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INTRODUCTION
Creighton University is committed to the health and safety of its employees, students, visitors, community and environment. It is the purpose of this manual to provide guidance to University faculty, staff and students in the safe and proper storage, handling and disposal of hazardous materials. This manual does not cover all regulatory requirements regarding hazardous materials, but should be considered minimal requirements in order for most laboratories to comply with regulations which effect the management of hazardous materials.
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LAWS AND REGULATIONS
Laboratories, workshops, and studio activities must comply with a variety of regulations, guidelines and procedures. Among the major federal agencies and guidelines applicable to hazardous materials are:
Environmental Protection Agency 40 CFR 100-149
Environmental Protection Agency 49 CFR 190-399
DOT Hazardous Materials- 49 CFR 100-177
Regulated Radionuclides- 49 CFR 173.435
Etiological Agents- 42 CFR 72.3
National Toxicology Program- NTIS Publication No. 83-135855
EPA Regulated Pesticides- 40 CFR 165
"The Resource Conservation and Recovery Act", Public Law 94-580, Oct. 21, 1976. As amended by the "Quiet Communities Act" of 1978; "Solid Waste Disposal Act" of 1980; 
"Comprehensive Environmental Response, Compensation and Liability Act" of 1980, and " The Superfund Amendments and Reauthorization Act of 1986". 
Nebraska Department of Environmental Quality-Title 128 
Nebraska Department of Environmental Quality-Title 132 
OSHA Toxic and & Hazardous Substances- 29CFR 1910, Subpart Z
OSHA Hazardous Substances, Advisory Information Sources- 29 CFR 1910.1200, Append. C 
NIOSH/OSHA Occupational Health Guideline-DHH (NIOSH) Publication No. 81-123
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HAZARDOUS MATERIALS PURCHASE, REDISTRIBUTION, MINIMIZATION AND REUSE
Creighton University has established a credit card purchasing program.  This program provides for  acquisition of primarily low dollar value items with significant savings in paperwork.  The program is administered by the Purchasing Department.
The "Justification Form" (appendix III) must be completed, by the custodian whose name appears on the procurement card,  before any hazardous materials may be purchased.
The purchase of the following items using the VISA procurement card is strictly prohibited.
· Radioactive Materials 

· Controlled Substances 

· Biohazardous/ Infectious Materials 

Chemical users are encouraged to check with all campus departmental stockrooms for available materials before purchasing new items. EH&S routinely picks up chemicals form across campus and attempts to redistribute them at no cost through the "Chem-Exchange" program. Chemicals are free and available on a first come, first served basis.
Good materials management means purchasing only the amount of chemicals actually needed. Purchasing in bulk quantities in order to save on the unit price is often not economical when the disposal cost of excess chemicals is a factor.
Whenever possible, substitute less hazardous for more hazardous chemicals. Modify experiments to minimize waste generation (i.e. micro-scale techniques). 
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DEFINITION OF HAZARDOUS MATERIALS
"Hazardous Material" is any material or substance, which if improperly handled, can be damaging to the health and well-being of humans and the environment.
Hazards associated with a material may be determined by reviewing the Material Safety Data Sheets (MSDS), the product label or the shipping papers. Federal and State regulations determine if a material is hazardous through specific listings and definitions addressed in the U.S. Code of Federal Regulations and Nebraska Dept. of Environmental Quality, Title 128. The final tool in determining if a material is hazardous is personal knowledge, an individual may have created the materials or have specific information about the materials properties. 
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HAZARDOUS WASTES
The Environmental Protection Agency’s, "Resource Conservation and Recovery Act" (RCRA) established authoritary control of the handling and disposal of all solid biological and chemical wastes and discarded liquids and gases in containers. All generators of RCRA regulated waste are required to determine if the waste is hazardous. This is accomplished by determining if any of the constituents of the waste are specifically "listed" hazardous waste constituents or if the waste has a regulated characteristic of hazardous waste.
"Listed" Chemical wastes are found in 40 CFR 261: 
· "K" listed waste from specific sources.
· "F" listed waste from non-specific sources.
· "U" listed wastes which are off-spec or discarded commercial chemicals
· "P" listed wastes which are off-spec or discarded commercial chemicals which have been designated as Acutely Hazardous.
Under the "Hazardous and Solid Waste Amendments" of 1984, additional substances were incorporated into the hazardous waste regulations by having characteristics of hazardous waste.  A generator must determine if a waste possesses one or more of the following characteristics: ignitability, corrosivity, reactivity or toxicity. A waste known to be contaminated with constituents having one or more of the four characteristics must be handled by the generator as hazardous waste, unless the generator develops the detailed waste analysis required to establish the absence of regulated characteristics to the point specified in the regulations.

Characteristics of Hazardous Wastes: 

Ignitability- Liquid, other than an aqueous solution, containing less than 24% alcohol by volume, and which has a flash point of less than or equal to 140 F (60 C). Solids capable of causing fire by friction or absorption of moisture, or spontaneous chemical changes. Ignitable compressed gases and oxidizers. EPA hazardous waste number D001. 

Corrosivity- Aqueous with a pH less than or equal to 2 or greater than or equal to 12.5. (Note: Local waste water treatment authorities require aqueous solutions to pH no less than 6.5  and no greater than 9.75 for sanitary sewer disposal. Liquid which corrodes steel a a rate greater than 0.25 inches per year at a test temperature of 130 F (55 C). EPA hazardous waste number D002. 

Reactivity- Air/Water reactive, shock sensitive, explosive. Normally is unstable and readily undergoes violent change without detonation. Generates toxic gases, vapors, or fumes when mixed with water. Is cyanide or sulfide bearing chemical that generates toxic gases, vapors or fumes at a pH between 2 and 12.5. Is capable of detonation or explosive reaction when subject to a strong initiating source or ifheated in confinement. EPA hazardous waste number D003. 

Toxicity- Substance undergoes a TCLP and contains specific quantities of at least one of the waste code numbers D001-D043. These materials can cause serious illness or death from exposure by inhalation, ingestion or absorption through the skin. The quantity of a substance necessary to kill 50% of an exposed animal population in laboratory tests within a specified period of time is called an LD50. The EPA definition of a toxic chemical is a material that possesses an LD50 Rat (orally)<50 MG/KG, an LD50Rat (inhalation) <200ppm, or an LD50 Rabbit (dermally) <200 MG/KG. (Bio-accumulators, heavy metals, poisons, VOCs, etc.)

Federal, state and local laws strictly regulate the disposal of hazardous materials. The disposal of any hazardous material in the sewer, on the ground or in the regular trash is strictly forbidden.

As a general rule, treatment of unwanted hazardous materials for the purpose of rendering them non-hazardous is not permitted at Creighton University due to regulatory constraints. Two exceptions apply: Corrosives may be treated by elementary neutralization. Corrosives must have a pH between 6.5 and 9.75 before disposal down the sanitary sewer. The second exception is that treatment is allowed if it is an integrated part of an existing laboratory procedure. Because of potential regulatory issues, treatment of unwanted hazardous materials may occur only after obtaining written approval from EH&S. 

The Dept. of Environmental Health and Safety (EH&S) coordinates shipments through a third party vendor. Notification of upcoming shipments is given through "Creighton Today" and "Jaynet News". This service is provided by EH&S to all chemical users on campus. For further information regarding upcoming hazardous waste shipments or specific hazardous waste disposal concerns contact the Dept. of Environmental Health and Safety, at 546-6404. 
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LABELING

In order to comply with Environmental Protection Agency regulations regarding hazardous waste, a chemical waste collection container must be appropriately labeled as soon as you start filing it. The container must clearly be labeled with the words "Hazardous Waste", the fully written chemical name and the percent composition for mixtures. If the contents of a collection container is a mixture, all components must be listed by percent or volume.  Chemical waste must be kept at or near (in the same lab) the point of generation in order to be considered satellite accumulation areas.  

Once the chemical waste is removed from the point of generation for storage, it must be dated and have the words "Hazardous Waste" clearly labeled on the container or it will not be accepted by EH&S for disposal. The university then has 180 days to properly dispose of the hazardous waste.   

Completely deface or remove old labels if reusing a container and the contents are not identical to the original product.  Make sure the chemical waste is compatible with the container and its previous contents. 
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PACKAGING

Waste storage containers must be non-leaking, chemically compatible, safe, and clearly labeled. Keep all hazardous materials in appropriate closed containers; all hazardous material containers should remain closed at all times except when adding or removing material.

The following guidelines must be followed when packaging hazardous waste for disposal: 

· Use a leak-proof containers that will safely contain the contents. 
· Do not overfill a container with liquid waste. Allow an empty space of approximately five percent of the container volume for thermal expansion. 

· Be suspicious of any pressure build-up inside the container. 

· Old cans of ether, picric acid and other peroxide forming or shock sensitive items shall be left in place and not disturbed until personnel from EH&S have evaluated the condition of the container. 
· Do not mix incompatible chemicals. 
· Do not mix hazardous materials with non-hazardous materials.
· Hazardous waste must be stored based on compatibility. Store materials of the same hazard class together. 
· Loose solid materials must be placed in a sealed container or in a covered cardboard box lined with two polyethylene bags. 
· Do not leave funnels in the collection container.
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DISPOSAL OF EMPTY CONTAINERS 

Hazardous chemical containers cannot be discarded until they are considered "empty".  In order to be considered empty, containers holding acutely hazardous "P" listed waste (see the EPA Hazardous Waste) must be triple rinsed, with a solvent system able to remove the residue. The rinsate must be collected and disposed of as hazardous waste. This can create much more waste than just disposing of the container as a hazardous waste when empty. Call EH&S for disposal and do not put this type of container in the normal waste stream. 

Other hazardous chemical containers are considered empty when as much material as possible has been removed through ordinary means (pouring, pumping, scraping, etc.) and there is less than 3% by weight of the original contents left in the container. Once these types of containers are empty, rinse out the container, let it air dry and finally, remove or deface the label prior to placing in the regular trash. 
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SPECIAL WASTES

Ethidium Bromide is a strong mutagen that warrants special handling and disposal procedures. 

· Unused Ethidium Bromide must be disposed of through EH&S as hazardous waste. 

· Aqueous solutions containing less than or equal to 5 ppm (mg/L) of EtBr must be neutralized in accordance with the following: 

· For every 100 ml of EtBr solution, add 20 ml of 5% hypophosphorous acid solution and 12 ml 0.5 M sodium nitrite solution. Stir the mixture. After 20 hours, neutralize the solution with sodium bicarbonate. Note that upon adding sodium bicarbonate, the solution will foam as CO2 gas is liberated. Dispose of the neutralized solution via the sanitary sewer.
NOTE: If the aqueous solution of EtBr contains heavy metals, organics, cyanides or  sulfides, the solution must be disposed of through EH&S as hazardous waste. 

· Gels containing EtBr may be neutralized by the aforementioned procedure and broken up for disposal in the sanitary sewer or dried and disposed of in the receptacle provided by the University’s biohazardous/infectious waste vendor. Contaminated spill residues, gloves, pipette tips, etc. may be bagged and disposed of as hazardous waste. 

· Contaminated spill residues, gloves, pipette tips, etc. may be bagged and disposed of as hazardous waste. 
Perchloric Acid 
· Perchloric acid is a powerful oxidizing agent. The oxidixing power of Perchloric acid increases with an increase in concentration and with an increase in temperature. 
· Do not attempt to heat Perchloric acid if you do not have access to a properly functioning Perchloric acid fume hood. Perchloric acid can only be heated in a hood specially equipped with a washdown system to remove any Perchloric acid residue. 

· Whenever possible, substitute a less hazardous chemical for Perchloric acid. Store Perchloric acid on a metal shelf or in a metal cabinet away from organic or flammable materials. A bottle of Perchloric acid should also be stored in a glass secondary container to contain leakage. 

· Do not allow Perchloric acid to come in contact with any strong dehydrating agents such as sulfuric acid. This is a severe fire and explosion hazard. 

· Do not order or use anhydrous Perchloric acid. It is unstable at room temperature and can decompose spontaneously with a severe explosion.
Hydrofluoric Acid 
· Hydrofluoric acid is extremely hazardous. Hydrofluoric acid can cause sever burns and inhalation of anhydrous hydrogen fluoride can be fatal. Initial skin contact with hydrofluoric acid may not produce any symptoms. 
· Only personnel fully trained in the hazards of hydrofluoric acid should use hydrofluoric acid. Always use hydrofluoric acid in a properly functioning fume hood. Wear appropriate personal protective equipment. 

· If you come in direct contact with hydrofluoric acid: wash the area for at least 15 minutes, then promptly seek medical attention. Creams for treatment of hydrofluoric acid exposure are commercially available. 

· Never store hydrofluoric acid in a glass container because it is incompatible with glass. Store hydrofluoric acid separately in an acid storage cabinet and keep only that amount necessary in the lab.
Peroxide Forming Materials  

Peroxide forming materials are some of the most hazardous in the lab. 

· Peroxide forming materials are chemicals that react with air, moisture, or impurities to form peroxides. The tendency to form peroxides by most of these materials is greatly increased by evaporation or distillation. 

· Organic peroxides are extremely sensitive to shock, sparks, heat, friction, impact and light.
· Ethers tend to form extremely explosive compounds over time. Therefore, date all ether cans. Do not keep an open ether can for more than one month and unopened can for more than 12 months. 
· If you have an old ether can,  peroxide forming or shock sensitive item, do not attempt to move the container.  Contact EH&S immediately for assistance. 

· Just the friction from unscrewing the cap of a container of an ether that has peroxides in it can provide enough energy to cause a severe explosion. (See appendix I: for a list of peroxide forming chemicals.)  

Other Shock-Sensitive Materials
Listed below are examples of materials that are explosive and sensitive to heat and shock. 
· Chemicals containing nitro groups 

· fulminates 

· hydrogen peroxide (30%+) 

· ammonium perchlorate 

· benzoyl peroxides (when dry) 

· Compounds containing the functional groups: acetylide, azide, diazo, halamine, nitroso, and ozonide. 

· Never allow Picric acid to dry out, as it is extremely explosive. Always store picric acid in a wetted state. DO NOT attempt to move or open any bottles of dry picric acid.  Contact  EH&S immediately for assistance.
Mercury 
Mercury can be absorbed through the skin, inhaled or ingested. Mercury vapors are odorless, colorless and tasteless. Use a trapped vacuum line attached to a tapered glass tube similar to a medicine dropper, disposable pipette, or mercury sponge to pick up mercury droplets. Do not use a domestic or commercial vacuum cleaner. If mercury has broken up into smaller globules, contact EH&S to assist with clean-up. Use gloves for clean-up: e.g., PVC, Viton, Neoprene and butyl rubber.

Place residue, broken equipment, gloves, suction bulbs, etc. in heavy plastic bag or container for waste collection. Seal container and label as "hazardous waste". Call EH&S for disposal.

Compressed Gases 
Compressed gases should be acquired only through the University’s contracted vendor. Ensure that all gas cylinders are returnable to the vendor before purchasing. Failure to do so may result in high disposal costs for unused, empty or unwanted cylinders. 
· Compressed gases must be stored in an upright position with a chain, bracket, clamp or other restraining device to prevent cylinders from falling.
· A cylinder, whether empty or full, in storage or during shipment shall have the valve closed and cap connected in place, if a cap is provided in design, or the valve shall be otherwise protected.
· Cylinders must be marked with either the chemical or trade name. Marking shall be by stenciling, stamping, or labeling and shall not be tampered with or, be readily removable. If the labeling is unclear or defaced, return the cylinder or obtain a new label from the supplier. Unlabeled cylinders shall not be used.
· Empty cylinders must be marked/tagged "empty" by laboratory personnel at the time of depletion.
· Cylinders of oxidizers such as oxygen shall be stored at least 20 feet from fuel gas cylinders or a highly combustible material such as, but not limited to, oil, grease, flammable gas, or a source of ignition, or be separated from the material by a noncombustible wall, not less than 5 feet high, having a fire resistance rating of one hour. All cylinders must be stored away from heat in excess of 125 degrees Fahrenheit.
· Gases must be stored based on compatibility. Groupings shall separate oxidizers from flammables.
· When transporting cylinders in an elevator, other passengers should not be allowed to occupy the elevator. When transported the regulator must be removed and the protective cap replaced.
· Never use oil or grease on valve or attachments for oxygen cylinders, this is an explosion hazard. Avoid handling oxygen cylinders and apparatus with oily hands, gloves or clothing.
Photochemicals 

Silver is found in various materials used in photographic processing. The largest sources of silver are photographic films and papers. Once processed, some silver may be retained on the photographic film and paper, while some silver may be transferred to the photographic processing solutions. These solutions may be considered hazardous wastes if they contain greater than or equal to 5 ppm of silver.

Individual departments are not authorized to engage in silver recovery or refinement and must deal with the University-selected vendor. The vendor will recover silver from used fixer solution and scrap film. The vendor will provide a reasonable maintenance schedule for silver recovery units owned by the University, and a program for the installation and maintenance of silver recovery units provided by the vendor.

If a department does not have a silver recovery unit to process the photographic waste they generate, the photographic processing solutions must be collected as hazardous waste. Used processing solutions must not be disposed of down the drain.  Spent fixer must be in a labeled and closed container.

Cryogenic Liquids

These items present the potential hazards of fire or explosion, pressure build-up, embrittlement of structural materials, frostbite and asphyxiation. Work areas must be well ventilated. Cryogenic liquid must be stored, shipped and handled in containers that are designed specifically for this purpose. Because of the extreme cold and splash hazards, skin protection and eye protection - preferably a face shield,- should be worn when handling cryogenic liquids.
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THE ARTS

It is the responsibility of the artist to be aware of and abide by all of the topics covered in this manual. All artists should review Material Safety Data Sheets to understand factors of toxicity, flammability and various other health issues and environmental issues. Specific questions regarding disposition and disposal of hazardous materials should be directed to Environment Health and Safety.

There are some areas which, by the nature of the art produced, may generate hazardous waste. Print making is an example of one of these areas due to acids and solvents used in the process. Wipe materials and rags which are used in the printing process, for cleaning plates, must also be considered "hazardous waste".

Residues of paints, other than latex, must be considered hazardous waste. Paint thinners and turpentines must be disposed of as hazardous wastes. Pressurized spray cans must be controlled and recycled as "Hazardous Waste". Artists are encouraged to utilize art materials that come in other than pressurized cans.

Ceramic glazes use a number of chemical as well as organic materials. Some chemicals used in glazes may be toxic in nature and are not to be utilized on the Creighton Campus. Examples of these include: barium, lead, lithium oxides, or other heavy metals. Stores of unused/unwanted chemicals should be culled and disposed of during the quarterly chemical waste shipments. Glazes that are not used, dried up, or in small quantity are mixed together (recycled) in order to minimize exposure of waste to the environment and to minimize additional chemical purchases.

Photography areas are responsible for the appropriate disposal of developing materials and to assure that silver recovery units are in place.
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CARCINOGENS, TERATOGENS, AND MUTAGENS

In addition to the general safety guidelines, special precautions are required when handling carcinogens, reproductive toxins (teratogens) and chemicals with a high degree of acute toxicity. The Primary Investigator should ensure that precautions designed minimize risk of exposure to these substances are taken. The following are minimum guidelines: 
· Quantities of these chemicals used and stored in the laboratory should be minimized as should their concentrations in solutions or mixtures.
· Work with carcinogens, reproductive toxins, and acutely toxic chemicals should be performed within a functioning fume hood, ventilated glovebox, sealed system or other system designed to reduce exposure to these substances.
· In all cases, work with these types of chemicals should be done in such a manner that the OSHA exposure limits, are not exceeded.
· Make sure ventilation is working effectively.
· Each laboratory using these substances must designate an area with an appropriate hazardous warning sign. The designated area may be an entire lab, an area in a lab, or a device such as a fumehood. The designated area should be marked with a "Danger, specific agent, authorized personnel only" or compatible warning sign.
· All laboratory workers and ancillary workers in a laboratory with and area designed for use with carcinogens, reproductive toxins, and/or acutely toxic chemicals must be trained in the harmful effects of these substances, including signs and symptoms of exposure to these substances. Training to safely handle and store these substances is required for those who use these materials. This training is the responsibility of the PI and must be done prior to the use of any of these materials.
· Workers must have training and access to appropriate personal protective equipment.
· All unwanted hazardous materials contaminated with these substances should be collected and disposed of as hazardous waste. When possible keep all carcinogens, mutagens and teratogens separate from other waste.
· Designated working areas must be thoroughly decontaminated and cleaned at regular intervals. Emergency response planning for releases or spills should be prepared by the PI and included in the training for the lab workers and others who may be affected. 
A chemical is considered a carcinogen or potential carcinogen if it is listed in any of the following: 
· National Toxicology Program, "Annual Report on Carcinogens (latest edition)"
·  International Agency for Research on Cancer, "Monographs" (latest edition)
·  OSHA, 29 CFR 1910, Subpart Z, Toxic and Hazardous Substances. 
IARC Category
GROUP                             HAZARDOUS PROPERTIES 
            1            Causally associated with human cancer 
            2A         Probably carcinogenic to humans--higher degree of evidence 
            2B         Probably carcinogenic to humans--lower degree of evidence 
            2Bs        Probably carcinogenic to humans--lower degree of evidence evaluated subsequent to IARC Supplement 4.  
            2Ba        IARC animal carcinogen for which human data is not available.                  Considered by OSHA to correspond to Group 2B.
            3            IARC animal carcinogen for which human data is not available

NTP Categories:        
 NTPHC       National Toxicology Program Human Carcinogens
 NTPAHC    National Toxicology Program Anticipated Human Carcinogens 
Academic Laboratory Chemical Hazards Guidebook; William J. Mahn, 1991
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 GLASSWARE
Broken glassware, pipets, pipet tips or test tubes: If they DO NOT contain or ARE NOT contaminated with Radioactive Materials (any amount), chemicals (more than a trace amount) or Biological Material (any amount), then these waste materials are considered to be "clean" waste laboratory glassware.

If laboratory glass DOES contain or are contaminated with Radioactive Material, Chemicals or Biological Materials then dispose of according to hazard.

"Clean" waste laboratory glass must be put into any ordinary cardboard box which has all edges and corners taped. The box must be lined with a regular trash bag. Once full the bag top should be twisted and taped closed, the box taped shut and the words "Clean Broken Glass" written on the outside of the box.

These labeled boxes should either be carried directly out to the trash compactor outside of your building, or set outside your lab door for CU Facilities Mgmt. Environmental Services personnel to pick up. These waste materials will be treated as regular trash.
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SHARPS

All sharps must be disposed of in approved sharps containers. These containers are red in color, marked with a biohazard symbol, made of puncture proof plastic and have a lid.

Sharps include, but are not limited to, any article that may cause puncture or cut. Discarded hypodermic needles, syringes, pasteur pipettes, broken medical/contaminated glassware, razor blades, scalpels, slides, coverslips and needles. Even if not infectious, many of these items can be physically dangerous and must be treated as medical sharps. Do not re-cap needles before disposal. This practice increases the risk of accidental needlesticks. To avoid this risk, place needles directly into the sharps container after use. do not re-cap, bend, bread, clip or remove needles from the disposable syringe.

Overflowing sharps containers can pose a risk to all workers. Sharps containers should be closed when not in use and disposed of as biohazardous waste when 2/3 full. Containers of sharps will be disposed of at an approved treatment and disposal facility designated by the university. Scheduling or requests for disposal will be addressed by the Scientific Buyer in Purchasing or by your department administrator.

Sharps contaminated with radioactive material should be decayed until no longer radioactive (10 half lives) and disposed of as aforementioned or placed in sharps containers and disposed of through the radioactive waste stream. Contact the Dept. or Radiation Safety for further information.
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BIOHAZARDOUS/INFECTIOUS

For the purpose of these guidelines, biohazardous waste is broadly defined as all biological waste (or biologically contaminated waste) that could have the potential to cause harm to humans, domestic or wild animals or plants. Specific examples of biohazardous waste include, but are not limited to cell cultures or animal tissues containing infectious agents or recombinant DNA, or human tissues, blood or body fluid.

All biohazardous waste must be decontaminated before disposal. Common decontamination methods include: heat sterilization (e.g. autoclave), chemical disinfection and incineration.

It shall be the responsibility of the departmental supervisor, instructor and/or lab supervisor to ensure the proper management, storage and disposal of all biohazardous and medical wastes generated by their respective department.

Liquid Waste: 

1. Decontaminate biohazardous liquids (such as bacterial cultures in liquid media, human blood or animal fluids known to contain pathogens) by treatment with appropriate chemical disinfectant.  

2. After decontamination, dispose of liquids down the sanitary sewer.

Solid Waste:

1. Place solid waste in autoclave bags.

2. After autoclaving, deface all biohazard labels or tags and place bag in the non-hazardous solid waste stream. For any biohazardous solid waste which, for any reason, cannot be autoclaved or for autoclaved waste requiring additional precautionary disinfection (such as wastes containing BL2 level human pathogens).

3. Place the solid waste in red biohazard bags placed in the box supplied by the medical/biohazardous waste vendor. Clearly label the box for "incineration only" on all sides of the box and make arrangements for pick-up. 

Animal Carcasses: (tissues and associated non-sharps waste) 

1. Place animal carcasses, tissues and associated non-sharps solid waste in red biohazardous bags. Double bag if necessary to ensure perforations do not occur.

2. Contact Animal Resources for disposal.

To provide for a safe work environment, all infectious agents need to be handled at a certain containment or biosafety level depending on: virulence, pathogenicity, stability, route of spread, communicability, operation(s), quantity and availability of vaccines or treatment. The applicable biosafety level not only defines the general handling procedures, but also the treatment of biohazardous waste. An infectious agent which requires biosafety level 2 containment and biohazardous waste procedures could require biosafety level 3 containment if the agent is grown in mass quantities.

Please refer to the most recent editions of the CDC/NIH "Biosafety in Microbiology and Biomedical Laboratories", the NIH "Guidelines for Research Involving Recombinant DNA" and the CU Institutional Biosafety Committee Guidelines.
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 PROCEDURE FOR DISPOSAL OF CHEMICALLY PRESERVED ANIMAL CARCASSES AND TISSUES. (Vertebrate and Invertebrate)

1. Tissues, body parts and carcasses must be separated from any liquids. Liquid preservative (i.e. formalin) should be screened to eliminate all solid materials and may be regulated as hazardous waste. Contact the Dept. of Environmental Health and Safety for disposal assistance.

2. Preserved tissues must first be thoroughly rinsed and dried prior to wrapping. Wrap tissues/carcasses in newspaper or other absorbent material.

3. Wrapped tissues (10 lbs. or less) should be double bagged in red biohazard bags. No free liquid should be present for disposal.

4. Identify bags with P.I. name, department, and label indicating contents. Contact Animal Resources (x1834) for disposal. 
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RADIOACTIVE MATERIALS

The Department of Radiation Safety manages all aspects of the use of radioactive materials and radiation producing equipment at Creighton University. The Radiation Safety Office's responsibilities extend to the hospital, medical school, research and academic areas.

The University’s license to possess and use radioactive materials is granted by the State of Nebraska. It is our job to insure that the University is compliant with these license conditions in addition to other State and Federal regulations. For more information, refer to the "University Radiation Safety Manual" or contact the Radiation Safety Office at x5570.

Functions of the Department of Radiation Safety include:
1.  Maintains jurisdiction over all licenses issued by the state and federal government.
2.  Trains all users of radioactive material or radiation producing equipment.
3.  Picks up and processes all radioactive waste generated by licensed activities on Creighton University Property.
4.  Receives and delivers all radioactive materials to users.
5.  Conducts radiation surveys and provides oversight of radiation related activities to all laboratories.
6. Controls and monitors radiation exposures to employees exposed to radiation during their work.
7. Provides information and advice to anyone who has a questions about radiation.
8. Calibrates radiation survey instruments.
9. Conducts radiation surveys as needed or requested by anyone.
Before generating any "Mixed Wastes", (radioactive wastes with either chemical or biohazardous components), written permission must be received from the Dept. of Radiation Safety.
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UNIVERSAL WASTES

Florescent Lamps, High Intensity Discharge Lamps and Sodium Vapor Lamps

Fluorescent lamps contain enough elemental mercury to be categorized as a hazardous waste. CU Facilities Mgmt. is generally responsible for the collection, recycling, and conversion to environmentally friendly fluorescent lamps. However, if lab personnel changes or replaces fluorescent lamps, contact Facilities Management for a pick up. Call EH&S for guidance or clean-up of broken lamps. 

Used Batteries 

Many batteries contain one or more hazardous chemical components, which are considered to be hazardous waste. The following battery types are considered hazardous batteries and must be recycled. Contact CU Facilities Management for a pick up. 

1.  Lead Acid (car batteries can also be recycled , without being managed as universal waste)
2.  Mercury
3.  Silver
4.  Lithium
5. Nickel Cadmium, NiCad
Common alkaline batteries (i.e. Duracell, Energizer) are exempt and may be disposed of in the regular trash. Direct any questions concerning types of batteries found in the work area to EH&S.
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OTHER REGULATED MATERIALS
Prior to any maintenance, renovations, construction or demolition project that could disturb any of the surfaces described in this section, the Project Manager (PM) must first contact EH&S to request a hazardous materials inspection.
Computer Parts and Electronic Equipment 

The Nebraska Dept. of Environmental Quality (NDEQ), regulates the disposal of computer parts and possibly other electronic equipment as hazardous waste when disposed. These items may contain regulated toxic metal within their internal circuit boards or other parts (i.e. leaded glass in computer monitors).

Do not dispose of computer parts, electronic equipment, or circuit boards in the regular trash. Computer parts and other electronic equipment that are not taken by other departments are managed through established recycling/refurbishing programs via the Purchasing Department.

Aerosol Cans 

In accordance with the NDEQ hazardous waste regulations, pressurized aerosol cans must be disposed of as hazardous waste. Aerosol cans pose a potential risk of explosion if exposed to heat. All departments that generate aerosol cans must follow these procedures: 

1.  Collect and store all aerosol cans at Designated Accumulation Point(s) within the work area. Areas that generate large quantities of aerosol cans should have a five gallon trash container with a lid at the designated accumulation point.
2. The container will be labeled as follows: Hazardous Waste Aerosol Cans Only.
3.  Request a pick-up for Facilities Management when the container is full.
Used Oil 

Used compressor, pump, hydraulic or motor oils must be recycled. Collect used oil in proper containers (5-gal or less) which are labeled "Used Oil" and contact Facilities Mgmt. for pickup.  

Oils may not be disposed of in the sanitary sewer or regular trash.

Waste oil that is generated in the lab via vacuum pump or other experimental process must be disposed of as "Hazardous Waste" due to contaminates. Call EH&S for disposal.

NOTE: Only material generated on campus will be managed by Facilities Mgmt. Do not bring personal material from home.

Asbestos

Asbestos is the common name for groups of naturally occurring minerals that exist as strata of compact, long silky fibers. It is found in veins of natural rock formation in numerous countries.

The following is a list of some types of building materials that may contain asbestos: 

Surfacing Materials: Spray or trawled on applications of fireproofing, paints, coatings such as stucco or hard, applied surfaces. 

Thermal Insulation: All insulation on thermal systems unless it may be positively identified as non-asbestos containing. (Example-fiberglass) 

Miscellaneous ACM: Items such as ceiling and floor tiles of all types, cementatious wall panels (common in laboratory fume hoods), glues, mastics, stage curtains, theatrical wiring insulation, roofing materials (tar papers/flashing bonding), caulks, commercial products that are sold in paste, adhesive, or compound forms, plasters (as in lath and plaster construction) etc. 

All facilities built or acquired before 1980 are presumed to have asbestos containing building materials. All facilities built or acquired after 1980 and up to 1990 are presumed to possibly contain asbestos containing materials. All facilities built or fully remodeled after 1990 are presumed to be asbestos free per contract specifications. All facilities acquired by Creighton University at any time are to be inspected for asbestos containing materials by qualified and certified asbestos inspectors. Inspection, testing and documentation of suspect asbestos containing materials may be accomplished by third party qualified and certified inspectors and management planners or by qualified University inspectors.

Coordination and documentation of all asbestos related actions inclusive of inspections, sample processing, sample results, contractor bids, abatement contracts, disposal receipts, air monitoring, copies of invoices, bills, payment records etc. will be maintained by EH&S.
Lead

Environmental Health and Safety has developed guidelines to reduce occupant exposure to lead based on the OSHA guidelines for construction. The University meets or exceeds all recommended guidelines for the OSHA Lead Standard and the HUD Lead-Based Paint Abatement Guidelines. These guidelines include exposure monitoring, personal air sampling, and basic hygiene in areas above the permissible exposure limit. 

For renovation projects in child-occupied facilities, all lead based paint in affected areas should be removed by a Certified Lead Abatement Contractor prior to beginning renovation work. All other renovation projects in non-child-occupied facilities will be evaluated on a "case-by-case" basis to determine if lead abatement is necessary.
PCBs 
Polychlorinated Biphenyl’s (PCB’s) may be found in oil-filled electrical equipment such as transformers, bushings, capacitors, cooling and insulating fluids and rinsate, contaminated soil and other materials. PCB levels must be determined in all oil-filled electrical equipment designated for disposal. It is safe to assume that any oil-filled electrical equipment (transformer or other electrical equipment) that ever contained PCB’s will be regulated.
Fluorescent lighting ballasts may contain PCB’s and must be disposed of in accordance with state and federal regulations. All ballasts manufactured through 1978 contain PCB’s. Some ballasts manufactured after 1978 contain PCB’s. All fluorescent lighting ballasts which are not specifically labeled "No-PCB’s" are assumed to be PCB-containing.
The University is in the process of eliminating all PCB’s from campus equipment. The Facilities Management Department has taken steps to minimize the risk of accidental release of PCB’s by following the EPA regulations. In keeping with EPA regulations, all PCB locations shall be so identified with appropriate signs. Facilities Management will be responsible for inspection, labeling, notification of waste activities, handling, marking, storage, training, manifesting, transporting, disposal and documentation of all PCB containing equipment.
Fluorocarbons 
In the past CFCs (chlorofluorocarbons), were widely used in refrigeration and air conditioning applications because of their excellent physical and thermodynamic properties.
As a result of the Clean Air Act Amendment, the Environmental Protection Agency has issued regulations that require reductions in the use and emissions of CFC's.  In addition, all air conditioners, refrigerators, etc. must be free of chlorofluorocarbons and labeled as such prior to disposal.  Contact Facilities Management to arrange for reclamation of refrigerants and disposal of these items.
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CHEMICAL STORAGE
Hazards associated with chemicals vary widely. Understanding the hazards associated with a compound and reducing the quantity used and stored in the lab will decrease chances of injury. The material safety data sheet is a good source of information when determining chemical compatibilities.

Standard refrigerators and freezers must not be used for the storage of flammable liquids. The vapors collected in these confined spaces represent a major explosion hazard if ignition occurs. Only "Explosion Proof" refrigerators and freezers may be used for the storage of flammable liquids.
Chemicals must be segregated by hazard class. (See appendix II) Separate different hazard classes of chemicals from each other by storing in separate cabinets or by using appropriate tubs or containers. Polypropylene tubs are commonly used for this purpose. All containers should be clearly labeled, and all storage locations should be labeled according to compatibility group.
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RESPONSIBILITIES OF HAZARDOUS MATERIALS HANDLERS

Primary Investigators should adhere to the following guidelines:
· Ensure that all workers under their supervision have had all applicable training.
· PI’s are responsible for maintaining an inventory of hazardous materials for each of their respective locations. Inventories should be reviewed on a regular basis to identify deteriorating chemicals before they become problems and to avoid excess purchases. EH&s requires PI’s to submit an inventory of hazardous materials at least annually.
· Ensuring Material Safety Data Sheets (MSDS), for all hazardous materials, are available to all personnel working in the area and that the personnel understand how to read the MSDS.
· Conduct a hazard assessment for each task involving hazardous materials.
· Prepare written Standard Operating Procedures (SOP’s) for all laboratory protocol.
· Ensure that all laboratory personnel are afforded appropriate Personal Protective Equipment and trained in its use.
· Train all laboratory personnel in emergency response, protocol and procedures to use in the event of a chemical spill.
· Understand and follow the proper procedures for working with and disposing of hazardous materials. Request collection of hazardous waste in a timely manner.
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Emergency Procedures

Before working with hazardous material: 
· evaluate processes for potential hazards
· have appropriate PPE
· develop spill response protocol
· have spill response materials readily available
· call x2911 (Public Safety) in the event of an emergency
Emergency procedures should be posted by the lab door in a conspicuous location.
Chemical Spills
All waste debris collected during a spill clean-up must be packaged, labeled and disposed of as chemical waste.
If the spill is too large for laboratory personnel to handle; is a threat to personnel, students or the public; involves radioactive materials; involves infectious agents; or involves a corrosive, highly toxic, or reactive chemical, call Public Safety for assistance at x2911. Alert personnel in the area that a spill has occurred. Do what is necessary to protect life first. Confine the spill is possible.
Anticipate spills by having the proper safety equipment on hand. There are commercial spill kits available for most types of chemicals. For specific spill clean-up information, consult the MSDS or contact your supervisor, instructor or EH&S. The Dept. of EH&S is equipped to handle most spills on campus.
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Required Training

Some or all of the following safety training requirements may apply to faculty, staff and graduate students working with hazardous materials.
HAZCOM-Conducted at time of hire and as new hazards are introduced to the workplace.
Bloodborne Pathogens- Required annually for any personnel working with human blood or body fluids.
Lab Safety- Required annually for all personnel working in Creighton Labs.
Hazardous Waste Awareness Training- Required annually for any personnel involved with the generation, handling or storage of hazardous waste.
DOT/FAA- Required every two years for anyone involved in shipping hazardous materials.
Radiation Safety- Required annually for any personnel working with radioactive substances.
Carcinogen Safety- All university personnel and students working with carcinogens are required to have special training in the handling and use of carcinogen materials.
The Primary Investigator is responsible for training lab personnel regarding specific hazards and SOP’s in their area.
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BASIC STEPS TO COMPLY WITH GOVERNMENT REGULATIONS
· Label all containers: Each container must have the chemical name displayed. The components of the waste (if a mixture) by percent/volume, and the words "hazardous waste".
· To be considered a satellite accumulation area, the waste must be at or near the point of generation (must remain in the lab where generated).  
· To have waste moved to 180 day storage area for disposal, the waste must have all labeling as aforementioned and be dated.  EH&S will not pick up any waste which is not properly labeled.
· Dispose of unwanted hazardous materials in a timely fashion.
· Avoid large accumulations of unwanted hazardous materials.
· Securely fasten lids. Lids on containers of unwanted hazardous materials must be securely fastened except when filling or removing materials from the container. Do not leave open funnels in containers or open containers in the fume hoods.
· Segregate hazardous materials by hazard class: Do not store solely by alphabetical order.
· Use compatible containers and closures. Containers for unwanted hazardous materials must be of good condition and not react with the unwanted hazardous materials they hold.
· Good Housekeeping.
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SEGREGATION OF UNWANTED HAZARDOUS MATERIALS
Proper segregation of unwanted hazardous materials is important to enhance safety and to increase options for managing these materials. EH&S recommends the following: 

· Evaluate possible mixing hazards before combining unwanted hazardous materials.
· Collect recyclable materials separately from non-recyclable materials.
· Collect unwanted hazardous materials separately form non-hazardous materials.
· Keep solids and liquids separate.
· Collect unwanted halogenated solvents separately from non-halogenated solvents.
· Collect unwanted organic materials separately from metal-bearing and inorganic materials.
· Collect unwanted mercury, mercuric compounds, and mercury solutions separately from all other materials. Do not mix mercury solutions of different concentrations.
· Collect highly toxic materials, such as cyanide, separately from all other materials.
· Collect radioactive wastes separately from chemical materials.
· Collect vacuum pump oil and machine oil separately from solvents.
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Appendices
Appendix I:
Classes of Chemicals That Can Form Peroxides Upon Aging
Class I: Unsaturated materials, especially those of low molecular weight, may polymerize violently and hazardously due to peroxide initiation.
Acrylic acid Tetrafluoroethylene
Acrylonitrile Vinyl Acetate
Butadiene Vinyl acetylene
Chlorobutadiene (chloroprene) Vinyl pyridine
Chlorotrifluoroethylene vinylidene chloride
Methyl methacrylate
styrene
Class II: The following chemicals are a peroxide hazard upon concentration (distillation/evaporation). A test for peroxide should be performed if concentration is intended or suspected.
Acetal Diethylene glycol dimethyl ether (diglyme)
Cumene Ethylene glycol dimethyl ether (glyme)
Cyclohexene Furan
Cyclooctene Methyl acetylene
Diacetylene Methyl cyclopentane
Dicyclopentadiene Methyl-I-butyl ketone
Diethyl ether Tetrahydrofuran
Dioxane (p-dioxane) Tetrahydronaphthalene
Vinyl ethers
Class III: Peroxides derived from the following compounds may explode without concentrating.
Organic Inorganic
Divinyl Ether Potassium Metal
Divinyl acetylene Potassium amide
Isopropyl ether Sodium amide (sodamide)
Vinylidene chloride
Lists are illustrative, but not exhaustive
Prudent Practices in the Laboratory: Handling and Disposal of Chemicals.
 
 

Appendix II: Chemical Compatibility Chart
	RGN
	Reactivity Group
	Incompatible With:

	1
	Acids, Mineral, Non-Oxidizing
	4-15, 17-26, 28, 30-34, 101-107

	2
	Acids, Mineral, Oxidizing
	3-34, 101-103, 105-107

	3
	Acids, Organic
	2, 4, 5, 7, 8, 10-12, 15,18, 21, 22, 24, 25, 26, 33, 34, 102-105, 107

	4
	Alcohols and Glycols
	1-3, 8, 18, 21, 25, 30, 34, 104, 105, 107

	5
	Aldehydes
	1-3, 7, 8, 10, 12, 21, 25, 27, 28, 30, 33, 34, 104, 105, 107,

	6
	Amides
	1, 2, 21, 24, 104, 105, 107

	7
	Amines, Aliphatic and Aromatic
	1-3, 5,12,17, 18, 21, 24, 30, 34, 104, 105, 107

	8
	Azo Compounds, Diazo Compounds and Hydrazines
	1-5, 9, 11-13, 17-23, 25, 30-34, 102-107

	9
	Carbamates
	1, 2, 8, 10, 21, 22, 25, 30, 104, 107

	10
	Caustics
	1-3, 5, 9, 13, 17-19, 21, 22, 24-27, 32, 34, 102, 103, 107

	11
	Cyanides
	1-3, 5, 9, 13, 17-19, 21, 22, 24-27, 32, 34, 102, 103, 107

	12
	Dithiocarbamates
	1-3, 8, 17-19, 21, 25, 30, 34, 103, 104, 107

	13
	Esters
	1, 2, 8, 10, 21, 25, 102, 104, 105, 107

	14
	Ethers
	1, 2, 104, 107

	15
	Fluorides, Inorganic
	1-3, 107

	16
	Hydrocarbons, Aromatic
	2, 104, 107

	17
	Halogenated Organics
	1, 2, 7, 8, 10, 11, 20-23, 25, 30, 104, 105, 107

	18
	Isocyanates
	1-4, 7, 8, 10-12, 20-22, 25, 30, 31, 33, 104-107

	19
	Ketones
	1, 2, 8, 10, 11, 20, 21, 25, 30, 104, 105, 107

	20
	Mercaptons and Other Organic Sulfides
	1, 2, 8, 17-19, 21, 22, 25, 30, 34, 104, 105, 107

	21
	Metals, Alkali and Alkaline Earth Elemental
	1-13, 17-20, 25-27, 30-32, 34, 101-104, 105, 107

	22
	Metals, Other Elemental and Alloys as Powders, Vapors, or Sponges
	1-3, 8-10, 17, 18, 20, 28, 30, 34, 102-104, 106, 107

	23
	Metals, Other Elemental and Alloys as Sheets, Rods, Drops, Moldings
	1, 2, 8, 17, 18, 20, 28, 30, 34, 102-104, 106, 107

	24
	Metal and Metal Compounds, Toxic
	1-3, 6, 7, 10, 26, 30, 34, 102, 103, 106, 107

	25
	Nitrides
	1-5, 8-13, 17-21, 26-27, 30, 31, 34, 101-104, 106, 107

	26
	Nitrites
	1-3, 10, 21, 24, 25, 30, 104, 105, 107

	27
	Nitro Compounds, Organic
	2, 5, 10, 21, 25, 104, 105, 107

	28
	Hydrocarbons, Aliphatic, Unsaturated
	1, 2, 5, 22, 30, 104, 107

	29
	Hydrocarbons, Aliphatic, Saturated
	2, 104, 107

	30
	Peroxides and Hydroperoxides, Organic
	1, 2, 4, 5, 7-9, 11, 12, 17-22, 24-26, 28, 31-34, 101-105, 107

	31
	Phenols and Cresols
	1, 2, 8, 10, 21, 25, 30, 34, 102-105, 107

	32
	Organophosphates, Phosphothioates, Phosphodithioates
	1, 2, 8, 10, 21, 30, 34, 104, 105, 107

	33
	Sulfides, Inorganic
	1-3, 5, 8, 18, 30, 34, 102-104, 106, 107

	34
	Epoxides
	1-5, 7, 8, 10-12, 20-22, 24, 25, 30-33, 102, 104, 105, 107

	101
	Combustible and Flammable Materials, Misc.
	1, 2, 21, 25, 30, 102, 104, 105, 107

	102
	Explosives
	1-3, 8, 10, 13, 21-25, 30, 31, 33, 34, 101, 105-106, 107

	103
	Polymerizable Compounds
	1-3, 8, 10-12, 21-25, 30, 31, 33, 102, 104, 105, 107

	104
	Oxidizing Agents, Strong
	1, 3-9, 11-14, 16-23, 25-34, 101-103, 105, 107

	105
	Reducing Agents, Strong
	1-8, 12, 13, 17-20, 26, 27, 30, 31, 32, 34, 101-104, 106, 107

	106
	Water and Mixtures Containing Water
	1, 2, 8, 18, 21, 22, 24, 25, 33, 105, 107

	107
	Water Reactive Substances
	ALL!


 
Appendix III: PURCHASING OF HAZARDOUS MATERIALS
JUSTIFICATION FORM 
PAURCHASE OF HAZARDOUS MATERIALS
INSTRUCTIONS:  This form must be completed by the requesting Principal Investigator when ordering hazardous materials using the departmental VISA credit card.  The form must be maintained with the departmental credit card log for not less than three years and a copy forwarded to Environmental Health and Safety (fax # 546-6403) for maintenance of their records.
	Hazardous Material *
	Mfg.
	Catalog or I.D. Number
	Quantity
	Price


1. _________________________________________________________________________ 

2. _________________________________________________________________________ 

3. _________________________________________________________________________ 

4. _________________________________________________________________________ 

5. _________________________________________________________________________ 

JUSTIFICATION FOR  ORDER AND QUANTITY:  ___________________________________ 
______________________________________________________________________________
______________________________________________________________________________
I certify that the items listed above will be used for research purposes only.  I further certify that the quantity that I have ordered can be expected to be utilized and expended within one (1) calendar year.  If the quantity ordered exceeds the one year criteria, please justify on the reverse of this form.
  

	_______________________ Signature of P.I.
	____________________ Printed Name
	      ______________         Date

	  

Ordered by:_____________ Name
	
	       ______________          Date


     * See EH&S "Hazardous Materials Manual" for applicability of this form.
 

Reviewed by:
John Baxter
Director, EH&S

Hazardous Materials Manual
2/2008 

