alkaline metals, formic acid, and other reducing agents.  Inorganic 
salts may also be stored with this group.  Store ammonium nitrate separately.  
 
Group F: Organic peroxides and explosives 
 
Peroxides are shock and heat sensitive and readily decompose in storage ((e.g., 
benzoyl peroxides).  Store shock and heat sensitive chemicals in a dedicated 
cabinet.  Some other non-peroxide compounds can also form shock sensitive, 
explosive peroxides when stored in the presence of oxygen.  These include: 
Ethyl Ether, Tetrahydrofuran, and Cumene.  See also Section 6 for additional 
information about safely handling and storing peroxidizable compounds.  
Common explosive compounds include 2,4,6 trinitrotoluene (TNT), nitroglycerin 
and several metal fulminates and azides.  
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Picric acid (2,4,6 trinitrophenol) is normally sold as a saturated solution 
containing at least 40% water and is classified as a flammable solid.  If allowed to 
dry to less than 10% water, picric acid becomes a DOT Class 1.1 explosive.  
Nitroglycerin in research is usually sold as a tincture mixed with alcohol, but if the 
alcohol evaporates, the result is explosive nitroglycerin.  Notify EH&S when using 
compounds that are explosive or can become explosive with age or evaporation.  
 
Group G: Reactives 
 
Water reactive materials should be stored in a cool dry place protected from 
water sources.  Alkali metals (lithium, sodium, potassium, rubidium and cesium) 
should be stored under mineral oil or in waterproof enclosures such as glove 
boxes.  As an added precaution, store containers in trays or other secondary 
containers filled with sand.  Obtain a Class D fire extinguisher from EH&S when 
working with water reactives in case of fire.  
Pyrophorics (air reactives) should be stored in a cool, dry place in air-tight 
containers.  Store white and yellow phosphorus under water in glass-stoppered 
bottles inside a metal can for added protection.  
 
Group H:  Cyanides and sulfides  
 
Cyanides and sulfides react with acids to release highly-toxic gases.  They must 
be stored separate from acids and oxidizers.   
            
Group I:  Carcinogenic and highly toxic chemicals  
 
Provide a separate storage cabinet -- preferably with its own locking key -- for 
highly toxic and carcinogenic chemicals.  Provide chemical-resistant secondary 
containers for these containers.  Label the storage cabinet with warning signs 
such as “ HIGHLY TOXIC CHEMICALS “ or “ CANCER-SUSPECT AGENTS”  .  

 
2.2.3  A third scheme for storing chemicals by compatibility is shown as the following 

Chemical Compatibility Chart: 
 

Chemical Compatibility Chart 

Below is a chart adapted from the CRC Laboratory Handbook, which groups various 
chemicals into twenty three major groups.  The chart includes examples of the materials 
within a group and the incompatible chemical groups.  Use this chart only as a general 
guide.  The chart is not meant to be all-inclusive, but it can be helpful when making chemical 
storage decisions.  

Group Name Example Incompatible Groups
Group 1 Inorganic Acids Hydrochloric acid 

Hydrofluoric acid 
Hydrogen chloride 
Hydrogen fluoride 
Nitric acid 
Sulfuric acid 
Phosphoric acid 

2,3,4,5,6,7,8,10,13,14,
16,17,18,19,21,22,23 
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Group 2 Organic acids Acetic acid 
Butyric acid 
Formic acid 
Propionic acid 

1,3,4,7,14,16,17,18,19
,22 

Group 3 Caustics Sodium hydroxide 
Ammonium hydroxide 
solution 

1,2,6,7,8,13,14,15,16,
17,18,20,23 

Group 4 Amines and 
Alkanolamines 

Aminoethylethanolamine 
Aniline 
Diethanolamine 
Diethylamine 
Dimethylamine 
Ethylenediamine 
2-Methyl-5-ethylpyridine 
Monoethanolamine 
Pyridine 
Triethanolamine 
Triethylamine 
Triethylenetetramine 

1,2,5,7,8,13,14,15,16,
17,18,23 

Group 5 Halogenated 
Compounds 

Allyl chloride 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Methylene chloride 
Monochlorodifluoromethan
e 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 

1,3,4,11,14,17 

Group 6 Alcohols 

Glycols 

Glycol Ether 

1,4-Butanediol 
Butanol (iso, n, sec, tert) 
Diethylene glycol 
Ethyl alcohol 
Ethyl butanol 
Ethylene glycol 
Furfuryl alcohol 
Isoamyl alcohol 
Methyl alcohol 
Methylamyl alcohol 
Propylene glycol 

1,7,14,16,20,23 

Group 7 Aldehydes Acetaldehyde Acrolein 
Butyraldehyde 
Crotonaldehyde 
Formaldehyde 
Furfural 
Paraformaldehyde 
Propionaldehyde 

1,2,3,4,6,8,15,16,17,1
9,20,23 

Group 8 Ketones Acetone 
Acetophenone 
Diisobutyl ketone 

1,3,4,7,19,20 
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Methyl ethyl ketone 
Group 9 Saturated Hydrocarbons Butane 

Cyclohexane 
Ethane 
Heptane 
Paraffins 
Paraffin wax 
Pentane 
Petroleum ether 

20 

Group 10 Aromatic Hydrocarbons Benzene 
Cumene 
Ethyl benzene 
Naphtha 
Naphthalene 
Toluene 
Xylene 

1,20 

Group 11 Olefins Butylene 
1-Decene 
1-Dodecene 
Ethylene 
Turpentine 

1,5,20 

Group 12 Petroleum Oils Gasoline 
Mineral Oil 

20 

Group 13 Esters Amyl acetate 
Butyl acetates 
Castor oil 
Dimethyl sulfate 
Ethyl acetate 

1,3,4,19,20 

Group 14 Monomers 
Polymerizable Esters 

Acrylic acid 
Acrylonitrile 
Butadiene 
Acrylates 

1,2,3,4,5,6,15,16,19,2
0,21,23 

Group 15 Phenols Carbolic acid 
Cresote 
Cresols Phenol 

3,4,7,14,16,19,20 

Group 16 Alkylene Oxides Ethylene oxide 
Propylene oxide 

1,2,3,4,6,7,14,15,17,1
8,19,23 

Group 17 Cyanohydrins Acetone cyanohydrin 
Ethylene cyanohydrin 

1,2,3,4,5,7,16,19,23 

Group 18 Nitriles Acetonitrile 
Adiponitrile 

1,2,3,4,16,23 

Group 19 Ammonia Ammonium Hydroxide 
Ammonium Gas 

1,2,7,8,13,14,15,16,17
,20,23 

Group 20 Halogens Chlorine 
Fluorine 

3,6,7,8,9,10,11,12,13,
14,15,19,21,22 

Group 21 Ethers Diethyl Ether 
THF 

1,14,20 

Group 22 Phosphorus Phosphorus, Elemental 1,2,3,20 
Group 23 Acid Anhydrides Acetic anhydride 

Propionic anhydride 
1,3,4,6,7,14,16,17,18,
19 
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Section 3 – Chemical Labeling 
  
ALL containers, including beakers, vials, and flasks should have the following label 
information: 

 chemical name 
 hazard warnings 
 name of researcher in charge 
 date of transfer to vessel 

 
 Labels on incoming containers must not be removed or defaced.  Certain chemicals, 
such as those that form peroxides (e.g., ethyl ether), have expiration dates provided by 
manufacturers / suppliers printed on their containers, and it is important that all such 
chemicals are either used up or properly discarded on or before these expiration dates.  
 
Disposing of ‘unknown or unidentified chemicals’ is extremely costly.  All researchers 
who plan on leaving the University are responsible for identifying and properly disposing 
of the chemical waste and any samples generated in their laboratory.  It is the 
responsibility of the Department Head / Chair to ensure that this is enforced.  
(See EHS Laboratory Decommissioning policy: 
http://www.ehs.umass.edu/Laboratory%20Decommissioning%20_2011.pdf) 
 

Section 4- Transporting Chemicals 
  
Secondary containment of chemicals is required when transporting chemicals outside 
the laboratory.  Appropriate secondary containment is a durable container (e.g., a 
"Rubber Maid" tote, plastic pail, or bottle carrier) with a properly fitted cover, and partially 
filled with an absorbent material (e.g., vermiculite or speedi-dri). 
 
Under no circumstances should anyone transport chemical containers in a passenger 
elevator without the use of secondary containers.  The Lederle Graduate Research 
Tower chemical material service elevator (dumbwaiter) must be used for transporting 
chemicals in that building and is available during regular business hours.  The guidelines 
for use, developed by the Lederle Tower Safety Committee, must be followed. Do not 
carry specimens in polystyrene boxes with dry ice or cryogenic liquids in a private 
vehicle.  Be aware that strict federal and state regulations address the transport of 
hazardous biological, chemical, and radiological materials on public roads. 
 
For transport of chemicals onto and off campus, see: EH&S HazMat shipping program:   
https://ehs.umass.edu/shipping-hazardous-materials-instructions  
 
Note: all shipments of chemicals or other materials onto or off campus are subject to 
‘export controls’ which are the United States laws and regulations that regulate and 
restrict the release of critical technologies, technical data, software code, equipment, 
chemical and biological materials, and other materials, and information and services to 
foreign nationals and foreign countries for reasons of foreign policy and national security. 
See the research compliance website for more information: 
http://www.umass.edu/research/export-control  
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CHAPTER 10 
 

Working With Chemicals 
  
Section 1 - Special Handling Procedures for Chemicals 
 

Flammable Liquids  
Highly Reactive or Explosive Chemicals 
Peroxidizable Compounds  
Corrosives 
Compressed Gases  
Procedures for Proper Handling of Gas Cylinders 
Cryogenic Liquids  
Chemicals of High Acute and Chronic Toxicity  
Procedures for Handling Highly Toxic Chemicals  
Controlled Substances 
Department of Homeland Security Chemicals of Interest 
Nanoparticles 
Pesticides  

 
Section 2- Prior / Continued Approval for Hazardous Chemical 
Operations [Risk Assessments] 
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Working with Chemicals 
  
For assistance in identifying hazardous chemicals, see Appendices, I, J and K.  The 
procedures below are listed for specific classes of hazardous chemicals. 
 

Section 1 – Special Handling Procedures for Chemicals 
 

 
Flammable Liquids 

 
Fire hazards are associated with vapors from a flammable liquid.  In order for a fire to 
occur, the following conditions must be met: 
 Concentration of the vapor must be between the upper and lower explosion limit 

(UEL, LEL) 
 An oxidizing material (e.g., oxygen in the room) must be present 
 Source of ignition 

 
Work safely with flammable liquids.  All procedures and experimental apparatus used 
in the handling of large quantities of flammable liquids must be approved by the 
Department Head / Chair. Always consider the risk of fire when planning a laboratory 
experiment with flammable liquids. 
 
 Order only the amounts that are necessary 
 Remove all nearby sources of ignition 
 Never use open flame to heat flammable liquids. Preferred heat sources include 

steam baths, water baths, oil and wax bath, salt and sand baths, heating 
mantles, hot air or nitrogen baths.) 

 When transferring flammable liquids using metal containers, ground and bond 
both containers to disperse static electricity. 

 Store flammable liquids in safety cans, flammable storage cabinets, or flammable 
storage refrigerators. 

 Locate all distillation apparatus inside the chemical (fume) hood 
 Do not leave solvent distillation processes unattended 
 When using sodium potassium amalgam (NAK), or other metals or metal 

solutions, for reactions or solvent distillation, be sure the catalyst material is 
properly quenched and disposed of at the end of the procedure or process and 
that the material is not allowed to dry.  Proper quenching protocols must be in 
place.  Contact EH&S if you need more information. 

 Be aware that vapors of flammable liquids are heavier than air and can travel 
considerable distance along the floor.  Minimize the amount of 5 gal solvent or 
waste solvent cans stored on the floor near chemical hoods. 

 Provide as much ventilation as possible to dilute flammable vapors and prevent 
formation of gaseous explosive mixtures.  Use hood purge button, if present, in 
the event of a spill to dilute vapor in a chemical hood.  Use red room purge 
button, if present, to dilute vapor from spills in the room. 

 When doing flash chromatography, do not use lab air pressure without a 
regulator.   No more than 20 PSI should be used, as incidents can occur from 
over pressurization of the column. 
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Highly Reactive or Explosive Chemicals 
 
Highly reactive chemicals that are inherently unstable can react in an uncontrolled 
manner to liberate heat, toxic gases, or lead to an explosion.  They include shock 
sensitive chemicals, high-energy oxidizers (See Appendix I), and peroxide formers 
(See Appendix J).   Examples of shock sensitive materials include many acetylides, 
azides, organic nitrates, nitro compounds, azo compounds, perchlorates, and 
peroxides.  
 
Before working with these materials, safety information should be reviewed by both 
the Principal Investigator and lab personnel to evaluate proper storage and handling 
procedures.  The improper handling of these materials may result in a runaway 
reaction that can become violent.  Careful planning of experiments using reactive or 
shock sensitive materials are of utmost importance to avoid serious incidents and/or 
injuries.   All procedures and experimental apparatus used in the handling of highly 
reactive or explosive chemicals must be approved by the Department Head / Chair. 
In addition, a risk assessment should be carried out by lab personnel and reviewed 
and approved by EH&S and the Institutional Chemical Safety Committee.  (See 
Chapter 10 Section 2 Prior Approval / Risk Assessment). 
 
 Procedures for working with highly-reactive or explosive chemicals. 
  
 When handling highly-reactive materials, make sure emergency equipment is at 

hand.  Request specialty fire extinguishers from EH&S (e.g., Class D for 
flammable metal fires) 

 Secure reaction equipment properly. Set up the apparatus in a way to allow for 
the immediate removal of any heat source, cooling of the reaction vessel, 
cessation of reagent addition, and closing of the laboratory chemical hood sash.    

 Use impact protection (shields and guards), in addition to chemical splash 
protection (eye protection, gloves, lab coats).  All eye and impact protection must 
conform to ANSI standard Z87.1, 1989.  Personal protective equipment (PPE) 
use is NOT a substitute for proper engineering controls (i.e., ventilation or 
enclosing the process, etc.). 

 Handle shock-sensitive chemicals gently to avoid friction, grinding, and impact.   
 Handle the smallest amount of reactant when attempting a hazardous reaction.  
 Conduct a special risk assessment before scaling up any reaction in which an 

explosive substance is used or could be generated 
 Use a safer alternative chemical whenever possible.  
 
If the risks are high, experiments should be performed in an isolated facility 
with explosion venting and explosion-resistant construction. 
 
Peroxidizable Compounds 
 
Under normal storage conditions, peroxides can form and accumulate in 
peroxidizable compounds (see Appendix J for some common peroxidizable 
compounds).  Peroxides may then explode violently when chemicals are subject to 
thermal or mechanical shock.  To prevent incidents, peroxidizable compounds 
should be identified, dated upon opening, inventoried, and evaluated for safe use 
after three months (e.g., testing for peroxides).  Do not store peroxidizable 
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compounds in colorless glass bottles.  Formation of peroxides is catalyzed by light.  
More information is available from EH&S and in the National Safety Council 
Publication, "Recognition and Handling of Peroxidizable Compounds." All procedures 
and experimental apparatus used in the handling of peroxidizable compounds, must 
be approved by the Department Head / Chair. 
  
Corrosives 
 
Corrosive chemicals include strong acids and bases, dehydrating agents, nonmetal 
chlorides, and halogens. These chemicals are acute health hazards and present 
problems in handling and storage. All procedures and experimental apparatus used 
in the handling of corrosives, must be approved by the Department Head / Chair. In 
addition to general procedures for handling of chemicals detailed in this manual, the 
following procedures should be followed: 
 
 Purchase corrosives in containers coated with a protective plastic film, when 

available.  
 Store corrosives under the hood, on low shelving or in acid storage cabinets. 

Gas cylinders (lecture size) should not be stored in the same cabinet with 
corrosive liquid, because of possible cylinder/valve damage.  

 
Properly segregate hazardous materials to prevent fire, explosion, or toxic gas 
release. 
 
Hydrofluoric acid 
 
Hydrofluoric acid (HF) is a weak inorganic and extremely corrosive acid used for 
many purposes including mineral digestion, surface cleaning, etching, metal 
cleaning, and laboratory reagent.  Hydrofluoric acid can be found in household 
products such as rust removers, automotive detailing products, and stain removers.  
The unique properties of hydrofluoric acid make it significantly more hazardous than 
many of the other acids used on campus. All procedures and experimental apparatus 
used in the handling of hydrofluoric acid, must be approved by the Department Head 
/ Chair. 

 
Chemical Properties of HF: 
 Clear, colorless liquid 
 Density similar to water 
 Distinct ability to dissolve glass 
 May form explosive levels of hydrogen upon contact with metals 
 Will attack glazes, enamels, pottery, concrete, and leather 

 
The Principal Investigator is responsible for training his/her students and staff in the 
proper handling of hydrofluoric acids and the use of personal protective equipment 
when dispensing or transporting hydrofluoric acid.  Before using HF in the laboratory, 
the lab must have a vial of calcium gluconate as antidote, stored inside the first aid 
kit.  Working with HF requires a dedicated chemical hood with no other solvents or 
organic chemicals present.  Contact EH&S at 413.545.2682 to order calcium 
gluconate.  
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Perchloric acid 
  
Perchloric acid is a powerful oxidizing agent that when in contact with reducing 
materials, or even ordinary combustible compounds, forms perchlorate salts.  
Perchlorate salts are highly explosive and can accumulate in the fan housing of 
chemical (fume) hoods.  Always work with perchloric acid in perchloric acid hoods 
only (See Chapter 4 Section 2 Perchloric acid hoods). ç Consult EH&S before doing 
a perchloric acid procedure for locations of perchloric acid hoods on campus.  
 
Compressed Gases 
 
Compressed gases may present both physical and health hazards.  Gases may be 
flammable, reactive, corrosive, or toxic, and these properties must be considered 
when developing experimental procedures and designing apparatus.  In addition, 
compressed gases when not handled properly and contained in properly designed 
vessels can be extremely hazardous with a high potential for explosion.  All 
procedures and experimental apparatus used in the handling of extremely toxic 
gases, and gases with a high potential for explosion, must be approved by the 
Department Head / Chair (see Appendix K for a partial list of Hazardous Gases).  
EH&S should be consulted for technical assistance. (See Chapter 10 section 2 Prior 
Approval / Risk Assessment). 

 
 
Although each approved gas cylinder is designed, constructed, and tested to safely 
contain its contents, the following procedures should be taken in handling and storing 
compressed gases.  Please note that lecture size bottles cannot be purchased 
unless prior approval is obtained from EH&S. (See 
http://www.ehs.umass.edu/hazardous-lecture-bottle-purchase-and-use-policy). 
 
  
Procedures for Proper Handling of Gas Cylinders: 
 
 Cylinders must be clearly marked with their contents.  
 Regulators must be compatible with gas cylinders.  Do not use adapters.  
 Cylinders must be secured to a wall or bench. A gas cylinder cart or stand is also 

acceptable.  
 Cylinders must be stored in a cool, dry, well-ventilated area away from ignition 

sources, electrical supply sources, and heat.  
 A safety cap or regulator must always be attached to the cylinder.  
 Transport capped cylinders on an approved cylinder cart.  
 Be familiar with the special hazards associated with compressed gases or 

cryogenic liquefied gases in use. (See EH&S Cryogenic Liquids Policy 
http://www.ehs.umass.edu/cryogenic-liquids-guidelines) 

 Store full cylinders away from empty cylinders.  
 Store oxidizers away from flammable gases.  
 Do not store cylinders with acids and/or bases.  
 Keep flammable gases away from doorways.  
 Work with acutely toxic hazardous gases with special procedures and in 

approved gas storage cabinets. 
 Regulators for compressed gas cylinders should be inspected yearly. 
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 Auto-shut off valves must be installed on compressed gas cylinders containing 
hazardous or flammable gases 

    
Cryogenic Liquids 
 
Cryogenic liquids are materials with boiling points of less than -73⁰C (-100⁰F) at 14.7 
psia. 

All cryogenic liquids are gases at normal temperatures and pressures.  These gases 
must be cooled below room temperature before an increase in pressure can liquefy 
them.  Different cryogens become liquids under different conditions of temperature 
and pressure, but all have two properties in common: they are extremely cold, and 
small amounts of liquid can expand into very large volumes of gas.  Example: liquid 
nitrogen expands in a 700:1 ratio. 

 Each cryogenic liquid has its own specific properties, but most cryogenic liquids can 
be placed into one of three groups:  

 Inert Gases: Inert gases do not react chemically to any great extent.  They do 
not burn or support combustion.  Examples of this group are helium, neon, argon 
and krypton.  
 

 Flammable Gases: Some cryogenic liquids produce a gas that can burn in air. 
The most common examples are hydrogen, methane and liquefied natural gas.  
 

 Oxygen: Many materials considered as non-combustible can burn in the 
presence of liquid oxygen.  Organic materials can react explosively with liquid 
oxygen. The hazards and handling precautions of liquid oxygen must therefore 
be considered separately from other cryogenic liquids.  

Non-flammable cryogens (e.g., liquid nitrogen) can cause tissue damage from 
extreme cold because of contact with either liquid or boil-off gases.  Cryogenic 
liquids also produce tissue damage similar to that associated with thermal burns and 
cause severe deep-freezing with extensive destruction of tissue.  In the event of 
exposure to a cryogenic liquid, flush the affected areas with large volumes of tepid 
water (41-46⁰C [105-115⁰F]) to reduce freezing.  Cover the affected area with a 
sterile protective dressing or with clean sheets if the area is large, and protect the 
area from further injury.  Seek medical attention. 

 
In poorly-ventilated areas, inhalation of gas due to boil off or spills can result in 
asphyxiation.  Another hazard is explosion from liquid oxygen condensation in 
vacuum traps from ice plug formation or lack of functioning vent valves in storage 
Dewars.  Because 1 volume of liquid nitrogen at atmospheric pressure vaporizes to 
694 volumes of nitrogen gas at 20⁰C, the warming of such a cryogenic liquid in a 
sealed container produces enormous pressure, which can rupture the vessel. 

 
Cryogenic liquids should be stored and handled in well-ventilated areas to prevent 
excessive buildup of gas. Cryogenic liquids should never be used in a closed 
environmental chamber. Liquid nitrogen can displace oxygen in a poorly ventilated 
space.  The cold vapor is heavier than air and will concentrate at lower levels of the 
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room. Oxygen levels should be monitored during dispensing operations. A general 
ventilation system for a laboratory that gives 6 to 12 room air changes per hour is 
normally adequate. 

 
The extremely cold temperatures of cryogenic liquids can rapidly freeze human 
tissue and over-pressurization of storage containers can result in an explosion of the 
vessel. The following must be worn when dispensing or handling cryogenics liquids: 
  
 Full-face shield over safety goggles, both compliant to ANSI Z87.1 to protect 

eyes. Eyes are most sensitive to extreme cold of cryogenic liquids and their 
vapors.   

 Loose fitting cryogenic gloves to protect hands.  Gloves should be loose fitting so 
that quick removal is possible if liquid should splash into them.  Even with gloves, 
contact with cold liquids should be for a very brief time.  Do not submerse your 
gloved hands into the cryogenic liquid. 

 Protective clothing should consist of cryogenic aprons, pants, and shoes (not 
made of canvas) to protect against skin contact in the event of a splash or spill, 
depending on the hazard. 

 
Chemicals of High Acute and Chronic Toxicity 
 
Certain chemicals have been identified as causing acute health effects or long-term 
chronic health effects.  Substances of high acute toxicity cause immediate health 
effects at very low concentrations (e.g., moderately toxic LD50 of 500-5000mg/kg; 
very toxic LD50 of 50-500 mg/kg, extremely toxic LD50 of 5-50mg/kg, and supertoxic 
LD50 <5mg/kg.  Some examples of chemicals with high acute toxicity are the gases 
hydrogen cyanide, phosgene, or arsine.  Research with hazardous chemicals with 
ACGIH TLV-TWA value or ceiling value <10 ppm shall receive prior approval from 
the faculty member, Department Head / Chair, ICSC and EH&S. Substances that 
have high chronic toxicity cause damage after repeated exposure over a period of 
time.  These may include carcinogens (See Chapter 10 Section 2 Select 
Carcinogens) for a partial list), reproductive toxins, mutagens, teratogens, and 
sensitizers.  Laboratory personnel (male and female) of childbearing age should be 
notified of any reproductive toxins being used in the laboratory.  Any employee who 
is pregnant or planning to become pregnant should contact their personal physician 
or the occupational health physician at UHS to assess potential exposures.  EH&S 
can assist in obtaining information for the assessment. 
  
Procedures for Handling Highly Toxic Chemicals 
Because chemicals with high acute toxicity and those with high chronic toxicity are 
hazardous at very low concentrations the following practices must be observed: 
 
 Obtain prior written approval from EH&S. (See Chapter 10 Section 2) 
 Notify all employees of the particular hazards associated with this work.  
 Minimize contact with these chemicals by any route of exposure (inhalation, skin 

contact, mucous membrane contact, or injection).  
 Work only in a properly operating chemical (fume) hood, gas cabinet, or glove 

box.  
 Use acutely toxic hazardous gases in approved gas storage cabinets.  
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 Remove all protective clothing before leaving the area, and decontaminate it or, if 
disposable, place it in a plastic bag and secure it. Call EH&S for disposal.  

 Establish an emergency plan for each operation.  
 Decontaminate work surfaces after completing procedures. 
 Protect vacuum pumps from contamination with scrubbers or filters and protect 

the laboratory from contamination by properly exhausting vacuum pumps.  
 Do not conduct normal laboratory work in the designated area until 

decontaminated.  
 Post designated areas with appropriate identifying signage.   
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Controlled Substances 
 
Controlled substances are regulated by the Commonwealth of Massachusetts under 
Massachusetts General Laws and Regulations 105 CMR 700.  Lists of Controlled 
Substances can be found on the U.S. Department of Justice Drug Enforcement 
Administration (DEA) website and in Massachusetts General Laws Part 1, title XV, 
Chap. 94C, section 31. Requirements for security of controlled substances have 
been established by both the DEA (21 CFR 1301.71), and Department of Public 
Health (DPH), (105 CMR 700.05).  Precursor chemicals and List 1 Chemicals   
(http://www.deadiversion.usdoj.gov/21cfr/cfr/1310/1310_02.htm) have the potential to 
be used in the manufacture of controlled substances. Any researcher who purchases 
one or more controlled substances, precursor or List 1 chemicals referenced in the 
law must be licensed. See the following University Controlled Substances Policy for 
licensing and purchasing requirements: 
 http://www.umass.edu/research/policy-procedure/controlled-substances-policy  

 
Department of Homeland Security Chemicals of Interest (COI) 
 
The Department of Homeland Security (DHS) has promulgated regulations 
http://www.dhs.gov/chemical-facility-anti-terrorism-standards that apply to chemical 
facilities, including laboratories, with the purpose of keeping dual-use chemicals out 
of the possession and control of terrorists.  The Chemical Facility Anti-Terrorism 
Standards are concerned with the following types of chemicals: 
 

 EPA Risk Management Plan chemicals 
 Highly toxic gases 
 Chemical weapons convention chemicals  
 Explosives, and 
 Precursors of the above chemicals 

 
In the DHS process for determination of risk, all laboratory facilities are expected to 
survey their entire facility (including non-laboratory areas) for the presence of COI 
and compare their inventory to the threshold screening quantities established in the 
standard.  If the facility meets or exceeds the threshold quantity for any chemical of 
interest, the facility must report the inventory by completing an assessment 
document called ‘Top-Screen.” http://www.dhs.gov/csat-top-screen   
 
Upon receiving a completed Top-Screen, the facility is required to conduct a security 
vulnerability assessment.  There are four risk tiers, with tier 1 for facilities posing the 
greatest risk, and tier 4 posing the least risk.  Based on the results of the assessment 
and the risk tier, the facility is expected to develop and implement an approved site 
security plan.  There are also requirements for information security and training 
provisions under this rule 
 
For more information about DHS chemicals of interest, see the DHS website at: 
http://www.dhs.gov/critical-infrastructure-chemical-security. 
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Nanoparticles 
 
Nanotechnology is the manipulation of matter on a near-atomic scale to produce new 
structures, materials and devices.  Nanotechnology is somewhat loosely defined, 
although in general terms it covers engineered structures, devices, and systems that 
have a length scale between 1 and 100 nanometers.  At this size, materials begin to 
exhibit unique properties that affect physical, chemical, and biological behavior. 
Researching, developing, and utilizing these properties is at the heart of this new 
technology.  
 
The purpose of this section is to outline safety and health guidelines for the safe 
handling and disposal of nanoparticles utilized or generated during research projects. 
This document is intended to provide guidance for small-scale laboratory projects. 
 
Nanoparticles can be composed of many different base materials and may be of 
different shapes including: nanotubes; nanowires; and crystalline structures such as 
fullerenes and quantum dots.  Nanoparticles present a unique challenge from an 
occupational health perspective as there is a limited amount of toxicological data 
currently available for review. However, some studies have shown that existing 
exposure control technologies have been effective in reducing exposure to 
nanoparticles. As such, the accepted exposure control hierarchy was utilized in the 
development of this document (See Table 1 this section). 
 
Fire and explosion are the main safety hazards associated with nanoparticles in the 
workplace.  Also, some materials at the nanometer scale may unexpectedly become 
chemical catalysts and result in unanticipated reactions. 
 
Exposure Pathways and Common Tasks that Could Result in Exposure 
The primary routes of exposure for nanoparticles are inhalation, dermal absorption, 
and ingestion.  Inhalation is the most common route of entry for nanoparticles.  
Ingestion could occur from unintentional hand-to-mouth transfer of materials, or 
swallowing particles cleared from the respiratory tract.  Also, some studies have 
shown that certain nanoparticles are capable of penetrating intact skin. 
 
Nanoparticles or nanomaterials used in laboratory experiments will likely be in one of 
three forms: 1) powder, 2) in suspension, or 3) in a solid matrix.  The form of the 
nanoparticles or nanomaterial will play a large role in the exposure potential.  For 
example, a nanoparticle in powdered form will present a greater inhalation hazard 
potential than a nanoparticle in suspension.  Nanoparticles in dry powdered form 
should not be worked with in the lab. 
 
Some common tasks that present some potential for exposure include: 
 

 Working with nanoparticles in suspension without gloves 
 Working with nanoparticles in suspension during pouring or mixing where 

agitation is involved 
 Generating nanoparticles in the gas-phase in non-enclosed systems 
 Handling nanoparticle powders in non-enclosed systems 
 Maintenance on equipment used to produce nanoparticles 
 Cleaning up spills or waste material 
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 Cleaning dust collection systems used to capture nanoparticles 
 Machining, sanding, drilling, grinding, or mechanically disturbing nanomaterial 

that can generate an aerosol. 
 
Exposure Control Methods 
The established hierarchy of exposure controls for nanoparticles is consistent with 
existing exposure control options for hazardous chemicals.  The exposure control 
methods are summarized in Table 1. 
 

Table 1: Hierarchy of Exposure Controls* 

 
       Control Method Process, Equipment, or Job Task 

1. Elimination Change design to eliminate hazard 
2. Substitution Replace a high hazard for a low hazard 
3. Engineering Isolation/enclosure, ventilation (local, general) 
4. Administrative Procedures, policies, shift design 
5. Personal protective 

equipment 
Respirators, clothing, gloves, goggles, ear plugs 

*Control methods are typically implemented in this order to limit worker exposure to 
an acceptable concentration (e.g., occupational exposure limit or other pre-
established limit. 
 
Engineering Controls 
As previously discussed, the physical form of the nanoparticle will greatly influence 
the exposure potential.  The inhalation exposure risk increases from nanoparticles in 
a solid matrix to nanoparticles in suspension to aerosolized nanoparticles.  Additional 
factors that will influence the exposure risk include the quantity of material used or 
generated and the frequency and duration of exposure.  
 
Engineering controls that should be considered for use in laboratory scale 
nanoparticle research projects include source enclosure/isolation and local exhaust 
ventilation systems.  Projects or processes involving the generation of nanoparticle 
aerosols and nanoparticles in suspension should be performed in a chemical hood, 
externally ducted biological safety cabinet, or glove box to limit the inhalation 
exposure potential. 
 
Administrative Controls 
Administrative controls that should be considered and/or implemented during a 
laboratory scale nanoparticle research project focus on employee training and proper 
work procedures.  Some administrative controls that should be considered include: 
 

 Providing known information to workers and students on the hazardous 
properties of the nanomaterial precursors or products 

 Education of workers and students on the safe handling of nanomaterials 
 Restricting access to areas by using signs or placards to identify areas of 

nanoparticle research 
 Transport dry nanomaterials in closed containers 
 Handle nanoparticles in suspension on disposable bench covers 
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 Always perform nanoparticle aerosol generating activities in a chemical 
hood, externally ducted biological safety cabinet, or glove box 

 Clean the nanomaterial work area daily at a minimum with a HEPA-vacuum 
or wet wiping method. 

 
PPE and Laboratory Protection 
General PPE recommendations for working with nanomaterials are consistent with 
PPE recommendations for working with chemicals in the laboratory.  PPE 
recommendations include: 
 

 Wear nitrile gloves when handling nanoparticle powders and nanoparticles in 
suspension (glove changes should be performed frequently) 

 Wear chemical splash goggles when working with nanomaterials in 
suspension or dry powdered form 

 Wear lab coats. Lab coats should be laundered on a periodic basis. Do not 
take lab coats home for laundering 

 Wear commercially available arm sleeves in situations where dermal contact 
with nanoparticles in powder or in suspension are expected 

 Wear closed-toe shoes (if necessary cover shoes with commercially available 
booties) 

 Consult with EH&S regarding the use of respiratory protection if an inhalation 
exposure hazard exists.  The need for and selection of an appropriate 
respirator should be determined by EH&S in accordance with the University’s 
Respiratory Protection Program. 
 

Waste Disposal Procedures for Nanoparticles 
Since the toxicology and environmental fate of nanoparticles is still largely unknown, 
all nanoparticle waste (solid material and liquids) should be conservatively managed 
as hazardous waste.  This also includes any debris (i.e. PPE, plastic) that has 
become heavily contaminated with nanoparticles.  All nanoparticle waste must be 
placed in an appropriate container and labeled.  The label should indicate all 
constituents in the waste using a percent format; nanoparticles can be listed as 
“trace”.  To have the waste picked up by EH&S staff, complete a Hazardous 
Materials Pickup Request Form  
(See: https://ehs.umass.edu/hazardous-waste-pickup-request-form).  
 
Decontamination and Spill Cleanup Procedures 
All spills involving nanoparticles should be treated like a hazardous material spill and 
cleaned up immediately. 
 
In the event of a spill involving nanomaterials:    

1. Alert all persons nearby.  
2. A person who is knowledgeable about the potential hazards of the spilled 

material may safely clean up small spills.  Label and package according 
to the guidelines above. Otherwise,  

3. Evacuate the area and close the door to the laboratory facility.  If the 
spilled material is potentially flammable, shut off any nearby ignition 
devices.  
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4. Contact EH&S at 413.545.2682 (on weekends, and after 5pm, contact 
UMass Police at 911) for advice and assistance.  Be prepared to provide 
the identity, amount, and location of the spill, as well as your location and 
a phone number where you can be reached (not your lab phone, since 
you should not remain in the lab after the spill). 

Pesticides 
 
Pesticide Applicators 
According to the Commonwealth of Massachusetts Regulations 33 CMR 10.00, 
Certification and Licensing of Pesticide Applicators, Section 10.03: General 
Provisions Paragraph (2): “No person shall use a pesticide that has been classified 
by the Subcommittee as being for restricted or state limited use unless he is an 
appropriately certified private or commercial applicator or an individual acting under 
the direct supervision of an appropriately certified applicator. This requirement does 
not apply to persons conducting laboratory type research involving restricted or state 
limited use pesticides; or Doctors of Medicine and Doctors of Veterinary Medicine 
applying pesticides as drugs or medication during the course of their normal 
practice.” 
 
Paragraph (3): “No person shall use, or supervise the use as a commercial applicator 
any pesticide classified by the Subcommittee as being for general use unless he 
either is appropriately certified or appropriately licensed.” 
 
Information on the training and application for a license and/or certification may be 
obtained through the Cooperative Extension Service at the University of 
Massachusetts: 413.545.1044. 
 
All pesticide applicators must be trained under the U.S. Environmental Protection 
Agency Worker Protection Standard. This standard requires training for all pesticide 
workers and handlers. Training covers areas such as in what forms pesticides may 
be encountered, hazards of pesticides, routes of entry, signs and symptoms, first aid, 
how to obtain medical care, decontamination procedures, hazards from residues, 
and an explanation of the Worker Protection Standard. 
 
A "RECORD OF PESTICIDE USAGE" shall be maintained for all pesticide 
applications. 

 
Medical surveillance for pesticide applicators (See Chapter 6 Section 2)  
 
All supervisors of pesticide applicators must ensure that their personnel have been fully 
informed of the potential availability of medical testing. 

 
1. Cholinesterase Tests For The Applicator.  All individuals who use organophosphate 

and/or carbamate insecticides must be tested to determine their red blood cell 
cholinesterase level every 3 months, unless otherwise advised by medical personnel.  
This is a very important test for pesticide applicators.  Cholinesterase is necessary for 
the proper functioning of the nervous system.  Organophosphates and carbamate 
insecticides can lower blood cholinesterase levels.  It is important that the level of this 
enzyme be checked periodically.  University of Massachusetts personnel who apply 
pesticides can obtain free testing at the University Health Services (UHS).  No 
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appointment is necessary – persons may just report to the UHS laboratory weekdays 
from 8 a.m. to 4 p.m. for a cholinesterase test.  Individuals will be informed of their test 
results that will then become a permanent part of their medical record. 

 
2. Skin Rashes. Greenhouse and agricultural workers should also be on the alert for skin 

rashes (dermatitis). Skin irritations may vary from mild itching to a rash with intense 
itching. In severe cases, there may be open sores. In addition to pesticides, poison ivy 
can cause dermatitis. Some individuals are sensitive to the foliage of chrysanthemums, 
geraniums or primroses and can develop a rash when exposed. Other agents that 
produce skin irritation include bacteria, fungi, and parasites such as mites and ticks. 

 
3. Other Medical Testing  
 For permanent employees who spend a large proportion of their working hours with 

pesticides, a long-range program of health monitoring is strongly urged. Such a program 
consists of a variety of medical tests and can be arranged on an individual basis through 
the UHS Occupational Medicine Program: 413.577.5000. 

 

 
  

University of Massachusetts 

Record of Pesticide Usage 
(This Record Shall be Kept on File for 3 Years) 

Area treated: Date: 

Building: Time started: 

Room: Time finished: 

Pesticide and formulation: (brand or registered name) 

EPA Registration # 

Dosage applied: 

Method of application: 

Target organisms: 

Licensed person who planned operation: 
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Person(s) who made the actual application: 

Hazards, incidents, illnesses or injuries encountered: 

Person notified of pesticide application: 

Work order number: 

  
 

 

Section 2 – Prior / Continued Approval for Hazardous Chemical 
Operations (RISK ASSESSMENT)  
 
Risk Assessment is a process by which the risks associated with the identified hazard 
are assessed and decisions are made to implement control measures to prevent the 
hazard from occurring. The risks include personal exposure, illness or injury, spills, fires, 
and damage to the facility and equipment.  The loss of scientific work and achievements, 
loss of personal and institutional reputation and possibly research funding are additional 
consequences to consider.   
 
Prior to conducting work with a particularly hazardous chemical or process, the 
responsible faculty member must consider: 
 

 the experiment proposed 
 toxicity, reactivity and volume of chemicals 
 environmental and engineering controls available 
 the knowledge and experience of laboratory personnel 
 the safety equipment that is available 
 security of materials 

 
A review is required of unusual research or experiments involving chemicals, hazardous 
fumes, ionizing radiation, infectious materials, explosives, etc. (e.g., outside normal lab 
or facility use).  In part, this review serves to ensure that proper exposure control 
programs are in place and that employees are trained and have received information on 
the hazards and safe procedures. 
 
Any new procedure should be subjected to peer review, not only from a scientific 
standpoint, but also to assure that all safety considerations are in place prior to 
implementation.  Possible options for material substitution, relocation of experiments and 
other additional safeguards must be considered. 

 
Researchers must obtain prior written approval for laboratory operations that involve 
particularly hazardous chemicals and processes from the responsible faculty member, 
Department Head / Chair, Institutional Chemical Safety Committee (ICSC) and EH&S.  
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Each Department Head / Chair or departmental safety committee is responsible for 
determining which additional procedures and hazardous chemicals will require prior 
approval. 
 
This Section includes an example of a Prior Approval for Hazardous Lab Operations 
form. Prior approval documentation should be kept at EH&S with a copy in department 
files. 
   
Each faculty member will establish a ‘designated area’ where work with select 
carcinogens, reproductive toxins, and highly acute toxic chemicals etc. will be performed 
with consideration of special handling, disposal and emergency procedures for this work.  
A ‘designated area’ must be posted to identify the hazardous activity.  This area can be 
a chemical hood, a biosafety cabinet, a specific corner of the laboratory, etc.  The faculty 
member will determine any additional provisions for employee protection, which may 
include special training requirements for personnel performing the work, medical 
surveillance, or monitoring to assess exposures. 
 
Chemicals/Activities Requiring PRIOR APPROVAL from the responsible faculty 
member, Department Head / Chair, the Institutional Chemical Safety Committee 
(ICSC) and EH&S: 

 
 The storage or use of compressed pyrophoric gases in flammable concentrations 

(e.g., silane, germane, dichloroborane, phosphine, stibine, and others). 
 
 Any operation involving the use of ‘select carcinogens” as defined in this Section. 

 
 Any operation involving the use of chemicals of high acute toxicity as defined in this 

Section 
 

 Any operation involving the use of reproductive toxins as defined in this Section. 
 
 Any process causing excess pressures which may result in explosions or implosions. 
 
 Any chemical process or procedure that produces results which are unknown, but 

are potentially extremely hazardous 
 
 The storage or use of compressed highly toxic gases or compressed toxic gases with 

poor or no ‘warning properties’ (e.g., carbon monoxide, arsine, cyanogen chloride, 
diborane, fluorine, phosgene, hydrogen cyanide, hydrogen selenide, nitric oxide, 
nitrogen dioxide, phosphine, stibine, and others). 

 
 The storage or use of compressed gases 1) that are select carcinogens, reproductive 

toxins, toxic or corrosive in quantities greater than 20 cubic feet, 2) that are plumbed 
outside of the source exhausted enclosure (i.e., when all gas use is not inside a 
chemical hood, gas cabinet or exhausted enclosure), or 3) when transferring the 
gases from one vessel to another. 
 

 The storage, use and/or generation of : 
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- Beryllium or beryllium compounds that involve particles less than 10 microns in 
size. 

- Hydrogen peroxide in concentrations greater than 50%. 
- Perchloric acid in concentrations greater than 85% 
- Pyrophoric liquids. 

 
 Chemicals/activities that are difficult to control (e.g., very high vapor pressure or very 

small (respirable) particle size) AND are difficult to detect (i.e., poor warning 
properties) AND are known to trigger a life-shortening disease/condition in one high 
level exposure (e.g., known potent reproductive hazards, known potent carcinogens). 

 
 Other chemicals/activities that have a significant probability (based on incident 

history in the literature) to cause a lethal event (e.g., explosion). 
 
 Any chemical process or procedure which the Department Head/Chair or 

departmental safety committee has determined to be particularly hazardous and 
requires approval 
 

 Any laboratory procedure or activity that cannot be conducted in accordance with the 
guidelines established in this Laboratory Health and Safety Plan / Chemical Hygiene 
Plan and other state and federal regulations and guidelines 
 

CONTINUED APPROVAL to proceed with existing research activities involving the 
use of highly toxic materials should be obtained from the faculty member, 
Department Head / Chair, ICSC and EH&S when: 

 Members of the laboratory staff become ill, suspect exposure, smell chemicals, or 
otherwise suspect a failure of engineered safeguards.  

 A new procedure, process or test, is to be undertaken, even if it is very similar to 
older practices;  

 There is a change or substitution of any of the ingredient chemicals in a procedure;  
 There is a substantial change in the amount of chemicals used; review safety 

practices if the chemical volume increases more than 20%;  
 There is a failure of any of the equipment used in the process, especially safeguards 

such as chemical hoods or clamp apparatus; or  
 Unexpected test results are obtained, for example when a test result is different than 

the predicted, a review of how the new result impacts safety practices must be made.  

 
Select carcinogens as defined in the OSHA Laboratory Standard include any 
substance included in one or more of the following three categories: 
 

1 OSHA-regulated carcinogens as listed in Subpart Z of the OSHA standards. 
asbestos  
4-Nitrobiphenyl  
alpha-Naphthylamine  
Methyl chloromethyl ether  
3,3'-Dichlorobenzidine (and its salts)  
bis-Chloromethyl ether  
beta-Naphthylamine  
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Benzidine  
4-Aminodiphenyl  
Ethyleneimine  
beta-Propiolactone  
2-Acetylaminofluorene  
4-Dimethylaminoazobenzene  
N-Nitrosodimethylamine  
Vinyl chloride  
Inorganic arsenic  
Cadmium  
Benzene  
Coke oven emissions  
1,2-dibromo-3-chloropropane  
Acrylonitrile  
Ethylene oxide  
Formaldehyde  
Methylenedianiline  
1,3-Butadiene  
Methylene Chloride  

 
2. Listed under the category ‘known to be carcinogens’ in the Annual Report of 

Carcinogens published by the National Toxicology Program (NTP) (latest 
edition), (See: http://ntp.niehs.nih.gov/?objectid=03C9AF75-E1BF-FF40-
DBA9EC0928DF8B15) 

3 Listed under Group 1 (‘carcinogenic to humans’) by the International Agency for 
Research on Cancer (IARC) (latest edition).  Chemicals listed in IARC Group 2A 
(“probably carcinogenic to humans”) or 2B (“possibly carcinogenic to humans”), 
or under the category ‘reasonably anticipated to be carcinogens’ by NTP that 
cause significant tumor incidence in experimental animals under OSHA-specified 
conditions are also considered carcinogens under the OSHA Laboratory 
Standard (See: http://monographs.iarc.fr/ENG/Classification/index.php) 
 

Reproductive Toxins 

Reproductive toxins are substances that have adverse effects on various aspects of 
reproduction, including chromosomal damage (mutations), fertility, gestation, lactation, 
and general reproductive performance.  When a pregnant woman is exposed to a 
chemical, the fetus may be exposed as well because the placenta is an extremely poor 
barrier to chemicals. Reproductive toxins can affect both men and women.  Male 
reproductive toxins can in some cases lead to sterility.  

Substances with a High Acute Toxicity 

High acute toxicity includes any chemical that falls within any of the following OSHA-
defined categories:  

1. A chemical with a median lethal dose LD50 of 50 mg or less per kg of body 
weight when administered orally to certain test populations.  
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2. A chemical with an LD50 of 200mg or less per kg of body weight when 
administered by continuous contact for 24 hours to certain test populations.  

3. A chemical with a median lethal concentration (LC50) in air of 200 parts per 
million (ppm) by volume or less of gas or vapor, or 2 mg per liter or less of mist, 
fume, or dust, when administered to certain test populations by continuous 
inhalation for one hour, provided such concentration and/or condition are likely to 
be encountered by humans when the chemical is used in any reasonably 
foreseeable manner.  
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PRIOR APPROVAL FOR HAZARDOUS LAB OPERATIONS  

UNIVERSITY OF MASSACHUSETTS/AMHERST 

Principal Investigator: Department: 

Building / Room: 

Specific location: 

Phone #: 

E-Mail: 

Project Title or Chemical Procedure: 

Description of Chemical Procedure (attach additional pages if necessary) 

Safety Precautions/Equipment: 

Personnel Training: 

Personnel Approved for This Procedure: 

 

 

Waste Disposal: 

Emergency Plan: 

Medical Surveillance: 

Name Title/Department Signature/Date: 

Faculty/Supervisor 
 

  

Department Head / Chair 
 

  

EH&S 
 

  

ICSC Committee   
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CHAPTER 11 
 

 

Hazardous Chemical Waste Management Guide UMASS Amherst 
 
 
Section  1  -  Responsibilities 
 
Section  2  -  Identification and Disposal 
 
Section  3  -   Management and Storage of Hazardous Chemical  
   Waste at the Point of Generation 
 
Section  4  -  Minimization/Reduction 
 
Section  5  -  Universal Waste 
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Hazardous Chemical Waste Management 
  
The management of hazardous chemical waste at the University of Massachusetts 
consists of the collection, storage, and on site co-mingling of waste generated in 
laboratories and other campus facilities. Section 1 briefly describes the function and 
responsibility of each group and its relation to hazardous chemical waste management.  
The success of the management system depends on cooperation between the research 
community and Environmental Health and Safety (EH&S).  All laboratory personnel 
should use this manual to help classify chemical waste and determine the appropriate 
route of disposal for that waste. 
 
EH&S provides daily pickup of laboratory waste for recycling, incineration, or landfilling 
in accordance with local, state, and federal regulations. When surplus or waste 
chemicals are submitted to EH&S, the waste is first checked to see if the chemical is a 
waste or if it can be reused. Chemicals submitted for reuse and exchange can be found 
at: https://www.ehs.umass.edu/chemical-reuse-and-exchange-program. Chemicals listed 
in Reuse and Exchange can be requested by contacting EH&S at: 413.545.2682. When 
submitting a request for any of these compounds, please provide the name of the 
compound(s), the container size, and the barcode number. Include the building name 
and lab room number, along with the name of the Principal Investigator (PI) requesting 
the compound(s).  EH&S will update the electronic inventory and will deliver the 
requested chemical(s) to the laboratory free of charge. 

 
Section 1 - Responsibilities  
  
1.1 The Institutional Chemical Safety Committee  

 
The Chancellor of the University is ultimately responsible for all health and safety-related 
matters. The Chancellor oversees the administration of safety policies through the 
normal chain of authority within the institution, delegating to the Provost, Vice 
Chancellors, Deans, Department Heads / Chairs, Research and Teaching Directors 
(Principal Investigators/Faculty/instructors/Supervisors) the responsibility for ensuring 
safe work practices for those under their supervision and adherence to established 
policies and guidelines.  The Institutional Chemical Safety Committee approves policies 
and procedures submitted by Environmental Health and Safety that reinforce this 
process. 
 
1.2 Environmental Health and Safety 

 
Environmental Health and Safety is responsible for surveillance of all laboratory activities 
involving the use of chemical agents and all additional chemical problem areas within the 
confines of the University. Specific duties of the Department include: 
 

1. Implementation of policies established by the University and approved by the 
Institutional Chemical Safety Committee. 

2. Design and implementation of disposal procedures for chemical waste materials. 
3. Preparation, submission, and maintenance of records, reports, and manifests as 

required by government regulations. 
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4. Preparation of applications for state and federal permits to properly generate and 
dispose of hazardous chemical waste. 

5. Assuring that University policies and guidelines regarding the proper disposal of 
hazardous chemical waste are followed. 

 

1.3  Research and Teaching Directors (Principal 
 Investigators/Faculty/Instructors/Supervisors)  

 
The principal investigator, classroom instructor, or supervisor has the primary 
responsibility for assuring that the policies and guidelines or directives established 
herein are followed by all personnel, including other researchers, under their 
supervision. 
 
1.4 The Laboratory Worker and Other Individuals 
 
The success of the hazardous chemical waste management program at the University is 
dependent on the conscientious efforts of the researcher, individual laboratory worker, 
graduate or undergraduate student, or staff employee. Since laboratory workers 
frequently handle hazardous chemicals, it is absolutely essential that he or she follow 
implicitly the advice, policies and procedures established by EH&S. The individual staff 
member or student is expected to: 
 
1. Manage and dispose of all chemical wastes in accordance with established 

procedures set forth in this disposal manual. 
2.  Make a concerted effort to identify all unknown or surplus chemicals utilizing the 

technical knowledge of faculty members or EH&S. 
3. Package and label surplus and waste chemicals in accordance with established 

procedures set forth in this disposal manual. 
4. It is important that small quantities of hazardous chemicals are not mixed with 

nonhazardous waste, as this may cause the entire waste to be listed as 
hazardous. 

5. When necessary, seek advice from EH&S concerning the proper handling and 
disposal of hazardous chemicals. 

 

 
Section 2 – Hazardous Waste Identification and Disposal 
 
What is Hazardous Chemical Waste? 

 
The information in this section will aid the laboratory worker in determining the regulatory 
hazards associated with chemicals that are encountered either during instructional 
classes or research at the University.  The Massachusetts State Department of 
Environmental Protection (MADEP), the agency responsible for the regulation of 
hazardous chemical waste generated in this state, uses a very broad definition of 
hazardous waste. However, it bases its definition on the federal Environmental 
Protection Agency (EPA) criteria that considers chemical waste hazardous, if it exhibits 
certain hazardous characteristics or is included in one of the list below. If, after reading 
these sections, you are in doubt about the proper method of disposal or hazard 
associated with a specific substance, contact EH&S at: 413.545.2682, for assistance.  
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2.1  Hazardous Characteristics 
 
Chemicals which have the following four characteristics are considered to be 
hazardous by the federal EPA and MADEP: 

 
2.1.1   Characteristic for Ignitability-Flammability, EPA Code D001 
           
This table includes a small representative example of compounds that might meet the 
characteristic for ignitability. 
 

 
 

Organic Solvent Waste 
 
Waste organic solvents that are free of solids and corrosives or reactive substances may  
be collected in a common bottle or container, which must be properly labeled, stored, 
and managed. 
 

 
Separation of Halogenated and Non-halogenated Wastes 
 
Halogenated compounds contain any of the five electronegative elements namely, 
fluorine, chlorine, bromine, iodine, and astatine. The objective of the solvent separation 
is to keep the halogen content of the organic solvents for incineration below 1.0% by 
volume. Do not intentionally mix halogenated solvents and/or solutes with non-
halogenated solvents. The non-halogenated solvent waste stream is our most cost 
effective disposal waste stream. If organic solvent waste meets the restrictions below, 
these high BTU solvents are blended for use as fuels. 
 
When large volumes of an individual solvent are involved, consideration should be given 
to recycling methods such as distillation rather than costly disposal methods. The 
amount of money saved in solvent purchase costs usually far exceeds the capital 
expense for such equipment and the success of such programs is well documented, as 
is the purity of recovered solvent. Information on permitted solvent recovery is available 
from EH&S. 
 

Ignitability-Flammability 
A liquid which has a flash point of less than 60 C (140 F) is considered ignitable. This 
category includes almost all organic solvents. Some examples are: 

acetone heptane petroleum ethers 
benzene heptane Toluene 
dioxane hexane Xylenes 
ethanol methanol  
ethyl acetate pentane  
Ignitability-Oxidizer 
bromates iodates Perchlorates 
chlorates nitrates Permanganates 
dichromates nitrites Peroxides 
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GUIDELINES FOR THE COLLECTION OF ORGANIC SOLVENTS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Halogenated	Organic	Solvents	

	 May	NOT	Contain	Any May	Contain	Any	Halogenated	Solvent	

with	

Concentrated	amines Aqueous Solutions	less	than	3%	

Strong	Corrosives	<	2		and		>	12 Solids	less	than	1%	

Alkali	Metals	 Acetonitrile	less	than	30%	

Heavy	Metals	 Sulfoxides	less	than	10%		

(e.g.	dimethyl	sulfoxide)	

sulfur,	or	phosphor	substituted	compounds	 Benzene	less	than	10%	

Any	amount	of	ether’s,	alcohols,	alkanes,	

alkenes	

Azides	 Poly	nitrated	organics	less	than	1%	

Non‐Halogenated	Organic	Solvents	

May	NOT	Contain	Any May	Contain

Halogenated	Compounds	>	5% Aqueous	Solutions	less	than	3%	

Strong	Corrosives	<	2		and		>	12 Solids	less	than	1%	

Alkali	Metals	 Acetonitrile	less	than	30%	

Heavy	Metals	 Sulfoxides	less	than	10%	(e.g.	dimethyl	sulfoxide)

Concentrated	amines,	sulfur,	or	

phosphor	substituted	compounds	

(odors	are	a	problem	at	disposal	

facilities)	

Benzene	less	than	10%	

Any	amount	of	ether’s,	alcohols,	alkanes,	alkenes

Azides	 Poly	nitrated	organics	less	than	1%	
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The following substances may be inappropriate for fuel blending and should not be 
added to a container with non-halogenated organic solvents. 
 
 Solutions of Acids or Bases  
 Aqueous Solutions of Toxic Organic Chemicals  
 Metals (e.g. Ag, As, Ba, Cd, Cr, Hg, Pb, Se)  
 Some vacuum pump oil, (vacuum pump oil can be contaminated) 
 Sulfides or Inorganic Cyanides  
 Strong Oxidizers or Reducers  
 Water Reactive Substances  
 Unknowns  
 Large Amounts of Water 
 
Waste Solvent Storage Precautions 
 
Halogenated solvents, under certain conditions, may be corrosive and can corrode metal 
containers, as can any dissolved corrosive in a discarded mixture. It is necessary to 
assure that proper storage containers are used for waste solvents. Metal containers 
should not be used for the collection of corrosive compounds. 
 
To avoid unnecessary exposure to toxic vapors, waste containers should be tightly 
capped when in storage. Heated solvents must be cooled to room temperature before 
being placed in a closed container. The transfer of highly toxic waste materials should be 
done in a chemical (fume) hood. However, storage of closed containers in chemical 
hoods is not advised as this can impede the performance of the hood.  For advice, call 
EH&S at: 413.545.2682. 
 
2.1.2  Characteristic for Corrosivity, EPA Code D002 
 
An aqueous solution that has a pH of less than or equal to 2, or greater than or equal to 
12.5 is considered corrosive. Corrosive materials also include substances such as 
thionyl chloride, solid sodium hydroxide and some other non-aqueous acids or bases. 
  
2.1.3  Characteristic for Reactivity, EPA Code D003 
 
Chemicals that react with air or water are considered hazardous. Examples are sodium 
metal, potassium metal, phosphorus, etc. Reactive materials also include strong 
oxidizers such as perchloric acid and chemicals capable of detonation when subjected to 
an initiating source such as solid, dry (< 1% H20) picric acid, benzoyl peroxide or sodium 
borohydride. 
 
Solutions of Cyanide or Sulfide Compounds 
 
Solutions containing cyanide or sulfide compounds that may release toxic gases under 
acidic conditions are also classified as reactive. These solutions must be packaged 
separately from acids when stored. If possible, these compounds should be stabilized by 
raising the pH of solution to 10 before submitting a waste request to EH&S for removal.  
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Examples of Potentially Explosive and Otherwise Reactive 
Compounds 
 
Peroxide-forming agents 
Peroxides are explosives when concentrated and can be sensitive to shock and heat. A 
variety of organic compounds react with oxygen to form hydroperoxides or unstable 
peroxides. Exposure of any of the peroxide-forming agents to light or air increases the 
rate of potential hydroperoxide or peroxide formation. Be particularly cautious with 
materials of unknown age or origin. If caps are hard to remove do not attempt to force 
removal as this may create excess friction (e.g., old metal cans or ground glass 
stoppers). Call EH&S, when such containers are found. NEVER distill peroxide-forming 
solvents UNLESS they are known to be free of peroxides. Peroxides concentrated in the 
residue can pose a serious explosion hazard. For a sample list of commonly found 
peroxide forming compounds see Appendix J. 
 
Other reactives (including water reactives) 
When preparing reactives for disposal, please note special hazards and/or handling 
precautions when submitting a waste request to EH&S. Some examples may include but 
are not limited to: 
 Acetyl chloride --------------------------- Phosphorus (yellow or red) 
 Benzoyl peroxide ----------------------- Potassium metal 
 Calcium metal --------------------------- Sodium metal 
 Lithium metal ---------------------------- Thionyl chloride 
 Cyanides ----------------------------------Sulfides 
 Organic silanes --------------------------Organo-metals 
 
Potentially Explosive Chemicals 
Each container of potentially explosive chemicals must be packaged and stored 
separately. Label clearly as to hazardous characteristics and special handling 
precautions. In addition, inform Environmental Health and Safety that you have 
potentially explosive materials when calling for a pickup. Potentially explosive chemicals 
include many functional groups. Care should be taken when working with any of the 
functional groups listed in the table below. Some unstable explosive compounds are 
forbidden from transportation by USDOT. Disposal of these compounds requires some 
stabilization prior to shipment. Contact EH&S, if you produce or discover any of these 
explosive compounds or if some older chemicals such as picric acid stored in your lab 
becomes dry or shows other unstable characteristics. 

 
 
Table below, is taken from “Prudent Practices in the Laboratory,” Handling and 
Management of Chemical Hazards.  Jan, 2011, updated edition. National Academy 
Press, Washington D.C. 
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2.1.4  Toxicity Characteristic Leachate Procedure  (TCLP) 
 
Effective September 25, 1990, TCLP replaced the EP Toxicity procedure for 
characterizing wastes as being either hazardous or non-hazardous. The impetus behind 
the change to this rule is to address the leaching of organic compounds as well as 
inorganic elements. The list of Toxic Characteristic Wastes follows with their individual 
regulatory levels: 
 

310 CMR: 30.125: Table 1. 
MASSACHUSETTS DEPARTMENT OF ENVIRONMENTAL PROTECTION 

MAXIMUM CONCENTRATION OF CONTAMINANTS FOR TOXICITY CHARACTERISTIC 
 

EPA 
HW No. 
 

Contaminant CAS No. Regulatory Level 
(milligrams/liter) 

D004 Arsenic.............. 7440-38-2 5.0 

D005 Barium ............. 7440-39-3 100.0 

D018 Benzene ............ 71-43-2 0.5 

D006 Cadmium ............ 7440-43-9 1.0 

D019 Carbon tetrachloride 56-23-5 0.5 

D020 Chlordane ............ 57-74-9 0.03 

D021 Chlorobenzene.......... 106-90-7 100.0 

D022 Chloroform............. 67-66-3 6.0 

D007 Chromium .............. 7440-47-3 5.0 

D023 o-Cresol............... 95-48-7 200.0 (1) 

D024 m-Cresol............... 108-39-4 200.0 (1) 

D025 p-Cresol............... 106-44-5 200.0 (1) 

D026 Cresol................. --------- 200.0 (1) 

D016 2, 4-D................ 94-75-7 10.0 

D027 1, 4 Dichlorobenzene... 106-46-7 7.5 

D028 1, 2 Dichloroethane.... 107-06-2 0.5 

D029 1, 1 Dichloroethylene. 75-35-4 0.7 

D030 2,4 Dinitrotoluene.... 121-14-2 0.1 

D012 Endrin................. 72-20-8 0.02 
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(1)   If o-, m-, p-Cresol concentration cannot be differentiated, the total cresol (D026) 
concentration is used. The regulatory level of total cresol is 200 mg/l. 

 
 
2.1.5  Lists of Hazardous Constituents 
This section presents several lists of substances that have been shown in scientific 
studies to have toxic, carcinogenic, mutagenic or teratogenic effects on humans or other 
life forms and are designated either as Acutely Hazardous Waste or Toxic Waste by the 
Environmental Protection Agency.  
 

D031 Heptachlor (and its   

 epoxide)............ 76-44-8 0.008 

D032 Hexachlorobenzene...... 118-74-1 0.1 

D033 Hexachlorobutadiene.... 87-68-3 0.5 

D034 Hexachloroethane....... 67-72-1 3.0 

D008 Lead.................. 7439-92-1 5.0 

D013 Lindane............... 58-89-9 0.4 

D009 Mercury............... 7439-97-6 0.2 

D014 Methoxychlor.......... 72-43-5 10.0 

D035 Methyl ethyl ketone... 78-93-3 200.0 

D036 Nitrobenzene........... 98-95-3 2.0 

D037 Pentachlorophenol...... 87-86-5 100.0 

D038           Pyridine 110-86-1                    5.0  

D010 Selenium............... 7782-49-2 1.0 

D011 Silver................. 7440-22-4 5.0 

D039 Tetrachloroethylene.... 127-18-4 0.7 

D015 Toxaphene .............. 8001-35-2 0.5 

D040 Trichloroethylene....... 79-01-6 0.5 

D041 2, 4, 5-Trichlorophenol 95-95-4 400.0 

D042 2, 4, 6-Trichlorophenol 88-06-2 2.0 

D017 2, 4, 5-TP (Silvex)...... 93-72-1 1.0 

D043 Vinyl chloride........... 75-01-4 0.2 
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EPA designated P-listed wastes are substances found to be fatal to humans in low 
doses or, in the absence of data on human toxicity, have been shown in studies to have 
an oral LD50 toxicity (rat) of less than 2 milligrams per liter or a dermal LD50 toxicity 
(rabbit) of less than 200 milligrams per kilogram or is otherwise capable of causing or 
significantly contributing to an increase in serious irreversible or incapacitating reversible 
illness are designated as Acute Hazardous Waste.  P-listed wastes are restricted to a 
maximum quantity of one quart per satellite accumulation area. In addition, empty 
containers of P-listed wastes must be managed as hazardous waste unless the 
container is triple rinsed then properly labeled to indicate that this process has been 
completed. 

 
EPA-designated listed materials containing any of the toxic constituents listed in the 
appropriate sections below are to be considered hazardous waste, unless, after 
considering the following factors, it can reasonably be concluded by EH&S that the 
waste is not capable of posing a substantial present or potential hazard to public health 
or the environment when improperly treated, stored, transported or disposed of, or 
otherwise managed. 
 
F-Listed Waste is a list of waste from non-specific sources. Such wastes may be 
generated as a part of a number of different industrial operations. Any residue or 
contaminated soil, water, or other debris resulting from the clean-up of a spill, into or on 
any land or water. 
 
K Listed Waste is a list of waste from specific industrial sources. Some of these may 
apply to some research activities 
 
U Listed Waste hazardous wastes that are discarded commercial chemical products or 
off-specification batches of commercial chemical products or spill residues of either. 
The following materials or items are hazardous wastes if and when they are, or are 
intended to be, discarded: 
(a)  Any commercial chemical product or manufacturing chemical intermediate having 
the generic name listed.  
(b) Any off-specification commercial chemical product or manufacturing chemical 
intermediate which, if it met specifications, would have the generic name listed.  
(c)  Any residue remaining in a container or in an inner liner removed from a container 
that has held any commercial chemical product or manufacturing chemical intermediate 
having the generic name listed unless the container is empty. 
(d)  Residues or hazardous waste constituents contained in media. Any residue or 
contaminated soil, water, or other debris resulting from the clean-up of a spill, into or on 
any land or water, of any commercial chemical product or manufacturing chemical 
intermediate having the generic name listed, or any residue or contaminated soil, water 
or other debris resulting from the cleanup of a spill, into or on any land or water, of any 
off-specification chemical product or manufacturing chemical intermediate which, if it met 
specifications, would have the generic name listed. 
 
 
STATE REGULATED WASTE 
Authorized states are allowed to be more restrictive then the federal guidelines. MADEP 
has added some additional waste materials to this regulatory list. They are considered 
state only waste codes and are included below.  
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MA01, Waste oil means used or unused waste oil (or any mixture thereof) that is not 
otherwise hazardous waste. The largest state regulated waste by volume would typically 
be the organic combustibles such as waste oil, vacuum pump oil, and parts cleaners that 
could be listed under this waste code 
 
MA02, Wastes which contain polychlorinated biphenyls (PCBs) in concentrations equal 
to or greater than 50 parts per million. 
 
MA04, Waste generated in the manufacture of paint (e.g., oils, shellac, varnish, stains, 
lacquer, latex, enamel, alkyds, urethanes, acrylics, casein) which is not otherwise 
regulated as hazardous waste if: 
(1)   The paint is formulated with one or more ingredients which are listed as hazardous 
constituents; or 
(2)   The paint is formulated with any ingredient which contains 1% or more by weight of 
hazardous constituents. 
 
MA95, Universal waste shipped on a hazardous waste manifest by a licensed hazardous 
waste transporter (see section 5). 
 
MA97, Class A regulated recyclable material (including, but not limited to, specification 
used oil fuel) that is shipped using a hazardous waste manifest. This could include 
permitted silver recovery system from photography developing systems or still bottoms 
from a solvent distillation process. 
 
MA98, Off-specification used oil fuel that is shipped using a hazardous waste manifest.  
 
MA99, Not hazardous waste. This designation is to be used only for material that is not 
hazardous waste and that is shipped using a hazardous waste manifest. Commonly 
used for those materials that we choose to manage as hazardous but does not meet any 
of the listed waste codes or definitions. Gels and gel staining solutions would be one 
example. 
     
2.1.6 Hazardous Waste Determination 
 
When making a hazardous waste determination, use the information provided above and 
consider: 
 
1. The nature of the toxicity presented by the constituent; 
2. The concentration of the constituent in the waste; 
3. The potential of the constituent or any toxic degradation product of the constituent to 

migrate from the waste into the environment; 
4. The persistence of the constituent or any toxic degradation product of the 

constituent; 
5. The potential for the constituent or any toxic degradation product of the constituent to 

degrade into non-harmful constituents and the rate of degradation; 
6. The degree to which the constituent or any degradation product of the constituent 

accumulates in an ecosystem; 
7. The plausible types of improper management to which the waste could be subjected; 
8. Other factors that may be appropriate: 
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a. Laboratories wishing to dispose of materials containing dilute concentrations of 
these constituents should contact EH&S for advice regarding the proper 
management and disposal of these materials. 

b. These lists will be periodically updated to reflect current scientific information on 
the hazards associated with these chemicals. This list is not meant to be 
complete and may not include substances that have hazardous characteristics as 
defined above. Omission of a chemical from this list does not mean it is without 
toxic properties or any other hazard. Call EH&S, for additional hazard 
information.  

 
2.2 Chemicals for the Normal Trash 
 
Many chemicals can be safely disposed of in the normal trash in solid form. Examples 
are given on the list below. These chemicals were selected because they are generally 
used in laboratories and have oral-rat LD50 values higher than 500 mg/kg and no 
positive determination for carcinogenicity, according to the National Institute for 
Occupational Safety and Health (NIOSH) Registry. CAUTION: Sometimes the 
perception of improper disposal can be burdensome and onerous. If in doubt contact 
EH&S for suggestions or submit a waste request and let EH&S decide on proper 
disposal. 
 

    Aluminum (Sheet)  Extract, malt   Paraffin 
    Base, blood agar  Extract, yeast   Pepsin 
    Beef extract   Galactose   Peptone 
    Broth, nutrient   Gelatin    Petroleum jelly 
    Buffer powders   Graphite   Pumice 
    Calcium chloride   Gum, Arabic   Sucrose 
    Calcium carbonate  Kaolin    Talcum powder 
    Calcium lactate   Lactose   Tin (foil, sheet) 
    Charcoal (granular)  Litmus paper   Urea 
    Dextrose    Maltose   Wax, bee's 
     

2.3 Waste Chemicals for the Sanitary Sewer System 
 
Persons generating chemical waste as a result of experimentation must consider the by-
product waste as an integral part of the experiment.  If a procedure exists whereby the 
initial chemical by-product can readily be converted to a less 
hazardous chemical, or can be neutralized, this procedure 
can be a part of the experimental process, providing that you 
are dealing with bench scale quantities only. Acids and 
bases with no other underlying characteristics can be sewer 
disposed once the pH has been adjusted to >4 and <9.  
Disposal of laboratory chemical waste to solid waste trash or 
the sanitary sewer system, with the exception of the items 
listed in section 2.2 and neutralized acids and bases, is not 
generally permitted. 
Contact EH&S at: 413.545.2682, with questions.  

 
Those chemicals with a disagreeable odor such as pyridine, dimethylamine, 1,4-
butanediamine, butyric acids, mercaptoethanol, and valeric acids should never be 
disposed of in the sanitary sewer, regardless of the amount. 
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As always, if you have any question regarding the proper disposition of your materials, 
call EH&S at: 413.545.2682, for advice. 

 
 

2.4 Inorganic Chemical Waste 
 
Below is a list of water-soluble solutions of low-toxicity cations and low-toxicity anions. 
Compounds of any of these ions that are strongly acidic or basic should not be disposed 
of in the sanitary sewer. ONLY LIMITED AMOUNTS OF THESE SUBSTANCES 
SHOULD BE PERMITTED TO ENTER THE SYSTEM AT ANY ONE TIME. CONTACT 
EH&S, IF LARGER VOLUMES ARE PRESENT. 
 
 

Cations 
 

Anions 
 

Al3+ 
 

BO33- 
 

Ca2+ 
 

Br- 
 

Fe2+,3+ 

 
 

CO3 2- 

 
 

H+ 
 

Cl- 
 

K+ 
 

HSO3
2- 

 
Mg2+ 
 

OH- 
 

NH4+ 
 

I- 
 

Zr2+ 
 

PO4
3- 

 
 SO4

2- 
 

 
 
 2.5 Aqueous Waste  
 

Aqueous Solutions of Toxic Organic Chemicals 
The decision as to whether an aqueous solution should be incinerated, treated in some 
way, or disposed into the sanitary sewer depends upon the toxicity and concentration of 
the solute. This decision can be made through consultation with EH&S.  
 
Aqueous Solutions of Toxic Metals 
Many toxic metals are regulated in the sanitary sewer system and should not be 
discharged into the sewer system under any circumstances. Faculty and staff should 
understand that these metals require special precautions for disposal. Discharge of 
these metals, their compounds or aqueous solutions into the sanitary sewer must be 
negligible. 
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Concentrated Forms or Solutions of Pesticides, Herbicides, Insecticides, 
Fungicides 
 
For disposal of solutions of these compounds, submit a waste request at: 
https://ehs.umass.edu/hazardous-waste-pickup-request-form. Empty product containers 
should be triple rinsed and labels removed or defaced prior to disposal, if disposing in 
municipal trash. Containers that cannot be triple rinsed such as bags should be collected 
for disposal as hazardous waste.  
 
2.6 Free-Flowing Metallic Mercury 
 
Environmental Health and Safety will accept and recycle metallic mercury in the free 
flowing form. A concerted effort has been made to reduce or eliminate the unnecessary 
use of metallic mercury. Massachusetts DEP has banned the sale of mercury-containing 
products or mercury added products. If you need metallic mercury for your research, 
contact EH&S as we maintain triple distilled mercury in the Chemical Reuse and 
Exchange list.  
 
Cleanup of mercury spills is difficult and time consuming. Researchers should evaluate 
and consider using other alternatives to mercury-containing devices. Please remove all 
mercury containing devices by submitting a waste pickup request to EH&S. All mercury 
spills should be reported to EH&S immediately. 
 
2.7 Vacuum Pump Oil 
 
Generally, vacuum pump oil will be contaminated with whatever solvent product to which 
the pump apparatus is connected. Because of this cross contamination, vacuum pump 
oil should be collected separately or it can be mixed with any halogenated waste solvent 
stream. 
 
 
2.8 Nanomaterial 
 
Nanoscale materials are of considerable scientific interest because some chemical and 
physical properties can change at this scale. Limited research has been completed on 
how the unique physical and chemical properties exhibited by the diverse array of 
nanomaterials may affect the human body and the environment. 
Physiochemical properties that influence how particles interact with biological systems 
include particle size, shape, surface area, charge, chemical properties, solubility, and 
degree of agglomeration.   
 

matrix
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Nanomaterial in Liquid Form 
 
As the graph indicates nanomaterials embedded in a matrix or in liquid suspension are 
typically considered to be a safer form for the storage and disposal of these wastes. Do 
not sewer dispose of these liquid wastes. Package in appropriate labeled containers and 
submit a waste request to EH&S for disposal.  
Below is a suggested label with the proper information for containers that store 
engineered nanomaterials.  

 

CAUTION 
Contains Engineered 

Nanomaterials 

 
Consisting of;  
Technical Description 
_________________________________ 
 
Particle Size:______________________ 
 
Emergency Contact 
PI_______________________________ 
 
Number__________________________ 

 

 
 

Nanomaterial in Solid Form 
 
Nanomaterials should not be stored or collected in a dry friable state. Waste 
nanomaterials should be fixed in a solid matrix so as to prevent aerosolized exposure. 
Solid matrix waste as well as contaminated laboratory debris such as gloves, 
adsorbents, and filters should be collected and managed in closed containers for offsite 
disposal. Proper description of contents including the matrix will guide us in determining 
proper disposal options. 
 
2.12  Precipitates, Semi-Solids, Residues, Gels, Etc. 
 
Precipitates, semi-solids, residues or gels of any kind must not be collected with waste 
organic solvents since they cannot be pumped for incineration. Use Section 2.1 to 
determine if the material is hazardous or call Environmental Health and Safety for 
assistance. If separable, the liquid phase should first be removed by decantation, 
filtration, evaporation, or absorption. Hazardous materials should be packaged in 
leakproof containers, according to Section 2.14. 
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2.13 Labware Contaminated With Chemicals 
 
Disposal of some labware can be considered laboratory debris and disposed of in the 
normal trash. The term "labware" pertains to disposable laboratory items such as gloves, 
benchtop coverings, pipets, test tubes, filter paper, aprons, etc. The decision as to 
whether contaminated labware should be placed in a secure landfill, treated in some way 
or put into the normal trash depends upon the toxicity and concentration of the 
contaminant. Environmental Health and Safety staff can assist in this decision through 
consultation with its resources, including members of faculty and staff. 
 
If you feel that solid waste trash, (municipal landfill, municipal incinerator) is not an 
appropriate route of disposal for your contaminated labware (because the contaminant 
possesses a high degree of toxicity), package according to Section 2.14. Department of 
Environmental Health and Safety staff will evaluate the labware for appropriate disposal 
options. 
 
All labware contaminated with PCB concentrations of 50 ppm or greater is hazardous by 
state regulation. A waste request must be submitted to Environmental Health and Safety 
for disposal as hazardous waste. EPA has a derived from rule that applies to all PCB 
contamination down to 1ppm that resulted from a source of material with a concentration 
greater then 500 ppm. Try to eliminate use of pure, or greater than 500 ppm source 
material when working with PCB’s.  
 
2.14 Unknown Chemicals 
 
Faculty and staff must make every effort to provide an accurate description of all 
unknown chemicals. Unidentified chemicals present serious problems for the University. 
Unknown chemicals cannot be handled, shipped, nor disposed of in a safe manner. 
Disposal companies will not accept chemical waste without some generator certification 
or laboratory analysis. 
 
 Environmental Health and Safety offers assistance in investigating the identity of 
unknown chemicals. However, any information provided by individuals wishing to 
dispose of unknowns will greatly aid investigation and identification. Whether a chemical 
is organic or aqueous, halogenated or non-halogenated is an example of information 
that is very useful to Environmental Health and Safety. 
 
The problem presented by unknown chemicals can be reduced if laboratory personnel 
are thorough in maintaining labels on chemical containers. Periodic review of chemical 
stocks and careful recordkeeping will lessen the chance of discovering containers with 
missing labels. 
 
Upon discovery of an unknown chemical, call Environmental Health and Safety for 
assistance. The basic flow chart that we use to fingerprint unknowns is included below. 
Any information you can provide will assist us in this process.  
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2.15 Labs Which Cease Operations or Change Hands 
 
Environmental Health and Safety often receives unknown and unwanted chemicals 
when laboratories change hands. All waste chemicals and reagent samples should be 
identified, labeled, and stored properly. (See EH&S Laboratory Decommissioning policy 
https://www.ehs.umass.edu/decommissioning-laboratory-space-prior-relocation-
demolition-or-renovation) 
 
3.00 Hazardous Waste Management at the Point of Generation 
 
All hazardous waste must be stored and managed at the point of generation, (the 
laboratory generating the waste), until the containers are full. Generator management 
requirements that apply to hazardous waste storage are called Satellite Accumulation 
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Area standards, (SAA). Violations of these SAA requirements account for over 90% of all 
hazardous waste violations according to EPA inspection records. 
 
These storage requirements are found in the 310 CMR 30.3340 (6). The requirements 
state that a large quantity generator may accumulate and store hazardous waste without 
a license provided the waste is: 
 

 Accumulated at or near the point of generation. 
 The waste is generated as a result of a process occurring at the point of 

generation. 
 The area is under the control of a key staff person. 
 Only one container of a specific waste stream per designated storage area at a 

time. 
 Containers may be up to fifty-five gallons for non-acutely hazardous waste and 

one quart for acutely hazardous waste. 
 
3.10 General rules and Information 
 
Proper packaging of hazardous waste provides for increased safety in storage and when 
transporting the materials. Proper labeling of such materials is essential for proper 
disposal.  Please use the following guidelines when submitting a waste request to 
Environmental Health and Safety for disposal: 
 
 Minimize the quantity of chemicals given to Environmental Health and Safety.  Items 

that can be disposed of in the trash or into the sewer should not be included in the 
Hazardous Waste Pickup Request.  If you are unsure about a chemical and its 
proper disposal options, please review Section 2.1, or call Environmental Health and 
Safety. 
 

 Liquid and solid chemicals should be in closed, labeled containers.  Each container 
must have a "Hazardous Waste Label" filled out completely and attached securely to 
the container. These labels are available upon request from Environmental Health 
and Safety or from the Fisher Chemical Stockroom. 

 
3.12 Containers of hazardous chemical waste in the SAA 

 
 Must be labeled “Hazardous Waste” with the respective hazard warning, ignitable, 

corrosive, reactive, toxic, or other indicated. 
 Must be labeled with the contents described using complete chemical names 

itemized by approximate % composition. 
 Must be stored in containers compatible with the contents. 
 Must have tight fitting caps and must be closed at all times except when adding 

waste to the container. 
 Must be stored in secondary containment designated for this storage with a label that 

says HAZARDOUS WASTE in 1-inch letters. 
 Incompatible waste must be stored in separate secondary containment. 
 Once a container is full, it must be removed within 3 days. Submit waste request for 

removal at: https://ehs.umass.edu/hazardous-waste-pickup-request-form. 
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 The generator is responsible for inspecting compliance of these storage areas 
weekly. 

  
Hazardous waste labels and secondary containment trays can be obtained by contacting 
EH&S at: 413.545.2682.  
 

    
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Some nonhazardous waste may be disposed of in the sanitary sewer or with normal 
trash, as discussed in section 2.2 and 2.3, and if so advised by Environmental Health 
and Safety. Small empty glass containers and pipettes that are suitable for sanitary 
landfill disposal should be collected in glass only boxes. 
 
Glass only boxes can be obtained from EH&S, 
Physical Plant Custodial, or the Fisher Chemical 
Stockroom in LGRT.  
 
Insert the plastic bag liner, do not fill above the “fill to 
here” line marked on the box. When full, seal the 
plastic liner, close and tape the box shut and leave for 
custodial removal. 
 
DO NOT PLACE ANY LIQUIDS IN THESE GLASS 
ONLY BOXES OR IN ANY WASTE BOUND FOR THE 
SANITARY LANDFILL. Liquids are prohibited from any 
solid waste landfill. 
 
 
EH&S manages many technically nonhazardous wastes as “hazardous”. This decision is 
based on the assumption that some hazards may be present that may not be adequately 
treated if disposed as either solid waste or in the sanitary sewer. Typical examples of 
these types of waste include the many gel type solids that contain trace contamination 
such as ethidium bromide containing gels, silica gel contaminated with trace solvents, 
pharmaceuticals, and solidified nanoparticles. Waste solvents and other hazardous 
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wastes are disposed of through a commercial, licensed hazardous waste disposal 
company. These wastes will either be incinerated, or solidified for burial in an EPA-
permitted hazardous waste landfill.  
 
Throughout this disposal process, the University is required to keep complete records 
that account for the disposal of hazardous wastes. This “from the cradle to the grave,” 
concept holds the Generator of the waste liable for that waste essentially forever. 

  
 

3.13  Examples of Proper Collection Containers 
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   HAZARDOUS AND NON HAZARDOUS SOLID WASTE/ENVIRONMENTAL TOXINS 
 
Some laboratory solid waste may not fit the definition of “Hazardous Waste” but these 
wastes can pose some hazards to people and the environment when disposed. These 
can include but are not limited to; 
 Ethidium bromide  
 Dimethyl formamide 
 Acridine orange or any other green cell staining replacements 
 Silica gels 
 Gels with trace pharmaceuticals and gels with trace Antibiotics 

 

        

                 
We attempt to maintain an assortment of containers in the Fisher chemical stockroom for 
these solid waste streams. Heavy plastic bags are available and should be inserted   in 
the bucket. A label should be applied as shown. Collect your waste in the plastic liner 
and remove the liner, tape it closed when full. Label with hazardous waste label and 
submit a waste request with EH&S at http://www.ehs.umass.edu/ Insert new plastic liner 
in bucket for continued collection. 
 

 
 



96 
 

3.14 How Your SAA should look: 
  

  
 

 
 

 
 
3.15 SAA Weekly Inspection:  
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4  Hazardous Waste Minimization/Reduction 
 

The Act of Congress that authorized the management of hazardous wastes is entitled: 
"The Resource Conservation and Recovery Act," or RCRA. A focus of this act was to 
encourage generators to “Reduce, Reuse, and Recycle”. Environmental Health and 
Safety embraces this philosophy and has designed its management system around 
waste reduction and recycling methods. The handling, transport, treatment and disposal 
of chemical waste is expensive. You can help reduce the volume of chemical waste by 
following these three R’s. 
 
Persons generating chemical waste as the result of experimentation must consider that 
waste is an integral part of the experiment. If a procedure exists whereby the initial 
chemical by-product can be readily converted to a less hazardous form or can be 
neutralized, this procedure should also be incorporated into the experimental method. In 
Massachusetts “treatment” of hazardous waste is prohibited by statute. However, 
converting energetic or hazardous compounds to less hazardous waste is allowed if 
completed as part of the research process and completed prior to removal from the 
reaction process. Some treatment procedures and examples are published in the Third 
edition of the Hazardous Laboratory Chemicals Disposal Guide, Armour, Margaret-Ann, 
Lewis Publishers, 2003, or the updated Prudent Practices in the Laboratory, titled, 
Procedures for the Laboratory Scale Treatment of Surplus and Waste Chemicals.  
 
Waste Reduction Methods 
 
The significant amount of chemical wastes generated at the University each month 
presents a serious and complex problem for the entire University community. The key to 
solving this problem lies in recognizing the responsibility to reduce this volume when 
possible. 

 
 ORDER ONLY WHAT IS NEEDED. The economy of purchasing larger sizes 

is offset by the University's disposal cost for your excess. These costs are 
generally more than the original price of the chemical. Be sure to check current 
stock before ordering chemicals. It may also be possible to borrow small 
amounts of chemicals from other laboratories. Take the time to check. 

 
 SUBSTITUTE non-hazardous or less hazardous materials for hazardous ones 

whenever possible. There are commercially available non-hazardous substitutes 
for chromic acid cleaning solution. Alcohol based thermometers are less toxic 
than mercury ones and can be substituted satisfactorily in most cases. 
Investigate other possible substitutions through the literature or call EH&S for 
assistance.  

 
 Before submitting a waste request for pickup of an unwanted but usable 

chemical, please check to see if other laboratories in your department or building 
can use it. Contact EH&S when transferring chemicals to another laboratory so 
that the electronic chemical inventory can be updated. Waste solvents should not 
be evaporated in your laboratories. Segregate and collect solvents for pickup by 
EH&S.  
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When planning experiments, consider the following questions in your planning: 
 

 Can any material be recovered for reuse? Can the product of one reaction be 
used as the starting material for the next experiment? 

 Will the experiment generate any chemical that can be safely broken down by 
a laboratory procedure (e.g., elementary neutralization)? 

 Can any unusual disposal problems be anticipated? If so, inform EH&S (e.g., 
mixed waste, Chemical/Radioactive, or Chemical/Biological). 

 Are chemicals being acquired only in needed quantities? 
 Is there a possibility of replacing a hazardous reagent or solvent with one that 

is less hazardous and easier to dispose of?     
 

4.1.6   Reduction of the Scale of Experiments 
 
The use of microscale in the study of chemical and biochemical reactions can lead to 
significant savings in costs of chemicals, energy, apparatus, and space. It is now 
technically feasible to run many reactions with much smaller quantities of chemicals. 
Technical advances that have made this possible include: 

 
 Fast microprocessor-based, top-loading balances that are sensitive to 0.1 

mg. 
 Chromatographic techniques such as high performance liquid, gas, size 

exclusion, and ion exchange that can cleanly separate and purify milligram 
quantities of substances. 

 Sensitive spectrometers that can analyze milligram, and sometimes 
microgram, quantities of substances. 

 Microscale glassware including pipettes, burettes, syringes, reactors, and 
stills for handling reagents and reagent products. 

 Flow and transfer systems based on small internal diameter metal and plastic 
tubing that make it possible to study flow type reactions, catalysts, and multi-
step reactions on a very small scale, even under pressure. In addition to 
reduction of waste volumes, today's economies dictate investigation of these 
microtechniques for use in laboratory operations. 

 
4.1.7   Control Reagents That Can Deteriorate 

 
INDEFINITE AND UNCONTROLLED ACCUMULATION OF EXCESS REAGENTS 
CREATES STORAGE PROBLEMS AND SAFETY HAZARDS. THESE PROBLEMS 
CAN BE ALLEVIATED, AND PURCHASE COSTS SAVED, BY REVIEWING YOUR 
INVENTORY PRIOR TO PURCHASING NEW PRODUCT. THIS CAN REDUCE 
DUPLICITY OF HAZARDOUS CHEMICAL CONTAINERS AND ALLOW YOU TO USE 
THE OLDEST FIRST. 
 
Reagents that react readily with oxygen or water are prone to deteriorate when stored 
for long periods of time after the original container has been opened. A laboratory review 
of these chemicals that deteriorate over time should be instituted to prevent 
accumulation of outdated chemicals which pose an increased risk to the laboratory and 
personnel. 
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4.1.8 Prevent Orphan Reaction Mixtures 

 
All reaction mixtures stored in laboratory glassware should be labeled with the chemical 
composition, the date they were formed, the name of the laboratory worker and faculty 
member responsible, and a notebook reference. Research samples should also include 
this information. When storing research samples for a period of time, a number of like 
samples can be stored together in a box with this label information permanently affixed 
to the outside of the box. This procedure can provide the information necessary to guide 
the disposal of the mixture, if the responsible laboratory worker is not available. 

 
DEPARTMENTS SHOULD INITIATE A CHECKOUT PROCEDURE THAT REQUIRES 
DEPARTING LABORATORY WORKERS TO IDENTIFY ANY REACTION MIXTURES 
THAT THEY HAVE NOT DISPOSED OF AND TO PROVIDE THE INFORMATION 
NECESSARY FOR THEIR SAFE DISPOSAL. (See: Laboratory Decommissioning 
https://www.ehs.umass.edu/decommissioning-laboratory-space-prior-relocation-
demolition-or-renovation on the EH&S website.) 

 
Individual principle investigators or departments may be held responsible for the costs 
associated with the identification and removal of orphan reaction mixtures and unknown 
chemicals left behind by departing investigators or graduate students, and any 
extraordinary cleanup costs for removal of waste chemicals. 

 
 
 
5.0  Universal Waste Management 
 
State and federal agencies have provided reduced collection storage and disposal 
requirements for a set of common consumer waste streams if they are recycled. These 
waste streams might be classified as hazardous by definition but pose insignificant 
personal exposure issues and are commonly found in the consumer environment. The 
concern is that improperly managed these items could pose a significant exposure issue 
to the environment. The waste streams listed below are managed at the Waste 
Recycling and Transfer Facility (WRTF). If you generate any of these waste streams you 
can deliver these to the WRTF or contact the recycling facility at 545-0618 or submit a 
waste request electronically at https://ehs.umass.edu/hazardous-waste-pickup-request-
form 
 
Reduction of the use of mercury in newer green labeled fluorescent light bulbs has 
allowed us to manage these as nonhazardous solid waste.  We will still collect and 
manage these new bulbs at the WRTF and will look at methods to recycle these wastes. 
Do not throw any fluorescent light bulbs in the trash.  
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CHAPTER 12 
 

Biological Safety 
 

EH&S has a Biological Safety (Biosafety) Program which works in conjunction with the 
UMass Amherst Institutional Biosafety Committee (IBC) and Institutional Animal Care 
and Use Committee (IACUC).  The Program assures compliance with applicable federal, 
state, and local biosafety-related regulations for working safely with microorganisms 
and/or recombinant or synthetic nucleic acids molecules belonging to NIH/WHO Risk 
Groups 1-3 at CDC-NIH Biosafety Levels 1-3.  For more information, consult the UMass 
Amherst Biosafety Manual at https://www.ehs.umass.edu/biological-safety-manual 
and/or contact the Biosafety Services Manager in EH&S.   
 
Judy LaDuc 
413.545.7293 
jladuc@ehs.umass.edu  
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CHAPTER 13 
 

Radiation Safety 
  
EH&S has a Radiation Protection Program, which works under the authority of the 
UMass Amherst Faculty/Administration Radioisotope Use Committee. The Program 
assures compliance with the University's Nuclear Regulatory Commission and State 
licenses to use radioactive materials. EH&S provides a range of radiation protection 
services, including training of laboratory personnel, inventory of all radioisotopes used 
on campus, receipt and delivery of all radioactive material, and waste pickup and 
disposal. For more information, consult the Radiation Safety Manual at 
https://www.ehs.umass.edu/radiation-safety-manual and/or contact the Radiation Safety 
Officer in EH&S. 
 
Vince Chase 
413.545.5153 
vchase@ehs.umass.edu  
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CHAPTER 14 
 

Laser Safety 
  
There are no formal government regulations that pertain specifically to the safe use of 
lasers.  Rather, state and federal regulatory agencies rely on published consensus 
‘standards’ such as the “Standard for the Safe Use of Lasers, ANSI Z136.1-2000”, which 
is published by the American National Standards Institute (ANSI).  The manufacture and 
registration of lasers is regulated by the U.S. Food and Drug Administration (FDA). 
These require employers to ensure, so far as is reasonably practicable, the health, 
safety and welfare of employees or any other person who may be affected by their acts 
or omissions in the manufacture, use, or ownership of lasers.  The relevant aspects of 
the general duties under the standard include the requirements to: 
  

 Provide and maintain safe equipment;  
 Provide safety systems that work properly;  
 Provide information, instruction and training;  
 Provide a safe working environment.  

 
Best practices are currently considered those that are in compliance with the 
requirements of ANSI, the FDA, and the Massachusetts Department of Health Radiation 
Control Program (MRCP), which registers laser facilities and laser light shows in the 
Commonwealth of Massachusetts. 
 
EH&S has appointed a Laser Safety Officer to manage the UMass Amherst Laser Safety 
Program.  For more information about this Program, consult the Laser Safety Manual at 
https://www.ehs.umass.edu/laser-safety-manual and/or contact the Laser Safety Officer 
in EH&S Department. 
 
Vince Chase 
413.545.5153 
vchase@ehs.umass.edu 
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CHAPTER 15 
 
Individual Laboratory Health and Safety Plan/Chemical Hygiene 
Plan and Additional Procedures 

 
  
The University of Massachusetts Laboratory Health and Safety Plan / Chemical Hygiene 
Plan provides a general outline of laboratory policies and procedures.  This plan should 
be adapted by each faculty member to meet the specific needs in his/her laboratory by 
adding safety and health policies and procedures specified by the faculty member and 
the department.  The following is a suggested list of information to be included: 
 

1. Individual responsibilities for chemical hygiene within the laboratory or 
department  

2. Emergency preparedness and facility security issues  
3. Personal apparel and PPE  
4. Chemical management  
5. Laboratory housekeeping  
6. Standard operating procedures  
7. Emergency action plan (EAP) for incidents and spills  
8. Safety equipment  
9. Chemical waste policies  
10. Required training  
11. Safety rules and regulations  
12. Facility design and laboratory ventilation  
13. Medical and environmental monitoring  
14. Compressed gas safety  
15. Laboratory equipment  
16. Biological safety  
17. Radiation safety 
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http://oba.od.nih.gov/rdna/nih_guidelines_oba.html  
13. Laboratory safety manual: the University of North Carolina at Chapel hill 

http://ehs.unc.edu/manuals/laboratory/ 
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Appendix B 
 

Campus Organizations Involved With Laboratory Safety 
 
 

 
Division of Environmental Health & Safety  
 

The Environmental Health and Safety Department provides 24/7 comprehensive 
safety and health services to the University community in the areas of academic 
safety, fire prevention, environmental compliance, occupational safety, environmental 
health and emergency management and business continuity. 
 Donald Robinson, Director 
 Main office Draper 117 Phone: 413.545.2682 Fax: 413.545.2600 
 

UMass Amherst Police Department 

In case of emergency: Dial 911  If using a Cell Phone: say “UMass Amherst” 
Non-Emergency:413.545.2121 
Anonymous Tips Line: 413.577.TIPS (577.8477) 
Problem Solving Policing: pspmail@admin.umass.edu 
Rape Line: 413.545.2677  

University Health Services  
 

 Main number: 413.577.5000 
 In a life-threatening medical emergency, always call 911 for ambulance 
 transportation to a hospital. If using a Cell Phone: say “UMass Amherst” 

Director of Animal Care  
 

 Research Administration Building 
 70 Butterfield Terrace 

 413.545.0668 
 
Office of the Vice Chancellor for Research and Engagement  
 

Whitmore Administration Building  
181 Presidents Drive  
Amherst, MA 01003-9313  
www.umass.edu/research  
413.545.5270 

 
Physical Plant  

Physical Plant Service Desk: Phone: 413.545.6401 Fax: 413.545.0729 
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Appendix C 
 
OSHA Lab Standard 

 
The Occupational Safety and Health Administration's (OSHA) Regulations (CFR 
1910.1450) on occupational exposure to hazardous chemicals in laboratories is used by 
UMass Amherst for reference and can be found at http://www.osha-
slc.gov/OshStd_data/1910_1450.html. 
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Appendix D 
 

  
Laboratory Safety Assessment 

 

Document Number: 
EHS-LABS-SOP.01 
Effective Date: 04/01/11 
Revision Date: 04/01/12 

 
 

 
APPENDIX D 
 
1.0 Purpose and Applicability  

 The procedure defines the process to conduct periodic assessments of environmental 
health and safety practices within the research labs on the University of Massachusetts 
Amherst campus. 

 The Laboratory Assessment Program provides guidance to help in correcting issues that are 
raised during the inspections. This process evaluates conformance to UMass environmental 
health and safety policies and procedures and the effectiveness of the implementation of 
safety practices. It also serves as a mechanism to promote understanding among faculty, 
staff, employees, students, and campus departments. 

		 The assessment checklist addresses standard operating procedures including highly 
hazardous operations, personal protective equipment (including lab coats, gloves, and 
safety eyewear), equipment, chemical inventory, door signs, unwanted hazardous material 
management, and good housekeeping practices. 

 
2.0 Definitions 
 
2.1 Corrective Action – the action taken to address a nonconformance. Corrective action can 

be identified and implemented during an assessment or can be identified and implemented 
after the assessment. Both scenarios require that the corrective action is documented and 
entered into the lab assessment database.   

 
2.2 Lab Assessment – the process by which UMass Environmental Health and Safety staff 

evaluate the health and safety practices within the research labs 
 
2.3 Non-conformance – a failure to fulfill an environmental health and/or safety requirement as 

defined on the lab assessment checklist. 
 
3.0 Roles and Responsibilities 
 
3.1  EH&S Technician – schedule, plan and conduct lab assessments and enter results into 

the lab assessment database. Prepare and issue assessment reports and enter corrective 
action responses into the lab assessment database. Act as the EH&S liaison with the 
personnel of research laboratories in an effort to improve communication with the academic 
community.  

 
3.2  EH&S Professional Staff – support EH&S Technicians in the lab assessment process. 

Help address and correct unsafe practices identified in the research labs. 
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3.3 Lab Personnel – interacts with EH&S personnel throughout the laboratory facility 

inspection.  
 
3.4  Principal Investigators - maintain a safe and healthy laboratory environment and ensure 

lab personnel implement and follow UMass environmental health and safety policies, 
procedures, and guidance. Receive and respond to lab assessment reports in a timely 
fashion. 

 
3.6  Department Heads / Chairs - follow up with faculty when corrective action responses have 

not been submitted within the specified timeframe. Receive and review lab assessment 
departmental summary reports. 

 
 
4.0 Procedure 
 
4.1 General 
 

4.1.1  Lab assessments are conducted at least once every year and on a more frequent 
basis for laboratories performing high risk experiments. 

 
4.1.2 The frequency of a lab assessment is determined by a combination of several 

factors. The first factor relates to the level of risk associated with the type of 
research conducted within the lab (e.g. types of chemicals and/or compounds 
used, flammable load, biological agents, etc). The second factor relates to the size 
of the research group. Busy groups or groups that share space often have issues 
with space management. The third factor considers the results of previous lab 
assessments.  

 
4.1.3 A lab assessment questionnaire is based on EH&S policies and procedures and 

Laboratory Safety Prudent Practices.  
 
 
 

4.2 Preparation 
 

4.2.1  Download the inspection forms for the day’s inspections. 
 
4.2.2 Personal Protective Equipment – Lab Coat, Eye wear, pants and two sets of 

gloves. Staff shall carry and display their EH&S badge. 
 
4.2.3 EH&S Technicians shall carry with them extra copies of lab safety cards, 

Hazardous Waste Satellite Accumulation Area inspection logs, and any 
additional signage (e.g. Biohazard, Caution Radioactive Materials, and Caution 
Eye Protection Required). 

 
4.2.4  EH&S staff shall carry a radio with them at all times 
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4.3  Lab Assessment 
 

4.3.1  Upon entering a lab EH&S staff shall introduce themselves to lab personnel and 
explain the intent of their visit. 

 
4.3.2 The assessment will evaluate conformance to the Lab Assessment checklist. 
 
4.3.3 The compilation of objective evidence will be used to determine conformance. 

This is captured by visual inspection, examining records, and through 
conversations with lab personnel. 

 
4.3.4 Where appropriate, EH&S personnel will utilize a “find and fix” approach. In 

concert with lab personnel EH&S will explain and correct non-conformances 
identified through the lab assessment process.  In addition to capturing the non-
conformance on the assessment form the EH&S technician shall note that the 
issue was corrected on site. 

 
4.3.5  If an EH&S technician identifies a practice that is an immediate threat to human 

health and safety he/she shall notify lab personnel and contact EH&S for further 
guidance. 

 
 
4.4  Post Assessment  
 

4.4.1 Upon completing the scheduled lab assessment the EH&S technician returns to 
the EH&S office to upload the results to the Lab Assessment database. 

 
4.4.2 Individual reports are created and emailed to the appropriate Principal 

Investigator (PI) for review within a day of processing the report. 
 
4.4.3 The PI has up to two weeks to respond to the findings and identify appropriate 

corrective action. Responses can be made electronically to the designated EH&S 
technician. 

 
4.4.4 Upon timely receipt of the PI’s corrective action response the EH&S technician 

shall enter the information to the Lab Assessment database. 
 
4.4.5 Failure to respond within the designated time frame will prompt a second notice 

sent to the PI. The Department Head / Chair will be cc’d on the second notice.  
 
4.4.6 A poor evaluation can increase the frequency of the lab assessment or result in a 

more comprehensive assessment. 
 
4.5  Reporting 
 

4.5.1   EH&S will compile an annual report for each department that summarizes its 
overall performance against the lab assessment questionnaire.  

 
4.5.2   EH&S will send the report to the Department Head / Chair and to the Dean of the 

school or college.  
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4.5.3  Department Heads / Chairs and Deans can schedule an appointment with the 
EH&S Director or Assistant Director of Academic Safety & Environmental Health 
to discuss the results. 

 
4.5.4 Information from these reports will be analyzed by EH&S to identify areas where 

it needs to focus specific training or provide/develop additional guidance material.  
 
5.0 Key References 
 
5.1 University of Massachusetts Laboratory Safety Manual 
 
5.2 Prudent Practices in the Laboratory: Handling and Management of Chemical Hazards. 

National Research Council Committee on Hazardous Substances in the Laboratory.  
National Academy Press, Washington, D.C. (2011). 
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Appendix E 

 

  PRIOR APPROVAL FOR HAZARDOUS LAB OPERATIONS  
UNIVERSITY OF MASSACHUSETTS/AMHERST 

Principal Investigator: Department: 

Building / Room: 

Specific location: 

Phone #: 

E-Mail: 

Project Title or Chemical Procedure: 

Description of Chemical Procedure (attach additional pages if necessary) 

Safety Precautions/Equipment: 

Personnel Training: 

Personnel Approved for This Procedure: 

 

 

Waste Disposal: 

Emergency Plan: 

Medical Surveillance: 

Name Title/Department Signature/Date: 

Faculty/Supervisor 
 

  

Department Head / Chair 
 

  

EH&S 
 

  

ICSC Committee   
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Appendix F Laboratory Incident Report Form  

Name: 

 

Title: 

Department: 

 

Building / Room : 

Date/Time of incident: Phone #: 

E-Mail: 

Witness(es):  

Description of incident:  Include the use of Personal Protective Equipment, chemical hood
or other environmental control, safety equipment (attach additional pages if necessary). 

Did the incident result in a an injury: Yes           No         

Description of injury: 

Notice of Injury report submitted:   Yes           No          Date: 

Environmental Health and Safety (EH&S) notified:   Yes           No          Date:  

Name of EH&S staff person notified: 

Title: 

Date: 

Emergency response information (include EH&S, fire, police, ambulance response 
present at the scene):  

Name of supervisor: 

 

Signature: 

 

Date: 
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Appendix G 
 

  
Management of Hazardous Inventory 

 

EHS-CEMS-SOP.05 rev.04 
Effective Date: June 22, 2007 
Revision Date: May 11, 2012 

 
Ordering Chemicals – Shipped thru Laboratory Health and Safety Services (LH&SS) 
 Bookkeepers, Students, Principal Investigators and Vendors must use the following Shipping 

Address when placing your order: 
 

University of Massachusetts 
Room 125 Lederle Graduate Research Tower                   OR        LGRT 125  
710 North Pleasant Street 
Amherst, MA 01003 
Attn: “Responsible Owner”(PI), “Storage Location” (Building & Room#), “Researcher” 

Example: Attn: John Doe, LGRT 1302, Lee 
 

Purchase Order (PO) entry information 
 

Part 1.  Define Requisition Info: 
Click on UMass Requisition Information 
 Under “Contact Name” list the “Responsible Owner (PI)”  
 Enter the specific Dept ID for the PI  
 Under “Contact phone” enter the phone number of the person entering the PO 

 
Under Shipping Defaults: 
 Change the ‘Ship To’ to “CHEMS” this will auto-populate the above shipping address  
 In the “Attention” box type the PI’s name  

 
Under Accounting Default:  
 Location: enter the laboratory location/room code. Only one shipping destination and 

location per PO is allowed 
 NOTE: A complete listing of Location Codes and their definitions can be found at the 

Procurement Department website:  http://www.umass.edu/procurement/ or contact 
Glenda Pons at 413.577.3631, gpons@ehs.umass.edu to request your location codes  

 Category Code (Account Code) Use 739630 – Chemicals, except radioactive chemicals. 
 

Part 2. Add Items and Services 
 Enter your order  

 
Part 3. Review and Submit 
Under Comment Section: 
 Enter comments such to ensure correct delivery information  
 Remember to click the <send to vendor> checkbox 

 
Web Orders:  
 Place your order as normal and make sure you add your PIs name to any attention line. 

This is important. Type the name of your PI in any attention or comment box. 
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Procard Ordering Information 
 

Phone Orders:  
 Confirm correct ship to address with operator  

Ship to address:  
University of Massachusetts 
710 North Pleasant St 
LGRT 125 
Amherst, MA  01003 

      **ATTN: PI’s Name; Building Name & Room # of Lab (where chemical will be stored) 
 Bill to address is not the same as the ship to address 

The Bill to address is to the person ordering the chemical 
  The university’s Fisher account number is 901235037 and VWR account number is 

2903799 for chemicals.  
 
 
CEMS Database 
 
 CEMS home page: https://cems.unh.edu/umass/CEMS/Info  
 New Account 

Click on “sign in” link. Click on “Name not on List? Request Account” link 
Fill out form.  Make sure you include all required fields in red. 
- “home phone” (cell phone, home phone, pager#) for emergency purposes only  
- “Non Responsible Owners (e.g. grad students, post docs) please provide the name, 

phone number and email of your PI “supervisor”, whose inventory you wish to 
access.  The CEMS data manager will contact the responsible owner for 
authorization. Please allow time for the CEMS administrators to process your 
request.   

-     You will receive a link via email to enter your password.  Your name will now appear           
       in the drop down list. 
 

 Forgot your password? 
Go to CEMS home page.  Click on <sign-in> Click on <Forgot your password?> Follow 
directions. 
 

 Adding New Inventory –  
Call LH&SS at 577-3633 and let them know you received chemicals that need to              
get bar-coded. (Such as a package that weighs over 60 lbs “pallet of clay”, gas    
cylinders, 55 gal. drums and products that may have been delivered by mistake directly  

            to your lab).  
 
 Empty Containers 

- Remove bar code from bottle and place on the “Chemical Inventory Disposal Log”   
- Locate the forms inside the door to the laboratory.  LH&SS to pick up periodically 
  OR you may mark as Empty directly through the CEMS database <Mark Empty> 

             Note: Special procedures may be required for the disposal of empty containers 
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Chemical Disposal Log Form for barcodes 

 
 
 

Container Details Screen from CEMS 

 
 

 
 Hazardous Waste Pickup Requests 

- For Bar Coded Containers use <Update Inventory> in CEMS database 
Click <Update Inventory> and enter bar codes; Click <auto generate waste request> 
Fill in PI, Department and Pick-up Location and add any additional wastes that may 

not be bar coded 
- Do remove the bar code from containers. If it still contains a large quantity of the 

original product then do not remove the barcode. 
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- This form can also be found on the Environmental Health and Safety Homepage 
http://www.ehs.umass.edu/ under the Quick link “Waste Pickup” and the CEMS sign 
in page https://cems.unh.edu/umass/CEMS/Info and click “Request Hazardous 
Waste Removal”.  You do not need a CEMs account to use this form 

- If a lab is moving or cleaning out chemicals please call 577-3631 to request for 
someone to come and scan all the chemicals for Hazardous Waste.  
 

 Lab Cards 
       -       For Updates, go to “Signs” in CEMS then click “please update or verify” or send an 

email to Glenda Pons/ CEMS Program Manager at gpons@ehs.umass.edu      
 
 Surplus Chemicals - acquire surplus chemicals for free 

- Any one with a CEMS account can view and acquire surplus chemicals for free: 
Click <Search Inventory>; Check the “only search the surplus list” box and click 
<Search> 
If you have located a chemical you would like: Click <Adopt Container> to send an 
email request to the owner of the chemical or contact EH&S at 413.545.2682. 

- Unused chemicals may be turned into Surplus Chemicals.  Contact EH&S at413. 
545.2682 for pick-up. 
 

 Laboratory move or change is the Owners Responsibility 
-  Notify Laboratory Health and Safety Services at 413.577.3631, prior to any move to   
   scan and update the inventory 

 - Chemicals must be updated in the CEMS database for changes in location or owner 
 
 Laboratory Inventory or Re-inventory of chemicals 

- Please call Glenda Pons at 413.577.3631 or email at gpons@ehs.umass.edu 
 
Contact Information 
 

For Questions or Concerns contact 
 Glenda Pons, CEMS Program Manager 413.577.3631 or email: 

gpons@ehs.umass.edu 
 Laboratory Health and Safety Services (CEMS Program Dept.) 413.577.3633 
 Environmental Health and Safety 413.545.2682 
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Appendix H 
Incompatible Chemicals 
 

The following list is to be used only as a guide. Specific incompatibilities are listed in 
the material safety data sheets. One may also wish to consult Bretherick's 
"Handbook of Reactive Chemical Hazards." 
 
The list uses the following format 
Chemical: Types of chemicals it is incompatible with 
 
Acetic acid: Chromic acid, nitric acid, hydroxyl compounds, ethylene glycol, 
perchloric acid, peroxides, permanganates 
 
Acetylene: Chlorine, bromine, copper, fluorine, silver, mercury 
 
Acetone: Concentrated nitric and sulfuric acid mixtures 
 
Alkali and alkaline earth metals: Water, carbon tetrachloride or other (such as 
powdered aluminum chlorinated hydrocarbons, carbon dioxide, or magnesium, 
calcium, lithium, halogens, sodium, potassium) 
 
Ammonia (anhydrous): Mercury (e.g., in manometers), chlorine, calcium, 
hypochlorite, iodine, bromine, hydrofluoric acid 
 
Ammonium nitrate: Acids, powdered metals, flammable liquids, chlorates, nitrites, 
sulfur, finely divided organic combustible materials 
 
Aniline: Nitric acid, hydrogen peroxide 
 
Arsenic materials: Any reducing agent 
 
Azides: Acids 
 
Bromine: See chlorine 
 
Calcium oxide: Water  
 
Carbon (activated): Calcium hypochlorite, all oxidizing agents 
 
Chlorates: Ammonium salts, acids, powdered metals, sulfur, finely divided organic 
or combustible materials  
 
Chromic acid: and Chromium trioxide, Acetic acid, naphthalene, camphor, glycerol, 
alcohol, flammable liquids in general  
 
Chlorine: Ammonia, acetylene, butadiene, butane, methane, propane, (or other 
petroleum gases), hydrogen, sodium carbide, benzene, finely divided metals, 
turpentine  
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Incompatible Chemicals (continued) 
 
Chlorine dioxide: Ammonia, methane, phosphine, hydrogen sulfide 
 
Copper: Acetylene, hydrogen peroxide 
 
Cumene hydroperoxide: Acids (organic or inorganic) 
 
Cyanides: Acids 
 
Flammable liquids: Ammonium nitrate, chromic acid, hydrogen peroxide, nitric acid, 
sodium peroxide, halogens 
 
Fluorine: All other chemicals 
 
Hydrocarbons: (such as Fluorine, chlorine, bromine, butane, propane, benzene) 
chromic acid, sodium peroxide 
 
Hydrocyanic acid: Nitric acid, alkali 
 
Hydrofluoric acid (anhydrous): Ammonia (aqueous or anhydrous) 
 
Hydrogen sulfide: Fuming nitric acid, oxidizing gases 
 
Hypochlorites: Acids, activated carbon 
 
Iodine: Acetylene, ammonia (aqueous or anhydrous) hydrogen 
 
Mercury: Acetylene, fulminic acid, ammonia 
 
Nitrates: Acids 
 
Nitric acid (concentrated): Acetic acid, aniline, chromic acid, hydrocyanic acid, 
hydrogen sulfide, flammable liquids and gases, copper, brass, any heavy metals 
 
Nitrites: Acids 
 
Nitroparaffins: Inorganic bases, amines 
 
Oxalic acid: Silver, mercury 
 
Oxygen: Oils, grease, hydrogen; flammable liquids, solids and gases 
 
Perchloric acid: Acetic anhydride, bismuth and its alloys, alcohol, paper, wood, 
grease, oils 
 
Peroxides, organic: Acids (organic or mineral), avoid friction, store cold  
 
Phosphorous (white): Air, oxygen, alkalis, reducing agents  
 
Potassium: Carbon tetrachloride, carbon dioxide, water  
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Incompatible Chemicals (continued) 
 
Potassium chlorate: Sulfuric and other acids  

 

Potassium perchlorate: Sulfuric and other acids, see also chlorates  
 
Potassium permanganate: Glycerol, ethylene glycol, benzaldehyde, sulfuric acid  
 
Selenides: Reducing agents 
 
Silver: Acetylene, oxalic acid, tartaric acid, ammonium compounds, fulminic acid  
 
Sodium: Carbon tetrachloride, carbon dioxide, water  
 
Sodium nitrate: Ammonium nitrate and other ammonium salts 
 
Sodium peroxide: Ethyl or methyl alcohol, glacial acetic acid, acetic anhydride, 
benzaldehyde, carbon disulfide, glycerin, ethylene, glycol, ethylacetate, methyl 
acetate, furfural  
 
Sulfides: Acids  
 
Sulfuric acid: Potassium chlorate, potassium perchlorate, potassium permanganate 
(similar compounds of light metals, such as sodium, lithium)  
 
Tellurides: Reducing agents  
 
Source: Safety in Academic Chemistry Laboratories, published by The American 
Chemical Society 
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Appendix I  
 

High Energy Oxidizers 
  

Listed here is a partial list of the most commonly found oxidizing compounds used in 
the laboratory. Most of these compounds would form explosive mixtures with 
combustibles, organics or other easily oxidizable materials.  
 
Additional Safety information should be obtained from MSDSs and other reference 
material before proceeding with work involving these compounds. 
  

Ammonium perchlorate (NH4ClO4)  
Ammonium permanganate (NH4MnO4)  
Barium peroxide (BaO2)  
Bromine (Br)2  
Calcium chlorate (Ca[ClO3]2.2H2O)  
Calcium hypochlorite (Ca[ClO]2)  
Chlorine trifluoride (ClF3)  
Chromium anhydride or chromic acid (CrO3)  
Dibenzoyl peroxide ([C6H5CO]2O2)  
Fluorine (F2)  
Hydrogen peroxide (H2O2)  
Magnesium perchlorate (Mg[Cl04]2)  
Nitric acid (HNO3)  
Nitrogen peroxide (in equilibrium with nitrogen dioxide) N2O4; NO2  
Nitrogen trioxide (N2O3)  
Perchloric acid (HClO4)  
Potassium bromate (KBrO3)  
Potassium chlorate (KClO3)  
Potassium perchlorate (KCl04)  
Potassium peroxide (K2O3)  
Propyl nitrate (normal) (CH3 [CH2]2 NO3)  
Sodium chlorate (NaClO3)  
Sodium chlorate (NaClO2)  
Sodium perchlorate (NaC104)  
Sodium peroxide (Na2O2)  
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Appendix J 
 

 
Classes of Chemicals That Can Form Peroxides 
 
Class A: Chemicals that form explosive levels of peroxides without concentration 

  
Isopropyl ether Sodium amide (sodamide) 
Butadiene Tetrafluoroethylene 
Chlorobutadiene (chloroprene) Divinyl acetylene 
Potassium amide Vinylidene chloride 
Potassium metal  

 
 
Class B: These chemicals are a peroxide hazard on concentration 
(distillation/evaporation).  A test for peroxide should be performed if 
concentration is intended or suspected. 
 
Acetal Ethylene glycol dimethyl ether (glyme) 
Cumene Furan 
Cyclohexene Methyl acetylene 
Cyclooctene Methyl cyclopentane 
Diaacetylene Methyl-isobutyl ketone 
Dicyclopentadiene Tetrahydrofuran 
Diethylene glycol dimethyl ether (diglyme) Tetrahydronaphthalene 
Diethyl ether Vinyl ethers 
Dioxane (p-dioxane)  

 
 
Class C: Unsaturated monomers that may autopolymerize as a result of peroxide 
accumulation if inhibitors have been removed or depleted.  
 
Acrylic acid Styrene 
Butadiene Vinyl acetate 
Chlorotrifluoroethylene Vinyl chloride 
Ethyl acrylate Vinyl pyridine 
Methyl methacrylate  

 
These sources are illustrative, not comprehensive. 
 
 

 
Reference: Prudent Practices in the Laboratory: Handling and Management of Chemical 
Hazards. National Research Council Committee on Hazardous Substances in the Laboratory.  
National Academy Press, Washington, D.C. (2011). 
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Appendix K 
 
Threshold Limit Values and Flammability of Some Commonly Used 
Hazardous Gases 

  
 

Refer to Material Safety Data Sheets (MSDS) and other references for properties of the 
following gases: 

 
Substance ACGIH Ceiling 

Level (C) or 
TLV-TWA* 

Flammability Prior Approval 

Acetylene–C2H2 – High, Explosive No 
Ammonia–NH3 25 High No 
Arsine–AsH3 0.05 High, Explosive Yes 
Boron Trifluoride–BF3 (C) 1 Low Yes 
1,3–Butadiene–C4H6 2 High Yes 
Carbon Dioxide–CO2 5000 Low No 
Carbon Disulfide–CS2 10 High Yes 
Carbon Monoxide–CO 25 High No 
Chlorine–Cl2* 0.5 Low Yes 
Cyanogen–C2H2* 10 High Yes 
Cyanogen Chloride–CNCl (C) 0.3 Low Yes 
Diazomethane–CH2NO2 0.2 Explosive Yes 
Diborane–B2H6 0.1 High Yes 
Ethylene–C2H4 – High No 
Ethylene Oxide–C2H4O 1.0 High Yes 
Fluorine 1 Low Yes 
Formaldehyde–CH2O (C) 0.3 High Yes 
Hydrogen–H2 – High, Explosive No 
Hydrogen chloride 
(anhydrous)–HCl 

(C) 5.0 Low Yes 

Hydrogen Cyanide (C) 4.7 High Yes 
Hydrogen Fluoride–HF (C)3.0 Low Yes 
Hydrogen Selenide–H2Se 0.05 High Yes 
Hydrogen Sulfide–H2Se 10 High Yes 
Methane–CH4 – High No 
Methyl Acetylene–C3H4 1000 High No 
Methyl Acetylene 
Propadiene Mixture–MAPP 

1000 High No 

Methyl Bromide–CH3Br 1 High Yes 
Methyl Chloride–CH3Cl 50 High No 
Methyl Mercaptan–CH4S 0.5 High Yes 
Nickel Carbonyl Ni(CO)4 0.05 High Yes 
Nitric Oxide–NO 25 Low No 
Nitrogen Dioxide–NO2 3 Low Yes 
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Substance ACGIH Ceiling 

Level (C) or 
TLV-TWA* 

Flammability Prior Approval 

Nitrogen Trifluoride–NF3 10 Low Yes 
Oxygen Difluoride OF2 (C) 0.05 Low Yes 
Ozone–O3 (C) 0.1 Low Yes 
Phosgene–CCl2O 0.1 Low Yes 
Phosphine–PH3 0.3 High Yes 
Propane C3H8 2500 High, Explosive No 
Propylene C3H6 – High No 
Silane–SiH4 5 High Yes 
Stibine–SbH3 0.1 High Yes 
Sulfur Dioxide–SO2 2 Low Yes 
Sulfur Tetrafluoride–SF4 (C)0.1 Low Yes 
Trifluoromonobromomethane 
(Halon 1301)–CBrF3 

1000 Low No 

Vinyl Chloride–C2H3Cl 5 High Yes 
 
* parts per million 
 

References: 
 

CRC Handbook of Laboratory Safety 3rd Edition  
1994–1995 Threshold Limit Values and Biological Exposure Indices,  
ACGIH 1991 NFPA 45 Standard on Fire Protection for Laboratories Using 
Chemicals  
ACGIH TLV-TWA: Threshold limit value (see glossary) 
 
ACGIH TLV-C: Ceiling value  
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