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Hazard Communication

Introduction

OSHA has estimated that more than 32 million workers are exposed to 650,000 hazardous chemical products in more than three million American workplaces, including higher educational institutions. This poses a serious problem for exposed faculty, staff and students and their institutions.

The basic goal of a Hazard Communication Program is to be sure our institutions and exposed faculty, staff and students know about hazards and how to protect themselves; this should help to reduce the incidence of chemical source illness and injuries.

Chemicals pose a wide range of health hazards (such as irritation, sensitization and carcinogenicity) and physical hazards (such as flammability, corrosion and reactivity). OSHA’s Hazard Communication Standard (HCS) is designed to ensure that information about these hazards and associated protective measures is provided to faculty, staff and students and their institutions. This is accomplished by requiring chemical manufacturers and importers to evaluate the hazards of the chemicals they produce or import and to provide information about them through labels on shipped containers and more detailed information sheets called Material Safety Data Sheets (MSDSs). 

Policy

All institutions with hazardous chemicals on their campus must prepare and implement a written Hazard Communication Program and must ensure that all containers are labeled, exposed faculty, staff and students are provided access to MSDSs and an effective training program is conducted for all potentially exposed individuals in departments such as Physical Plant, Housekeeping, Groundskeeping, Dining Services, Athletics, Theater, Arts, Science and Mailroom.

Training for students enrolled in the science, theater and arts programs is also suggested.

Program Elements

The following sample Hazard Communication Program may be utilized to assist your institution in compliance with Hazard Communication Standard 29 CFR 1910.1200. 

Appendix 13-A

Sample Hazard Communication Program

Introduction

(Insert institution name) recognizes the importance for documentation, inventory, labeling and training with regard to hazardous substances either produced or imported into the campus environment. This Hazard Communication Program establishes our institution’s procedures for comprehensively evaluating the potential hazards of chemicals, biological substances and radioactive materials in the workplace and to communicate this information to exposed faculty, staff, students, contractors and the general public whenever needed. In addition, this Program creates the framework through which the management of hazardous substances and the implementation of protective measures are initiated. 

This Hazard Communication Program includes:

A. Documentation

1. Hazard Determination

2. Material Safety Data Sheets

3. Chemical Inventory

B. Container Labeling

1. Shipping and Receiving

2. Chemical Transfers

3. Pipes and Tanks (if applicable)

C. Training

1. Hazardous Substances

2. Spill Cleanup

3. Personal Protection

4. Reading the Material Safety Data Sheets (MSDS)

5. Site-Specific Emergency Plans

6. First Aid

Documentation

Chemical Lists—Hazard Determination

The government and private associations provide information for identifying and evaluating the hazards associated with chemicals used in the workplace. (Insert institution name) evaluates hazardous chemicals based on 29 CFR 1910, Subpart Z, Toxic and Hazardous Substances, OSHA; and Chemical Substances and Physical Agents in the Work Environment published by the American Conference of Governmental Industrial Hygienist (ACGIH).

Health Hazard Determination

In evaluating the health hazards associated with chemicals on campus, determinations shall be reviewed as objectively as possible. Health hazard definitions and analysis are by nature less precise and more subjective. Faculty, staff and students exposed to chemicals with associated health hazards shall be evaluated on the basis of objective information furnished by MSDSs (Material Safety Data Sheets) and technical publications. Health effects shall be evaluated on the basis of “acute” and “chronic” exposure categorization as defined by the American National Standards Institute (ANSI) (Z 129.1—1982), Occupational Safety and Health Administration (OSHA) and National Institute of Safety and Health (NIOSH).

For the purpose of hazard analysis, (Insert institution name) shall further evaluate chemicals on the following basis:

Table 13-A-1

Carcinogen
Irritant
Target Organ Effects

Corrosive
Sensitizer
Hepatotoxins

Highly Toxic
Toxic
Nephrotoxins

Neurotoxins
Hematopoietic Toxins
Lung Damaging Agents

Reproductive Toxins
Cutaneous Toxins
Eye Hazards

Material Safety Data Sheets

Material Safety Data Sheets shall conform to the requirements and specifications of the Occupational Safety and Health Administration. The procedures adopted for evaluating chemicals at (Insert institution name) are as follows:

Access to MSDSs for hazardous substances used on campus shall be available to exposed faculty, staff and students and in the office of the Hazard Communication Program Administrator. Following is the name of the Program Administrator:

(Insert name and position of Program Administrator)

This employee is responsible for the administration of this Hazard Communication Program, which includes reviewing MSDSs for completeness and consistency of information. If a MSDS is missing or incomplete, a new MSDS will be requested of the manufacturer or distributor. 

Each product or chemical, at a minimum, will be identified based on the following properties:

1. Health Acute

2. Health Chronic

3. Flammable

4. Reactive

5. Compressed Gas

6. Decomposition

A complete list of hazardous materials by property and location on campus is located in the Program Administrator’s office.

Separate locations/departments on campus shall have specific lists or electronic access to lists of chemicals encountered in particular locations. Following are the locations and/or departments on campus where lists of chemicals and MSDSs specific to these locations can be accessed:

(Insert locations and/or departments)

Chemical Inventory

Chemical inventories shall be conducted on an annual basis to act as a double check of the communication system. Department heads/supervisors shall review the chemical inventory in their locations on a quarterly basis and report any inconsistencies or discrepancies to the administrator of the Hazard Communication Program. The following department heads/supervisors are responsible for providing a monthly inventory:

(Insert department heads/supervisors names)

Material Safety Data Sheets shall be reviewed periodically to determine whether the distributor or manufacturer has released a revised or updated version.

Container Labeling

It is the policy of (Insert institution name) to not release any hazardous substances for use until the following label information is verified:

A. Container labels are clearly legible and accurately identify contents.

B. Appropriate primary hazard warnings and secondary hazards are noted.

C. The name and address of the manufacturer or distributor is listed.

It is the responsibility of each department head/supervisor to insure exposed faculty, staff and students are aware of the hazards associated with the materials they use. 

Shipping and Receiving

The following procedures are to be used when (Insert institution name) receives chemicals: 

To control chemicals on campus, all chemicals should be delivered to a centralized receiving area. This area is______________. The department chairs and supervisors who have hazardous chemicals in their departments are responsible for compliance with the Hazard Communication Program.

1. Exposed mailroom personnel shall inspect and verify that the quantities specified on the bill of lading/manifest matches the quantities received.

2. Personnel shall verify that Material Safety Data Sheet information is available and accessible prior to a product or chemical’s release onto the campus. If it is discovered that MSDS information is not available, the Hazard Communication Program Administrator shall be notified immediately.

3. Exposed mailroom personnel shall notify the Program Administrator of all shipments received and will distribute copies of newly received MSDSs to the Program Administrator’s office. The Program Administrator shall update the control book and distribute MSDSs to their appropriate locations.

4. Exposed mailroom personnel shall verify that the information on the container label corresponds to the information on the MSDS. The appropriate hazard warning label, i.e., corrosive, flammable, oxidizer, etc., shall be verified or marked if necessary, prior to the material being distributed for use on campus. All discrepancies shall be noted and the Program Administrator notified of findings.

(Insert institution name) has adopted the (Insert labeling system) labeling system. (NFPA, HMIS, etc.) Classification of chemicals under NFPA can be reviewed for assistance in establishing labeling information.

Chemical Transfers

It is the policy of (Insert institution name) to label all secondary containers with the appropriate classification prior to distribution. Department heads/supervisors shall inspect secondary containers monthly for this hazard notification. Portable secondary containers that remain under the control of one person and the contents are intended for immediate use, are not required to be labeled; however, faculty, staff and students are encouraged to do so. 

In the event a secondary container is discovered which is not labeled, positive identification of its contents shall be made, if necessary through laboratory analysis and the container shall be appropriately labeled. Following is the name, address and telephone of the laboratory facility to be used under these circumstances:

(Insert laboratory name, address and telephone number)

In the event the contents of a secondary container cannot be positively identified, measures for its appropriate identification or disposal shall be made.

Pipes and Tanks (if applicable) 

1. Pipes and tanks containing or transferring chemicals shall be appropriately labeled throughout campus.

2. Torn or damaged labels will be replaced immediately.

3. Bulk containers shall retain the DOT hazard label until the container is empty and cleaned. Bulk containers are considered to be any container that holds 55 gallons or more.

Training

(Insert institution name) shall provide training to all faculty, staff and students who work with or around hazardous materials. This training will address how to identify and evaluate chemicals found in their respective workplaces and include basic spill-control procedures for spills involving quantities that are routine in nature. Routine quantities are quantities of hazardous substances, which are fully characterized, that do not present an imminent threat to human health and do not exceed the quantity used on a day-to-day basis.

A copy of this Hazard Communication Program is available for review by all exposed faculty, staff and students. Further, copies of Material Safety Data Sheets (MSDSs) are located throughout the campus for the use of and review by those in need. All exposed faculty, staff and students are trained in how to read and understand the information on an MSDS. If an exposed faculty member, staff member or student has not received training or does not understand how to read a MSDS, the faculty member, staff member or student has been instructed to contact his/her department head/supervisor who will arrange for MSDS training. Following is a list of locations where MSDSs and this Hazard Communication Program can be found for review:

(Insert locations)

(Insert name and position/s) is/are responsible for the faculty, staff and student training program. This training shall include:

A. Requirements of Hazard Communication Standard 29 CFR 1910.1200.

B. Chemicals present in their workplace and labeling requirements.

C. Location of Hazard Communication Program and MSDSs.

D. Physical and health effects of hazardous chemicals in the workplace.

E. Techniques to determine the presence or release of hazardous chemicals in the workplace and how to clean up small spills safely.

F. How to reduce or prevent exposure through engineering controls, work practices and personal protective equipment.

G. Steps taken by this Institution to prevent exposure to chemicals found in the workplace.

H. Emergency procedures.

I. How to read labels and MSDSs.

J. How to administer routine first aid.

Following a training class, all exposed faculty, staff and students shall sign a form acknowledging that they have received training and understand our institution’s policy for identifying and evaluating chemicals in their areas. Documentation of training is maintained within the Program Administrator’s office.

Prior to any new chemical hazard being introduced into the higher education environment, all exposed faculty, staff and students will be given the appropriate information to insure the safe use and distribution of the chemical.

The Hazard Communication Program Administrator is responsible for insuring that the chemicals have been properly labeled and that MSDSs have been received and have been distributed accordingly.

Non-routine Tasks

From time to time, exposed faculty, staff or students may be required to perform tasks that are non-routine and may pose different hazards than those found during the course of their normal day. Prior to beginning any hazardous non-routine task, the department heads/supervisors shall inform his/her exposed faculty, staff or students of the appropriate safe handling methods for each chemical to be used. The specific chemical hazards and the institution’s policy on protective measures to be adhered to including personal protective equipment, emergency procedures, respirator use and assistance will be communicated to the faculty, staff or students performing the task.

Examples of non-routine tasks for (Insert institution name) include: 

(Insert non-routine tasks—for example, such tasks may include repair of an unlabeled pipe, disposal of materials collected in fume hoods and testing of fume hood airflow.) 

Provided by EHSmanager.com

Appendix 13-B

Sample Hazard Communication Training Manual

Introduction

All exposed faculty, staff and students of (Insert institution name) have a right to know about the chemical hazards they may encounter during the course of their day. In addition, it is the right of all exposed faculty, staff and students to be informed of ways to protect themselves from chemical hazards, both physical and health and how to obtain information that can explain these ways. This is the purpose of OSHA’s Hazard Communication Standard.

Chemical Hazards and Material Safety Data Sheets (MSDS)

Material Safety Data Sheets, also known as MSDSs, are a key focal point of the Hazard Communication Standard. They serve as an important source of information and are to be used by (insert institution name) exposed faculty, staff and students when working with and around hazardous chemicals.

OSHA (Occupational Safety and Health Administration) developed a basic MSDS form to provide everyone with a common source of all the facts about hazardous chemicals used throughout the United States. While higher educational institutions are not required to use OSHA’s form, they are required to provide all the same information about the hazardous substances they produce. The American National Standards Institute has adopted a 16-part MSDS format as a standard, which will become the way information about a chemical will be communicated. An MSDS will give you the following information:

Trade name

Location of manufacturer or distributor

Chemical ingredients

Specify why the chemical is hazardous

Specify routes of exposure to the chemical

Risk factors regarding exposure

Specify the fire hazards associated with the product

How to safely handle the substance

Levels of protective clothing and/or protective equipment needed

What to do if exposed to the substance

How to handle a spill or emergency

How to transport and label the substance

How to dispose of the product

A. General Hazards

There are both health hazards and physical hazards to be aware of when working with and around chemicals. Health hazards include skin rashes, respiratory problems, dizziness and damage to internal organs, eye irritation and even death.

Physical hazards, while differentiated from health hazards, can also have a significant effect on the health of an individual. Some physical hazards to consider include fire, explosion and reactivity. 

B. OSHA Regulations and Their Importance

OSHA specifically requires chemical manufacturers and importers to obtain or develop MSDSs on every chemical they manufacture or distribute. In addition, they must develop a written description of how they determined the chemicals’ hazards. This information must be made available to institutions that purchase these chemicals and to their exposed faculty, staff and students when requested. This insures that manufacturers and importers do their homework and provide accurate information.

(Insert institution name), as required by the Hazard Communication Standard, maintains access to a MSDS inventory and whenever necessary will provide copies of MSDSs for each chemical found on campus. These MSDSs and copies of MSDSs are readily accessible to all exposed faculty, staff and students every day and can be found at the following locations:

(Insert locations)

Exposed faculty, staff and students of (Insert institution name) shall review a MSDS prior to starting any activity involving a hazardous chemical they are unfamiliar with or have not used previously in a particular lab or activity. 

C. Components of the MSDS

The amount of information found on a MSDS is considerable. Often the terms used are not easily understood and it is, therefore, important to identify the components of the MSDS and review the information being provided. Here are the MSDS components:

Section 1: Chemical identity. This section identifies the chemical using the name located on the label. It also tells you who makes or sells the chemical and how to reach them for information in the event of an emergency. It may include the date the MSDS was prepared, indicating how up-to-date it is.

Section 2: Hazardous ingredients/identity. This section lists all hazardous components of the chemical by their scientific and common names. If the ingredients are a trade secret, this information will not be revealed, however, the MSDS must include information regarding hazards and safety measures.

This section also lists any safe exposure limits that have been established for the chemical. Most common are (1) Permissible Exposure Limit (PEL), which is the maximum concentration of a chemical that a person can be exposed to over a standard workweek without harm (as determined by OSHA). If concentrations are at or above the PEL, respirator use is mandatory; (2) Threshold Limit Value (TLV) is similar to PEL except the recommended safe exposure limit is set by the American Conference of Governmental Industrial Hygienists. 

Section 3: Physical/chemical characteristics. This section explains the various factors that may affect the degree of the hazard. It tells you the normal appearance and odor of the chemical and alerts you to potentially dangerous situations. Other information includes:

Boiling point or the temperature at which a liquid boils or changes from liquid to gas, the hazards these changes pose and the protection required.

Melting point or the temperature at which a solid turns to liquid (also the same temperature at which a liquid turns to solid or freezing point), the hazards these changes pose and the protection needed.

Vapor pressure explains under what circumstances a chemical will evaporate or release vapors. The higher the number, the faster the chemical will evaporate increasing the risk of inhaling dangerous vapors.

Vapor density compares the density of a chemical vapor to the density of air (air’s density = 1). If the chemical vapor density is higher than 1, the vapor will sink in air; if the chemical vapor density is lower than 1, it will rise in air.

Evaporation rate is a warning of the possibility of inhaling vapors. The higher the number, the faster the evaporation rate and the greater the risk.

Solubility in water indicates how much of the chemical will dissolve in water.

Specific gravity compares the weight or density of the chemical to that of water (water’s specific gravity = 1). If the chemical’s specific gravity is greater than 1, it will sink in water; if the chemical’s specific gravity is less than 1, it will float in water.

Section 3 of the MSDS alerts you to factors that could have a significant effect on the chemical and the type and degree of the hazards posed by the various factors.

Section 4: Fire and explosion hazard data is described in terms of:

Flash point which is the minimum temperature at which a flammable liquid’s vapor could ignite if it comes into contact with an ignition source (spark or extreme heat); 

Flammable limits being the minimum and maximum amounts of vapors in the air, by percent, that can catch fire; and,

Lower explosive limit (LEL) and Upper explosion limits (UEL) indicate the upper and lower concentrations of vapor in the air that will explode if in contact with an ignition source.

In addition, this section explains how to deal with a fire or explosion, such as using CO2 or foam to put a fire out and lists any other special fire-fighting requirements to consider.

Section 5: Reactivity data. This section explains how a chemical will react with other chemicals, water or air and indicates any hazards posed by such instances. Reactions that may occur can include the release of flammable or toxic gases. Additional information provided in this section includes:

Stable or unstable meaning how well the chemical resists change. If the chemical is unstable, it could change or disintegrate more easily than a stable chemical. The MSDS will include conditions to avoid thereby preventing the problem from occurring.

Incompatibility lists substances, that when mixed with the chemical, will cause a hazardous reaction.

Hazardous decomposition or by-products indicate the new hazardous products that may be created in the event of a chemical breakdown or reaction.

Hazardous polymerization indicates the conditions whereby a chemical will react with itself to release heat energy, which could create the potential for an explosion.

Section 6: Health hazard data. This section is crucial for protecting your health. It will include information with regard to the routes of exposure to the chemical (inhaling, swallowing or through the skin) and what can happen as a result of being exposed to the chemical. It will indicate whether the health effects are acute (show up immediately after exposure) or chronic (develop over a period of time and repeat exposure).

If a chemical is believed to be a possible cause of cancer, there is a place on the MSDS that acknowledges the organization responsible for identifying the chemical as a “known” or “suspected” carcinogen. If the chemical causes health problems, the MSDS lists “signs” or “symptoms” to watch for such as dizziness, headache, rashes, etc.

If you have a pre-existing condition such as asthma, the MSDS will tell you if exposure to the chemical will worsen the condition. Finally, this section will give you emergency and first aid procedures to follow in the event of exposure.

Section 7: Precautions for safe handling and use. This section provides for precautions to take when handling and storing the chemical as well as what to do in the event of a spill, leak or other accidental release of the chemical.

Section 8: Control measures. This section goes into detail about the types of protective clothing and/or equipment needed to safely work with the chemical. The types of protective clothing and equipment covered include:

Respirator selection for preventing the inhalation of the chemical

Ventilation requirements for preventing the buildup of chemical vapor concentrations

Protective glove selection

Protective clothing selection to prevent skin contact

Eye protection needed

Work practices and procedures including washing after handling, decontamination, etc.

It is our institution’s responsibility to provide exposed faculty, staff and students with proper ventilation to ensure adequate air quality and protective clothing and/or equipment. However, it is the exposed faculty member, staff member or student who is responsible for making sure that proper ventilation is in place and working and for using the protective equipment and procedures that have been established to ensure the safe handling of chemicals. If there are concerns regarding appropriate air quality, personal protective equipment or work practices, exposed faculty, staff or students should inform their department head/supervisors so necessary corrective actions can be taken. 

D. Safety Procedures

The MSDS provides information regarding the chemicals used by exposed faculty, staff or students and how they can be handled safely. The MSDS is provided for the safety of exposed faculty, staff and students and (Insert institution name) has provided its exposed faculty, staff and students with full access to MSDSs for their safety. This valuable reference is worthless if not utilized by faculty, staff or students. Therefore, exposed faculty, staff and students of (Insert institution name) should prepare for labs or activities involving a hazardous chemical using the following steps:

1. Read container label

2. Read the MSDS if not familiar with the product

3. Follow all precautions and instructions on the MSDS

4. When in doubt or information is unclear, ask your department head/supervisor 

Working With and Around Hazardous Materials

A. Identifying the Health Hazards

Identifying the health hazards associated with hazardous materials that faculty, staff and students work with and teaching the proper techniques for handling, storing and transporting these materials is an ongoing process aimed at reducing or eliminating task-related accidents and exposures. 

Following are the specific chemicals, where they are used and their associated health hazards that can be found at (Insert institution name):

(Insert or provide chemical inventory)

B. General Safety Guidelines for Handling Chemicals

Read and obey all label directions when using chemicals.

Keep chemical containers tightly closed when not in use.

Flammable materials must be stored and transported in their original containers or in approved safety containers. If flammable chemicals need to be transferred from the primary container to another container, ensure proper grounding and bonding is in place.

Unless otherwise specified, never use flammable solvents for general cleaning, as this increases the likelihood of fire.

Flammable liquids in excess of quantities needed for one day’s use must be stored in an approved safety cabinet or other designated area.

Chemicals are to be used in specified areas only. Never mix chemicals together unless instructed to do so by department head/supervisor or process procedure.

Excess chemicals are to be disposed of in approved waste containers. Never pour chemicals down drains, flush down toilets or dispose of in trash containers.

Always wear the proper protective clothing and use the proper protective equipment when working with hazardous materials.

Always wash your hands immediately after working with chemicals and prior to eating or drinking or smoking.

If overexposure to a material occurs, get medical attention immediately.

Promoting Safety

(Insert institution name) is committed to promoting safety throughout its campus. This can be accomplished through the following:

Drawing attention to any and all hazards by use of proper labeling procedures.

Providing for the safe storage of hazardous materials, including proper ventilation of the storage area, providing adequate lighting and adequate space for moving in and around materials and utilizing the proper storage containers for hazardous materials found on campus.

Providing the proper protective clothing and equipment for the safe handling of materials.

Providing training and periodic reviews for exposed faculty, staff and students who handle chemicals during the normal course of their campus activities.

Labeling

Throughout this training program, we have stressed the importance for understanding the information that can be obtained by reading the MSDS. Just as important, however, is understanding the information that is provided on the container label. It is our institution’s policy that all containers are labeled as to their contents, hazards and handling precautions. The manufacturer’s label will satisfy this requirement but faculty, staff and students should be mindful that when they transfer hazardous materials from one container to another that the secondary container must be labeled appropriately.

(Insert institution name) uses the NFPA 704 labeling system. This system is based on providing hazard information through the use of colors and numbers. Red denotes flammability, blue denotes health hazard and yellow denotes reactivity. The numbers range from 0 to 4 and convey the following information:

0 = little to no hazard, 

1 = slight hazard, 

2 = moderate hazard, 

3 = high hazard, and 

4 = extreme hazard.

If you are unsure of the type of label that should be used ask your department head/supervisor before transferring the contents from one container to another. 

Toxicology

Toxicity

Toxic materials are capable of causing both “systemic” and “local” effects in living organisms. Exposure to toxic materials does not always cause death; however, this is the foremost concern. Toxic hazards are categorized based on the physiological effect they have on the organism and may initiate more than one physiological reaction.

Types of Toxic Hazards

Systemic Poisons

Chemical agents acting on specific organs or organ systems are known as “systemic” poisons (see Table 13-B-1). Anesthetics and narcotics are included in a subgroup of these poisons. Although they do not cause irreversible harm, they are of concern for the response personnel as they can impair judgment and the thought process. For these reasons, they are considered extremely hazardous. Anesthetics and narcotics act as a depressant on the central nervous system resulting in a lack of sensation, which, in large doses, can cause coma and even death.

Table 13-B-1—Systemic Poisons

Anesthetics/Narcotics

· Olefins

· Ethyl Ether

· Isopropyl Ether

· Paraffinic Hydrocarbons

· Aliphatic Ketones

· Aliphatic Alcohols

· Esters

Compounds Damaging Blood-Circulatory System

· Aniline

· Toluidine

· Benzene

· Phenols

· Nitrobenzene

Compounds Damaging the Nervous System

· Methanol

· Carbon Disulfide

· Metals

· Organometallics

Compounds Damaging Kidney Function

· Halogenated Hydrocarbons

Compounds Damaging Liver Function

· Carbon Tetrachloride

· Tetrachloroethane

Asphyxiants

These agents cause a condition called “anoxia,” meaning an insufficient oxygen supply to the body tissues. This group can be divided into “simple” and “chemical” asphyxiants (see Table 13-B-2). Simple asphyxiants dilute or displace atmospheric oxygen lowering the concentration of oxygen in the air. Breathing this air causes insufficient oxygen in the blood and tissues, which, in turn, causes headaches, unconsciousness and death. Inert gases such as carbon dioxide can be simple asphyxiants.

Chemical asphyxiants, such as carbon monoxide, prevent the uptake of oxygen in the blood stream. Carbon monoxide, specifically, interferes with the transport of oxygen to the tissues by binding with the hemoglobin and forming carboxyhemoglobin. This leaves inadequate hemoglobin, which serves as the carrier of oxygen in the blood.

Other chemical asphyxiants such as hydrogen cyanide do not permit the normal transfer of oxygen within the cell itself or from the blood to the tissues. 

Hydrogen sulfide is an example of an extremely toxic compound that falls into both the “simple” and “chemical” groups. Neurotoxic systemic action halts oxidation of the respiratory tissues paralyzing the lungs. No air enters the lungs causing simple asphyxiation. Finally, lower oxygen concentrations in the lungs cause death.

Table 13-B-2—Asphyxiants 

Simple Asphyxiants

· Aliphatic Hydrocarbons

· Methane

· Helium

· Nitrogen

· Nitrous Oxide

· Carbon Dioxide

· Hydrogen sulfide

Chemical Asphyxiants

· Carbon Monoxide

· Hydrogen Cyanide

· Methyl Aniline

· Cyanogen

· Toluidine

· Aniline

· Hydrogen sulfide

Allergic Sensitizers

Becoming sensitized to chemicals is a function of the immune system. When an antigen, or foreign substance, enters the body, antibodies are produced, which react with the antigen serving to immunize the body. Prior to and at the time of first exposure to a chemical, the body has no antibodies specific to the chemical. After each subsequent exposure, the antibody level increases until a point is reached whereby the level is high enough that upon exposure to the chemical, an allergic reaction, also known as an antigen-antibody reaction, occurs. The body is now “sensitized” to the chemical. Symptoms of skin and respiratory sensitizers range from mild discomfort from poison ivy to death from isocyanates (see Table 13-B-3). In addition, symptoms may mimic those from an “irritant” (see Table 13-B-5).

Table 13-B-3—Allergic Sensitizers 
Skin Sensitizers

· Formaldehyde

· Nickel

· Poison Oak

· Poison Ivy

· Toluene Disocyanate

· Epoxy Monomers

Respiratory Sensitizers

· Isocyanates

· Sulfur Dioxide

Carcinogens, Mutagens and Teratogens

“Carcinogens” are agents that cause cancer in organisms. “Mutagens” cause changes in genes of the sperm or egg cells of the parents. It is not the parent, but the offspring, who suffers the consequences of exposure. “Teratogens” also affect the offspring through direct exposure of the embryo or fetus. While some carcinogens and teratogens have been identified (see Table 13-B-4), observing mutagenic action in cells is considerably more difficult.

Table 13-B-4—Carcinogens, Mutagens and Teratogens
Carcinogens

· Halogenated Hydrocarbons

· Polynuclear Aromatics

· Aromatic Amines

Teratogens

· Thalidomide

· Diethylstilbestrol (DES)

Irritants

Irritants cause inflammation of membranes through the process of a drying or corrosive action. In order for this to occur, the irritant, which may affect the eyes, skin, respiratory membranes or gastrointestinal tract, must come in direct contact with the tissue (see Table 13-B-5).

Table 13-B-5—Irritants
Skin Irritants—Acids

· Alkalies

· Detergents

· Solvents

· Metallic Salts

Respiratory Irritants—Aldehydes

· Ozone

· Hydrogen Chloride

· Nitrogen Dioxide

· Ammonia

Exposing skin to high concentrations of irritating materials may result in contact dermatitis with symptoms of redness, itching and drying of the skin. Dermatitis-causing materials such as organic solvents are known as “primary” irritants and produce a response within hours. Acid and alkalies are known as “strong” or “absolute” irritants and produce a response within minutes. Skin ulceration and destruction of tissue can occur if a material is extremely corrosive.

Respiratory tissues respond with a reflex action followed by involuntary coughing when exposed to irritant gases or fumes. Ammonia, chlorine, ozone and sulfur dioxide are examples of irritant gases that can cause inflammation of the major air passages commonly known as bronchitis or tracheitis. There are more destructive irritating agents that can cause pulmonary edema (accumulation of fluid in the lungs), pneumonia and death when the terminal respiratory passages (alveoli) located deep in the lungs are reached.

It is important to note, however, that particulates such as dust can be severely irritating even though they are not chemically active hazards.

Routes of Exposure

Contact with Skin, Eyes and Hair

Skin acts as a protective barrier against the entrance of foreign materials into the body. However, the skin provides a large surface area for contact with toxic agents. When this barrier is overcome, toxic chemicals more readily enter through the skin.

Inhalation

Inhalation, the most rapid route for entry, immediately introduces toxic chemicals to respiratory tissues and into the bloodstream. Once in the bloodstream, chemicals are quickly transported to all organs of the body.

Ingestion

Ingestion is the least likely form of exposure in that it normally results from a conscious “hand-to-mouth” effort. Additionally, the number of substances that can be ingested readily is limited, as it is difficult to swallow gases and vapors. Although the acids, alkalies and enzymes in the gastrointestinal tract can serve to limit the toxicity level, they can also serve to enhance the toxic nature of a compound. Finally, studies have shown that gum and tobacco chewers can absorb significant amounts of gaseous substances during an eight-hour day.

Measurement of Toxicity

Most toxicological data is derived from tests performed on mammalian species other than humans. Test organisms are chosen for their ability to simulate human response. For example, many skin tests are performed on rabbits whose skin response most closely simulates that of humans.

Generally speaking, a given amount of a toxic substance will elicit a response of a given type and intensity. Often in toxicological testing, the measured response is death. During testing, a dose (specified amount) of the chemical being tested would be administered to the organism. This dose may be expressed in milligrams (mg) of test agent (chemical) per kilogram (kg) of body weight. The accumulated data is then plotted on a dose/response curve. From this curve, the “lethal dose” of the chemical agent responsible for killing a percentage (usually 50 percent) of test organisms can be determined. This is known as “lethal dose 50,” or “LD50,” and is a relative measurement of toxicity.

A similar value to the LD50, which is used to measure inhalation exposures, is known as “lethal concentration 50” or “LC50.” LC50 is measured as parts per million of toxic agent per exposure time (ppm/hr).

The relationship between concentration and exposure time is another important factor to consider when determining the toxicity of a material. “Acute” exposure refers to a large single dose received over a short period of time. “Chronic” exposure refers to several small doses administered over a longer period of time. This cumulative dose may be harmful to the organism. However, a “large single dose” administered over a short period of time may be much more hazardous than the same dose administered over a longer period of time.

Important Considerations

The most important consideration for response personnel is protection of site workers, the public and the environment. With this in mind, the following determinations must be made:

What toxic agent is present?

What quantity of the agent is present?

How might the agent enter the body?

What effect will the agent have on the body?

Answering these questions will enable response personnel to:

Evacuate the area or warn the general public of the dangers.

Select the proper respiratory and personal protective gear.

Determine required monitoring—continuous or intermittent.

Corrosive Hazards

Corrosion

Corrosion is the act or process of corroding which means “to dissolve or wear away gradually, especially by chemical action.” A corrosive agent is a reactive compound that produces a chemical change in the material it comes into contact with. Corrosive materials are capable of destroying body tissues, plastics, metals and a host of other materials. Common corrosives are acids, bases and halogens (see Table 13-B-6). A common reaction when coming into contact with acids and bases is skin irritation and burns. Acids and bases can be compared based on the number of ions formed in solution. Strong acids form the greatest number of “hydrogen” ions (H+), while bases form the greatest number of “hydroxide” ions (OH-). The H+ ion concentration in solution is known as pH. The pH scale ranges from 0 to 14 with strong acids having a low pH and strong bases having a high pH. Measurements of pH can be done on-site, affording immediate information on the corrosive hazard.

Important Considerations

The following determinations must be made when dealing with corrosives:

Is the corrosive an irritant and will it cause severe burns?

Will the corrosive material cause structural damage to containers holding other potentially harmful materials releasing them into the environment?

Table 13-B-6—Corrosive Materials

Acids

Sulfuric

Hydrofluoric

Hydrochloric

Nitric

Acetic
Bases

Sodium Hydroxide

Potassium Hydroxide
Halogens

Chlorine

Bromine

Fluorine

Iodine

Astatine

Chemical Reactivity Hazards

Reactivity Hazards

Materials that undergo chemical reactions under specific conditions are “reactive.” “Reactive Hazards” involve chemical reactions of a violent nature such as a water-reactive flammable solid that will spontaneously combust upon contact with water. The term “Reactive Hazard” also refers to any substance that undergoes a violent reaction in the presence of water; or in an environment with a normal room temperature devoid of added heat, friction or shock.

Chemical Reactions

Chemical changes that occur as a result of the interaction of two or more substances are known as a “chemical reaction.” “Endothermic” chemical reactions are those requiring an external source of heat to maintain. By removing the heat source, the reaction will stop. “Exothermic” chemical reactions can be far more dangerous, because while they occur, they produce heat. The rate at which a chemical reaction occurs depends on the following:

Physical state (solid, liquid, gas) of a reactant

Concentration of reactants

Temperature

Pressure

Presence of a catalyst

Surface area of reactant; a chunk of coal is combustible, but coal dust is explosive

Compatibility

When two or more materials do not react after being in contact over an indefinite period they are considered compatible. However, not all reactions are considered hazardous. Acids and bases will react to form salts and water, which may not be corrosive.

Determining the compatibility of two or more materials is extremely important to response personnel. It is not uncommon to come into contact with two or more hazardous materials that have been mixed due to an accident or unfortunate occurrence. If the materials are not “compatible,” any number of chemical reactions could occur (see Table 13-B-7).

Chemical analysis must be performed to determine the identity of unknown reactants. Based on their individual properties, a chemist can determine any chemical reactions that may occur when the reactants are mixed. Determining the compatibility of two or more materials is extremely difficult. Analysis should be performed by a trained chemist and should be done on a case-by-case basis. Response personnel who must determine compatibilities should refer to A Method for Determining the Compatibility of Hazardous Wastes, published by the EPA Office of Research and Development (Publication # EPA 600/2-80-076).

In the event the identity of a waste is impossible to determine due to time constraints or unavailability of funds, there are simple tests that can be performed such as pH, oxidation/reduction potential and flash point. Additionally, very small amounts of materials may be combined to determine compatibility.

Table 13-B-7—Examples of Hazards Due to Chemical Reactions (Incompatibilities)

Substance(s)
Reaction

Acid and Water
Heat Generation

Hydrogen Sulfide and Calcium Hypochlorite
Fire

Picric Acid and Sodium Hydroxide
Explosion

Sulfuric Acid and Plastic
Toxic Gas or Vapor Production

Acid and Metal
Flammable Gas or Vapor Production

Chlorine and Ammonia
Formation of a Substance with a Greater Toxicity than the Reactants

Ammonia and Acrylonitrile
Violent Polymerization

Sensitive Compounds
Formation of Shock or Friction

Fire Extinguisher
Pressurization of Closed Vessels

Hydrochloric Acid and Chromium
Solubilization of Toxic Substances

Important Considerations

Compatible materials may be stored together in bulk, such as in 55-gallon drums, only after analysis has been performed substantiating compatibility. The ultimate handling of all materials is based on analysis information.

Disposal Considerations

It is the responsibility of the generating department to determine if a waste is a hazardous waste prior to its disposal. A chemical should never be placed in the building solid waste (trash) or dumped down a drain unless it has been determined that it is not a hazardous waste and is acceptable for disposal through such means. Liquids should never be placed in the building solid waste; liquids are not acceptable for landfill since they can migrate into the ground water.

For chemicals or products of unknown composition, very expensive laboratory analysis is often required before disposal. However, knowledge of the generating process and the chemicals involved may be sufficient to make a determination for other materials. Consulting the Material Safety Data Sheet (MSDS) provided by the chemical manufacturer can provide a wealth of information.

Chemical wastes are classified as hazardous waste by being specifically listed as a hazardous waste in federal and/or state hazardous waste regulations, or based on characteristics of flammability, reactivity, corrosivity, or toxicity. Each hazardous waste is assigned an EPA Hazardous Waste Code consisting of a letter and three numbers. Additionally information on identifying hazardous waste is provided in Appendix 13-D.  

Local regulations will govern your ability to dispose of these materials. In all cases, it is recommended that local authorities be contacted with respect to disposal requirements and that disposal be accomplished through the use of a licensed contractor.

A portion of this material provided by EHSmanager.com

MSDS Quiz

The following exercise has been designed to ensure that all exposed faculty, staff and students of the institution understand how to locate and interpret pertinent information on a MSDS (Material Safety Data Sheet). Distribute any MSDS to faculty, staff and students and answer the following questions with them:

1.
What is the identity of the chemical as noted on the label?

2.
Who is the manufacturer or importer of the chemical?

3.
What is the emergency contact number?

4.
Are hazardous ingredients present in this chemical? If so, please list.

5.
What is the normal appearance and odor?

6.
Are there any physical and chemical characteristics that could change the chemical’s form (e.g., from liquid to gas) and hazards? If so, what are they?

7.
List any conditions that could cause a fire.

8.
How would you handle a fire or explosion?

9.
How would you put out a fire?

10.
Is the substance unstable? If so, what conditions should you avoid?

11.
What other materials should you avoid during handling and storage to prevent reactions?

12.
What hazards could result from reaction, breakdown or polymerization?

13.
How could the chemical enter your body?

14.
What specific health hazards are possible? Are they acute or chronic?

15.
What pre-existing medical conditions could exposure aggravate?

16.
Is the chemical a suspected cancer-causing agent?

17.
What are signs and symptoms of exposure?

18.
What are the safe handling and storage procedures?

19.
What precautions can you take to prevent a spill or leak?

20.
What would you do in the event of a spill or leak?

21.
How would you safely dispose of the chemical?

Provided by EHSmanager.com

Appendix 13-C

Sample Acknowledgement for Receipt of Hazard Communication Training Form

Written Hazard Communication Program

I acknowledge receipt of training on OSHA’s Hazard Communication Standard (29 CFR 1910.1200). Specifically, I have been instructed on the types of hazardous chemicals present on the (Insert institution name) campus and I understand the importance of protecting myself and my fellow faculty members, staff members and students from exposure to hazardous substances. I have been instructed and understand how to read and evaluate labels and Material Safety Data Sheets and will do my part to make our campus a safe learning and working environment.

I further understand that it is my responsibility to immediately inform my department head/supervisor about any hazardous substances that I am not familiar with or do not know how to handle safely. In addition, it is my responsibility, in the spirit of promoting a safe learning and working environment, to inform a fellow faculty member, staff member or student of proper procedures when observing the handling of a hazardous substance in an unsafe manner. Finally, I will do my part to insure that proper labels are maintained on all secondary containers that I utilize during the course of my work or study. 

__________________________________________________
_________

Faculty member, Staff member or Student Name and Signature
Date

__________________________________________________
_________

Trainer’s Name and Signature
Date

Provided by EHSmanager.com

Appendix 13-D
Hazardous Waste Guidelines

Hazardous Waste

This appendix covers those items that are addressed in the Federal regulations, as well as those that are typically found in state requirements.  Each institution must contact their local state agency regulating the disposal of hazardous waste to determine the specific requirements for hazardous waste control and disposal that apply to their campus.

Identification of Hazardous Waste

Federal regulation 40 CFR 261 and contains lists of specific materials which are hazardous wastes. Listed wastes are grouped by EPA Waste Codes on four lists:

· The "F" list, which applies primarily to spent solvents, sludges, etc.; 

· The "K" list which includes wastes from specific sources such as distillation bottoms, wastewater treatment sludges, etc.; 

· The "P" list of acutely hazardous wastes, and; 

· The "U" list containing various unused chemicals. 

Wastes found in the first list are assigned waste codes which begin with "F" (e.g., F001); wastes from the second list have waste codes beginning with "K" (e.g., K136), etc. Be careful to apply the correct list to your situation.

One example of the need for care in using lists is the list of acutely hazardous wastes (the "P" list). The "P" list only applies to unused commercial chemical products, manufacturing chemical intermediates, or off-specification commercial chemical products or their intermediates; a spent product, even if found in the "P" list will not carry a "P" waste code. 

Characteristics of a Hazardous Waste

Hazardous wastes are also characterized by other factors.  These factors are:

Ignitability

A waste exhibits the characteristic of ignitability and is assigned the Hazardous Waste Code D001 if it meets any of the following criteria:

(a)
It is a liquid, other than an aqueous solution containing less than 24% alcohol by volume and has a flash point less than 60°C (140°F);

(b)
It is not a liquid and is capable, under standard temperature and pressure, of causing fire through spontaneous chemical changes and, once ignited, burns so vigorously and persistently that it creates a hazard;

(c)
It is an ignitable compressed gas as defined in federal regulations or as determined by approved test methods;

(d)
It is an oxidizer as defined in federal regulations.

Corrosivity

A waste exhibits the characteristic of corrosivity and has a Hazardous Waste Code of D002, if it meets any of the following criteria:

(a)
It is aqueous and has a pH less than or equal to 2 or greater than or equal to 12.5, as determined by a pH meter using an approved test method;

(b)
It is a liquid and corrodes steel at a rate greater than 6.35 mm per year at a temperature of 55°C (130°F) as determined by approved methods.

Reactivity

A waste exhibits the characteristic of reactivity and has a Hazardous Waste Code of D003, if it meets any of the following criteria:

(a)
It is normally unstable and readily undergoes violent change without detonating;

(b)
Reacts violently with water;

(c)
Forms potentially explosive mixtures with water;

(d)
When mixed with water, it generates toxic gases, vapors, or fumes in a quantity sufficient to present a danger to public health or the environment;

(e)
It is a cyanide or sulfide bearing waste which, when exposed to pH conditions between 2 and 12.5, can generate toxic gases, vapors, or fumes in a quantity sufficient to present a danger to public health or the environment;

(f)
It is capable of detonation or explosive reaction if subjected to a strong initiating source or is heated under confinement;

(g)
It is readily capable of detonation or explosive decomposition or reaction at standard temperature and pressure;

(h)
It is a forbidden explosive, Class A explosive, or Class B explosive (Explosives 1.1, 1.2, or 1.3) as defined by U.S. Department of Transportation (DOT) regulations found in Title 49 of the Code of Federal Regulations.

Toxicity Characteristics

A waste exhibits the characteristic of toxicity if, using the Toxicity Characteristic Leaching Procedure (TCLP) or other approved procedure, the extract from a representative sample contains any of the contaminants listed below in concentrations equal to or greater than the noted levels. Hazardous waste codes assigned to these wastes are also listed on the following page:

HW Code
Contaminant
CAS Number
Level (mg/L)

D004
Arsenic
7440-38-2
5.0

D005
Barium
7440-39-3
100.0

D018
Benzene
71-43-2
0.5

D006
Cadmium
7440-43-9
1.0

D019
Carbon tetrachloride
56-23-5
0.5

D020
Chlordane
57-74-9
0.03

D021
Chlorobenzene
108-90-7
100.0

D022
Chloroform
67-66-3
6.0

D007
Chromium
7440-47-3
5.0

D023
Cresol, o-
95-48-7
200.0

D024
Cresol, m-
108-39-4
200.0

D025
Cresol, p-
106-44-5
200.0

D026
Cresol

200.0

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

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

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

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

D030
Dinitrotoluene, 2, 4-
121-14-2
0.13

D012
Endrin
72-20-8
0.02

D031
Heptachlor (and its epoxide)
76-44-8
0.008

D032
Hexachlorobenzene
118-74-1
0.13

D033
Hexachlororobutadiene
87-68-3
0.5

D034
Hexachloroethane
67-72-1
3.0

D008
Lead
7439-92-1
5.0

D013
Lindane
58-89-9
0.4

D009
Mercury
7439-97-6
0.2

D014
Methoxychlor
72-43-5
10.0

D035
Methyl ethyl Ketone (MEK)
78-93-3
200.0

D036
Nitrobenzene
98-95-3
2.0

D037
Pentachlorophenol
87-86-5
100.0

D038
Pyridine
110-86-1
5.0

D010
Selenium
7782-49-2
1.0

D011
Silver
7740-22-4
5.0

D039
Tetrachloroethylene
127-18-4
0.7

D015
Toxophene
8001-35-2
0.5

D040
Trichloroethylene
79-01-06
0.5

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

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

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

D043
Vinyl chloride
75-04-1
0.2

Some Common Wastes Which May Fail the TCLP Test

Photographic Chemicals

Used photographic chemicals containing silver in excess of 5 milligrams per liter (e.g., spent black and white fixers) are examples of a hazardous waste under the TCLP rule. The indiscriminate dumping of these chemicals, as with other hazardous wastes, could result in severe civil and criminal penalties and damage the environment. Therefore, spent black and white fixers and related materials should not be dumped down drains unless tested and found to be non-hazardous. If your operations generate such materials, you may choose from several methods to handle the resulting hazardous waste, including:

· Accumulating waste in containers for recovery or disposal by a hazardous waste contractor, or

· Recovering silver from waste by use of a chemical recovery cartridge or other approved system.

Departments recovering silver on-site with approved methods are not considered to be generators of hazardous waste and recovering significant quantities of silver may also negate a portion of the treatment cost. Recovery cartridge systems for this purpose are reasonably priced, requiring a onetime investment for the system, plus periodic maintenance costs.

Used Oils and Filters

When properly recycled, used oil from vacuum pumps and other sources is not currently classified as a hazardous waste unless combined with a hazardous waste. Uncontaminated oil should be collected and shipped via an approved contractor for recycling. Since contaminated oil must be disposed of as a hazardous waste, it is essential that vacuum pumps (and the pump oil) be protected from contamination. Uncontaminated waste oil should never be consolidated with contaminated waste oil.

Oil filters such as those removed from vehicles should be drained and crushed to remove all free flowing oil for recycling; the crushed filter may then be recycled or disposed as a special waste. Used engine oils and fully drained oil filters that are not recycled must be handled under waste management standards for used oil.

Spent Solvents

Waste petroleum based solvents will almost always be a hazardous waste based on ignitability (D001); however, contaminants in waste solvents may add additional hazards and EPA Waste Codes (yes, a waste can have more than one waste code). Examples include paint solvents from art studios and maintenance operations which may contain lead, chromium, or other heavy metals noted in the TCLP list.

Fluorescent Tubes

The presence of mercury within fluorescent tubes will frequently make these items a hazardous waste. Unless there is laboratory evidence to show that a fluorescent tube type is not a hazardous waste under the TCLP rule, these should not be indiscriminately placed in the solid waste.

Thermometers

Mercury-filled thermometers constitute a hazardous waste when broken. Due to the health hazards presented and the high cost for disposal of mercury spill debris, mercury-filled thermometers should be purchased only when no cost-effective alternative is available. Those departments which purchase mercury-filled thermometers must be prepared to pay all associated disposal costs unless prior arrangements are made with EH&S.

Batteries

Batteries of various types may contain lead, mercury and cadmium from the TCLP list, plus other materials such as lithium and nickel. While old lead-acid batteries are easily returned to recyclers and are not a hazardous waste when treated in this manner, other types of batteries may present problems. Small batteries like those found in computers and other electronic devices can cost many times their original value when disposed of as hazardous waste and present a great temptation for improper disposal. It is recommended that departments avoid the expense and potential legal ramifications by dealing only with vendors who will accept the return of old batteries.

Electronic Devices

Computer monitors, printed circuit boards and other electronic devices typically contain significant amounts of lead and other metals. Since electronic devices are known to contain significant quantities of heavy metals, some of which are listed hazardous wastes, unwanted electronic devices such as printed circuit boards, monitors, etc., should be routed through Central Receiving for recycling or resale. Do not dispose of these items in the dumpster.

What to Do With Your Hazardous Waste

Once your department has determined that a waste is hazardous, it is important to do the following:

· Store the waste properly.

· Accumulate waste in containers that are clean, in good condition, chemically compatible and appropriate for the quantity accumulated - quantities greater than one (1) gallon should be in unbreakable containers, metal safety cans are recommended for flammables suitable for storage in metal;

· If small quantities are accumulated in larger containers, do not combine different kinds of waste unless you know that they are compatible and are acceptable for disposal in the combined form;

· Flammable materials must be stored away from oxidizers, water reactive materials must be stored away from moisture and acids must be stored away from bases, etc.;

· Containers must be within a secure area where any leak will not cause harm to the environment;

· Containers must be closed at all times unless waste is being actively added to or removed from the containers.

· Label the waste with the date accumulation started, identity of the contents, quantity of each constituent and the words "HAZARDOUS WASTE."

· Schedule removal of the waste by a hazardous waste contractor.

· Inspect the hazardous waste on a weekly basis and keep a log showing: date and time of each inspection, name of the inspector, observations and any remedial action taken to correct problems.

· Install and maintain emergency equipment to be used in case of a spill.

· Post a Chemical Spill Procedure by the nearest phone and in the storage area. Be certain to designate an emergency coordinator who will respond to any emergency situation involving the waste. Fill in the appropriate phone numbers and other information on the Chemical Spill Procedure.

· Keep complete records of all hazardous waste, including generation date, quantities and kinds of materials.

· Provide appropriate training for personnel who handle or might otherwise be in proximity to the hazardous waste.

Satellite Accumulation Areas

Hazardous wastes may be accumulated in a Satellite Accumulation Area (SAA) at or near the point of waste generation. Quantities of waste stored in a (SAA) are limited to 55 gallons of non-acute hazardous waste or 1 quart (1 kg.) of acute hazardous waste; once the limit is reached, containers must be marked with the accumulation start date and moved to a central hazardous waste storage area within 72 hours. Container labeling, storage and inspection requirements must be complied with in the SAA.

Generator Status

Your generating location will be classified under environmental regulations as a Conditionally Exempt Small Quantity Generator (CESQG), Small Quantity Generator (SQG), or Large Quantity Generator (LQG) based on the following criteria:

Conditionally Exempt Small Quantity Generator 

• Total monthly generation is less than 100 kilograms (kg), and 

• Accumulation or generation of acutely hazardous waste ("P" listed) is less than 1 kg,

• Waste is accumulated in quantities less than 1,000 kg before shipping off-site.

Small Quantity Generator

• Total monthly generation is greater than 100 kg, but less than 1,000 kg, and

• Accumulation or generation of acutely hazardous waste is less than 1 kg, and

• Waste is accumulated in quantities less than 1,000 kg before shipping off-site.

Large Quantity Generator

• Total monthly generation is equal to or greater than 1,000 kg, or

• Accumulation or generation of acutely hazardous waste equal to or greater than 1 


kg, or

• Waste is accumulated in quantities equal to or greater than 1,000 kg before shipping off-site.

Generator status is important: Large Quantity Generators are more highly regulated, must ship wastes off-site every 90 days and must pay the maximum annual maintenance fees to regulatory agencies; Small Quantity Generators may hold hazardous wastes for up to 180 days (270 days if wastes are shipped more than 200 miles for treatment or disposal) and pay an annual maintenance fee which is about half that of the LQG; and Conditionally Exempt Small Quantity Generators pay no fee and have no storage time limit until certain quantities of waste are generated or accumulated.

It is very important to observe the time and quantity limits for storage. Exceeding these limits can result in serious legal consequences and reclassify your location as a storage facility. (A storage facility must have a special EPA permit and falls under very stringent regulatory constraints which present major administrative and financial burdens.) Departments are responsible for notifying the institution’s waste coordinator of new waste streams, changes in generation rates, etc., within ninety (90) days to assure proper generator classification.

It is essential that departments generating 1 kg or more of an acutely hazardous waste (from the “P” list) notify the hazardous waste contractor for removal of the waste prior to expiration of the 90 day time limit.

Drain Disposal 

In accordance with local regulations, limited quantities of non-hazardous chemicals may be introduced into the sanitary sewer for disposal; The appropriate section of your institution’s local sewer use ordinance should be consulted before discharge of chemicals into sanitary sewer systems. No chemical should ever be discharged into storm sewers.

Some Chemicals Prohibited from Drain Disposal

Based on the typical ordinances, the discharge of wastewater containing any of the materials listed below should not be performed, without checking with and getting permission from the local authority.

Acrylonitrile
Dichlorobenzene, p-
Heptachlorodibenzo-p-dioxins, 1,2,3,4,6,7,8-
Pentachlorodibenzofuran, 1,2,3,7,8,-

Aldrin
Dichlorobenzene, m-
Heptachlorodibenzofurans, total
Pentachlorodibenzofuran, 2,3,4,7,8,-

Aluminum
Dichlorobenzene, o-
Heptachlorodibenzofuran, 1,2,3,4,7,8,9-9
Pentachlorodibenzofurans, total

Barium
Dichlorobenzene, 1,4-
Heptachlorodibenzofuran, 1,2,3,4,6,7,8-
Phenols

Benzene
Dichlorobenzidene, 3,3-
Hexachlorobenzene
Pyrene

Benzo (a) pyrene
Dichloroethane, 1,2-
Hexachlorobutadiene
Tetrachlorodibenzo-p-dioxins, total

Benzotrichloride
Dichloroethane, 1,1-
Hexachlorodibenzo-p-dioxin, 1,2,3,7,8,9-
Tetrachlorodibenzo-p-dioxin, 2,3,7,8-

Beryllium
Dichloroethyl ether (bis (2-chloroethyl))
Hexachlorodibenzo-p-dioxin, 1,2,3,6,7,8-
Tetrachlorodibenzofuran, total

Bis (2-ethylexyl) phthalate (DEHP)
Dichloroethylene, trans-1,2-
Hexachlorodibenzo-p-dioxins, total
Tetrachloroethane, 1,1,1,2-

Bromobenzene
Dichloroethylene, cis-1,2-
Hexachlorodibenzofuran, 1,2,3,4,7,8-
Tetrahlorodibenzofuran, 2,3,7,8-

Bromodichloromethane
Dichloroethylene, 1,1-
Hexachlorodibenzofurans, total
Tin

Bromoform
Dichloropropane, 2,2-
Hexachlorodibenzofuran, 1,2,3,6,7,8-
Titanium

Carbon tetrachloride
Dichloropropane, 1,3-
Hexachlorodibenzofuran, 1,2,3,7,8,9-
Toluene

Chlordane
Dichloropropane, 1,2-
Hexachlorodibenzofuran, 2,3,4,6,7,8-
Toxaphene (chlorinated camphene)

Chlorobenzene
Dichloropropane, 1,1-
Isopropylbenzene
Trichloroethane, 1,1,2-

Chlorodibromomethane
Dichloropropene, 1,3-
Lindane
Trichloroethylene

Chloroethane
Dieldrin
Methyl chloride (Chloromethane)
Trichloropropane, 1,2,3-

Chloroform
Diisobutylenes
Molybdenum
Vinyl chloride

Chlorophenol, 2-
Dimethylnitrosamine
Octachlorodibenzo-p-dioxin
Xylenes, o,m,p-

Chlorotoluene, p-
Dinitroluene, 2,4-
Octachlorodibenzofuran


Chlorotoluene, o-
Dinitrophenol, 2,4-
PCB-1260


Cumene
Ethyl benzene
Pentachlorodibenzo-p-dioxin, 2,3,4,7,8-


DDT/DDE/DDD
Heptachlor
Pentachlorodibenzo-p-dioxin, 1,2,3,7,8-


Dibromo-3-chloropropane, 1,2-
Heptachlorodibenzo-p-dioxins, total
Pentachlorodibenzo-p-dioxins, total


Dibutylphthalate




Neutralization

Chemicals with a pH less than 5.5 or greater than 10 must not be introduced into the sewer. Where a chemical would otherwise be acceptable for sewer disposal, neutralize corrosive solutions to acceptable levels before disposal down the drain. Contaminants such as heavy metals or hazardous reaction products will make the neutralized solution unacceptable for drain disposal. In all cases of neutralization, be careful – perform the procedure in an approved fume hood with a safety shield, wear the proper personal protective equipment and work slowly to prevent splattering and container damage due to the exothermic reaction.

Mixed Waste

Regulatory complexities treat different types of waste in distinctly different ways. In addition, there are few facilities authorized to transport, treat and/or dispose of materials falling under differing regulatory constraints. Therefore, it is essential that personnel exercise great care in not mixing hazardous waste with materials which are radioactive or infectious. These combinations, called Mixed Waste, may be virtually impossible to dispose of at the present time and represent a significant liability to the institution and generating departments. 

Potentially Infectious Materials

Potentially infectious items, including cultures, pathogenic waste, human blood and blood products, sharps and certain body fluids, must be accumulated, handled and disposed of in accordance with institution exposure control plans, the OSHA Blood borne Pathogens Standard and related regulations. In order to avoid the potential liability associated with the appearance of improper disposal, institution personnel are urged to dispose of all hypodermic needles, syringes, scalpel blades, needles with tubing attached, culture dishes, etc., through the medical waste contractor.

Sharps must be accumulated in properly labeled, puncture resistant, leak proof containers. Call the institution’s Environmental, Health and Safety Department for guidance on proper handling and disposal of potentially infectious materials.

Empty Containers

When accepting or disposing of drums or other containers, it is wise to confirm that they are empty. A container is legally empty based on the following criteria:

Compressed Gas

A container which has held a compressed gas which is a hazardous waste may be considered empty when the pressure within the container is equal to atmospheric pressure.

Acutely Hazardous Waste

A container which has held an acutely hazardous waste must be triple rinsed using a solvent capable of removing the chemical contained therein, or cleaned by another method that is legally acceptable, or by removing and properly handling any inner liner which prevented contact with the container. Materials rinsed out of the container and any liner must be properly handled and disposed of.

Other Hazardous Waste

All waste must be removed from the container to the extent possible through commonly employed methods of removal for the type of container (e.g., pouring, pumping, etc.). When residue remains, review local regulations for guidance before disposing of the container or residue.

Obliterate the labels and other markings before disposing of an empty container which held a hazardous chemical. Render glass containers useless by safely breaking them; plastic and small metal containers may be carefully punctured before disposal to prevent further use. Some empty metal drums may be recycled through a reputable drum recycler; check local regulations for guidance.

Waste Minimization

The most effective method of reducing disposal costs, quantity and toxicity of waste and the associated safety and administrative problems is to never generate the waste. Some suggestions for reducing waste are listed below:

· Centralize the purchase of hazardous materials within the department by processing all orders through one person or one office.

· Order only what is needed now, not what you might need for future processes.

· Maintain an up-to-date inventory and check for in-house availability before ordering new material.

· Use materials on a first-in, first-out basis to prevent degradation in storage.

· Reduce the scale of laboratory processes.

· Substitute less hazardous materials in processes (e.g., special detergents in place of chromic acid solution to clean glassware).

· Reuse materials by making the product of one process the raw material for a later process.

· Reduce the hazardous properties of waste as the final step in experiments.

· Train personnel in waste reduction techniques.

· Centralize waste collection within each building.

Inventory Control for Waste Reduction

In addition to potentially serious safety problems and storage difficulties, uncontrolled inventories of hazardous materials eventually lead to increased hazardous waste generation. Department chairs are strongly encouraged to address these difficulties by following guidance found above and in the Laboratory Chemical Hygiene Plan (See Appendix 14-A).

It is especially important to date all chemical containers to indicate when the containers are received and when they are opened. Those chemicals known to form potentially explosive peroxides need to be identified.  A list of the more common potentially explosive peroxide forming chemicals and the recommended shelf life for storage of open containers of these materials is provided below. It is recommended that unopened containers be disposed of 12 months after receipt.

Chemical Name
CAS No.
Recommended Shelf Life after Opening

Acetal
105-57-7
6 months

Acrylic Acid
79-107
6 months

Acrylonitrile
107-13-1
6 months

Boron trifluoride etherate
109-63-7
6 months

Butadiene
106-99-0
6 months

Butyraldeyde
123-72-8
6 months

Chlorobutadiene
126-99-8
6 months

Chlorofluoroethylene
79-38-9
6 months

Cumene
98-82-8
6 months

Cyclohexane
110-83-8
6 months

Decahydronapthalene
91-17-8
6 months

Dicyclopentaiene
77-73-6
6 months

Diethylene glycol dimethyl ether (Diglyme)
111-96-6
6 months

Diethylpyrocarbonate
1609-47-8
6 months

Dioxane
123-91-1
6 months

Divinyl acetylene
821-08-9
3 months

Ethylene Glycol dimethyl ether (Glyme)
110-71-4
6 months

Ethyl ether
60-29-7
6 months

2-Heptanone
110-43-0
6 months

Isopentyl alcohol
123-51-3
6 months

Isopropyl alcohol
67-63-0
6 months

Isopropyl ether
108-20-3
3 months

Methyl isobutyl ketone
108-10-1
6 months

Methyl acetylene
74-99-7
6 months

Methylcyclopentane
96-37-7
6 months

Methyl methacrylate
80-62-6
6 months

Potasium tert-Butoxide
865-47-4
6 months

Potassium metal
7440-09-7
3 months

Sodium amide
7782-92-5
3 months

Styrene
100-42-5
6 months

Tetrafluoroethylene
116-14-3
6 months

Tetrahydrofuran
109-99-9
6 months

Tetrahydronapthalene
119-64-2
6 months

Vinyl acetate
108-05-4
6 months

Vinyl acetylene
689-97-4
6 months

Vinyl chloride
75-01-4
6 months

Vinyl ether
109-93-3
6 months

Vinyl ethyl ether
109-92-3
6 months

Vinyl pyridine
1337-81-1
6 months

Vinylidene chloride
75-35-4
3 months

Disposal of unused peroxide formers by the times suggested in the list will decrease the probability of an explosion and reduce disposal costs by thousands of dollars. Never drop, shake, or attempt to remove the cap from old picric acid or peroxide former containers.

Departments allowing chemicals to deteriorate to the point of becoming unstable must be prepared to pay costs for bomb disposal technicians, disposal charges and fees to regulatory agencies. Such departments must also be prepared for the inconvenience of temporary building evacuation and losing the use of laboratories and storage rooms containing potentially shock sensitive explosives until the materials are properly removed.

Decommissioning Chemical Storage Areas

Upon completion of a faculty or staff member’s association with the institution or transfer to another work area, the department chair must assure that all hazardous materials under that person's supervision are disposed of, transferred to the care of another employee, or removed to storage. Strict adherence to this policy will reduce the likelihood of accumulating orphaned chemicals, some of which may become dangerously unstable.

Waste Reduction Plans

Many states have policies to reduce and prevent the generation of hazardous waste. These policies typically require that each department generating hazardous waste must prepare a hazardous waste reduction plan which must be updated annually.

At a minimum, waste reduction plans typically include the following items:

· A written policy supporting the hazardous waste reduction plan which is signed by the Administration (i.e., the department chair for the departmental plan);

· The scope and objectives of the plan;

· A description of technically and economically practical hazardous waste reduction options and a schedule of implementing these options;

· A description of a hazardous waste cost accounting system;

· A description of employee awareness and training programs; and

· A description of how the plan has been or will be incorporated into management practices and procedures so as to insure an ongoing effort.

A generator or person failing to comply with the above act is subject to civil penalties. 

The Contingency Plan

Contingency Plans are required under 40 CFR 265.50 and state regulations. Subpart D requires that Large Quantity Generators operating 90-day accumulation areas under 40 CFR 262.34 must write and implement a Contingency Plan, assign an Emergency Coordinator and implement specific procedures to minimize hazards to human health or the environment from fires, explosions, or unplanned release of hazardous waste or hazardous constituents from their facilities to air, surface water, or soil. 

Departments having Large Quantity Generator status must have a Contingency Plan. Small Quantity Generators must still have an Emergency Coordinator and an Emergency Response Procedure.

Examples of items that need to be in a Contingency Plan are:

· A description of the actions departmental personnel must take to comply in response to fire, explosions, or any unplanned sudden or non-sudden release of hazardous waste or hazardous waste constituents to air, soil, or surface water at the facility. (If a Spill Prevention, Control and Countermeasures (SPCC) Plan in accordance with 40 CFR 112 or 40 CFR 1510, or some other Emergency or Contingency Plan has been prepared, the department may amend the Plan to incorporate hazardous waste management provision that are sufficient to comply with these requirements.)

· A description of the arrangement agreed to by local police departments, fire departments, hospitals, contractors and State and local emergency response teams to coordinate emergency services.

· A list of names, address and phone numbers (office and home) of all persons qualified to act as Emergency Coordinator and this list must be kept up to date. Where more than one person is listed, one must be named as the primary Emergency Coordinator and others must be listed in the order in which they will assume responsibility as alternates.

· A list of all emergency equipment at the facility [such as fire extinguishing systems, spill control equipment, communications and alarm systems (internal and external) and decontamination equipment] and where this equipment is required. This list must be kept up to date. In addition, the Plan must include the location and a physical description of each item on the list and a brief outline of its capabilities.

· An Evacuation Plan for facility personnel where there is a possibility that evacuation could be necessary. This Plan must describe signal(s) to be used for evacuation, evacuation routes and alternate evacuation routes (in cases where the primary routes could be blocked by releases of hazardous waste or fires).

A copy of the Contingency Plan and all revisions to the Plan should be maintained within the department and submitted to all police departments, fire departments, hospitals and state and local emergency response teams that may be called upon to provide emergency services. The Plan must be reviewed and immediately amended, if necessary, whenever applicable regulations are revised; the Plan fails in an emergency; the facility changes in design, construction, operation, maintenance, or other circumstances in a way that materially increase the potential for fires, explosions, or releases of hazardous waste or hazardous waste constituents, or change the response necessary in an emergency; the list of Emergency Coordinators changes; or the list of emergency equipment changes.

There must be at least one faculty or staff member available at all times either on site or on call (i.e., available to respond to an emergency by reaching the facility within a short period of time) with the responsibility of coordinating all emergency response measures. This Emergency Coordinator must be thoroughly familiar with all aspects of the Contingency Plan, all operations and activities at the facility, the location and characteristics of waste handled, the location of all records within the facility and the facility layout. In addition, this person must have the authority to commit the resources needed to carry out the Contingency Plan. 

Once the Contingency Plan is written; it will need to be reviewed at least on an annual basis; and changed if a new Department Chair is selected or the designated Emergency Coordinator is changed.

Shipment of Hazardous Waste

Since hazardous wastes must be transported in commerce by Department of Transportation permitted haulers, movement of hazardous waste in commerce by institution personnel is prohibited. When necessary to transport chemicals on institution property, it is important to maintain a spill control kit suitable for the substance and to provide adequate training for personnel who might have to control a spill. When shipping waste off-site through a permitted transporter, a signed hazardous waste manifest must accompany each shipment. Only personnel who have been appropriately trained and certified may be involved in shipping hazardous materials; this includes personnel signing hazardous waste manifests. 

Transportation Security Plans

Each department holding hazardous waste for shipment must implement appropriate security measures. These measures must be included in a written departmental transportation security plan which addresses who will have access to the waste and how access will be limited to those who are trained and authorized. Methods of restricting access include:

(1) Installing or replacing locks to limit access to specific individuals, 

(2) Installing alarms to limit access to specific individuals and

(3) Performing background checks on all faculty, staff and students who have access to the area.

Each faculty member, staff member or student involved in the hazardous waste program must receive training in the security plan at appropriate intervals.

Important Documents

The hazardous waste manifest, hazardous waste disposal certificates and related documents such as drum packing lists are important legal documents. Copies of these documents should be retained by each generating department. 

Disposing of Unwanted Equipment

Unwanted equipment destined for landfill poses a potentially serious liability. It is essential that all hazardous materials associated with equipment destined for landfill be removed and properly disposed. Some items to check for are noted below:

· Coolants, including ethylene glycol antifreeze

· Oil, including pump oil

· Refrigerants, including freon and ammonia

· Batteries

· Fluorescent lamp ballasts

· Lead, including that found in electronic devices

· Mercury, including that found in switches and thermostats

It is the responsibility of each department to ensure that all unwanted equipment is acceptable for landfill. 
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