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FORWARD 

 

This Chemical Hygiene Plan (CHP) for Syracuse University laboratories has been developed to 
protect Syracuse University laboratory employees from the health hazards in the laboratory 
environment and to comply with OSHA Standard 29 CFR 1910.1450, Occupational Exposures 
to Hazardous Chemicals in Laboratories. 

Laboratory operations involving hazardous chemicals may expose employees to situations 
where injury and/or health impairment from exposure to those chemicals could be irreversible 
and significant. Recognizing this, and to minimize the risks associated with laboratory 
operations, the CHP ensures that employees are apprised of the hazards associated with 
chemicals in their workplace and are trained in the work practices and procedures that will help 
protect them from physical and health hazards in the laboratory workplace. The purpose of this 
manual is to provide direction to laboratory management in their preparation of procedures to 
ensure health and safety of laboratory workers. 

Proper implementation of this comprehensive plan will minimize laboratory employee exposures 
to hazardous chemicals by establishing standard operating procedures to assure that work 
practices and policies deemed appropriate and necessary to protect employees are in place. 
The Chemical Hygiene Program is administered by the Environmental Health and Safety 
Services Office (EHSS), 029 Lyman Hall and compliance assistance is available by contacting 
EHSS (x4132). 
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DEFINITION OF TERMS 

 

ACGIH - American Congress of Governmental and Industrial Hygienists 

 

Action Level - a concentration designated in 29 CFR 1910 for a specific substance, calculated 
as an eight-hour time-weighted average, which initiates certain required activities, such as 
exposure monitoring and medical surveillance. 

 

Carcinogen - (see "select carcinogen"). 

 

Chemical Hygiene Officer - an employee who is designated by the employer, and who is 
qualified by training or experience, to provide technical guidance in the development and 
implementation of the provisions of the Chemical Hygiene Plan. This definition is not intended to 
place limitations on the position description or job classification that the designated individual 
shall hold within the employer's organizational structure. 

 

Chemical Hygiene Plan - a written program developed and implemented by the employer which 
sets forth procedures, equipment, personal protective equipment and work practices that are 
capable of protecting employees from the health hazards presented by hazardous chemicals 
used in that particular workplace and meets the requirements of paragraph (e) of 29 CFR 
1910.1450, Occupational Exposure to Hazardous Chemicals in Laboratories. 

 

Combustible Liquid - any liquid having a flashpoint at or above 100oF (37.8oC), but below 
200oF (93.3oC), except any mixture having components with flashpoints of 200oF (93.oC), or 
higher, the total volume of which make up 99 percent or more of the total volume of the mixture. 

 

Compressed Gas - (i) A gas or mixture of gases having, in a container, an absolute pressure 
exceeding 40 psi at 70oF (21.1oC); or (ii) A gas or mixture of gases having, in a container, an 
absolute pressure exceeding 104 psi at 130oF (54.4oC) regardless of the pressure at 70oF 
(21.1oC); or (iii) A liquid having a vapor pressure exceeding 40 psi at 100oF (37.8oC) as 
determined by ASTM D-323-72. 

 

Designated Area - an area which may be used for work with select carcinogens, reproductive 
toxins, or substances which have a high degree of acute toxicity. A designated area may be the 
entire laboratory, an area of a laboratory or a device such as a laboratory hood. 

 



Emergency - any occurrence such as, but not limited to, equipment failure, rupture of containers 
or failure of control equipment which results in an uncontrolled release of a hazardous chemical 
into the workplace. 

 

Employee - an individual employed in a laboratory workplace who may be exposed to 
hazardous chemicals in the course of his or her assignments. 

 

Explosive - a chemical that causes a sudden, almost instantaneous release of pressure, gas, 
and heat when subjected to sudden shock, pressure, or high temperature. 

 

Flammable - a chemical that falls into one of the following categories: 

(i) "Aerosol, flammable" - an aerosol that, when tested by the method described in 16 
CFR 1500.45, yields a flame projection exceeding 18 inches at full valve opening, or a 
flashback (a flame extending back to the valve) at any degree of valve opening: 

(ii) "Gas, flammable" means: 

(A) A gas that, at ambient temperature and pressure, forms a flammable mixture 
with air at a concentration of 13 percent by volume or less; or 

(B) A gas that, at ambient temperature and pressure, forms a range of flammable 
mixtures with air wider than 12 percent by volume, regardless of the lower limit. 

(iii) "Liquid, flammable" - any liquid having a flashpoint below 100oF (37.8oC), except 
any mixture having components with flashpoints of 100oF (37.8oC) or higher, the total of 
which make up 99 percent or more of the total volume of the mixture. 

(iv) "Solid, flammable" - a solid, other than a blasting agent or explosive as defined in 29 
CFR 1910.109(a), that is liable to cause fire through friction, absorption of moisture, 
spontaneous chemical change, or retained heat from manufacturing or processing, or 
which can be ignited readily and when ignited burns so vigorously and persistently as to 
create a serious hazard. A chemical shall be considered to be a flammable solid if, when 
tested by the method described in 16 CFR 1500.44, it ignites and burns with a self-
sustained flame at a rate greater than one-tenth of an inch per second along its major 
axis. 

 

"Flashpoint" - the minimum temperature at which a liquid gives off a vapor in sufficient 
concentration to ignite when tested as follows: 

(i) Tagliabue Closed Tester (See American National Standard Method of Test for Flash 
Point by Tag Closed Tester, Z11.24-1979 (ASTM D 56-79) - for liquids with a viscosity of 
less than 35 Saybolt University Seconds (SUS) at 100oF (37.8oC), that do not contain 
suspended solids and do not have a tendency to form a surface film under test; or 

 



(ii) Pensky-Martens Closed Tester (see American National Standard Method of Test for 
Flash Point by Pensky-Martens Closed Tester, Z11.7-1979 (ASTM D93-79) - for liquids 
with a viscosity equal to or greater than 45 SUS at 100xF (37.8oC), or that contain 
suspended solids, or that have a tendency to form a surface film under test; or 

 

(iii) Setaflash Closed Tester (see American National Standard Method of Test for Flash 
Point by Setaflash Closed Tester (ASM D3278-78)). 

 

Organic peroxides, which undergo autoaccelerating thermal decomposition, are 
excluded from any of the flashpoint determination methods specified above. 

 

Hazardous Chemical - a chemical for which there is statistically significant evidence based on at 
least one study conducted in accordance with established scientific principles that acute or 
chronic health effects may occur in exposed employees. The term "health hazard" includes 
chemicals which are carcinogens, toxic or highly toxic agents, reproductive toxins, irritants, 
corrosives, sensitizers, hepatoxins, nephrotoxins, neurotoxins, agents which act on the 
hematopoietic systems, and agents which damage the lungs, skin, eyes, or mucous 
membranes. Appendices A and B of the Hazard Communication Standard (29 CFR 1910.1200) 
provide further guidance in defining the scope of health hazards and determining whether or not 
a chemical is to be considered hazardous for purposes of this standard. 

 

Laboratory - A facility in which relatively small quantities of hazardous chemicals are used in a 
non-production basis. 

 

Laboratory Scale - work with substances in which the containers used for reactions, transfers, 
and other handling of substances are designed to be easily and safely manipulated by one 
person.  

 

Laboratory-type Hood - a device located in a laboratory, enclosed on five sides with a moveable 
sash or fixed partial enclosure on the remaining side; constructed and maintained to draw air 
from the laboratory and to prevent or minimize the escape of air contaminants into the 
laboratory; and allows chemical manipulations to be conducted in the enclosure without 
insertion of any portion of the employee's body other than hands and arms. Walk-in hoods with 
adjustable sashes meet the above definition provided that the sashes are adjusted during use 
so that the airflow and the exhaust of air contaminants are not compromised and employees do 
not work inside the enclosure during the release of airborne hazardous chemicals. 

 

Laboratory Use of Hazardous Chemicals - handling or use of such chemicals in which all of the 
following conditions are met: 



(i) Chemical manipulations are carried out on a "laboratory scale"; 

(ii) Multiple chemical procedures or chemicals are used; 

(iii) The procedures involved are not part of a production process, nor in anyway 
simulate a production process; and 

(iv) "Protective laboratory practices and equipment" are available and in common use to 
minimize the potential for employee exposure to hazardous chemicals. 

 

Medical Consultation - a consultation which takes place between an employee and a licensed 
physician for the purpose of determining what medical examinations or procedures, if any, are 
appropriate in cases where a significant exposure to a hazardous chemical may have taken 
place. 

 

Organic Peroxide - an organic compound that contains that bivalent -0-0- structure and which 
may be considered to be a structural derivative of hydrogen peroxide where one or both of the 
hydrogen atoms has been replaced by an organic radical. 

 

Oxidizer - a chemical other than blasting agent or explosive as defined in 29 CFR 1910.109(a), 
that initiates or promotes combustion in other materials, thereby causing the fire either of itself 
or through the release of oxygen or other gases. 

 

PEL - Permissible exposure limit; the legally enforced exposure limit for a substance established 
by OSHA regulatory authority. 

 

Physical Hazard - a chemical for which there is scientifically valid evidence that it is a 
combustible liquid, a compressed gas, explosive, flammable, an organic peroxide, an oxidizer, 
pyrophoric, unstable (reactive) or water-reactive. 

 

Protective Laboratory Practices and Equipment - those laboratory procedures, practice and 
equipment accepted by laboratory health and safety experts as effective, or that the employer 
can show to be effective, in minimizing the potential for employee exposure to hazardous 
chemicals. 

 

Reproductive toxins - chemicals which affect the reproductive capabilities including 
chromosomal damage (mutations) and effects on fetuses (teratogenesis). 

 

Select Carcinogen - A chemical is a select carcinogen if it meets one of the following criteria: 



(i) It is regulated by OSHA as a carcinogen; or 

(ii) It is listed under the category, "known to be carcinogens", in the Annual Report on 
Carcinogens published by the National Toxicology Program (NTP) (latest edition); or 

(iii) It is listed under Group 1 ("carcinogenic to humans") by the International Agency for 
Research on Cancer Monographs (IARC) (latest editions); or 

(iv) It is listed in either Group 2A or 2B by IARC or under the category, "reasonably 
anticipated to be carcinogens" by NTP, and causes statistically significant tumor 
incidence in experimental animals in accordance with any of the following criteria: 

(A) After inhalation exposure of 6-7 hours per day, 5 days per week, for a 
significant portion of a lifetime to dosages of less than 10 mg/m3; 

(B) After repeated skin application of less than 300 mg/kg of body weight per 
week; or 

(C) After oral dosages of less than 50 mg/kg of body weight per day. 

 

TLV - Threshold limit value; a term used by ACGIH to express the airborne concentration of a 
material to which nearly all persons can be exposed day after day, without adverse effects. 
ACGIH expresses TLVs in three ways: 

(1) TLV-TWA: the allowable time weighted average concentration for a normal 8-hour 
work-day or 40-hour work week. 

(2) TLV-STEL: the short-term exposure limit, or maximum concentration for a continuous 
15-minute exposure period (maximum of four such periods per day, with at least 60 
minutes between exposure periods, and provided that the daily TLV-TWA is not 
exceeded). 

(3) TLV-C: the ceiling limit - the concentration that should not be exceeded even 
instantaneously. 

 

Unstable (reactive) - a chemical which is the pure state, or as produced or transported, will 
vigorously polymerize, decompose, condense, or will become self-reactive under conditions of 
shocks, pressure or temperature. 

 

Water-reactive - a chemical that reacts with water to release a gas that is either flammable or 
presents a health hazard. 

 

  



I. RESPONSIBILITIES 

 

A. The Chancellor and Senior Vice Presidents have ultimate responsibility for Syracuse 
University's Chemical Hygiene Program and shall, with other administrators (deans and 
department heads), provide continuing support for the CHP. 

 

B. The Chemical Hygiene Officer (CHO) is Garrett Moll. The CHO and laboratory supervisors 
are responsible for the implementation of the Chemical Hygiene Plan. The CHO and other 
Environmental Health personnel will: 

1. work with laboratory supervisors and other lab personnel to develop and implement 
appropriate chemical hygiene procedures and practices for their specific laboratories; 

2. monitor the purchase, use, and disposal of chemicals used in laboratories; 
3. manage the disposal of chemicals used in laboratories; 
4. help project directors develop precautions, protocols, and adequate facilities for those 

projects; 
5. know the current legal requirements regarding regulated substances and provide training 

and consultation in these regulations; 
6. see that appropriate audits are maintained; annually audit and revise the University's 

Chemical Hygiene Plan to reflect changes in the program; 
7. be available to provide assistance - contact EHSS at x4132. 

 

C. Laboratory supervisors and their department heads will: 

1. provide and document appropriate training for workers, ensure that chemical hygiene 
safety rules are followed and that personal protective equipment/clothing is available, in 
proper working order, and used; 

2. provide regular inspections of the laboratory for chemical hygiene and housekeeping 
aspects, including applicable emergency equipment; 

3. know the current legal requirements concerning regulated substances; 
4. determine the required level(s) of personal protective clothing and equipment; 
5. ensure that facilities and the training required to use any ordered materials are 

adequate. 

 

D. The laboratory worker will: 

1. plan and conduct each operation in accordance with the procedures outlined in this 
Chemical Hygiene Plan; 

2. know the safety rules and procedures concerning the work being performed; 
3. be aware of unsafe conditions and activities and bring these observations to the 

attention of coworkers and supervisors so the problems can be corrected; 
4. learn and practice good laboratory hygiene practices. 

  



II. STANDARD LABORATORY PROCEDURES 

 

Due to the variety of research and teaching that is conducted at SyracuseUniversity, it is 
impossible to draft a single set of rules and procedures to cover every single potential hazard 
and incident. All individuals involved in laboratory operations, including laboratory workers, 
maintenance, faculty and administrators must perform their job responsibilities with safety in 
mind. Safety issues must not be secondary to any other issue. 

 

A. General Laboratory Practices 

Laboratory workers should know and practice the safety rules and procedures applicable to the 
work performed in their area. Potential hazards (chemical, physical, biological) should be 
identified before the start of any new procedure and the necessary safety precautions should be 
implemented to address the hazards before work starts. 

Food or beverages should not be consumed or stored in areas where chemicals are used or 
stored. Food or beverages should be stored, handled, prepared or consumed within well 
confined areas free of hazardous chemicals. Additionally, no chemical handling equipment 
should be used to prepare food. Separate equipment must be dedicated for food preparation 
and storage. 

Exposed skin should be washed before leaving the laboratory area. Liquid or powdered soap 
from a dispenser is appropriate for this purpose. Bar soap, solvents, or harsh detergents should 
not be used. Bar soap may still contain chemical residues from previous use. Solvents may be 
toxic themselves or act as vehicles to facilitate skin absorption of a chemical and cause a toxic 
reaction. Detergents tend to remove the natural oils present in the skin. The lack of oils may 
cause drying and cracking of the epidermis, leading to dermatitis and contact dermatitis. 

Accidents and injuries, no matter how trivial they seem at the time, should be reported to the lab 
supervisor immediately. Prompt reporting may minimize the impact of the injury to the victim and 
can lead to prompt detection and correction of an unexpected and potentially serious hazard. 

Laboratories or areas within laboratories having unusual hazards should be identified with 
warning signs. Standard signs exist for radioactive (see Radiation Protection Program 
handbook), biological (see Biosafety Program handbook), fire, and laser hazards and should be 
used when needed and appropriate. 

Signs indicating locations of exits, safety showers and eyewash/drench hose locations should 
be prominently displayed. Fire extinguishers should be labeled to show what type of fire they 
are capable of extinguishing. 

Laboratory work that involves continuous or overnight operation must be planned and set up to 
effectively and safely deal with interruptions in utility services (gas, water, electricity). Creating a 
hazardous situation as a result of a utility failure must be avoided (e.g. automatic turning off of 
heat and cooling water to a distillation apparatus whose cooling water has failed or ruptured). 
Lab personnel shall make routine inspections of unattended operations. A sign stating, as briefly 
as possible, what the operation is and who to contact if problems occur must be posted on the 
entrance door to the laboratory. 



Working alone in a laboratory without some form of periodic check-in by other personnel is to be 
avoided. The check-ins may include periodic phone calls to the worker by someone or by the 
worker to someone on a pre-arranged schedule. This may also include an extended "buddy-
system" with other workers in the same building (through visits or phone calls) or pre-arranged 
checks by campus Public Safety personnel. Performing experiments known to be hazardous or 
working with materials with unknown physical and/or health hazards must not be conducted 
outside of normal laboratory hours. 

Appropriate shielding must always be used to protect workers from explosion, implosion or 
splash hazards. Laminated safety glass and various plastics (methyl methacrylate, polyvinyl 
chloride, polycarbonates) make good, general purpose transparent shielding materials. A lab 
hood with its sash closed offers another level of shielding for procedures located within the 
hood. 

Guards to prevent access to moving parts or electrical connections are required to be present 
and used by the operators of equipment. Before operation of the equipment starts, personnel 
will inspect the equipment to see if needed guards are present and are functioning properly. 

All chemical storage containers should be properly labeled, as stated in S.U.'s Hazard 
Communication Program. In addition to the requirements specified in that program (chemical 
name, manufacturer's name and address, and appropriate hazard warnings) it is recommended 
that the following information be placed on the label to help prevent injury: date material was 
received/placed in container, recommended personal protective equipment/clothing needed to 
work with material, expiration date, and name of the person responsible for the chemical 
storage container. 

 

B. Emergency and Safety Equipment 

Laboratory workers must know the location and proper operation of the emergency equipment 
located in the laboratory area and make sure that access to them is not blocked. Such 
equipment may include: overhead safety showers, eyewashes, hand held drench hoses, first aid 
kits, fire extinguishers, fire blankets, gas shut-off valves, and power shut-off switches. 

Workers will also know how to get additional help in emergencies, and know general emergency 
procedures in response to fires, floods, utility outages, personal injury and hazardous substance 
(chemical, radioactive, biological) spills. Refer to "Emergency Assistance Directory" posted by 
all lab phones and "Emergency Procedures Pamphlet" located within department offices. 

Workers will only use laboratory equipment for its designated or approved purpose. Laboratory 
exhaust hoods must be used for all operations involving the potential production of hazardous 
dusts, aerosols, vapors, mists, fumes, and gases in a laboratory. Additionally, work with 
substances having unknown health hazards must be done in such an enclosure (hood, 
biological safety cabinet, glove box). 

 

C. Pipetting 

Mouth pipetting and mouth suction to start a siphon is prohibited. Use mechanical pipetters, 
pipet bulbs, or an aspirator. 



 

D. Eye and Face Protection 

Wear appropriate ANSI approved eye/face protection to guard against potential hazards present 
and provide such protection to laboratory visitors. 

Liquid splashes: Chemical splash goggles (and full-face shield) 

Cryogenic liquids (gases): Chemical splash goggles and full-face shield 

Chipping, grinding, and sanding: Safety glasses w/side shield, goggles or Full-face shield 

Non-ionizing radiation: Glasses, goggles as required (Laser, optical, IR, UV) 

Do not wear contact lenses while working with chemicals in a laboratory. Chemicals that injure 
the eye can be trapped between the contact lens and the eye, making permanent injury more 
likely and irrigation for first aid ineffective. 

 

E. Personal Protective Clothing/Apparel 

Wear protective clothing/apparel such as lab coats in laboratories when using hazardous 
chemicals. Shorts or open-toed shoes or sandals may not be worn in the laboratory. 

All PPC/apparel must be selected with the particular hazard(s) in mind. The chosen clothing 
must not restrict the wearer's ability to perform a job. Workers must know appropriate donning 
and doffing procedures, especially if the clothing is contaminated. Contaminated or suspect 
contaminated clothing must be removed before leaving the laboratory area. 

 

F. Gloves 

Whenever the potential exists for skin exposure to the hands using chemicals, the proper 
protective gloves will be worn when corrosive, toxic, or chemicals with unknown hazards are 
handled. Additionally, gloves to protect skin from cuts abrasions, or extreme temperatures will 
be worn. 

Before use, each glove must be inspected for tears, cracks, punctures and discoloration. Use 
the inflation test: fill glove with air, tie or pinch off cuff, and place under water to check for air 
bubbles to note presence of punctures and tears. 

Before non-disposable gloves are removed, wash them in an appropriate manner (detergent 
and water, solvent, heat/air). Do not use water for PVA or leather gloves. 

Chemicals to some degree can permeate all gloves. Gloves should be selected based on the 
chemical's ability to permeate and/or degrade the glove material, as well as what job task is 
being performed. To help select the best glove, use manufacturer's data regarding permeation 
rates and degradation ability, or call EHSS for assistance in selecting gloves. 

 

G. Housekeeping 



Work areas must be kept clean and uncluttered, with chemicals and equipment being properly 
labeled and stored. Work areas should be cleaned up after the completion of each operation or 
at the end of each day. 

Laboratory wastes must be carefully screened before a decision is made to dispose of the 
materials as municipal wastes. Recyclable materials are to be handled through the SU 
Recycling Program (see Section VII). Chemicals and chemically contaminated articles are to be 
handled by the Chemical Waste Program (see Section VII). All forms of radioactive waste are to 
be handled in accordance with the Radiation Protection Program (see SU Radiation Protection 
Program Handbook). Medical and Infectious Wastes are to be handled by the Medical Waste 
Management Program of the Biosafety Program. II. STANDARD LABORATORY 
PROCEDURES (cont'd) 

Chemical spills are to be cleaned up immediately in accordance with the procedures outlined in 
Section IX. 

Unknown or unlabeled containers of chemicals are to be disposed of through the Chemical 
Waste Management Program. These items, as well as unwanted chemicals, must not 
accumulate in the lab. 

 

H. Glassware 

All glassware is to be handled and stored carefully to avoid personal injury and damage to the 
glassware. Any damaged glassware must be repaired or discarded immediately. Clean glass for 
discard must be collected in a wooden or cardboard container exclusively for this use. Lab 
glassware must not be recycled. This includes empty reagent bottles (see Section VII). 

Before glassware can be repaired, it must have all traces of chemicals removed or displaced 
(with soap or inert gas). 

When carrying tubing, hold items vertically, rather than horizontally. Leather gloves or a hand 
towel must be used when inserting glass tubing into rubber stoppers or corks or when 
connecting flexible tubing onto glass hose connections. Tubing ends should be fire polished or 
rounded and lubricated with glycerol, glycerin, soapy water, or plain water. Good insertion 
practice involves holding the tubing in one hand as close to the insertion end as possible and 
the stopper with the thumb and forefinger of the other hand. Next, apply necessary force in the 
lengthwise direction and slowly twist the tubing into the stopper. Take care to keep the tubing 
from penetrating the palm of the hand holding the stopper. 

When stopper or flexible tubing are sealed to glass, separate them by inserting the handle of a 
small triangular file parallel and into the end of the tubing. Twist the handle and add water to the 
openings. If this fails to break the seal, the stopper or tubing may have to be cut. Never remove 
by force. 

Small diameter glass tubing and rods (<12mm diameter) can be broken by creating a scratch at 
the desired point of the break with a single stroke of a triangular file. Moisten the scratch and, 
protecting your hands, place the thumb nails against the tubing directly opposite the scratch and 
press while pulling your hands apart. Glass tubing or rod >12mm in diameter is to be cut with a 
hot wire or cutting wheel. All cut ends must be fire polished before use. 



Glass apparatus that can roll, such as thermometers, should be placed on the work surface 
perpendicular to the edge to keep them from rolling onto the floor. 

 

I. Material Procurement/Handling/Transfer/Storage 

General 

It is the responsibility of the laboratory supervisor and lab personnel who handle 
hazardous substances that proper and adequate training be given and received 
concerning all of the known hazards involved in the handling, use, and storage of the 
material before it is purchased or otherwise brought to the University. See Section XV for 
a listing of suggested references available from libraries or EHSS that may be used for 
information to prepare the training. 

The laboratory supervisor and EHSS are responsible for ensuring that information and 
labeling provisions of S.U.'s Hazard Communication Program are implemented. The 
laboratory supervisor must ensure that Material Safety Data Sheets (MSDS's) for each 
hazardous chemical (as defined by OSHA Standard 29CFR 1910.1200, and 
SyracuseUniversity's Hazard Communication Program and Chemical Hygiene Plan) are 
on file in the laboratory and are readily available for review by lab personnel, EHSS 
personnel, and regulatory inspectors. All containers of hazardous materials must be 
labeled with the chemical name, manufacturer, and appropriate health and physical 
hazard warnings. 

Due to the broad range of possible reactions resulting in personal injury or property 
damage that could occur when incompatible chemicals are accidentally combined, 
special consideration to storage of chemicals must be given. The chemical properties of 
each of the stored chemicals must be noted and the chemicals must be segregated by 
these properties. (See segregation guidelines following this section on pages 20-22.) 

Do not store the entire inventory of chemicals in one area. Storing chemicals together in 
alphabetical order is not a safe storage method. 

Metal or wood cabinets of various styles (ventilated, insulated, special finishes) or 
shelves are proper places for storage. When refrigeration is required (per manufacturer's 
instruction) or is a good idea (highly volatile solvents), the material will be stored in a 
refrigerator approved for storage of chemicals. 

Non-volatile or non-flammable chemicals requiring refrigeration may be stored in a 
household type refrigerator only if it is clearly marked for storage of chemicals and not 
food. 

Basic storage requirements for all classes of chemicals include: 

• keeping containers accessible for all lab personnel 
• keep in secure, leak-proof containers 
• make sure lids, tops are secure 
• providing secondary containment for liquids in case of leakage 
• put chemicals away where they belong after use 



• when carrying chemicals from bench to bench or room to room, use some form 
of secondary containment large enough to contain the volume being carried to 
guard against release during an accident. 

Flammable Liquids 

In-lab storage of flammable liquids should be limited to the volume required for the day's 
operations and procedures. In-lab glass storage containers of flammable liquids may not 
exceed 1-gallon (3.8 liters) capacity. If safety cans are used, 2-gallon capacity cans will 
be the maximum capacity. 

Where room permits, flammable liquid storage cabinets must be used to store these 
materials. If space or existing laboratory layout does not permit the use of flammable 
liquid storage cabinets, containers of flammable liquids may be placed in existing metal 
or wood cabinets or under-hood cabinets, providing no exposed electrical fixtures are 
part of the cabinet's interior space. 

Highly volatile, flammable, solvents must only be stored in UL/NEMA/NFPA approved 
flammable materials storage refrigerators. Standard household refrigerators and freezers 
are not suitable for storage of flammable materials due to the presence of 
unsealed/exposed electrical fittings within the storage compartment. 

Transfer of flammable liquids between metal containers should be done with grounding 
and bonding wires between the containers and between the delivery container and a 
ground. Transfer of flammable liquids between non-metallic containers should be done 
to minimize the free fall of liquid from the delivery container to the receiving container. 

Corrosives 

Corrosive materials (acids, bases, acid anhydrides) often destroy their container during 
storage. As a result, the integrity of the storage site may be at risk too. The containers 
and storage site must be inspected periodically. 

Acids 

Mineral acids must be stored away from bases (caustics) and organic 
chemicals/materials. Organic acids must be stored away from mineral acids and bases 
(caustics). Additional care must be taken when storing perchloric acid. It must be stored 
on a glass tray within a ventilated cabinet/enclosure. Keep this material away from all 
organic substances, including wood. Hydrofluoric acid must never be stored in glass. 
Store HF in its original plastic container or in a plastic container rated for storage of HF. 

Bases 

All bases must be stored away from acids. 

Water Reactives 

Store water reactive materials in such a way that moisture will be excluded from the 
inside of the storage site or container. Storing with a desiccant or under an organic 
solvent or oil are various methods to use to accomplish this. 

Radio-nuclides 



Radioactive materials must be stored as recommended by the RSO or the Radiation 
Protection Handbook. 

Oxidizers 

Oxidizing chemicals will be stored separate from other chemicals as well. Most yield 
oxygen readily under the right conditions. Others will react violently. 

Toxics 

Toxic chemicals must also be stored with their hazardous properties in mind. Volatile 
substances must be stored in a ventilated cabinet. Carcinogens, teratogens, mutagens, 
extremely toxic and hazardous biologic materials are to be kept in a safe and secure 
place away from direct heat, light, and water. 

Shock Sensitive Compounds 

The table below lists some common classes of laboratory chemicals that have potential 
for producing a violent explosion when subjected to shock or friction: 

Shock-Sensitive Chemicals 

Acetylene compounds, especially polyacetylenes, haloacetylenes and heavy 
metal salts of acetylenes (copper, silver and mercury salts are particularly 
sensitive) 

Acyl nitrates 

Alkyl nitrates, particularly polyol nitrates such as nitrocellulose and nitroglycerine 

Alkyl and acyl nitrates 

Alkyl perchlorates 

Amminemetal oxosalts; metal compounds with coordinated ammonia, hydrazine, 
or similar nitrogenous donors and ionic perchlorate, nitrate, permanganate, or 
other oxidizing group 

Azides, including metal, nonmetal and organic azides 

Chlorite salts of metals, such as AgClO2 an Hg(ClO2)2 

Diazo compounds such as CH2N2 

Diazonium salts, when dry 

Fulminates (silver fulminate, AgCNO, can form in the reaction mixture from the 
Tolens' test for aldehydes if it is allowed to stand for some time; this can be 
prevented by adding dilute nitric acid to the test mixture as soon as the test has 
been completed) 

Hydrogen peroxide bcomes increasingly treacherous as the concentration rises 
above 30%, forming explosive mixtures with organic materials and decomposing 
violently in the presence of traces of transition metals 



N-Halogen compounds such as difluoroamino compounds and halogen azides 

N-Nitro compounds such as N-nitromethylamine, nitrourea, nitroguanidine and 
nitric amide 

Oxo salts of nitrogenous bases: perchlorates, nitrates, iodates, chlorites, 
chlorates, and permanganates of ammonia, amines, hydroxylamine, guanidine, 
etc. 

Perchlorate salts. Most metal, nonmetal, and amine perchlorates can be 
detonated and may undergo violent reaction in contact with combustible 
materials 

Peroxides and hydroperoxides, organic 

Peroxides (solid) that crystallizes from or are left from evaporation of 
peroxidizable solvents 

Peroxides, transition-metal salts 

Picrates, especially salts of transition and heavy metals, such as Ni, Pb, Hg, Cu 
and Zn: picric acid is explosive but less sensitive to shock or friction than its 
metal salts and is relatively safe as a water-wet paste 

Polynitroalkyl compounds such as tetranitromethane and dinitroacetonitrile 

Polynitroaromatic compounds, especially polynitro hydrocarbons, phenols and 
amines 

SEGREGATION GUIDELINES 

The term "incompatible chemicals" refers to chemicals that can react with each other 

• Violently 
• With evolution of substantial heat 
• To produce flammable products 
• To produce toxic products 

Incompatible chemicals must always be handled, stored, and packed so that they cannot 
accidently come into contact with each other. 

Guidelines for segregation of common laboratory chemicals that are incompatible are 
presented in Tables 1 and 2. Table 1 contains general classes of compounds that are to 
be kept separated. Table 2 lists specific compounds that can pose reactivity hazards. 
Chemicals in each grouping in columns A and B of each table must be kept separate: 

  



 

TABLE 1 - General Classes of Incompatible Chemicals 
A B 

Acids Bases, metals 
Oxidizing Agents* 

• Chlorates 
• Chromates 
• Chromium trioxide 
• Dichromates 
• Halogens 
• Halogenating agents 
• Hydrogen peroxide 
• Nitric acid 
• Nitrates 
• Perchlorates 
• Peroxides 
• Permanganates 
• Persulfates 

Reducing agents* 

• Ammonia, anhydrous and aqueous 
• Carbon 
• Metals 
• Metal hydrides 
• Nitrites 
• Organic compounds 
• Phosphorus 
• Silicon 
• Sulfur 

*The examples of oxidizing and reducing agents are illustrative of common laboratory 
chemicals; they are not intended to be exhausive. 

 

Table 2 - Specific Chemical Incompatibilities 
A B 

Acetylene and monosubstituted Acetylenes 
(RC=CH) 

• Group IB and IIB metals and their 
salts 

• Halogens 
• Halogenating agents 

Ammonia, anhydrous and aqueous • Halogens 
• Halogenating agents 
• Mercury 
• Silver 

Alkali and alkaline earth 

• carbides 
• hydrides 
• hydroxides 
• metals 
• oxides 

• Water 
• Acids 
• Halogenated organic compounds 
• Halogenating agents 
• Oxidizing agents* 



• peroxides 

Azides, inorganic • Acids 
• Heavy metals and their salts 
• Oxidizing agents* 

Cyanides, inorganic • Acids 
• Strong bases 

Mercury and its amalgams • Acetylene 
• Ammonia, anhydrous and 

aqueous 
• Nitric acid 
• Sodium azide 

Nitrates, inorganic • Acids 
• Reducing agents* 

Nitric acid • Bases 
• Chromic acid 
• Chromates 
• Metals 
• Permanganates 
• Reducing agents* 
• Sulfides 
• Sulfuric acid 

Nitrites, inorganic • Acids 
• Oxidizing agents* 

Organic compounds 

• Organic acyl halides 

• Oxidizing agents* 
• Bases 
• Organic hydroxy and amino 

compounds 

Organic anhydrides • Bases 
• Organic hydroxy and amino acids 

Organic halogen compounds • Group IA and IIA metals 
• Aluminum 

Organic nitro compounds Strong bases 



Oxalic acid • Mercury and its salts 
• Silver and its salts 

Phosphorous • Oxidizing agents* 
• Oxygen 
• Strong bases 

Phosphorus pentoxide • Alcohols 
• Strong bases 
• Water 

Sulfides, inorganic Acids 
Sulfuric acid (concentrated) • Bases 

• Potassium permanganate 
• Water 

*See list of examples in Table 1. 
 

  



J. Pressure and Vacuum Systems 

Operating at elevated pressures results in reaction rates that are expected to be higher than 
under standard pressures. Reactions are to only be carried out in closed systems that are 
proven to be able to withstand the pressure anticipated. 

Rupture discs or spring-loaded relief valves must be connected to suitably sized and properly 
designed relief lines. Any relief device is to be rated at a pressure not too far above the 
operating pressure conditions. This is to provide relief in the event of a modest over pressure or 
temperature condition, allowing for the relief device to function and protect the reaction 
apparatus from catastrophic failure. 

Barricades to protect personnel from the effects of the release of energy must be designed with 
the pressure conditions of the reaction and the character of the reaction in mind. In extreme 
conditions, the number of people present during such an operation would be limited. Isolating 
the operation to a remote location is an option to consider. 

Equipment under reduced pressures is subject to rapid changes in pressure. 

Changes in pressure or failure of equipment can cause reaction chemicals to travel to unwanted 
locations, causing unwanted consequences. Any evacuated container must be regarded as an 
implosion hazard. The hazards consist of flying pieces of the container, splashed chemicals, 
and possible fire. 

Laboratory vacuum work involving water, solvents, corrosive gases, or toxic substances must 
not use building supplied vacuum systems. Water aspirator systems are one method that can 
be used as a vacuum source. 

Mechanical vacuum pumps are an alternate vacuum source. They must be protected by using 
cold traps to trap and collect volatile substances from the system. Pump exhaust must be 
directed to an exhaust hood and released directly outside of the building. 

During the use of mechanical vacuum pumps, the pump oil can become contaminated with toxic 
or corrosive substances. Changed pump oil is to be collected and handled as a chemical waste 
by EHSS (see Section VII). 

Glassware used in pressure and vacuum systems must be of sufficient strength to withstand the 
pressures involved in the work. Glassware must be jacketed to prevent the results of explosions 
or implosions from causing further damage or injury. 

Vessels and piping systems should be leak-tested using inert substances (air, water) before the 
system is put on-line. The vessel and piping systems used will be per specifications outlined in 
American Society of Mechanical Engineers (ASME) guidelines. 

 

K. Gas Cylinders 

Storage and Use of Compressed Gas Cylinders 

Hazards from gas cylinders are three-fold: physical injury, fire hazard, and inhalation 
hazard. Falling cylinders can cause personal injury or by rupturing the shut-off valve, 
produce an unguided missile in the laboratory. Fire can be caused by the sudden 



massive release of fuel gases or accelerated by the release of fuel gases or oxygen. 
Toxic gases are a hazard if inhaled. Non-toxic gases can be hazardous if released in a 
confined space, displacing oxygen necessary for life. 

As with chemicals packaged in bottles or boxes, all cylinders must be clearly identified 
by stamps, adhesive labels, or stencils regarding their contents. If the identification of the 
cylinder contents is unclear, the cylinder will not be used and must be returned to the 
manufacturer and or distributor (see section VII). All gas lines from a compressed gas 
supply must be labeled clearly. The label will identify the gas and the laboratory or 
instrument served. 

Entrance doors to labs using flammable gases must have hazard warning signs affixed 
to them. The signs must identify the gas, its hazard, and appropriate precautions to 
avoid the risk. 

All cylinders, whether in service or in storage, will be: held securely in place, protected 
from absorption of heat from sunlight or other heat sources, placed so that the cylinder 
valve is accessible at all times, and assumed full unless clearly marked as "empty" at all 
times. When not used, all valves must be closed tightly. Cylinders in storage must 
always have their protective caps in place and securely fastened. Do not accumulate full 
or empty cylinders in the lab or in storage areas. 

During transport, valve protective caps must be securely in place. Cylinders must be 
moved on a suitable truck, (hand or mechanical) and securely fastened before moving. 

Only equipment designed to be compatible (material and pressure) with the use of 
compressed gases should be used. All cylinders must utilize a regulator to remove the 
compressed gas from the cylinder. The regulator must be chosen for its compatibility 
with the gas to be handled and with the cylinder gland connection which exactly fits the 
valve on the cylinder. Refer to the distributor's technical information for proper selection 
of regulator, or refer to CGA's Handbook of Compressed Gases. 

Never use a regulator designed for oxygen with any other gas. Keep all regulators free 
of grease and oil to avoid contaminating the fittings, the gases, and creating a potentially 
hazardous situation. Maintain the integrity of the cylinder shut off valve assembly and 
regulator fittings. "Adaptors" must not be used to fit the regulator of one type of gas 
cylinder to another. A serious accident can occur as a result of "gerry-rigging" regulator 
assemblies. 

Never force open a cylinder gas valve. If the valve cannot be opened by the wheel or 
small wrench provided, the cylinder must be returned to the vendor. 

Leaking cylinders are to be isolated. Isolation may be accomplished by evacuation of the 
lab and or building, or, if it has been determined by discussions with EHSS or Fire Dept. 
personnel, that moving the cylinder can be done safely without harming personnel, the 
leaking cylinder may be moved outside to an isolated area and allowed to safely 
discharge its contents. Leaking cylinders cannot be shipped to vendors via common 
carriers. 

 



L. Radioactive Sources 

Radioactive sources may be used only in especially designated areas and only under the 
supervision of a Radioactive Materials or Equipment Supervisor who has been approved by the 
University Radiation Safety Committee. Individuals seeking to be Radioactive Materials Users 
must contact the Radiation Safety Officer (RSO) prior to commencing work with ionizing 
radiation sources. The Radiation Protection Program Handbook, available from the 
Environmental Health and Safety Services Office, describes in detail the procedures for 
becoming a radioactive materials/equipment supervisor or user. Refer to the Handbook and 
contact the RSO for assistance and guidance. 

 

M. Prior Approval of Laboratory Activities 

Laboratory workers are required to know and follow the rules and procedures of the Chemical 
Hygiene Plan. All lab employees (GA's, TA's, technicians, postdoctoral personnel) must receive 
prior approval from the lab supervisor before any new laboratory procedures are implemented. 

Should questions or concerns arise regarding the risks associated with using hazardous 
chemicals or performing a hazardous procedure, or on the use, storage, and disposal of 
hazardous chemicals, the CHO should be contacted prior to the planned purchase/acquisition of 
the chemical(s) or initiation of the process to answer those questions and provide guidance. 

 

N. Criteria to Determine and Implement Control Measures 

Work involving hazardous chemicals or hazardous processes must be evaluated to determine 
what control measures (use of protective clothing, shielding, hoods, etc.) should be used. The 
purpose for the evaluation is to control the physical and health hazards often associated with 
work involved in research and teaching laboratories. 

A chemical exhibits a health hazard when there is statistically significant evidence based on at 
least one study conducted in accordance with established scientific methods that acute or 
chronic health effects may occur in exposed employees. The categories of chemicals include: 
carcinogens, toxic/highly toxic agents, reproductive toxins, teratogens, mutagens, corrosives, 
irritants, sensitizers, hepatotoxins, nephrotoxins, neurotoxins, agents that act on the 
hematopoietic system and agents which damage the lungs, skin, eyes or mucous membranes. 
Besides the chemical itself, it is the dose that actually determines what effect exposure to that 
chemical will have on a organism. 

Using certain classes of chemicals or performing certain processes will require the use of 
additional protective measures. The criteria that will be used to evaluate a chemical or a 
process requiring these measures include: use of volatile toxic substances, activities that 
involve generation of aerosols (airborne contaminants), processes that may result in 
uncontrolled releases of chemicals, or the use of chemicals with unknown health and physical 
hazards. 

Additionally, under the Lab Standard, three specific classes of compounds must receive special 
consideration when assessing the needs or requirements for protective measures. They are 



select carcinogens (see definition in beginning of this document), reproductive toxins 
(teratogens, mutagens), and substances with a high degree of acute toxicity. 

The substances with a high degree of acute toxicity are defined to include: 

• Substances specifically referenced by OSHA as substances with a high degree of acute 
toxicity (hydrogen cyanide, hydrogen sulfide, and nitrogen dioxide); 

• Any substance listed as an extremely hazardous substance by the U.S. Environmental 
Protection Agency in 40 CFR Part 305. A copy of the list appears in Appendix C. If 
based on a review of an MSDS sheet for a compound or other information, laboratory 
personnel conclude that the compound should be considered to be treated as a 
substance with a high degree of acute toxicity, the Chemical Hygiene Officer is to be 
contacted immediately. 

The following additional control and protection methods must be established for select 
carcinogens, reproductive toxins, and substances with a high degree of acute toxicity. 

1. Establishment of "designated areas". The area might include a lab bench, a hood, a 
glove box, or an entire lab. The requirements for defining a designated area are that it be 
posted to inform personnel of the hazard(s) present in the area, and all employees 
working in the area (lab workers, physical plant and custodial personnel) must be 
informed of the nature of the hazard(s). The use of these especially hazardous materials 
must be confined to the designated area(s). More than one substance can be assigned 
to a single designated area. 

2. Use of containment devices such as laboratory exhaust hoods or glove boxes. These 
devices must be considered under conditions such as: use of volatile substances, 
manipulations that may or will produce aerosols, any process that may result in an 
uncontrollable release of a hazardous or especially hazardous substance. 

3. Written Standard Operating Procedures (SOP's) are required. The SOP used may be 
the class specific SOP for carcinogens, reproductive toxins or chemicals of a high 
degree of acute toxicity. If the class specific SOP is not adequate for a research project, 
an SOP must be prepared by the Principal Investigator and staff. A sample Hazard 
Review form is provided in Appendix G. The SOP must be on file in the CHP Binder and 
is to be submitted to EHSS for review. For more information, contact the Chemical 
Hygiene Officer, x4132. 

The following class specific SOP's are located in Section XVII, after the appendices: 

• acutely toxic chemicals 
• acutely toxic gases 
• carcinogens 
• compressed gases 
• corrosive chemicals 
• flammable liquids 
• oxidizing chemicals 
• pyrophoric chemicals 
• reproductive toxins 



When the class specific SOP is not appropriate, or compliance with all the requirements of the 
class specific SOP is not possible, the Principal Investigator must develop a written procedure 
which provides the same or a greater level of protection as the SOP it will replace. 

The written SOP's must be on file in the laboratory CHP binder, and must be kept on file with 
the Environmental Health and Safety Services Office. A sample "Hazard Review" Form is 
provided in Appendix G and it is intended for use when the Class specific SOP's are not used. 
The Hazard Review form will assist in development of specific SOP's. For Further assistance, 
contact the Environmental Health and Safety Services Office at x4132. 

 

  



III. HAZARDS 

 

A. General 

People who work in laboratories on the Syracuse University campus are exposed to many 
hazards due to the variety of procedures conducted in the laboratories. The risks associated 
with the work can be high. The risks and hazards can be reduced by using all chemicals in ways 
that minimize exposure by following the procedures presented in this Chemical Hygiene Plan. 
Should you have any questions about a chemical's physical or health hazards, the 
Environmental Health and Safety Services Office can be consulted. EHSS has knowledgeable 
staff, a comprehensive reference library, and is the central location for the University's collection 
of Material Safety Data Sheets (MSDS's). All of these resources can be used to help you 
prevent injuries from exposures to chemicals. 

 

B. Flammable/Combustible Chemical Hazards 

Flammable and combustible chemicals are some of the most commonly found hazardous 
substances in the laboratory. The degree of hazard associated with these classes of chemicals 
depends on the chemical's ability to vaporize, ignite, explode, or burn. These abilities are 
related to properties described as follows: 

Flash Point: The flash point of a liquid is the lowest temperature where a liquid produces 
sufficient vapor concentration to form an ignitable mixture with air at the surface of the liquid. 
The temperature is determined by specific tests carried out in specially designed test equipment 
to ASTM standards. Many solvents have flash points below room temperature. The lower the 
flash point, the more flammable a liquid is. 

Ignition Temperature: The minimum temperature of a liquid, solid or gas needed to initiate or 
self-sustain combustion regardless of heat source. 

Flammability Limits: The correct mixture of air (oxygen) and fuel (solvent/chemical) are needed 
in the presence of an ignition source to allow combustion to occur. Each flammable liquid has a 
minimum concentration of its vapor in air below which a self-sustained flame will not occur. 
Conversely, those same solvents have a maximum concentration of their vapors in air above 
which a self-sustained flame will not occur. 

The concentrations are termed lower flammable limit (LFL) and upper flammable limit (UFL) 
respectively. The LFL and UFL constitute the flammable range of the solvent. Any combination 
of temperature and fuel - air ratio that falls within this range offers the potential for a fire or 
explosion. 

The flammable range is determined in controlled laboratory situations with perfect mixing of the 
fuel/air atmosphere. Actual workplace atmospheres are not perfectly mixed. Concentration of 
vapors in one area of the bench or lab may be higher than nearby areas. Point source ignition 
sources could easily ignite a high-localized vapor mixture, resulting in a fire. 

Ways to eliminate the hazards associated with flammable liquids include minimizing the areas of 
exposed liquid surfaces, or substituting a nonflammable or less flammable (higher flash point) 



material. Vapors must be controlled by local exhaust or area general ventilation to maintain 
vapor concentrations below the LFL times a safety factor (typically 20%) and below any 
applicable workplace exposure limits. 

Direct exposure via inhalation can cause irritation, narcosis, nausea, and other toxic effects to 
exposed workers. Skin contact can be minimized by using proper protective clothing (gloves 
and goggles). Skin exposure can cause dermatitis, irritation, and can lead to internal organ 
toxicity through absorption. 

Conditions and practices leading to excessive personal exposure should be avoided. Use of 
toxic solvents should be confined to a laboratory exhaust hood to remove vapors from the 
breathing zones of the workers. 

 

C. Corrosive Chemical Hazards 

Corrosive chemicals include acids, bases, dehydrating agents (see section D) and some 
oxidizing agents (see section E). Serious damage to the skin, eyes, and mucous membranes 
and upper respiratory tract can occur as a result of contact or overexposure to these 
substances. Additionally, structural damage to cabinets, containers, and buildings can result. 
The seriousness of the injury or damage depends on such factors as the type and concentration 
of the chemical and the speed used in applying emergency response procedures should an 
accident occur. 

Acids, especially concentrated forms, cause immediate pain when contact with the body is 
made. Contact with strong base solutions usually go undetected as pain is not immediately felt. 
The base has time to react and a serious injury results. 

Concentrated solutions of inorganic acids are not considered flammable, however, a fire hazard 
can occur when these acids are mixed with other chemicals or with combustible materials. Acids 
also react with many metals, resulting in the liberation of hydrogen, a highly flammable gas. 
Some acids are strong oxidizing agents and can react destructively and violently when they 
come in contact with organic materials. 

General use guidelines include the following: 

• Always wear at minimum, chemical splash goggles when handling acid or base 
solutions. 

• Always have an eyewash, safety shower or hand held drench hose, or a combination of 
these nearby when corrosive chemicals are used in a laboratory. 

• Never pour water into acid. Always add the acid to the water. 
• Rinse or flush the outside of the container with water after dispensing water after 

dispensing or use to remove droplets of material. 
• Always work in areas with enough ventilation to prevent a build-up of acid vapors or 

gases. 

Special Consideration - Hydrofluoric Acid 

• All forms (concentrate or dilute liquid or a vapor) of hydrofluoric acid (HF) cause severe 
burns after contact with the body is made. Inhalation of HF vapors or mists will cause 



severe respiratory tract irritation and may be fatal. Concentrated solutions will cause an 
early if not immediate sensation of pain. Dilute solutions (<20%) typically produce a 
delayed effect of painful, slow healing skin ulcers. Ulcerations caused by the penetration 
of the fluoride ion and a toxic response to the fluoride ion by the body may occur in 
addition to the corrosive properties of the acid. 
 

• Store HF in high-density plastic bottles. Never store in glass (HF dissolves glass) and 
never store in metal containers (attacks metal and produces hydrogen gas). 

 

D. Dehydrating Chemical Hazards 

Dehydrating chemicals include concentrated sulfuric acid, sodium hydroxide, phosphorous 
pentoxide, and calcium oxide. Heat is evolved when these substances are mixed with water. 
Mixing must always be done by adding the substance to the water to avoid a vigorous or violent 
reaction. With their affinity for water, these substances will cause severe burns on contact with 
the skin. Immediate flushing of the skin with water is required after an exposure. 

 

E. Oxidizing Chemical Hazards 

Oxidizing chemicals present a fire or explosion hazard should they come in contact with organic 
materials and other oxidizable substances. Strong oxidizers must be stored and used in glass or 
other inert substance. Corks or rubber stoppers should not be used to cap the containers 

Special consideration - Perchloric Acid 

• When cold its properties are that of an acid. When heated, the concentrated acid acts as 
a strong oxidizing agent. Aqueous perchloric acid can cause violent explosions if 
misused or when in concentrations greater than 70%, the typical commercial strength. 
Anhydrous perchloric acid is unstable at room temperatures, ultimately decomposing 
spontaneously and violently. 
 

• Keep this material stored away from any combustible materials (paper, wood, rags, 
grease, oil, or organic compounds). As a form of secondary containment, perchloric acid 
should be stored in a deep glass tray sufficiently large enough to contain the bottle's 
capacity. The quantity that any lab should have on hand at any one time should be 
limited. Use must be confined to infrequent use of very small quantities. This is because 
at this time, no laboratory on campus is equipped with a perchloric acid exhaust hood 
whose use is required to safely use larger quantities frequently. 

 

F. Allergens/Sensitizers Hazards 

A wide variety of unrelated substances can cause skin and lung sensitivity/hypersensitivity 
reactions in individuals. Due to the variety of substances that fall within the category and the 
range of responses possible from exposure, suitable covering of the skin/hands must be worn 
when contact is probable with allergens or substances of unknown activity. 



 

G. Mutagens, Teratogens, Carcinogens 

Exposure to some chemicals has been correlated with causing: an inheritable change in gene 
structure (mutagen), physical defects to the developing fetus of a pregnant woman (teratogen), 
rapid and uncontrolled growth of aberrant cells into malignant tumors (carcinogen). 

Storage of these chemicals should follow the general instructions stated in section II, part I of 
this manual. Additionally, labeling the storage and work areas with appropriate warning signs 
must be done to identify the locations as designated areas (see definitions). 

At Syracuse University, chemicals are considered human carcinogens or suspect human 
carcinogens (chemicals reasonably anticipated to be carcinogens) based on data from the 
Occupational Safety and Health Administration (OSHA), the American Conference of Industrial 
Hygienists (ACGIH), the National Institute of Occupational Safety and Health (NIOSH), the 
National Toxicology Program (NTP), or the International Agency for Research on Cancer 
(IARC). See Appendix D. 

Work with carcinogens or suspect human carcinogens, mutagens and teratogens must be done 
in a "designated area". (Refer to Section II N for discussion of "designated area" requirements.) 
A designated area is an area where all personnel with access to the "area" (hood, glove box, 
portion of lab, or entire lab) are aware of substance(s) being used and the necessary handling 
and use precautions required through training and warning signs/labels. The area must be 
segregated from other work and storage places and reserved for these purposes whenever 
possible. 

Ideally, exposure by any route (respiratory, skin, or oral), is not permitted for chemicals 
classified in this manner. As a matter of practice, personnel exposures must be kept as low as 
reasonably achievable (ALARA). To attain these objectives, engineering controls and protective 
equipment/clothing are to be used. Specific written SOP's are required before use of these 
materials is approved by the laboratory supervisor and SOP's must be on file with EHSS. 

 

H. Toxic Hazards 

General laboratory practices while using toxic chemicals are listed below. 

1. Post laboratory door with appropriate signs that communicate the hazards found within 
the lab. Especially note and identify designated areas as discussed in part N, section II 
of this manual. 

2. Only authorized personnel involved in research or support services are to be permitted 
in the lab. 

3. Keep access doors closed while work is in progress. 
4. Inform maintenance, repair, and custodial personnel of the hazards and instruct them in 

precautions needed. 
5. Keep working quantities of toxic chemicals to a minimum. 
6. Label all containers with the name of the chemical or other identifier, the hazardous 

properties of the chemical, and the manufacturer's name, as described in section VI of 
this manual. 



7. Cover work surfaces where toxic chemicals will be used with absorbent plastic backed 
paper or other impervious, easily cleaned material (e.g. plastic or stainless steel trays) 

8. Personal protective equipment and clothing should be worn. The minimum requirements 
are: long sleeves, fully fastened lab coat; appropriate gloves (consider double gloves); 
and eye protection (safety glasses or goggles with full-face shield). Respirators may be 
required even if the chemical or process is performed in a hood. Contact EHSS, as 
described in Section VIII of this manual, for respiratory protection information. 

 

I. Microbiological Hazards 

The handling of infectious bacteria, fungi, and viruses requires diligent care to prevent 
laboratory-acquired infections. Techniques must be used which prevent the production of 
aerosols in common microbiological operations such as flaming of loops, pipetting, centrifuging, 
homogenizing, and lyophilization. The improper use of syringes and needles must be prevented. 

Refer to the Biosafety Program Handbook available through the Environmental Health and 
Safety Services Office for specific additional recommendations, policies, specific procedures, 
and hazard information regarding the use of infectious agents. 

 

J. Radiological Hazards 

Ionizing radiation and human body interactions from sources external or internal to the body 
may result in clinical symptoms. The appearance of symptoms and their severity are related to 
the amount of absorbed dose received and the rate that the dose was received. Keeping all 
exposures ALARA (As Low As Reasonably Achievable) is the basic tenet of the Radiation 
Safety Program at Syracuse University, and must be adhered to by Radioactive Materials 
Supervisors, and all authorized users. 

Please refer to the Radiation Protection Program Handbook for policies, procedures, and 
hazard information regarding the use of ionizing radiation sources. 

 

K. Decontamination Procedures for Laboratory Equipment and Facilities 

Decontamination procedures will be in place to clean work surfaces and equipment that have 
come in contact with especially hazardous and highly toxic substances. At a minimum, a good 
surfactant (e.g. 2% Triton /X-100) must be used to remove the material from the surface to be 
cleaned. Ideally, methods to degrade or detoxify the chemical during the cleanup procedure 
before it leaves the lab will be done. 

EHSS has a limited number of published methods that laboratories would find useful. Contact 
us for further information and sources regarding your specific needs. 

 

  



IV. LABORATORY VENTILATION 

 

A. Laboratory Exhaust / Fume Hoods 

Any work with hazardous substances that could generate airborne gases, vapors, aerosols, 
mists, dusts, or smoke will be performed in a laboratory exhaust hood. The hazards involved 
include physical and/or health hazards. 

To ensure proper performance of the hood, EHSS monitors hood performance and conducts 
use inspections at least once per year per EHSS's Standard Operating Procedures. Proper 
performance is based on the hood maintaining a minimum inward face velocity of 100 feet per 
minute across the opening created when the sash is raised 14 inches above the work surface. 
Hoods that fail to meet this criterion for mechanical reasons are identified for the users. 
Continuous performance monitoring is also provided for all fume hoods by either manometers or 
electronic survey systems. Additionally, per EHSS Standard Operating Procedures, EHSS 
personnel will notify Physical Plant to initiate appropriate corrective action to return the hood to 
proper working order. Laboratory supervisors and building or department coordinators will be 
notified of system shut downs for maintenance activities before the work commence. All work 
with hazardous substances in affected hoods will cease while the exhaust system is shut down 
and maintenance is performed. Re-evaluation of the hood(s) by EHSS personnel will be done 
after EHSS is notified by the building or department coordinator or Physical Plant shop 
personnel that the maintenance work is completed. 

If hood performance suffers as a result of user activities, those activities will be brought to the 
user's attention by posting a completed hood deficiency checklist. The items identified on the 
checklist should be addressed by the hood user(s) before further work in the hood resumes. 

Guidelines for proper hood use include: 

• Keep sash closed at all times except when adjustments to equipment in the hood are 
made or when setting up or tearing down equipment takes place. 

• Keep equipment and procedures performed in the hood at least six inches back from the 
front of the hood. 

• Do not store chemicals or equipment in hoods designated as "active use" hoods. The 
stored items block the proper flow of air through a hood, resulting in a hood that does not 
perform as designed and offers less protection. 

• Keep the hood(s) on at all times. 
• Keep all baffles and slots opened to remove airborne contaminants from all parts of the 

hood(s). 
• Daily monitor the hood's performance by noting the reading on the inclined manometer 

attached to most hoods on campus. Decreases in performance should be brought to the 
building/department manager or to EHSS. 

• Use of perchloric acid must be confined to hoods specifically designed and dedicated for 
perchloric acid operations. Contact EHSS for guidance and requirements. 

To check if a hood is compatible with procedures that are done or are proposed to be done in it, 
contact EHSS for assistance. 



 

B. Glove Boxes 

A glove box is a totally enclosed hood normally maintained under slight negative pressure. 
Glove box hoods should maintain an internal negative pressure (relative to the room) of at least 
-0.10 inches wg. static pressure. Glove boxes are normally used when materials to be 
manipulated meet one or more of the following criteria: are highly toxic or extremely hazardous, 
are readily dispersable, must be kept isolated from other potential contaminants, must be kept in 
special atmospheres to avoid unwanted hazardous or decomposition reactions. 

Generally, there are four different types of glove boxes. They are: 

• Chemical carcinogen glove box is used to handle a wide variety of toxic and hazardous 
chemicals. Particle and vapor/gas filtration systems are often provided at the outlet of 
the hood. Many have interchange chambers and equipment. 

• Biological and anaerobic glove boxes are used to handle a wide variety of biological 
operations. An anaerobic hood may be maintained under slight positive pressure. This 
situation requires a completely airtight hood. 

• Delivered or controlled atmosphere glove boxes are used to create and maintain special 
atmosphere (other than ambient). They are completely airtight and may not be provided 
with exhaust ductwork. 

• Radioisotope glove boxes are used to handle various procedures using unsealed 
radioactive sources. These glove boxes offer containment of the material to minimize 
contamination and shielding to reduce personnel exposure while handling the isotopes. 
Refer to the Radiation Protection Handbook for requirements for use, construction, and 
labeling. 

Being air tight (or nearly so) containers, materials are handled through arm length, gauntlet type 
gloves. The gloves must be flexible, leak tight, resistant to punctures and abrasions, and 
resistant to the chemicals used. 

Airflow rates through a ventilated glove box typically range from 0-50 cubic feet per minute. 
Airflow into the glove box will keep the glove box flushed with fresh air, provide mixing within the 
glove box, and assure that airflow is always into the glove box to minimize contamination of the 
surrounding area. If a glove box access panel is open, or if a glove port should fail, or a leak 
should develop elsewhere in the unit, the in-flowing air should maintain a face velocity of at least 
100 feet per minute if the glove box is equipped with exhaust ventilation. In multiple glove box 
operations, the exhaust system should be designed to automatically increase the exhaust 
volume of air should a catastrophic failure of some part of the system occur. 

 

C. Biological Safety Cabinets 

The primary method for managing infectious agents is containment. One way to contain 
operations using biological agents is through the use of biological safety cabinets. Three are 
three types. They are designated as Class I, Class II, or Class III biological safety cabinets: 

 



• The Class I BSC is an open-front, negative pressure, ventilated hood with a minimum 
inward face velocity of 75 fpm. The exhaust air can be filtered with a HEPA (High 
Efficiency Particulate Air) filter and discharged to the outside. Discharges to the lab 
requires HEPA filtration and frequent testing. 

• The Class II BSC is a vertical "laminar-flow" cabinet with an open-front and an average 
inward face velocity of 75 fpm. The cabinet provides a HEPA-filtered, recirculated air 
flow within the work space. Exhaust air is also HEPA filtered. Exhaust air can be 
discharged outside or to the lab. In-lab discharge requires frequent testing of the cabinet. 

• The Class III BSC is a totally enclosed, ventilated cabinet of gas-tight construction. Work 
is conducted through the use of gloves attached to the hood. The cabinet is maintained 
under a negative pressure of at least 0.5 inches w.g. Exhaust air must be discharged to 
the outside environment through a HEPA filtration system. 

Care must be exercised when hazardous chemicals are used in BSC that exhausts into the lab. 
Highly toxic substances should never be used in BSC's that recirculate air. Only small quantities 
of slightly toxic substances should be used for operations in the cabinet. 

The cabinet's work surface should be uncluttered to maintain the inward flow of Class I BSC's 
"laminar-flow" and air curtain of Class II BSC's. Placement of large or bulky items in the cabinet 
should be avoided. Repeated insertion and removal of the worker's hands and arms should be 
avoided too. 

Taking these precautions will minimize the generation of fugitive emissions of aerosolized 
particles form within the cabinet, maintaining the containment integrity of the cabinet. 

Class I and II BSC should be tested and certified after installation is complete, any time the BSC 
is moved, and annually thereafter. 

Special Consideration - Clean Benches 

• Horizontal laminar flow clean benches are present in research laboratories on campus. 
Clean benches provide a high quality clean environment within the bench for work 
performed there. Since the operator is immediately downstream of the exhaust air, these 
devices should never be used for handling toxic, infectious, or sensitizing materials. 

 

  



V. SAFETY SHOWER / EYEWASH / DRENCH HOSE 

 

A. Location 

Emergency wash equipment will be in accessible locations that require no more than 10 
seconds to reach and must be within a travel distance no greater than 100 feet from the hazard. 
The equipment must be located as close to the hazard as possible without physically causing a 
hazard itself (such as protruding fittings). The maximum time required to reach the wash 
equipment should be determined by the potential effect of the chemical (eg. exposure to highly 
corrosive materials would require installation within 10-20 feet from the hazard). Installation will 
be done per generally accepted plumbing practices, with supply piping sized properly to meet 
recommended flow requirements. Each emergency wash station must be identified with a highly 
visible sign. The area around and/or behind the wash station is to be well defined and kept clear 
to allow adequate access in case of emergency. 

 

B. Performance 

Overhead emergency showers must deliver a minimum of 30 gallons per minute of water which 
must be readily dispersed throughout the spray pattern of the shower. After the shower has 
been activated by the user, it must stay on until turned off by the user or response personnel. 

Eyewash equipment must deliver at least 0.6 gallons per minute with a controlled flow of potable 
water to both eyes simultaneously at a velocity low enough to avoid injury to the eyes and to 
wash the face. After activation, the eyewash should stay on to allow the user free use of his 
hands to separate the eyelids while flushing. 

Hand held drench hoses will deliver and maintain a minimum of 3 gallons per minute. They must 
provide a controlled flow of water to the eyes and parts of the body at veloci-ties low enough to 
avoid injury to the eyes. If used as an eye or face wash, it must stay on to allow the user free 
use of his hands to separate the eyelids while flushing. If used as a body shower, follow-up 
washing, under a shower will be done to more thoroughly rinse the body of chemicals. 

 

C. Evaluation 

Environmental Health and Safety Services Office staff test the performance of plumbed 
eyewashes, overhead showers, and hand held drench hoses at least once annually, per 
Environmental Health and Safety Services Office standard operating procedures. Test records 
are maintained to verify compliance with the testing procedures. 

Laboratory personnel are encouraged to flush and check on the operation of eyewashes and 
hand held drench hoses at more frequent intervals. Deficient emergency wash equipment must 
be repaired or replaced by the laboratory or department as soon as possible after performance 
or maintenance deficiencies are noted. 

 

  



VI. HAZARD IDENTIFICATION 

Chemicals classified as hazardous (see definitions) must be handled and used in ways that will 
minimize or eliminate the health and physical risks they pose. In keeping with S.U.'s Hazard 
Communication Program, all chemicals that arrive on campus with Material Safety Data Sheets 
are classified as hazardous. For all hazardous chemicals used in the lab, the following 
requirements must be met: All incoming containers have labels stating the name of the chemical 
(cross referenceable to MSDS), appropriate hazard (health and physical) warnings, and the 
name and address of the chemical manufacturer, importer, distributor, or other responsible 
party. An MSDS for each hazardous chemical must be on file and readily accessible to all 
laboratory personnel for their review. If a laboratory gets an MSDS with a shipment, please 
forward a copy to the Environmental Health and Safety Services Office for inclusion into our 
chemical inventory database for the lab. 

For all chemicals developed in the laboratory, a determination must be made if they are 
hazardous, per the definition of hazardous chemical (see definitions). If they are hazardous, 
then the hazards must be included in the training of employees and implementation of this plan. 
If the composition of a substance developed in the lab is unknown, assume the chemical is 
hazardous. If a chemical(s) developed in the lab is to be sent to another lab (whether across the 
hall or across the country), an MSDS describing the hazards and properties must be produced 
to accompany the chemical. Information training and implementation under the plan must take 
place. 

 

  



VII. WASTE DISPOSAL 

 

A. Chemical and Hazardous Waste 

All chemical wastes generated in laboratories that exhibit a hazardous waste characteristic or 
are listed by the New York State Department of Environmental Conservation and/or the United 
States Environmental Protection Agency as hazardous wastes must be handled by the 
Environmental Health and Safety Services Office's Waste Management Program. Additionally, 
other wastes not described or listed by either agency, but which could cause significant harm to 
people and/or the environment if not disposed of properly, must be handled through the Waste 
Management Program (e.g. poisons, carcinogens, mutagens, teratogens, certain metal salts, 
etc.). 

EHSS's Waste Management Program provides complete waste disposal services (pickup, 
storage, treatment, and shipment) that meet or exceed all of the applicable requirements of 
federal, state, and local regulations including but not limited to: Department of Transportation 
Hazardous Material Transportation Act (HMTA), Resource Conservation and Recovery Act 
(RCRA), Clean Water Act (CWA), "Superfund" (CERCLA), Superfund Amendments and 
Reauthorization Act (SARA), New York Environmental Conservation Law, Onondaga County 
Solid Waste Disposal Authority, and the Onondaga County Department of Drainage and 
Sanitation. The requirements include documented and informed decision making at a central 
point to ensure that proper waste classification and disposal procedures are followed. 

The Waste Management Program's goals are to protect the health and safety of the university 
community, to dispose of wastes in an environmentally and economically responsible manner, 
and to minimize the generation of hazardous wastes. 

As generators of chemical wastes, lab personnel should follow these general rules for handling, 
storing and disposal of chemical wastes: 

1. Package all wastes properly. This means that the container must be appropriate for the 
material, leak proof, and sealed to prevent spills. Call EHSS (x4132) for more 
information. 

2. Segregate and store waste chemicals as you would unused chemicals, keeping in mind 
the physical hazards and storage requirements of materials. 

3. Separate halogenated from non-halogenated solvents. 
4. Label and keep an inventory of the contents of the waste containers. Include the material 

name and its volume. Don't forget water is a chemical too and we need to know if it is 
present to make decisions regarding combining with other similar wastes prior to 
shipment offsite. 

5. Inform the EHSS staff member who comes to the lab to remove the waste, about any 
unusual hazards the waste may have (e.g. ability to form peroxides, reactivity, 
incompatibilities, etc.) 

6. Minimize the generation of hazardous wastes through conducting smaller scale 
experiments, substituting with non-hazardous chemicals, improving the efficiency of 
yields, using different analytical equipment, and/or ordering chemicals in smaller 
containers to reduce onsite inventories and unused surpluses. (Refer to Appendix H.) 



7. Planning prior to the start of an experiment along with discussions with the EHSS 
chemical waste technician will help lab personnel achieve proper waste handling and 
disposal. 

8. Laboratory personnel who leave the university should make arrangements with EHSS 
regarding the disposition of their chemicals, radioactive materials, or any biologically 
active materials. All hazardous materials to be forwarded to the researcher's next 
assignment must be packaged, labeled, and packed properly before they are shipped. 
All wastes must be properly identified and prepared as described above. Department 
chairs are responsible for making sure that departing researchers contact EHSS. This 
must be done at least one month before the departure date. 

9. "Unknowns" pose potentially serious health and safety problems as well as expensive 
disposal problems. Every effort to identify the "unknown" should be made by lab 
personnel. These efforts might include: contacting the suspected generator to inquire 
whether he/she remembers what is in the container; determining what the researcher or 
group did, thereby eliminating what the substance might or might not be; or, assuming it 
could be done safely, analyze the contents via the methods available to the lab. 

Disposal of chemicals to the sanitary sewer or as municipal solid waste is prohibited. Municipal 
solid waste and sewer disposal regulations explicitly prohibit unpermitted releases to the ground 
(landfills) or water (sewer treatment plant to receiving body of water). The prohibitions are based 
on: the physical and/or health hazards that may be created (in the pipes, in the ground in 
contact with incompatible substances), preventing the poisoning of the sewage treatment plant's 
activated sludge digestors, and preventing the release of toxic or nuisance gases and vapors 
into the building or adjacent buildings and the surrounding environment. 

When you are ready to dispose of waste, call EHSS (x4132) to schedule a hazardous chemical 
waste pickup. Be ready to give the following information: your name, location where waste is 
stored, a description of the waste (chemical name(s), volume, container size(s)), and your 
phone number. EHSS will remove the waste from the lab, place it in a staging area for 
temporary storage, and arrange for its disposal via a permitted transporter and disposal 
company. 

 

B. Compressed Gas Cylinders 

Most cylinders are leased, not bought outright, from the manufacturer or distributor. When it has 
been decided that a compressed gas cylinder is no longer needed in a laboratory, the distributor 
or the manufacturer is to be contacted to arrange for the cylinder's return. If the cylinder was 
purchased, attempts to arrange for the return of unwanted cylinders through the distributor or 
manufacturer should be made. Ask for and follow the instructions provided by the distributor or 
manufacturer to return the cylinder(s). The return of purchased cylinders is generally done via 
common carrier. The cost (at least for transportation) is picked up by the laboratory or the lab's 
administrative department. 

All applicable US Department of Transportation (DOT) regulations must be adhered to before 
the cylinder(s) is placed on the common carrier's vehicle. Additionally, the carrier may have its 
own requirements that the shipper (the cylinder owner) must follow. The basic requirements to 
ship a cylinder include: a valve cover must be present; the correct DOT description for the 



cylinder contents that includes the shipping name, hazard class(es), and identification number 
must be on the cylinder(s) per DOT specifications. 

Any cylinder that is leaking, is an "unknown" regarding its contents, or is not accepted by the 
distributor or manufacturer must be handled as a hazardous chemical waste through the EHSS 
Waste Management program. 

 

C. Medical Waste 

Regulated medical waste is a term that includes infectious and non-infectious waste materials 
(solid, semi-solid, and liquid) generated in the diagnosis, treatment, or immunization of human 
beings or animals, in research pertaining thereto or in the production of biologicals including: 

• Cultures and stocks of infectious agents, and any materials contaminated with an 
infectious agent, including culture dishes and devices used to transfer, inoculate and mix 
cultures. 

• Any human pathological wastes, including specimens of body fluids and containers. 
• Waste human blood or blood products, items contaminated with blood, and any 

containers that held blood or blood products. 
• Any animal carcasses or body parts, also any biological material contaminated with an 

infectious agent. Note: OLAR disposes of vertebrate carcasses. 
• Wastes from medical procedures that were in contact with infectious agents, including 

slides and cover slips, disposable gloves, laboratory coats and aprons. 
• SHARPS: USED OR NEW hypodermic needles and syringes (with or without needle 

attached), scalpel blades and razor blades. Also, Pasteur pipettes, broken glassware, 
etc., when contaminated with an infectious agent. USE RED SHARPS CONTAINERS 
FOR DISPOSAL OF ALL SHARPS. 

• MIXED WASTE: Biological specimens or material treated with or preserved in chemicals 
including formaldehyde or alcohol are considered mixed waste. Liquids must be poured 
off and disposed of properly. Consult EHSS on mixed waste disposal. 

• Any biological waste with the appearance of having human origin, and waste that would 
pose a sanitary concern at the county landfill should be disposed of as medical waste. 

Sharps must be placed in designated sharps containers that are puncture proof leak proof, and 
rigid which are secured to preclude loss of contents. Contact EHSS with respect to disposal of 
liquid medical waste. Solids must be placed in secure packaging and stored in a manner that 
will not allow the contents to decompose or deteriorate while in storage. 

Call EHSS to schedule a medical waste pickup when needed. All waste will be packaged and 
sent via a licensed hauler to a permitted medical waste disposal facility. 

Refer to the Biosafety Program Manual for additional information regarding disposal methods 
and procedures. 

 

D. Radioactive Waste 



Radioactive waste is radioactive material that must be properly shielded, properly labeled, and 
properly documented. Disposal records should be reasonably balanced against receiving 
records. Additionally, accumulated radioactive waste must be included and accounted for when 
figuring maximum possession limits. 

Radioactive waste containers must be located in the vicinity of work areas. Small shielded 
plastic lined receptacles should be available in all work areas. Radioactive waste must be 
segregated according to isotope and waste type. 

Please refer to Part III of the Radiation Protection Program Handbook for complete instructions 
regarding radioactive waste handling procedures. 

 

E. Laboratory Trash 

Solid waste that is free of chemical contamination may be disposed of as trash and handled by 
Custodial Department personnel. Paper, glass, and plastic should be handled as described in 
the recycling instructions that accompanied the yellow baskets distributed campus wide. Any 
paper, glass, or plastic that is contaminated with chemicals must disposed of via EHSS'S waste 
management program. 

Laboratory glassware is not recyclable. Clean broken glassware must be segregated and 
placed in a puncture proof box (cardboard or wood) prior to pickup by custodians. Chemical 
contaminated glassware should be held for pickup and disposal by EHSS personnel. This 
includes "empty" bottles and jars that formerly held the laboratory's chemical stocks. "Empty" 
containers may hold enough product to cause serious health and safety hazards if disposed as 
regular trash. 

Used and unused filter cakes, cleanup column packing material, and thin layer chromatography 
substates should be held for pickup and disposal by EHSS personnel. These materials must be 
packaged in a manner that will keep them from being released during handling. 

 

  



VIII. RESPIRATORY PROTECTION 

The Syracuse University Respiratory Protection Program is administered by the Environmental 
Health and Safety Services Office. It was established to protect the health of employees 
involved in work that generates airborne contaminants. Engineering controls and/or product 
substitution using less hazardous substances are the preferred methods for limiting exposures. 
When these methods are impossible or impractical to implement and respirator use is required, 
laboratory supervisors will provide respirators to employees that are applicable and suitable for 
the intended purpose at no charge to employees. Workers, supervisors and/or department 
chairs are responsible for identifying work situations where protection from airborne 
contaminants may be required. 

The Respiratory Protection Program mandates written standard operating procedures that spell 
out who is responsible for the different parts of the program: 

• medical surveillance requirements 
• training requirements 
• fit testing requirements 
• work area surveillance/exposure monitoring requirements 
• program evaluation 

The Environmental Health and Safety Services Office will determine the type of respirator to be 
worn; provide detailed documented training courses for workers that includes the proper use, 
limitation, fitting, inspection, and maintenance of the respirator; and maintain the program in 
compliance with 29 CFR 1910.134 and other criterion or guidelines as they affect the program. 

All employees and students using respiratory protection must meet all requirements of the 
Respiratory Protection Program as described above. 

Please refer to the Respiratory Protection Program Handbook, available from the Environmental 
Health and Safety Services Office, for further information. 

 

  



IX. EMERGENCY PROCEDURES 

 

A. Preparedness and Prevention 

Contingency plans to minimize exposures of people and property in case of an accident must be 
made for the laboratory. Laboratory personnel need to be trained to implement the plans. 

 

B. Spill Procedures 

Spills and leaks of hazardous chemicals generally require prompt action to prevent or reduce 
undesirable affects. The immediate hazards of fire, explosion, and/or release of toxic vapors or 
gases are the major concerns. Spills and leaks should be reported to EHSS as soon as possible 
after they are discovered. If life or property is in danger, leave the immediate area and call 
Public Safety first (X711). When calling, identify yourself, your location and phone number, the 
location of the incident, and describe the problem as well as you can. The Public Safety 
Department will call the appropriate personnel to respond to the incident. 

Only personnel trained to respond to hazardous material incidents will be involved in the 
cleanup. Assistance from lab personnel will be required to identify the material(s) spilled, special 
hazards involved with the spilled material(s) or surrounding activities and to assist in the 
cleanup efforts. 

 

C. First Aid 

In all serious cases, call 711 immediately. 

Burns - Chemical or Thermal - Immediately immerse the burned body area in cold water for at 
least 15 minutes. Wash off chemicals with water. Do not use neutralizing chemicals, unguents, 
creams, lotions or salves. Reimmerse if pain returns. Get medical help immediately. 

Chemicals on the Skin - If a large area of skin is affected, immediately deluge the victim under a 
safety shower; while showering, remove any contaminated clothing. If only a small area of skin 
is affected, immediately flush with cold water and wash with a mild detergent, or preferably 
soap, and water. If there is no visible burn, scrub with warm water and soap, removing any 
jewelry to facilitate removal of any residual material. If any damage is suspected, get medical 
attention. 

If a delayed action is noted (often the next day), report immediately for medical attention and 
explain carefully what chemicals were involved. 

Chemicals in the Eye - Immediately flush the eye with copious amounts of water under gentle 
pressure while someone is calling 711. Hold the eye open to wash thoroughly behind the 
eyelids. In the absence of an eyewash fountain, the victim should be placed on his/her back and 
water must be gently poured into the eye. The injured eye must be held open. The victim must 
be given prompt medical attention, regardless of the severity of the injury. Keep the eyes 
immobilized with clean, soft pads over both eyes while transporting the victim to the hospital. 



Cuts - If blood is spurting or serious injury occurs, place a pad or clean cloth directly on the cut, 
apply firm pressure, treat victim to avoid shock, and call Public Safety at 711, immediately, for 
emergency medical care. If the cut is minor, wash at a sink and scrub off any chemicals with 
soap and warm water, then get medical attention, regardless of how trivial the wound seems. 
Note: Avoid skin contact with victim's blood by having them apply pressure to pad when 
possible, or by using excess padding or even clothing to prevent blood contact. If accidental 
blood exposure occurs, wash skin/rinse eyes immediately and report exposure to supervisor. 

 

D. Obtaining Assistance 

If you have a medical emergency, or think you do, call Public Safety at 711, or have someone 
call for you. If you need an ambulance, the dispatcher will call one for you. Make sure that 
someone who knows what happened and what chemicals were involved stays with the 
individual needing assistance. 

 

E. Evacuation 

The evacuation alarm should be activated by anyone detecting: a fire; escape of highly toxic 
fumes (present or imminent); explosions (imminent or past). Alarms are located in each area, 
and each worker must be familiar with their location. 

 

  



X. EMPLOYEE TRAINING 

 

Objective: The Chemical Hygiene Plan is designed to assure that all individuals with potential 
exposure are adequately informed about the work in the laboratory, its risks, and emergency 
procedures if an accident occurs. 

Emergency and Personal Protection Training: In the event of an emergency, such as a fire, 
explosion or spill (see Spill Procedures, page 52), evacuate the area of immediate danger, 
alerting others to evacuate as well, and from a safe location, telephone Public Safety at 711 or 
pull the fire pull-box. Notify Public Safety of the location of the emergency, the nature of the 
emergency and explain the situation. 

Only those personnel properly trained will be allowed to respond to emergencies. 

Employees that need or think they might need to wear a respirator must contact the 
Environmental Health and Safety Services Office at extension 4132. The Environmental Health 
and Safety Services Office will determine whether or not a respirator is required (see page 51 
for description). 

In addition, laboratory, receiving, and stockroom/storeroom personnel must know about 
hazards, handling equipment, protective apparel, and relevant regulations concerning the 
hazardous chemical or process. 

Frequency of Training: The Laboratory Standard training and education program shall include a 
periodic refresher course. 

Training Program: Information and training topics shall include informing employees about: 

• the Standard; 
• the University's Chemical Hygiene Plan and its elements; 
• signs and symptoms associated with exposure to hazardous chemicals used in the 

laboratory; 
• methods and observations used to detect the presence or release of hazardous 

chemicals; 
• physical and health hazards of chemicals in the work area; 
• protective measures available to employees; 
• location and availability of the Standard, the Chemical Hygiene Plan, and other 

reference material (including MSDS); 
• permissible exposure limits for OSHA regulated substances or recommendedexposure 

limits for other hazardous chemicals where there is noapplicableOSHA standard. 

Training will occur at the time of initial assignment and prior to assignments involving new 
exposure situations. Training documentation is mandatory and must include course outline and 
list of attendees. 

Literature/Consultation: The Chemical Hygiene Plan and the Standard shall be readily available 
to employees, employee representatives and OSHA representatives. Literature on biohazards 
and ionization radiation are available through program handbooks located in the EHSS library. 
Consulting advice concerning chemical hygiene, OSHA's standard for Occupational Exposure to 



Hazardous Chemicals in Laboratories and exposure limits (PELs for OSHA regulated 
substances, TLV's and REL's) shall be readily available to laboratory personnel and provided by 
the CHO or his designee. Exposure limits are provided in the Appendices section of the 
Chemical Hygiene Plan. 

 

  



XI. MEDICAL CONSULTATION AND EXAMINATION 

 

All employees who work with hazardous chemicals shall have an opportunity to receive medical 
attention, including necessary follow-up visits, under the following circumstances: 

• Whenever an employee develops signs or symptoms associated with a hazardous 
chemical to which the employee may have been exposed in the laboratory; 

• Whenever exposure monitoring reveals an exposure level above the action level, or in 
the absence of an action level, the PEL) for an OSHA regulated substance for which 
there are exposure monitoring and medical surveillance requirements. 

• Whenever an event takes place in the work area, such as a spill, leak, explosion or other 
occurrence resulting in the likelihood of a hazardous exposure. 

All medical examinations and consultations shall be provided free of cost to the employee, 
without loss of pay and at a reasonable time and place. Available information about the 
chemical(s) in question (chemical ID, MSDS, etc.) and a description of the conditions under 
which the exposure occurred, including quantitative exposure data, if available, and a 
description of the signs and symptoms of exposure that the employee is experiencing, if any, 
will be provided to the attending physician to help treat the victim. The written opinion 
concerning the physician's evaluation of the patient must be included in the employee's medical 
file (see Section XIII, Recordkeeping). 

Syracuse University Ambulance service, Public Safety, and Environmental Health and Safety 
Services Office personnel trained in First-Aid, are available to assist injured personnel. 

 

  



XII. EMPLOYEE EXPOSURE AND ENVIRONMENTAL MONITORING 

 

Three goals of EHSS's Industrial Hygiene Program exposure assessment strategy are: 

• To assess potential health risks faced by all workers, to differentiate between acceptable 
and unacceptable exposures, and to control unacceptable exposures; 

• To establish and document a historical record of exposure levels for all workers and to 
communicate exposure monitoring results to each worker; 

• To ensure and demonstrate compliance with governmental and professional health and 
safety organizations' exposure limits. 

Workers may by exposed to chemicals while conducting tasks directly involving the chemicals, 
by incidental contact from background contamination in the workplace, or by the effects of 
nearby tasks performed by others. If EHSS staff, the Chemical Hygiene Officer, supervisors, or 
workers suspect that a potential overexposure to chemicals has happened, is occurring, or is 
imminent, an assessment of the job or work site will be done by EHSS and lab personnel. 
Personal and/or area air sampling will be performed based on the outcome of the job analysis. 
Air sampling results will be reported in writing to the individual(s) (if personal monitoring was 
performed) or to laboratory personnel (if area monitoring was performed) as soon as possible, 
but no later than 10 working days after receipt of any monitoring results, with copies distributed 
to the University's Director of Health Services or her designee. 

 

  



XIII. RECORDKEEPING 

Records of any measurements taken to monitor employees' exposures will be maintained by the 
Environmental Health and Safety Services Office. Exposure monitoring might include: personal 
air monitoring, environmental (area) monitoring, biological monitoring, and/or material safety 
data sheets (MSDS's). Applicable records that indicate the identity of the hazardous chemical(s) 
employees were exposed to, where they were exposed, and when the materials were used will 
be kept for a minimum of 30 years. 

Records concerning the health status of employees, made by or maintained by a physician, 
nurse, or other health care professional, will be preserved and maintained for the duration of 
employees' employment plus 30 years. 

Record keeping requirements for TSCA section 8c "Significant Adverse Reaction" reporting 
requirements will be maintained by the Environmental Health and Safety Services Office. The 
records will include: the original allegation with an abstract; the name and address of the unit 
which received the allegation and the date the allegation was received; the name of the 
substance, mixture, article; process, operation or discharge; a description including age and sex 
of the person making the allegation; and a description of the alleged health effects, including 
symptoms, routes of exposure and how the effects became known; and a description of the 
nature of alleged environmental effects. Additionally, the results of any self-initiated investigation 
with respect to an allegation and copies of any other required forms relating to the allegation 
(eg. OSHA 101 form) will be kept on file. Employee health related allegation records will be kept 
at least 30 years from the date the reactions were first reported. Non-employee allegation 
records will be kept at least 5 years from the date the information was first reported to or known 
by the person maintaining the records. 

Employees have access to exposure and medical records, as well as analyses based on the 
exposure and medical records, as described in 29 CFR 1910.20. 

 

  



XIV. EVALUATION 

The Chemical Hygiene Plan will be evaluated annually by the CHO for its effectiveness and 
accuracy and updated as necessary. 

The Chemical Hygiene Program is administered by the Environmental Health and Safety 
Services Office, 029 Lyman Hall. Comments or questions may be addressed to the Chemical 
Hygiene Officer by contacting EHSS (x4132). 
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Appendix A - OSHA Permissible Exposure Limits (PEL's) 

 

OSHA - Definition of PEL's 

Where to find PEL's: 

• Most PELs are listed in the OSHA Air Contaminants Standard 
(29CFR1910.1000) TABLE_Z-1 . 

• Additional PELs are listed in TABLE_Z-2 . 
• PELs for exposure to mineral dusts can be found in TABLE_Z-3 . 
• The PELs for several chemicals and hazards are included in chemical-specific standards 

such as the following: 
o Acrylonitrile -1910.1045 
o Arsenic, Inorganic - 1910.1018 
o Asbestos - 1910.1001 ( 1915.1001, 1926.1101 ) 
o Benzene -1910.1028 
o 1,3-Butadiene -1910.1051 
o Cadmium -1910.1027 (1926.1127) 
o Coke oven emissions -1910.1029 
o Cotton dust -1910.1043 
o 1,2-dibromo-3-chloropropane -1910.1044 
o Ethylene oxide -1910.1047 
o Formaldehyde -1910.1048 
o Lead -1910.1025 
o Methylene Chloride -1910.1052 
o Methylenedianiline -1910.1050 
o Vinyl chloride - 1910.1017 

  

http://www.osha.gov/
https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9991
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9992
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9993
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9994
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10065
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10023
http://www.osha.gov/SLTC/asbestos/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9995
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10287
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10862
http://www.osha.gov/SLTC/benzene/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10042
http://www.osha.gov/SLTC/butadiene/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10087
http://www.osha.gov/SLTC/cadmium/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10035
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10891
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10048
http://www.osha.gov/SLTC/cottondust/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10053
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10061
http://www.osha.gov/SLTC/ethyleneoxide/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10070
http://www.osha.gov/SLTC/formaldehyde/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10075
http://www.osha.gov/SLTC/lead/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10030
http://www.osha.gov/SLTC/methylenechloride/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10094
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10081
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10021


Appendix B - ACGIH Threshold Limit Values (TLV's) 

 

ACGIH - Definition of TLV's 

Where to find TLV's: 

• ACGIH Threshold Limit Values (TLV's) can be found on the International Chemical 
Safety Cards 
published by the ILO - International Occupational Safety and Health Information Center. 

• ACGIH TLV's can be purchased from ACGIH. 

  

http://www.acgih.org/
https://www.acgih.org/Products/tlvintro.htm
http://www.ilo.org/dyn/icsc/showcard.home
http://www.ilo.org/dyn/icsc/showcard.home
http://www.ilo.org/public/english/index.htm
http://www.ilo.org/public/english/protection/safework/cis/index.htm
https://www.acgih.org/store/


Appendix C - Highly Acute Toxins 

 

Lists of Highly Acute Toxins: 

• EPA's List of Extremely Hazardous Substances (40CFR355 - Appendix A) 
• National Select Agent Registry's List of Select Agents and Toxins 

  

http://www.epa.gov/
http://www2.epa.gov/sites/production/files/2013-09/documents/epcrafrnotice4-22-1987.pdf
http://www.selectagents.gov/
https://www.selectagents.gov/SelectAgentsandToxinsList.html


Appendix D - Select Carcinogen List 

 

OSHA -Definition of Select Carcinogen (section (b) of 29 CFR 1910.1450) 

Lists of "Select Carcinogens": 

OSHA's definition of "Select Carcinogen" 
(from the OSHA Occupational Exposure to Hazardous Chemicals in Laboratories 
Standard ( 29 CFR 1910.1450 )) 
includes the substances on the following lists: 

• OSHA Regulated Carcinogens, including substances such as: 
o "13 Carcinogens" -1910.1003 

 2-Acetylaminofluorene 
 4-Aminodiphenyl 
 Benzidine 
 bis-Chloromethyl Ether 
 3,3'-Dichlorobenzidine (and its salts) 
 4-Dimethylaminoazo-benezene 
 Ethyleneimine 
 Methyl Chloromethyl Ether 
 alpha-Naphthylamine 
 beta-Naphthylamine 
 4-Nitrobiphenyl 
 N-Nitrosodimethylamine 
 beta-Propiolactone 

o Acrylonitrile -1910.1045 
o Inorganic Arsenic -1910.1018 
o Asbestos, tremolite, anthophyllite and actinolite -

1910.1001 (1915.1001, 1926.1101 ) 
o Benzene -1910.1028 
o 1,3-Butadiene -1910.1051 
o Cadmium -1910.1027 (1926.1127 ) 
o Coke oven emissions -1910.1029 
o 1,2-Dibromo-3-chloropropane -1910.1044 
o Ethylene oxide -1910.1047 
o Formaldehyde -1910.1048 
o Methylene chloride -1910.1052 
o Methylenedianiline -1910.1050 
o Vinyl chloride -1910.1017 

Other carcinogens: 

NTP's most recent Report on Carcinogens (as of Nov. 2016, the 14th Report on 
Carcinogens ): 

http://www.osha.gov/
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10106#1910.1450(b)
http://www.osha.gov/SLTC/carcinogens/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10007
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10065
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10023
http://www.osha.gov/SLTC/asbestos/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=9995
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10287
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10862
http://www.osha.gov/SLTC/benzene/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10042
http://www.osha.gov/SLTC/butadiene/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10087
http://www.osha.gov/SLTC/cadmium/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10035
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10891
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10048
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10061
http://www.osha.gov/SLTC/ethyleneoxide/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10070
http://www.osha.gov/SLTC/formaldehyde/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10075
http://www.osha.gov/SLTC/methylenechloride/index.html
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10094
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10081
http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=STANDARDS&p_id=10021
https://ntp.niehs.nih.gov/
https://ntp.niehs.nih.gov/pubhealth/roc/index-1.html
https://ntp.niehs.nih.gov/pubhealth/roc/index-1.html


• Lists of Substances "Known to be Human Carcinogens" or "Reasonably Anticipated to 
be Human Carcinogens" 

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans 

 

  

 

  

http://ntp.niehs.nih.gov/ntp/roc/content/listed_substances_508.pdf
http://ntp.niehs.nih.gov/ntp/roc/content/listed_substances_508.pdf
http://monographs.iarc.fr/ENG/Classification/index.php


Appendix E - Glossary of Health Effect Terminology 

 

Medline Plus Medical Dictionary (provided by US National Library of Medicine) 

  

http://www.nlm.nih.gov/medlineplus/mplusdictionary.html
http://www.nlm.nih.gov/


Appendix F - Designated Area: Sample Sign 

  



Caution 
Designated Area 
ADMITTANCE TO AUTHORIZED PERSONNEL ONLY 

 

HAZARDOUS MATERIAL: REPRODUCTIVE 
TOXIN? (Yes or No) 

HIGHLY ACUTE 
TOXIN ? (Yes  or No) 

CARCINOGEN ? 
(Yes or No.  If yes, list type) 

 
 
 
 

   

 
 
 
 

   

 
 
 
 

   

 

In the case of chemical spill/exposure, follow the University’s 
Chemical Spill Standard Operating Procedure 

 

LABORATORY EMERGENCY CONTACT: 

 
Name:         Phone: 

  



Appendix G - Standard Operating Procedure: Sample Form 

  



SYRACUSE UNIVERSITY          Issued: 

CHEMICAL HYGIENE PROGRAM        Expires: 

STANDARD OPERATING PROCEDURE 

 

 HAZARD REVIEW 

 

INFORMATION - SECTION I  

Date: __________________________ Start Date: _____________________ 

Bldg: ___________________ Rm:____________ Department:__________________________ 

Prepared by: _______________________________ Phone: __________________  

P.I.:______________________________________ Phone: __________________   

Other Personnel Involved: _______________________________________________________ 

Chemical Name: ______________________________________________________________ 

CAS#_____________________________________ 

Highest Concentration: __________________ Total Quantity:_______________________ 

 

PROCESS  DESCRIPTION - SECTION  II   

Describe methods:______________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

______________________________________________________________(continue  on back) 

Duration/Frequency:      

Disposal:_____EHO Waste Mgmt (x4132) 

Route of Exposure: Contact by: 

_____Eye _____Skin _____Sewer _____Inhalation _____Ingestion  

_____Other (Explain) ____________________________________________________________ 

 



HAZARD INFORMATION - SECTION III    

SDS On File? ____No ____Yes   SU ID_____________________ 

Type of Carcinogen: _____Human _____Animal _____ Potential         

Emergency Response Procedures 

Potency, if known:_____________________________________    

Fire Response: Dial 711 - Emergency 

Health Effects:_____________________________________________________________  

LD 50 ______________________ LC 50 ________________________ 

Spill Response: Dial 711 - Emergency 

___________________________________________________________________________ 

___________________________________________________________________________ 

_______________________________________________________    

Decontamination:(X4132) E.H.O.      

Physical Characteristics:________________________________________________________ 

____________________________________________________________________________    

Accidental Injury/Exposure 

_______________________________________________________           

Dial 711 - Emergency 

_______________________________________________________    

Flush Skin/Eyes w/water ___Yes___No 

 

 

HAZARD CONTROL REQUIREMENTS - SECTION IV 

*To be completed by EHO Industrial Hygienist (IH) 

PEL_______STEL_______CEILING_______ (if applicable) I.H.:_________________________  

Monitoring _____Yes ______No Ventilation ______ Yes ______ No 

Medical Surveillance ______ Yes ______ No   Regulated/Designated Area _____Yes _____No 

Recordkeeping ______ Yes ______ No   Personal Protective Equip. _____ Yes _____ No 

Signs ______ Yes ______ No   Training _____ Yes _____ No 

 

Distribution: P.I. (Principal Investigator)  Environmental Health Office:  Bldg. File,   IH 



INSTRUCTIONS  Laboratory personnel complete Section I, II and III. 

                        EHO can provide assistance. 

 

Section I:   Provide the information requested for each chemical to be used. 

 

Section II:  Describe the experiment/methods thoroughly; i.e., how will the chemical be 

                handled; what types of process/reactions will be occurring; what is the 

                possible route for personal exposure.  Examples of "processes/reactions" 

                are:  condensation, evaporation, sublimation, acidification, etc.  

                Note specific hazard controls and personal protective equipment employed. 

 

Section III:  Attach the MSDS to this form.  If the MSDS is unavailable, please provide a                                 
reference for obtaining MSDS information.  Potency refers to toxicological                                    
measures such as LD50.  "Emergency Response Procedures" refers to what initial                         
action you will take to control a problem. 

 

Section IV:  This information is provided by the I.H.  Submit the Hazard  

                  Review to the Environmental Health Office for I.H. review and distribution. 

               

SECTION I, II, AND III - CONTINUED 

 

 

 

 

 

 

 

 

 

 

 

 



SECTION IV - CONTINUED 

 

 

 

 

 

 

 

 

 

 

 

 
 

IH-24 

4/96 

  



Appendix H - Guidelines for Waste Minimization 

 

Please refer to EHSS's Hazardous Waste Management Manual - Waste Minimization Guidelines 

  

http://ehss.syr.edu/
http://ehss.syr.edu/


Appendix I - Hazardous Material Abbreviation Key 

 

  



Hazardous Material Abbreviation Key 

  

Container Code / 
Abbreviation 

Full Material Name Concentration (if 
applicable) 

Preparer’s Name 

Example: 
EDTA 

 
Ethylenediaminetetraacetic acid 

 
100% 

 
Watson, Jeff 

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   

 
 

   



XVI. STANDARD OPERATING PROCEDURES 

 

Index 

 

A. Chemical Spill S.O.P. 

B. Additional S.O.P.s 

• Acutely toxic chemicals 
• Acutely toxic gases 
• Carcinogens 
• Compressed gases 
• Corrosive chemicals 
• Flammable liquids 
• Oxidizing chemicals 
• Pyrophoric chemicals 
• Reproductive toxins 

 

  



A. Chemical Spill S.O.P. 

  



CHEMICAL SPILL STANDARD OPERATING PROCEDURE 
Prevention of chemical spills, including personal exposures, and effective emergency response 
requires pre-planning by all personnel that may be potentially affected and emergency 
responders. Syracuse University policy requires that only trained personnel will respond and/or 
perform emergency chemical (hazardous materials) cleanups.   

*******EMERGENCY SPILL PROCEDURES******* 

In the event of a chemical spill or release of toxic or hazardous material, proceed as follows: 

1. If the spill or release presents a potential for, or has already caused: 

• a personal injury 
• a chemical overexposure 
• an exposure to a chemical of unknown health risk 
• any other situation immediately dangerous to life, health (IDLH) or property  
• an adverse environmental impact 

Immediately notify all personnel in the affected area of the spill or release and evacuate all 
personnel from  the affected area.   

2. Call Public Safety at 711 (from a safe location).  Public Safety will dispatch 
appropriate response personnel. 

3. Be prepared to tell Public Safety the following information: 

• Your name and phone number 
• The nature of the incident 
• The location of the incident (building, room number, floor) 
• The name or type of substance (if known) 
• The quantity of substance (estimate) 
• The hazards (Flammable, explosive, toxic- if known) 
• Suggest a secure location to meet emergency responders 
• Advise if there are injuries and if an ambulance is needed   

4. Stay in the safe area to meet emergency responders 

 Do not re-enter the spill area to perform rescue operations or participate in cleanup.   

Use caution and remember that toxic substances may have no odor or other warning properties 
at air concentrations that can cause serious health implications. 

*******NON-EMERGENCY SPILL PROCEDURES******* 

If the spill does not involve or have the potential to cause a personal injury, chemical 
overexposure, exposure to a chemical of unknown health risk, adverse environmental impact or 
any other situation IDLH or property, it is not necessary to evacuate personnel or the area, or 
call Public Safety. You may contact EHO directly at (3-4132) during normal working hours for 
spill information and/or spill clean-up assistance.    

 

 
G:\Industrial Hygiene (IH)\Programs (PRO)\Chemical Hygiene (CHPP)\CHEMICAL SPILL SOP.doc   (Revision 2/12) 



B. Additional S.O.P.s 

Index 

• Acutely toxic chemicals 
• Acutely toxic gases 
• Carcinogens 
• Compressed gases 
• Corrosive chemicals 
• Flammable liquids 
• Oxidizing chemicals 
• Pyrophoric chemicals 
• Reproductive toxins 

 



CLASS SPECIFIC PROCEDURES 

 
STANDARD OPERATING PROCEDURES FOR:  ACUTELY TOXIC CHEMICALS 

 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Acutely toxic chemicals are substances that produce a high degree of acute toxicity in 
overexposed personnel.  Consult the MSDS, health hazard section, to determine if a 
chemical is identified as acutely toxic.  A partial listing of acutely toxic chemicals is 
included in Appendix C (EPA List of Extremely Hazardous Chemicals) of the CHP binder. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with an acutely toxic chemical.  Locate the safety equipment (eyewash, 
shower, and fire extinguisher) in your work area.       Pay attention to the fire extinguisher 
limitations with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review the 
information that would be applicable if an emergency response is necessary.  Further 
review the Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) Binder.  If 
you are unable to locate the binder, notify the PI. In any emergency situation, notify Public 
Safety by dialing 711, Public Safety will dispatch the appropriate response personnel. 



DESIGNATED AREA 
 
Acutely toxic chemicals will be handled in a posted designated area as described in the 
CHP  (Appendix F, sample posting).  Where feasible, acutely toxic chemicals will be 
manipulated over plastic-backed disposable paper work surfaces.  These disposable 
work surfaces minimize work area contamination and clean up (replace work surface 
periodically to prevent cross contamination). 
 
PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling acutely toxic chemicals.  Ordinary prescription 
glasses do not provide adequate protection and goggles must be worn over them.  Safety 
glasses with side shields do not provide adequate protection from splashes; therefore, 
when the potential for splash hazards exists, other eye protection and/or face protection 
will be worn, for example, chemical splash goggles or a face shield. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling acutely toxic chemicals.  Additional protective clothing will be worn if skin 
contact is likely. 
 
Gloves – Gloves will be worn when handling acutely toxic materials.  Glove selection 
must be appropriate for chemical and procedure, for guidance and selection contact the 
PI and/or EHO. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to acutely toxic 
chemicals, suitable facilities for quick drenching or flushing of the eyes and body will be 
provided within the work area for immediate emergency use.  Bottle type eyewash 
stations are not acceptable.  Prior to working with these chemicals, locate eyewashes 
and the routes to access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
acutely toxic chemicals are being used.  Prior to working with these chemicals, locate the 
showers and the route to access them.  If the showers are not functional, notify the PI 
and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where acutely toxic chemicals 
are being used.  By consulting the MSDS and the extinguisher label, know which 
extinguisher is appropriate for different types of fires.  Use extreme caution with acutely 
toxic chemical fires, as they may generate toxic fumes and gases, evacuate area and 
personnel immediately. 
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 



 
HAZARD CONTROL 
 
Fume Hood – Manipulation of acutely toxic chemicals will be carried out in a fume hood 
or using other engineering controls which afford equivalent protection.  Storage of acutely 
toxic chemicals in an active fume hood will be kept to a minimum to avoid reduction of the 
airflow in the hood.  The sash will be closed when not manipulating chemicals and opened 
no more than 14” when in use.  Signs stating the experiment type, chemicals involved, 
health hazards, and contact person will be posted on fume hoods when experiments are 
ongoing and/or unattended. 
 
Glove (Dry) Box – Certain acutely toxic chemicals must be handled in a glove box rather 
than a fume hood.  The PI or the EHO will assist in determining what acutely toxic 
chemicals should be manipulated in a glove box.  Training in glove box use will be 
accomplished by the PI prior to any manipulation of an acutely toxic chemical.  
 
Safety Shielding - Safety shielding is required any time there is a risk of explosion, splash 
hazard or highly exothermic reaction.  All manipulations of acutely toxic chemicals which 
pose this risk will occur in a fume hood with the sash at the lowest feasible position (no 
higher than 14”).   Portable shields, which provide protection to all laboratory occupants, 
are acceptable. 
 
All areas where acutely toxic chemicals are manipulated must be labeled as a 
designated area.  Do not start work in the laboratory if any of the safety equipment 
is suspected of or labeled as not functioning to standard.  Notify the PI and/or EHO 
(x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling acutely toxic chemicals, wash hands and arms with soap 
and water immediately after removing protective equipment.  Contaminated personal 
protective equipment may be defined as hazardous waste and appropriate measures will 
be taken to clean or dispose of it. 
 
Area – Decontamination procedures vary depending on the material being handled.  The 
toxicity of some materials can be neutralized with other reagents.  All surfaces will be 
wiped with the appropriate cleaning agent following dispensing or handling.  Waste 
materials generated may be defined as a hazardous waste. 
 
Equipment – Decontaminate vacuum pumps or other contaminated equipment 
((glassware) before removing them from the designated area. 
 
WASTE DISPOSAL  
 



Materials contaminated with acutely toxic chemicals may require disposal as a hazardous 
waste.  Wherever possible, attempt to design research in a manner that reduces the 
quantity of waste generated.   
 

1. Package all waste properly.  This means that the container must be 
appropriate for the material, leak proof, and sealed to prevent spills. 

 
2. Segregate and store waste chemicals as you would unused chemicals, 

keeping in mind the physical hazards and storage requirements of 
materials. 

 
3. Label the waste to include the chemical name, exact contents description, 

who prepared it, and hazards associated with the chemical. 
 
Call EHO for waste disposal information and pick-up services, 4132. 

 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  ACUTELY TOXIC GASES 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Acutely toxic gases are gases that produce a high degree of acute toxicity in overexposed 
personnel.  Consult the MSDS, health hazard section, to determine if a gas is identified 
as acutely toxic.  A partial list of acutely toxic gases is included in  this section. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with an acutely toxic gas.  Locate the safety equipment (eyewash, shower, 
and fire extinguisher) in your work area.       Pay attention to the fire extinguisher limitations 
with respect to potential gaseous fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review for the 
type of emergency response necessary with respect to the gases being used.  Leaking 
acutely toxic gas cylinders present an emergency situation.  Review the Chemical Spill 
SOP (also appropriate for gas leaks) located in the Chemical Hygiene Plan (CHP) Binder.  
In any emergency situation, notify Public Safety by dialing 711.  Public Safety will dispatch 
the appropriate response personnel. 



DESIGNATED AREA 
 
Acutely toxic gases will be handled in a posted designated area as described in the CHP  
(Appendix F, sample posting).  This includes all fume hoods and bench tops where the 
acutely toxic gases are handled.  Access doors to the lab will have signs posted with the 
type of gas used, potential health hazards, and contact person.  Contents of all cylinders 
will be clearly identified by stencil or adhesive tape. 
 
PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling acutely toxic gases.  Ordinary prescription glasses 
do not provide adequate protection and goggles must be worn over them.  When the 
potential for explosion hazard exists, eye and face protection will be worn, for example a 
face shield. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling acutely toxic gases.  Additional protective clothing will be worn if skin 
contact is likely. 
 
Gloves – Gloves will be worn when handling acutely toxic gases.  Glove selection must 
be appropriate for chemical and procedure, for guidance and selection contact the PI 
and/or EHO. 
 
Respirators – In most situations, appropriate use of fume hoods and other engineering 
controls eliminates the need for respirators.  However, if the process or toxic gas can not 
be controlled and the use of a respirator is mandatory,, personnel will be trained and 
equipped in accordance with the Syracuse University Respiratory Protection Program. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to acutely toxic gases, 
suitable facilities for quick drenching or flushing of the eyes and body will be provided 
within the work area for immediate emergency use.  Bottle type eyewash stations are not 
acceptable.  Prior to working with these gases, locate eyewashes and the routes to 
access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
acutely toxic gases are being used.  Prior to working with these gases, locate the showers 
and the route to access them.  If the showers are not functional, notify the PI and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where acutely toxic gases are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for the different types of fires.  Use extreme caution with acutely toxic 
chemical fires, as they may generate toxic fumes and gases, evacuate area and 
personnel immediately. 



 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
HAZARD CONTROL 
 
Cylinder Safety – Hazards from cylinders are three-fold: physical injury, accidental fire, 
and inhalation.  To prevent physical injury, cylinders will be secured by chain or other 
device to prevent rupturing the shut-off valve.  Proper connections will reduce the 
potential of a gas release and possible inhalation. 
 
Fume Hood – Manipulation of acutely toxic gases will be carried out in a fume hood or 
using other engineering controls which afford equivalent protection.  Storage of acutely 
toxic gases in an active fume hood will be kept to a minimum to avoid reduction of the 
airflow in the hood.  The sash will be closed when not manipulating gases and opened no 
more than 14” when in use.  Signs stating the experiment type, chemicals involved, health 
hazards, and contact person will be posted on fume hoods when experiments are ongoing 
and/or unattended. 
 
Safety Shielding - Safety shielding is required any time there is a risk of explosion, splash 
hazard or highly exothermic reaction.  All manipulations of acutely toxic gases which pose 
this risk will occur in a fume hood with the sash at the lowest feasible position (no higher 
than 14”).   Portable shields, which provide protection to all laboratory occupants, are 
acceptable. 
 
All areas where acutely toxic gases are manipulated must be labeled as a 
designated area.  Do not start work if any of the hazard control equipment is 
suspected of or labeled as not functioning to standard.  Notify the PI and/or EHO 
(x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling acutely toxic gases, wash hands and arms with soap and 
water immediately after removing protective equipment.  Contaminated personal 
protective equipment may be defined as hazardous waste and appropriate measures will 
be taken to clean or dispose of it. 
 
Equipment – Decontaminate regulators, gas lines or other contaminated equipment 
((glassware) before removing them from the designated area. 
 
WASTE DISPOSAL  
 
Most gas cylinders are leased, not purchased from the manufacturer.  When the toxic gas 
cylinder is no longer needed in the lab or is empty, the distributor or manufacturer must 
be contacted for return of the cylinder.  All applicable US Department of Transportation 
(DOT) regulations must be adhered to before the cylinder is placed in the common 



carrier’s vehicle.  If assistance is needed, contact the PI or the EHO (x4132).  Any cylinder 
that is not accepted by the distributor, or has “unknown” contents must be reported 
immediately to the EHO and will be handled as a hazardous waste through the EHO 
Waste Management Program.   



ACUTELY TOXIC GASES** 
 

Name Cas # Name Cas # 
Arsenic 
Pentafluoride 

7784-36-3 Oxygen Difluoride 7783-41-7 

Arsine 7784-42-1 Phosgene 7-45-5 
Boron Trifluoride 7637-07-2 Phosphine 1498-40-4 
Chlorine 7782-50-5 Phosphorous 

Pentafluoride 
7641-19-0 
 

Diazomethane 334-88-3 Selenium 
Hexafluoride 

7783-79-1 

Diborane 19287-45-7 Silicon 
Tetrafluoride 

77863-61-1 

Fluorine 7681-49-4 Stibune 10025-91-9 
Methyl Mercaptan 74-93-1 Sulfur 

Tetrafluoride 
7783-60-0 

 
** THIS LIST IS PROVIDED AS A GUIDE AND IS NOT ALL INCLUSIVE.  CAREFULLY 
REVIEW MATERIAL SAFETY DATA SHEETS BEFORE WORKING WITH 
CHEMICALS. 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  CARCINOGENS 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
A carcinogen is any agent that can initiate or speed the development of malignant or 
potentially malignant tumors, malignant neoplastic proliferation of cells, or cells that 
possess such materials.  Chemicals determined to be human carcinogens or suspect 
human carcinogens are defined as select carcinogens under OSHA regulations.  A listing 
of select carcinogens is located in Appendix D, of the CHP. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with a carcinogen.  Locate the safety equipment (eyewash, shower, and 
fire extinguisher) in your work area.       Pay particular attention to the fire extinguisher 
limitations with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review for the 
type of emergency response necessary with respect to the carcinogens being used. 
Review the Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) Binder.   If 
you are unable to locate the binder, notify the PI and/or EHO.  In any emergency situation, 
notify Public Safety by dialing 711.  Public Safety will dispatch the appropriate response 
personnel. 



DESIGNATED AREA 
 
Carcinogens will be handled in a posted Designated area as described in the CHP  
(Appendix F, sample posting).  This includes all fume hoods and bench tops where 
carcinogens are handled.   
 
PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling carcinogens.  Ordinary prescription glasses do not 
provide adequate protection and goggles must be worn over them.  Safety glasses with 
side shields do not provide adequate protection from splashes; therefore, when the 
potential for splash hazards exists, other eye protection and/or face protection will be 
worn, such as chemical splash goggles or a face shield. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling carcinogens.  Additional protective clothing will be worn if skin contact is 
at all possible. 
 
Gloves – Gloves will be worn when handling carcinogens.  Glove selection must be 
appropriate for the chemical and procedure.  For guidance and selection contact the PI 
and/or EHO. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to carcinogens, 
suitable facilities for quick drenching or flushing of the eyes and body will be provided 
within the work area for immediate emergency use.  Bottle type eyewash stations are not 
acceptable.  Prior to working with these chemicals, locate eyewashes and the routes to 
access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
carcinogens are being used.  Prior to working with these chemicals, locate the showers 
and the route to access them.  If the showers are not functional, notify the PI and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where carcinogens are being 
used.  Utilizing the MSDS and information on the extinguisher, know ahead of time the 
types of fires and special instructions for appropriate extinguisher use.   
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
HAZARD CONTROL 
 
Fume Hood – Manipulation of carcinogens will be carried out in a fume hood or using 
other engineering controls which afford equivalent protection.  Storage of carcinogens in 



an active fume hood will be kept to a minimum to avoid reduction of the airflow in the 
hood.  The sash will be kept closed when not  in  use and opened no more than 14” or 
less when  carcinogens are manipulated. 
 
Glove (Dry) Box – Certain carcinogens must be handled in a glove box rather than a 
fume hood.  The PI and/or EHO will determine which carcinogens should be manipulated 
in a glove box.  Training in glove box use will be conducted prior to any manipulation of 
carcinogens. 
 
Biological Safety Cabinet – Certain carcinogens must be handled in a biological safety 
cabinet.  The PI and/or EHO will determine which carcinogens should be manipulated in 
a biological safety cabinet. 
 
FUME HOODS PROVIDE THE BEST PROTECTION AGAINST EXPOSURE TO 
CARCINOGENS IN A LABORATORY.  Do not start work if any of the safety 
equipment is suspected of or labeled as not functioning to standard.  Notify the PI 
and/or EHO (x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling carcinogens, wash hands and arms with soap and water 
immediately after removing protective equipment.  Contaminated personal protective 
equipment may be defined as hazardous waste and appropriate measures will be taken 
to clean or dispose of it. 
 
Area – Decontamination procedures vary depending on the material being handled.  The 
toxicity of some materials can be neutralized with other reagents.  Waste materials 
generated may be defined as hazardous waste. 
 
WARNING:  Thorough and appropriate decontamination procedures must follow 
completion of work with carcinogens to prevent cross contamination of the area. 



WASTE DISPOSAL  
 
 
Materials contaminated with carcinogens may require disposal as a hazardous waste.  
Wherever possible, attempt to design research in a manner that reduces the quantity of 
waste generated.   
 

1. Package all waste properly.  This means that the container must be appropriate 
for the material, leak proof, and sealed to prevent spills. 

 
2. Segregate and store waste chemicals as you would unused chemicals, keeping 

in mind the physical hazards and storage requirements of materials. 
 

3. Label the waste to include the chemical name, exact contents description, who 
prepared it, and hazards associated with the chemical. 

 
Call EHO for waste disposal information and pick-up services, 4132. 
 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  COMPRESSED GASES 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with an acutely toxic gas.  Locate the safety equipment (eyewash, shower, 
and fire extinguisher) in your work area.       Pay particular attention to the fire extinguisher 
limitations with respect to potential gaseous fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review for the 
type of emergency response necessary with respect to the gases being used.  Further 
review the Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) Binder (also 
appropriate for a  gas leak).  In any emergency situation, notify Public Safety by dialing 
711.  Public Safety will dispatch the appropriate response personnel. 



PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling compressed gases.  Ordinary prescription glasses 
do not provide adequate protection. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling compressed gases.  Additional protective clothing will be worn if the 
possibility of skin contact is likely. 
 
SAFETY EQUIPMENT 
 
Fire Extinguisher –  Fire extinguishers will be provided where compressed gases are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for the different types of fires.  
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
HAZARD CONTROL 
 
Cylinder Safety – Hazards from cylinders are three-fold: physical injury, accidental fire, 
and inhalation.  To prevent physical injury, cylinders will be secured by chain or other type 
device to prevent rupturing the shut-off valve.  Fire potential can be reduced by eliminating 
ignition sources and minimizing gas releases.  Finally, correct and tight connections will 
reduce the potential of a gas release and possible inhalation. 
 
Fume Hood – Manipulation of compressed gases will be carried out in a fume hood if the 
compressed gas is an irritant, oxidizer, or has other hazardous properties.  Signs stating 
the experiment type, compressed gases involved, and health hazards will be posted on 
fume hoods when experiments are ongoing and/or unattended.  
 
Safety Shielding - Safety shielding is required any time there is a risk of explosion, splash 
hazard or highly exothermic reaction.  All manipulations of compressed gases which pose 
this risk will occur in a fume hood with the sash at the lowest feasible position (no higher 
than 14”).   Portable shields, which provide protection to all laboratory occupants, are 
acceptable. 
 
Do not start work if any of the hazard control equipment is suspected of or labeled 
as not functioning to standard.  Notify the PI and/or EHO (x4132). 
 
 
 
WASTE DISPOSAL  
 



Most gas cylinders are leased, not purchased from the manufacturer.  When the 
compressed gas cylinder is no longer needed in the lab or is empty, the distributor or 
manufacturer must be contacted for return of the cylinder.  All applicable US Department 
of Transportation (DOT) regulations must be adhered to before the cylinder is placed in 
the common carrier’s vehicle.  If assistance is needed, contact the PI or the EHO (x4132).   
Any cylinder that is not accepted by the distributor, or has “unknown” contents must be 
handled as a hazardous waste through the EHO Waste Management Program.   
 
 
 
 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR: CORROSIVE CHEMICALS 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Corrosive chemicals include acids, bases, dehydrating agents and some oxidizing 
agents.  Serious damage to the skin, eyes, and mucous membranes and upper 
respiratory tract can occur as a result of contact. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with a corrosive chemical.  Locate the safety equipment (eyewash, shower, 
and fire extinguisher) in your work area.   Pay particular attention to the fire extinguisher 
limitations with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review the 
information that would be applicable if an emergency response is necessary with respect 
to the corrosive chemicals being used.  Review the Chemical Spill SOP located in the 
Chemical Hygiene Plan (CHP) Binder.  If you are unable to locate the binder, notify the 
PI and/or EHO. In any emergency situation, notify Public Safety by dialing 711.  Public 
Safety will dispatch the appropriate response personnel. 



PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling corrosive chemicals.  Ordinary prescription glasses 
do not provide adequate protection and goggles must be worn over them.  Safety glasses 
with side shields do not provide adequate protection from splashes; therefore, when the 
potential for splash hazards exists, other eye protection and/or face protection will be 
worn, for example, chemical splash goggles or a face shield. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling corrosive chemicals.  Additional protective clothing will be worn if skin 
contact is likely. 
 
Gloves – Gloves will be worn when handling corrosive chemicals.  Glove selection must 
be appropriate for chemical and procedure, for guidance and selection contact the PI 
and/or EHO. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to corrosive 
chemicals, suitable facilities for quick drenching or flushing of the eyes and body will be 
provided within the work area for immediate emergency use.  Bottle type eyewash 
stations are not acceptable.  Prior to working with these chemicals, locate eyewashes 
and the routes to access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
corrosive chemicals are being used.  Prior to working with these chemicals, locate the 
showers and the route to access them.  If the showers are not functional, notify the PI 
and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where corrosive chemicals are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for different types of fires. 
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
HAZARD CONTROL 
 
Fume Hood – Manipulation of corrosive chemicals will be carried out in a fume hood if 
corrosive vapors or otherwise hazardous by-products production is anticipated.  Other 
engineering may be utilized if they afford equivalent protection.  Storage of corrosive 
chemicals in an active fume hood will be kept to a minimum to avoid reduction of the 
airflow in the hood.  Compatibility of corrosive chemicals will also be considered when 
determining storage sites.  The sash will be closed when not manipulating chemicals and 
opened no more than 14” when in use.  Signs stating the experiment type, chemicals 



involved, health hazards, and contact person will be posted on fume hoods when 
experiments are ongoing and/or unattended. 
 
Safety Shielding - Safety shielding is required any time there is a risk of explosion, splash 
hazard or highly exothermic reaction.  All manipulations of corrosive chemicals which 
pose this risk will occur in a fume hood with the sash at the lowest feasible position (no 
higher than 14”).   Portable shields, which provide protection to all laboratory occupants, 
are acceptable. 
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO (x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling corrosive chemicals, wash hands and arms with soap and 
water immediately after removing protective equipment.  Contaminated personal 
protective equipment may be defined as hazardous waste and appropriate measures will 
be taken to clean or dispose of it. 
 
Area – Decontamination procedures vary depending on the material being handled.  The 
toxicity of some materials can be neutralized with other reagents.  All surfaces will be 
wiped with the copious amount of water.  Waste materials generated may be defined as 
a hazardous waste. 
 
WARNING:  Acids, especially concentrated forms, cause immediate pain when 
contact with the body is made.  Contact with strong base solutions usually go 
undetected, as pain is not immediately felt.  The base has poor warning properties 
so a serious injury may result if appropriate flushing of the area with copious 
quantities of water and medical attention do not follow skin exposure to bases. 
 



WASTE DISPOSAL  
 
Materials contaminated with corrosive chemicals may require disposal as a hazardous 
waste.  Wherever possible, attempt to design research in a manner that reduces the 
quantity of waste generated.   
 

1. Package all waste properly.  This means that the container must be 
appropriate for the material, leak proof, and sealed to prevent spills. 

 
2. Segregate and store waste chemicals as you would unused chemicals, 

keeping in mind the physical hazards and storage requirements of materials. 
 

3. Label the waste to include the chemical name, exact contents        
description, who prepared it, and hazards associated with the chemical. 

 
Call EHO for waste disposal information and pick-up services, 4132. 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  FLAMMABLE LIQUIDS 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Flammable liquids have a flash point below 100º F (38.7 º C) and a vapor pressure less 
than 40 psia at 100º F. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with flammable liquids.  Locate the safety equipment (eyewash, shower, 
and fire extinguisher) in your work area.   Pay attention to the fire extinguisher limitations 
with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review the 
information that would be applicable if an emergency response is necessary.  Review the 
Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) Binder.  If you are 
unable to locate the binder, notify the PI. In any emergency situation, notify Public Safety 
by dialing 711, Public Safety will dispatch the appropriate response personnel. 



PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when flammable liquids.  Ordinary prescription glasses do not 
provide adequate protection and goggles must be worn over them.  Safety glasses with 
side shields do not provide adequate protection from splashes; therefore, when the 
potential for splash hazards exists, other eye protection and/or face protection will be 
worn, for example, chemical splash goggles or a face shield. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling flammable liquids.  Additional protective clothing will be worn if skin contact 
is likely. 
 
Gloves – Gloves will be worn when handling flammable liquids.  Glove selection must be 
appropriate for chemical and procedure, for guidance and selection contact the PI and/or 
EHO. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to flammable liquids, 
suitable facilities for quick drenching or flushing of the eyes and body will be provided 
within the work area for immediate emergency use.  Bottle type eyewash stations are not 
acceptable.  Prior to working with these chemicals, locate eyewashes and the routes to 
access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
flammable liquids are being used.  Prior to working with these chemicals, locate the 
showers and the route to access them.  If the showers are not functional, notify the PI 
and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where flammable liquids are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for different types of fires. Fire potential can be reduced by eliminating 
ignition sources and minimizing vapor production. 
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
 
 
 
 
 
HAZARD CONTROL 
 



Fume Hood – Experiments involving greater than 500 ml of flammable liquids will be 
carried out in  a fume hood.  The sash will be closed when not manipulating chemicals 
and opened no more than 14” when in use.  Signs stating the experiment type, chemicals 
involved, health hazards, and contact person will be posted on fume hoods when 
experiments are ongoing and/or unattended. 
 
Safety Shielding - Safety shielding is required any time there is a risk of explosion, splash 
hazard or highly exothermic reaction.  All manipulations of flammable liquids which pose 
this risk will occur in a fume hood with the sash at the lowest feasible position (no higher 
than 14”).   Portable shields are acceptable. 
 
Storage Requirements – The storage of flammable liquids in a laboratory, shop, or 
building area must be keep to the minimum needed for research and/or operations.  If 
more than 5 gallons of flammable liquids are present per 100 square feet area outside 
safety cans, a flammable-liquids storage cabinet is required.  Flammable-liquids storage 
cabinets are not intended for the storage of highly toxic materials, acids, bases, 
compressed gases or pyrophoric chemicals. 
 
Vacuum Protection – Evacuated glassware can implode and eject flying glass, and 
splattered chemicals.  Vacuum work involving flammable liquids must be conducted in a 
fume hood or isolated in an acceptable manner.  Mechanical vacuum pumps must be 
protected using cold traps and where appropriate, filtered to prevent particle release.  The 
exhaust for the pumps must be vented into an exhaust hood.  Vacuum pumps should be 
rated for use with flammable liquids. 
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO (x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling flammable chemicals, wash hands and arms with soap and 
water immediately after removing protective equipment.  Contaminated personal 
protective equipment may be defined as hazardous waste and appropriate measures will 
be taken to clean or dispose of it. 
 
 
 
 
 
 
WASTE DISPOSAL  
 
Materials contaminated with flammable liquids may require disposal as a hazardous 
waste.  Wherever possible, attempt to design research in a manner that reduces the 
quantity of waste generated.    Contact EHO for further guidance on flammable liquid 
disposal at x4132. 



 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  OXIDIZING CHEMICALS 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Oxidizing chemicals are materials that spontaneously evolve oxygen either at room 
temperature or with slight heating.  The class of chemicals includes peroxides, chlorates, 
perchlorates, nitrates, and permanganates.  Strong oxidizers are capable of forming 
explosive mixtures when mixed with combustible, organic or easily oxidized materials.  A 
partial listing of strong oxidizers is included at the end of this section. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with oxidizing chemicals.  Locate the safety equipment (eyewash, shower, 
and fire extinguisher) in your work area.  Pay particular attention to the fire extinguisher 
limitations with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review for the 
type of emergency response necessary with respect to the corrosive chemicals being 
used.  Review the Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) 
Binder.   If you are unable to locate the binder, notify the PI and/or EHO.  In any 
emergency situation, notify Public Safety by dialing 711.  Public Safety will dispatch the 
appropriate response personnel. 



PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling oxidizing chemicals.  Ordinary prescription glasses 
do not provide adequate protection and goggles must be worn over them.  Safety glasses 
with side shields do not provide adequate protection from splashes, therefore, when the 
potential for splash hazards exists other eye protection and/or face protection will be 
worn, such as chemical splash goggles or a face shield. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling oxidizing chemicals.  Additional protective clothing will be worn if skin 
contact is likely. 
 
Gloves – Gloves will be worn when handling oxidizing chemicals.  Glove selection must 
be appropriate for chemical and procedure.  For guidance and selection contact the PI 
and/or EHO. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to oxidizing chemicals, 
suitable facilities for quick drenching or flushing of the eyes and body will be provided 
within the work area for immediate emergency use.  Bottle type eyewash stations are not 
acceptable.  Prior to working with these chemicals, locate eyewashes and the routes to 
access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
oxidizing chemicals are being used.  Prior to working with these chemicals, locate the 
showers and the route to access them.  If the showers are not functional, notify the PI 
and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where oxidizing chemicals are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for the different types of fires.  
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
 
 
 
 
 
 
HAZARD CONTROL 
 



Fume Hood – Manipulation of oxidizing chemicals will be carried out in a fume hood or 
using other engineering controls, which afford equivalent protection.  Storage of oxidizing 
chemicals in an active fume hood will be kept to a minimum to avoid reduction of the 
airflow in the hood. Compatibility of oxidizing chemicals will also be considered when 
determining storage sites.  The sash will be closed when not manipulating chemicals and 
opened no more than 14” when in use.  Signs stating the experiment type, chemicals 
involved, health hazards, and contact person will be posted on fume hoods when 
experiments are ongoing and/or unattended. 
 
Safety Shielding - Safety shielding is required any time there is a risk of explosion, splash 
hazard or highly exothermic reaction.  All manipulations of  oxidizing chemicals which 
pose this risk will occur in a fume hood with the sash at the lowest feasible position (no 
higher than 14”).   Portable shields, which provide protection to all laboratory occupants, 
are acceptable. 
 
Special Storage – Oxidizers will be stored in a cool dry location.  Keep oxidizers 
segregated from all other chemicals in the laboratory..  Minimize the quantities of strong 
oxidizers stored in the laboratory. 
 
Do not start work if any of the hazard control equipment is suspected of or labeled 
as not functioning to standard.  Notify the PI and/or EHO (x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling oxidizing chemicals, wash hands and arms with soap and 
water immediately after removing protective equipment.  
 
Area – Decontamination procedures vary depending on the material being handled.  The 
toxicity of some materials can be neutralized with other reagents.  Waste materials 
generated may be defined as a hazardous waste.  Paper towels or similar materials 
contaminated with strong oxidizing chemicals may pose a fire risk. 
 
 
 
 
 
 
 
 
 
 
 
WASTE DISPOSAL  
 



Materials contaminated with oxidizing chemicals may require disposal as a hazardous 
waste.   Wherever possible, attempt to design research in a manner that reduces the 
quantity of waste generated.  
 

1. Package all waste properly.  The container must be appropriate for the material, 
leak proof, and sealed to prevent spills. 

 
2. Segregate and store waste chemicals as you would unused chemicals (keeping 

in mind that strong oxidizers form explosive mixtures when mixed with 
combustible, organic or easily oxidized materials). 

 
3. Label the waste to include the chemical name, exact contents description, who 

prepared it, and hazards associated with the chemical. 
 
Call EHO for waste disposal information and pickup services, x4132. 
 

STRONG OXIDIZERS** 
 

Ammonium Perchlorate Ammonium Permanganate 
Barium Peroxide Bromine 
Calcium Chlorate Calcium Hypochlorite 
Chlorine Trifluoride Chromium Anhydride 
Chromic Acid Dibenzoyl Peroxide 
Fluorine Hydrogen Peroxide 
Magnesium Peroxide Nitrogen Trioxide 
Perchloric Acid Potassium Bromate 
Potassium Chlorate Potassium Peroxide 
n-Propyl Nitrate Sodium Chlorate 
Sodium Chlorite Sodium Perchlorate 
Sodium Peroxide  

 
** THIS LIST IS PROVIDED AS A GUIDE AND IS NOT ALL INCLUSIVE.  CAREFULLY 
REVIEW MATERIAL SAFETY DATA SHEETS BEFORE WORKING WITH 
CHEMICALS. 

 
 

 

  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  PYROPHORIC CHEMICALS 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Pyrophoric toxic chemicals are liquids and solids that will ignite spontaneously in air at 
approximately 130º F.  Titanium dichloride and phosphorous are examples of pyrophoric 
solids, tributylaluminum and relate compounds are examples of pyrophoric liquids. 
  
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with pyrophoric chemicals.  Locate the safety equipment (eyewash, 
shower, and fire extinguisher) in your work area.       Pay particular attention to the fire 
extinguisher limitations with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review for the 
emergency response necessary with respect to the pyrophoric chemicals being used.  
Review the Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) Binder.  If 
you are unable to locate the binder, notify the PI. In any emergency situation, notify Public 
Safety by dialing 711, Public Safety will dispatch the appropriate response personnel. 



PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling pyrophoric chemicals.  Ordinary prescription 
glasses do not provide adequate protection and goggles must be worn over them.  Safety 
glasses with side shields do not provide adequate protection from splashes; therefore, 
chemical splash goggles or a face shield must  be worn. 
  
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling pyrophoric chemicals.  Additional protective clothing will be worn if skin 
contact is likely. 
 
Gloves – Gloves will be worn when handling pyrophoric chemicals.  Glove selection must 
be appropriate for chemical and procedure, for guidance and selection contact the PI 
and/or EHO. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to pyrophoric 
chemicals, suitable facilities for quick drenching or flushing of the eyes and body will be 
provided within the work area for immediate emergency use.  Bottle type eyewash 
stations are not acceptable.  Prior to working with these chemicals, locate eyewashes 
and the routes to access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
pyrophoric chemicals are being used.  Prior to working with these chemicals, locate the 
showers and the route to access them.  If the showers are not functional, notify the PI 
and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where pyrophoric chemicals are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for different types of fires.  
 
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
HAZARD CONTROL 
 
Fume Hood – Manipulation of pyrophoric chemicals will be carried out in a fume hood or 
using other engineering controls which afford equivalent protection.  Storage of 
pyrophoric chemicals in an active fume hood will be kept to a minimum to avoid reduction 
of the airflow in the hood.  The sash will be kept closed when not  in use and opened only 
to 14”  or less when pyrophoric  chemicals are manipulated.  
 
Glove (Dry) Box – Certain pyrophoric chemicals must be handled in a glove box rather 
than a fume hood.  The PI or the EHO will determine which pyrophoric chemicals should 



be manipulated in a glove box.  Training in glove box use will be conducted prior to any 
manipulation of  pyrophoric chemicals.  
 
FUME HOODS PROVIDE THE BEST PROTECTION AGAINST EXPOSURE TO 
PYROPHORIC CHEMICALS IN A LABORATORY.  Do not start work in the laboratory 
if any of the safety equipment is suspected of or labeled as not functioning to 
standard.  Notify the PI and/or EHO (x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling pyrophoric chemicals, wash hands and arms with soap and 
water immediately after removing protective equipment.  Contaminated personal 
protective equipment may be defined as hazardous waste and appropriate measures will 
be taken to clean or dispose of it. 
 
Area – Decontamination procedures vary depending on the material being handled.  The 
toxicity of some materials can be neutralized with other reagents.   Waste materials 
generated may be defined as a hazardous waste. 
 
WASTE DISPOSAL  
 
Materials contaminated with pyrophoric chemicals may require disposal as a hazardous 
waste.  Wherever possible, attempt to design research in a manner that reduces the 
quantity of waste generated.   
 

1. Package all waste properly.  This means that the container must be appropriate 
for the material, leak proof, and sealed to prevent spills. 

 
2. Segregate and store waste chemicals as you would unused chemicals, keeping 

in mind the physical hazards and storage requirements of materials. 
 

3. Label the waste to include the chemical name, exact contents description, who 
prepared it, and hazards associated with the chemical. 

 
4. Special handling will be required for waste pyrophoric chemicals.  Notify EHO 

of exact contents when requesting disposal. 
 
Call EHO for waste disposal information and pick-up services, 4132. 
  



CLASS SPECIFIC PROCEDURES 
 

STANDARD OPERATING PROCEDURES FOR:  REPRODUCTIVE TOXINS 
 
Standard operating procedures (SOP) are intended to provide general guidance on how 
to safely work with a specific class of chemical or hazard.  This SOP is generic in nature.  
It addresses the use and handling of substances by hazard class only.  In some instances 
multiple SOPs may be applicable for a specific chemical (i.e., both the SOPs for 
flammable liquids and carcinogens would apply to benzene). 
 
If you have any questions concerning the applicability of any items listed in this procedure, 
contact the Principal Investigator (PI) of your laboratory or the Environmental Health 
Office (EHO), x4132.  If compliance with all the requirements of this SOP is not possible, 
then the Principal Investigator must develop a more specific written procedure that will 
provide at least the same level of protection.  These specific written procedures must be 
included in the Chemical Hygiene Plan (CHP) Binder and be provided to the EHO. 
 
Reproductive toxins are chemicals which damage reproductive capabilities and include 
mutagens (produce an inheritable change in gene structure) and teratogens (produce 
fetal damage.  A partial listing of reproductive toxins are at the end of this section. 
 
MATERIAL SAFETY DATA SHEETS (MSDS) 
 
MSDS will be available in the MSDS binder for the laboratory.  Review the MSDS to 
identify the health hazards, precautions, and personal protective equipment required 
when working with a reproductive toxin.  Locate the safety equipment (eyewash, shower, 
and fire extinguisher) in your work area.       Pay particular attention to the fire extinguisher 
limitations with respect to chemical fires. 
 
EMERGENCY PROCEDURES/NOTIFICATION 
 
Locate the Emergency Assistance Directory posted in the laboratory and review for the 
emergency response necessary with respect to the corrosive chemicals  being used. 
Review the Chemical Spill SOP located in the Chemical Hygiene Plan (CHP) Binder.   If 
you are unable to locate the binder, notify the PI and/or EHO.  In any emergency situation, 
notify Public Safety by dialing 711.  Public Safety will dispatch the appropriate response 
personnel. 



DESIGNATED AREA 
 
Reproductive toxins will be handled in a posted Designated Area as described in the CHP  
(Appendix F, sample posting).  This includes all fume hoods and bench tops where the 
reproductive toxins are handled.  
 
PERSONAL PROTECTIVE EQUIPMENT 
 
Eye/Face – Eye protection in the form of ANSI approved safety glasses with side shields 
will be worn at all times when handling reproductive toxins.  Ordinary prescription glasses 
do not provide adequate protection and goggles must be worn over them.  Safety glasses 
with side shields do not provide adequate protection from splashes, therefore, when the 
potential for splash hazards exists, chemical splash goggles or a face shield will be worn. 
 
Clothing – Lab coats, closed toed shoes, long pants, and long sleeve shirts will be worn 
when handling reproductive toxins.  Additional protective clothing will be worn if skin 
contact is likely. 
 
Gloves – Gloves will be worn when handling reproductive toxins.  Glove selection must 
be appropriate for chemical and procedure.  For guidance and selection contact the PI 
and/or EHO. 
 
Additional protective procedures may be required for certain individuals of 
childbearing age.  Notify the PI immediately if your status places you at risk from 
mutagens or teratogens so that protective measures will be employed. 
 
SAFETY EQUIPMENT 
 
Eyewash - Where the eyes or body of any person may be exposed to reproductive toxins, 
suitable facilities for quick drenching or flushing of the eyes and body will be provided 
within the work area for immediate emergency use.  Bottle type eyewash stations are not 
acceptable.  Prior to working with these chemicals, locate eyewashes and the routes to 
access them.  If eyewashes are not functional, notify the PI and/or EHO. 
 
Showers – A safety shower or drench shower will be available in a nearby location when 
reproductive toxins are being used.  Prior to working with these chemicals, locate the 
showers and the route to access them.  If the showers are not functional, notify the PI 
and/or EHO. 
 
Fire Extinguisher – A fire extinguisher will be provided where reproductive toxins are 
being used.  By consulting the MSDS and the extinguisher label, know which extinguisher 
is appropriate for the different types of fires.  
Do not start work in the laboratory if any of the safety equipment is suspected of 
or labeled as not functioning to standard.  Notify the PI and/or EHO  (x4132). 
 
HAZARD CONTROL 



 
Fume Hood – Manipulation of reproductive toxins will be carried out in a fume hood or 
using other engineering controls which afford equivalent protection.  Storage of 
reproductive toxins in an active fume hood will be kept to a minimum to avoid reduction 
of the airflow in the hood.  The sash will be kept closed when not  in use and opened only 
to 14” or less when in use. 
 
Glove (Dry) Box – Certain reproductive toxins must be handled in a glove box rather 
than a fume hood.  The PI or the EHO will determine which reproductive toxins should be 
manipulated in a glove box.  Training in glove box use will be conducted prior to any 
manipulation of reproductive toxins.   All areas where reproductive toxins are stored or 
manipulated must be labeled as a Designated Area. 
  
Biological Safety Cabinet – Certain reproductive toxins may be handled in a biological 
safety cabinet.  The PI and/or EHO will determine which reproductive toxins should b e 
manipulated in a biological safety cabinet.  All areas where reproductive toxins are stored 
or manipulated must be labeled as a Designated Area. 
 
FUME HOODS PROVIDE THE BEST PROTECTION AGAINST EXPOSURE TO 
REPRODUCTIVE TOXINS IN THE LABORATORY.   Do not start work in the 
laboratory if any of the safety equipment is suspected of or labeled as not 
functioning to standard.  Notify the PI and/or EHO (x4132). 
 
DECONTAMINATION PROCEDURES 
 
Personnel – When handling reproductive toxins, wash hands and arms with soap and 
water immediately after removing protective equipment.  Contaminated personal 
protective equipment may be treated as hazardous waste and appropriate measures will 
be taken to clean or dispose of it. 
 
Area – Decontamination procedures vary depending on the material being handled.  The 
toxicity of some materials can be neutralized with other reagents.  Waste materials 
generated may be defined as a hazardous waste. 
 
WARNING:  Thorough and appropriate decontamination procedures must follow 
completion of work with reproductive toxins to prevent cross contamination of the 
area. 
  
 
WASTE DISPOSAL  
 
Materials contaminated with reproductive toxins may require disposal as a hazardous 
waste.  Wherever possible, attempt to design research in a manner that reduces the 
quantity of waste generated.   
 



1. Package all waste properly.  This means that the container must be appropriate 
for the material, leak proof, and sealed to prevent spills. 

 
2. Segregate and store waste chemicals as you would unused chemicals, keeping 

in mind the physical hazards and storage requirements of materials. 
 

3. Label the waste to include the chemical name, exact contents description, who 
prepared it, and hazards associated with the chemical. 

 
Call EHO for waste disposal information and pickup services, x4132.



REPRODUCTIVE TOXINS** 
 

Name Cas # Name Cas # 
Acetaldehyde 75-07-0 Arsenic 7440-38-2 
Aniline 62-53-3 Aflatoxins  
Benzene 71-43-2 Benzo(a)pyrene 50-32-8 
Carbon Disulfide 75-15-0 Chloroform 67-66-3 
Chloroprene 126-99-8 Demethyl 

Formamide 
68-12-2 

Di-sec-octyl-
phtalate 

117-81-7 Dinitrooctyl 
Phenol 

63149-81-5 

Dithane 111-54-6 2-Ethoxy Ethanol 110-80-5 
2-Ethoxyethyl 
Acetate 

111-15-9 Ethylene Thiourea 96-45-7 

2-Ethylhexanol 104-76-7 Glycol Ethers  
Hydrazine(s)  Hexafluoro 

Acetone 
684-16-2 

Halothane 151-67-7 Karathane 131-72-6 
Lead (inorganic 
compounds 

7439-92-1 2-Methoxyethanol 109-86-4 

2-Methoxyethyl 
Acetate 

110-49-6 Methyl Chloride 74-87-3 

n-Methyl-2-
Pyrrolidone 

872-50-4 Propylene Glycol 
Monomethyl Ether 

107-98-2 

Propylene Glycol 
Monomethyl Ether 
Acetate 

108-65-4 Propylene Oxide 75-56-9 

Trichloro ethylene 79-01-6 Tok (Herbicide) 1836-75-5 
Toluene 108-88-3 Vinyl Chloride 75-01-4 

 
** THIS LIST IS PROVIDED AS A GUIDE AND IS NOT ALL INCLUSIVE.  CAREFULLY 
REVIEW MATERIAL SAFETY DATA SHEETS BEFORE WORKING WITH 
CHEMICALS. 
 


