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1.0 Introduction

1.1 Chemical Hygiene Plan

1.2 Explanation of the Lab Standard

1.3 Responsibilities 

  a. DEHNR

  b. Lab Manager

  c. Lab Supervisor

  d. Lab Analysts

  e. Outside Contractors, Maintenance Workers, and Housekeeping Staff

1.1 Chemical Hygiene Plan 

The purpose of this Chemical Hygiene Plan is to define work practices and procedures to help ensure that laboratory workers and employees at the City of Newton WWTP are protected from health hazards associated with the hazardous chemicals with which they work. The Chemical Hygiene Plan is part of the City's compliance with the standard promulgated by OSHA entitled "Hazardous Work in Laboratories." For simplicity, this standard will be referred to as the Lab Standard in this document. 

1.2 Explanation of the Lab Standard 

The Lab Standard defines a hazardous chemical as "a chemical for which there is statistically significant evidence, based on at least one study conducted in accordance with established scientific principles, that acute or chronic health 

effects may occur in employees who are exposed to the chemical." In addition, the Lab Standard defines a laboratory as "a facility where the laboratory use of relatively small quantities of hazardous chemicals are used on a non-production 

basis." Finally, an employee in the Lab Standard is defined as "a person who is assigned to work in a laboratory workplace and who may be exposed to hazardous chemicals in the course of his or her assignments." For the purposes of this Chemical Hygiene Plan, the employee described above will be called a laboratory worker. 

1.3 Responsibilities 

a. DEHNR Inspectors 

The DEHNR Inspectors shall: 

· Provide technical assistance to laboratory supervisors and workers concerning appropriate storage, handling, and disposal of hazardous chemicals; 

· Conduct exposure assessments and laboratory inspections upon request and on a routine basis; 

· Provide technical assistance concerning personal protective equipment and laboratory safety equipment; 

· Remain knowledgeable of rules and regulations concerning chemicals used 

· Advise on waste disposal procedures and protocols. 

· Meet with the Lab Supervisor to provide assistance and regulatory updates. 

b. Lab Manager

Lab Manager has the primary responsibility for the health and safety of their employees. Specific responsibilities regarding the implementation of the Chemical Hygiene Plan shall be to: 

· Direct employees to tailor a Plan to include lab-specific guidelines and to develop strategies to implement the Plan; 

· Determine and direct the method of the enforcement and compliance of the Chemical Hygiene Plan; 

· Make budget arrangements for health and safety improvements; and 

· Work with Lab Supervisor to implement each Chemical Hygiene Plan. 

c. Lab Supervisor 

The Lab Supervisor in charge of supervising laboratories (referred to as Laboratory Supervisor throughout document) have the following responsibilities for implementing the Chemical Hygiene Plan and shall: 

· Maintain the following records: Copy of inspections by regulatory agencies, Reports or warnings of CHP non-compliance,  Attendance sign-in log from training sessions, Autoclave log for Infectious Waste; 

· Act as liaison between the department and Lab Manager; 

· Inform and educate the staff with regard to general safety procedures and the tenets of the CHP; 

· Seek ways to improve the CHP. 

· Maintain copies of Material Safety Data Sheets and other laboratory and chemical safety literature; 

· Maintain records of exposure monitoring and any written opinions from examining physicians.

· Inform and train employees concerning chemical safety as required by this Plan; 

· Implement and enforce rules and standards concerning health and safety for laboratories under supervisor's jurisdiction; 

· Ensure compliance of laboratory workers with this Plan; 

· Ensure the availability and enforce the use of appropriate personal protective equipment; 

· Remain cognizant of chemicals stored and used in labs and their associated hazards; 

· Conduct internal inspections of labs for health and safety concerns; 

· Ensure that labels on incoming containers of hazardous chemicals are not removed or defaced; 

· Request assistance from the DEHNR as needed; 

· Maintain the following records: Waste records for the laboratory, Inventories of hazardous substances; Keep any update record of chemicals stored in the lab including amounts and dates of procurement. 

· Request allocation of funds from superiors for health and safety improvements as needed; and Notify Lab Manager immediately if conditions pose a serious threat or a serious accident or injury occurs which requires medical attention. 

· Indicate by their signature that they have read and understood the Chemical Hygiene Plan, and are willing to comply with its tenets to the best of their ability . 

d. Lab Analysts

Employee responsibilities regarding the Chemical Hygiene Plan are the following: 

· Follow all health and safety standards and rules set forth by this Chemical Hygiene plan and the Laboratory Supervisor. 

· Report all hazardous conditions to the supervisor; 

· Wear or use prescribed protective equipment; 

· Report any job-related injuries or illness to the supervisor and seek treatment immediately; 

· Refrain from the operation of any equipment or instrumentation without proper instruction and authorization; 

· Remain knowledgeable of the hazards of the chemicals in the lab and how to handle hazardous chemicals safely; 

· Request information and training when unsure how to handle a hazardous chemical or procedure. 

· Indicate by their signature that they have read and understood the Chemical Hygiene Plan, and are willing to comply with its tenets to the best of their ability . 

· The Lab Analysts shall: Repair, inspect, flush, and maintain records on the following safety equipment: Eyewash stations, Safety showers. Note: Check eyewash and showers on a once a week basis for any needed repairs. Fume hoods must be calibrated by a qualified individual on a yearly basis. 

· Work with administrators and other employees to develop and implement appropriate chemical hygiene policies and practices; 

· Inform and educate the staff with regard to general safety procedures and the tenets of the CHP; 

· Ensure staff compliance with the CHP; 

· Maintain copies of Material Safety Data Sheets and other laboratory and chemical safety literature; 

· Maintain records of exposure monitoring and any written opinions from examining physicians. 

· Seek ways to improve the Chemical Hygiene Plan.

f. Outside Contractors, Maintenance Workers, and Housekeeping Staff 

The Lab Supervisor and the employees are all responsible for the safety of outsiders to the lab areas. Lab Supervisor shall assure that contractors are informed of the hazards in the lab and precautions taken to protect against them. 

· In general, lab employees are responsible for the daily maintenance of their areas. Maintenance workers are not expected to be present in lab areas on a daily basis. Work by outside contractors or maintenance workers should be 

      scheduled so that one or more responsible lab employees are present for questions and explanation of lab safety     requirements. The scope of cleaning by maintenance workers should be limited to floors, windows, emptying of 

non-hazardous trash. Lab employees should conduct cleaning of counters and shelves. 

2.0      HAZARD RECOGNITION
All lab employees shall be knowledgeable concerning the hazards associated with their operations. It is therefore important that staff be able to discern the hazardous properties among different chemicals they use. To do so, staff shall 

have a basic understanding of toxicological principles, hazard recognition, and acceptable exposure levels. To assist with this understanding, a discussion of these subjects is provided in Appendix B. 

3.0     STANDARD OPERATING PROCEDURES FOR LABORATORY CHEMICALS

3.1 Administrative Procedures

  a. Chemical Procurement

  b. Prior Approval

  c. Working Alone - Unattended Operations

3.2 General Chemical Safety

  a. Horseplay

  b. Personal Hygiene

  c. Housekeeping

  d. Material Transport

  e. Solvent Storage and Handling

  f. Glassware and Laboratory Equipment

  g. Vacuum and Pressure Operations

  h. Sinks and Refrigerators

  i. Compressed Gases

  j. Fume Hoods

  k. Warning Signs and Labels

 3.3 Waste Disposal

  a. Labeling Waste Containers

  b. Storing Waste

  c. Having Waste Picked up for Disposal

  d. Potentially Infectious Material Waste

  e. Minimizing Waste

  f. Using Sink Drains and the Sewer

3.4 Special Chemical Safety

  a. Corrosive Substances

  b. Oxidizers

  c. Oxygen and Moisture Sensitive Compounds

  d. Pyrophoric Compounds

  e. Peroxide-Forming Compounds

  f. Explosive and Shock-Sensitive Compounds

  g. Incompatible Materials

  h. Mercury

3.5 General Biological Safety

  a. Universal Precautions

  b. Containers for Contaminated Material 

  c. Work Area Restrictions

 3.1 Administrative Procedures 

a. Chemical Procurement 

Chemical containers shall not be accepted by staff without accompanying labels and packaging in accordance with all appropriate regulations. All chemical shipments should be dated and initialed by storeroom personnel when received and opened by user and noted of the user records. See Appendix H for Chemical Storage Requirements.

b. Prior Approval 

Based on the Standard Operating Procedures and the personal protective equipment in appendix F, prior approval of chemical use is not needed at this time.

c. Working Alone - Unattended Operations 

When working with hazardous materials, it is advisable to have a second person present, or at a minimum, maintain surveillance via telephone contact. A dangerous experiment is one that will impose an immediate threat to life, if there is a loss of water pressure, electricity or hood operation. Those experiments that cannot be safely isolated shall not be performed unattended unless a suitable monitor is present and functioning. 

3.2 General Chemical Safety 

a. Horseplay 

· Horseplay of any kind is strictly forbidden in the laboratories. 

b. Personal Hygiene 

· Wash promptly if skin contact is made with any chemical, regardless of corrosivity. Use emergency eyewash or shower when appropriate. 

· Wear appropriate eye protection at all times. 

· Mouth Pipetting is forbidden; use suction bulbs or other pipetting devices.

· Eating, drinking, and the application of cosmetics is forbidden in areas where hazardous chemicals are used and shall be done only in well-defined designated areas. 

· Do not store food in the same refrigerator with chemicals or biohazards.

c. Housekeeping 

· Access to emergency equipment, showers, eyewashes, and exits must NOT be blocked in anyway with equipment, furniture, etc. 

· Work areas and floors are not to be used for excessive storage. 

· Promptly respond to all spills according to Section 8.0; properly dispose of the spilled chemical and cleanup materials and document. 

d. Material Transport 

· Glass containers or containers holding hazardous materials shall be transported in rubber buckets with handles. The secondary containers are available for transport from the stockroom. 

e. Solvent Storage and Handling 

· Flammable and combustible liquids in moderate amounts (less than 5 gallons) may be stored in the laboratory. Larger quantities require a flammable liquid storage cabinet and cannot exceed 60 gallons of a class I flammable liquid or a class II combustible liquid. 

f. Glassware and Laboratory Equipment 

· All broken glassware will be immediately disposed of in a rigid, puncture-resistant container, such as a 5 gallon bucket. Contaminated glassware should be de-contaminated in an appropriate manner for the chemical or biohazard used, but in such a manner, as to minimize harm from the glass to all present and future handlers. 

· All laboratory equipment shall be used only for its intended purpose, unless appropriately modified. 

g. Vacuum and Pressure Operations 

· The hazards of high-pressure systems arise largely from failures caused by leaks, pulsation, vibration, and over pressure. Pressure gauges should be checked and recalibrated on a regular basis and documented. 

· Extra precautions are necessary when working with vacuum and high-pressure devices. If explosion or implosion appears possible, face shields should be worn to protect the face and neck of the user. 

h. Sinks and Refrigerators 

Sinks: 

· May only be used for aqueous/non-hazardous material. 

· Should have water added periodically to prevent desiccation of the drain trap and exposure to sewer gases. 

· Should be kept clean and free of debris. 

Refrigerators: 

· Explosion proof refrigerators are to be used for storage of flammable or unstable chemicals. Under no circumstances should food or drink be stored in refrigerators containing chemicals. 

· Stored chemicals and other materials must be tightly closed and labeled. Out of date chemicals should be disposed of in accordance with Section 3.3. 

i. Compressed Gases 

· Cylinders must be stored in well-ventilated areas with their protective caps screwed on and the cylinder secured (e.g., strapped or chained) to reduce the chance of the cylinder being knocked over. Do not store cylinders near heat or high traffic areas. Separate flammables and oxidizers, and store empty and full cylinders separately. Storage of large quantities of cylinders must be done in an approved gas cylinder storage area. 

· Use appropriate hand carts to move cylinders. Cylinders must be secured to the cart during transport with protective caps in place. Always consider cylinders as full and handle them with corresponding care. 

· Cylinders should be secured at all times, during transport, storage and use. 

j. Fume Hoods 

· Make sure hood has been maintained in accordance with Section 4.3. 

· Make sure the exhaust blower is operating and air is entering the hood prior to starting an experiment. 

· Keep the sash of the hood as low as possible to increase the inward velocity of the air at the opening of the hood. 

· Do not place your face inside of the hood. Keep hands out as much as possible. 

· Keep sources of emission six (6) inches inside the hood. 

· Minimize the storage of chemicals in the hood. Clean up all spills immediately. 

· Periodically clean hood interior, including fluorescent bulb panel. If volatile or corrosive materials are stored in the hood, it should be in continuous operation. 

· Do not use the hood for disposal. See Section 3.3 for waste disposal information. 

· Do not handle dangerous materials in a hood filled with equipment or chemicals. 

k. Warning Signs and Labels 

Warning Signs: 

· Laboratory areas should be posted with warning signs, such as biological hazards, fire hazards, laser operations, etc. Other signs should be posted to show the locations of safety showers, eyewash stations, exits, and fire extinguishers. 

Labels: 

· Waste containers should be labeled in accordance with Section 3.3(a). 

· Labels on containers of chemicals should contain information on the hazards associated with use of the chemical. 

· Unlabeled bottles of chemicals should not be opened; such materials should be disposed of promptly and will require special handling procedures. 

3.3 Waste Disposal 

· We should strive to minimize or prevent waste generation. Waste minimization is an action of both local and global significance and staff are encouraged to share thoughts and ideas concerning waste minimization and prevention. 

      Inevitably, some waste will be generated. The City of Newton is committed to managing its wastes in a safe and       efficient manner. These procedures govern the management of hazardous waste at the City. 

· Hazardous waste management is ruled by increasingly stringent and complex regulations. Management of chemical and hazardous wastes at the City is accomplished by the generator of the waste. It is the generator who is ultimately responsible for assuring that waste generated is managed in a safe and appropriate manner. Any waste material that may, upon contact, present a hazard to one's health or surrounding environment should be treated as a potentially hazardous waste. This includes spent or unused chemicals, cleaning solutions, oils, etc.. If there is any doubt whether a material should be treated as hazardous, contact the Lab Supervisor.

a. Labeling Waste Containers 

All containers should be labeled in accordance with the contracted waste disposal company's guidelines. 

b. Storing Waste 

· All waste shall be stored in a safe and secure area. Waste shall remain in such areas until picked up by a waste diposal company. Never leave waste in a hallway or other unsecured area where it may be subject to public contact. Wastes should be properly segregated. Halogenated materials should be kept separate from non-halogenated and solids separated from liquids. 

· Generators are responsible for obtaining necessary storage containers. 

· Containers shall be structurally sound, in good condition, and have a tight fitting cap. Stoppered bottles and plastic milk or soda bottles are not acceptable. A waste generator shall also assure that a container is compatible with the material to be stored. Materials that may generate vapor, such as solvents and other low boiling point materials, should be stored in a properly ventilated area. All waste containers should have at least 10 to 20% headspace left in them to avoid pressure build up that may occur with expansion. 

c. Having Waste Picked Up for Disposal 

Guidelines from contracted company for disposal should be followed. At the present time, Hach arranges for these needs.

d. Potentially Infectious Material Waste 

Potentially Infectious Material (PIM) refers to materials that can be infectious to humans and associated biologicals. 

Examples of potentially infectious materials include: 

1. Raw Influent

2. Industry Samples

3. Biosolids

4. Sample from plant processes

Non-Regulated Waste material includes: 

1. Waste generated as general household waste 

2. Waste (except for sharps) for which the infectious potential has been eliminated by autoclaving. Potentially infectious material can be disposed of in one of several manners. Rendering the material non-infectious by such means as autoclaving allows the material to be considered a non-regulated waste.  Store waste in a manner and location that provides protection from water, rain, and wind. 

e. Minimizing Waste 

Waste minimization or prevention can be accomplished many different ways. Generators are strongly encouraged to be alert for alternative procedures or products that will reduce or prevent waste generation. Employees should be familiar with the nature of the waste they generate, including composition and quantity. 

f. Using Sink Drains and the Sewer 

Sink drains or the sewer should never be used as a means to dispose of hazardous or other chemical waste unless it is known to be environmentally compatible. Chemical and waste products should enter the sewer only through actions incident to the process or experiment, such as container washing and rinsing. Waste material should otherwise be collected for pickup and disposal. Materials of questionable nature should not be put down the drain without first 

contacting the Lab Supervisor. Never allow flammable liquids, mercury, or extremely toxic substances to enter the sewer. 

3.4 Special Chemical Safety 

a. Corrosive Substances 

Corrosives attack human tissue and cause irritation, chemical burns, and in severe cases, tissue destruction. In case of skin or eye contact with corrosives, prompt treatment with a physiologically correct buffered saline is important. Consultation with a medical professional is required. Safety showers and eyewash fountains must be provided for this purpose and must be readily available to all lab occupants. All labs should have eyewash stations. Types of corrosives and examples of each are: 

Acids: 

Inorganic or mineral acids include sulfuric, nitric, hydrochloric, phosphoric and hydrofluoric. Concentrated solutions of hydrofluoric acid(HF) can penetrate the skin and soft tissue, causing destruction and intense pain. A neutralizing 

gel shall be kept in the lab any time HF is used. Organic acids contain a carboxylic group, (-COOH) and are generally less acidic and corrosive than the mineral acids. Common organic acids include acetic, benzoic, citric, and oxalic. 

Bases:

Bases are alkaline substances that have a pH above 7 when dissolved in water. Contact with the skin causes a "slippery" or "soapy" feeling. Examples of common bases include: Ammonium hydroxide, Calcium hydroxide, Potassium carbonate, Potassium hydroxide, Sodium carbonate, Sodium hydroxide.  The eye is especially susceptible to alkalies and splash goggles or face shields are required whenever there is a possibility of eye contact. 

Halogens: 

The elemental halogens (bromine, chlorine, fluorine, and iodine) are all extremely corrosive, especially to the respiratory system. They are also capable of causing the deterioration of many materials of construction used for gaskets, piping, and tubing. 

Organic Compounds: 

Can be as corrosive as the inorganic acids and bases. Examples include phenols, amines and some unsaturated ketones. In addition, many organics can be absorbed through the intact skin and produce toxic effects.

 b. Oxidizers 

Oxidizers are compounds (solid, liquid, gas) that evolve oxygen or are electron acceptors either at room temperature or upon slight heating. This group includes peroxides, chlorates, perchlorates, nitrates, permanganates, and the elemental 

halogens. Oxidizers can react vigorously at ambient temperatures when they contact organic material or reducing substances. 

c. Oxygen and Moisture Sensitive Compounds 

Many chemical compounds deteriorate when exposed to air. For most of these, oxidation only causes a decrease in purity. But for a few, extreme reactivity with oxygen leads to other effects. Another group of compounds reacts with 

atmospheric moisture and causes the release of toxic or flammable gases or vapors or the generation of enough heat to cause fires and explosions. In the following information, the threshold limit value (TLV) is the safe amount to 

which a person can be exposed to without harm. 

Examples: 

· Aluminum Alkyls React with moisture to generate extremely flammable hydrocarbon vapor. 

· Phosphides React with moisture to form highly toxic phosphine (TLV=0.3 ppm) 

· Potassium Reacts with moisture to release hydrogen and when combined with oxygen to cause ignition and explosion. 

· Selenides Moisture causes release of the extremely toxic hydrogen selenide (TLV=0.05 ppm) 

· Sodium Reacts with moisture to release hydrogen. The heat generated may cause a fire. 

· Sulfides Hydrogen sulfide (TLV=10 ppm) formed on contact with moist air. 

These substances should only be handled in a glove box with an inert atmosphere or in special glassware (Schlenk techniques) to avoid the aforementioned effects during work. Storage in special containers with a nitrogen 

atmosphere is often necessary. Potassium and sodium are usually stored under a non-volatile hydrocarbon liquid to exclude oxygen and moisture. 

d. Pyrophoric Compounds 

Pyrophorics are a special subgroup of air-sensitive compounds. These substances are so reactive that they will ignite spontaneously when exposed to air. It is obvious that the handling requirements for pyrophorics are extremely 

restrictive. 

e. Peroxide-Forming Compounds

 Some organic compounds are unusually susceptible to atmospheric oxidation. They 

require special storage and handling procedures to minimize the formation of peroxides that may create an explosion hazard. Once formed, peroxides are thermally unstable and may also be shock-sensitive. The types of organic compounds that are most apt to form peroxides include: 

· Aldehydes and ketones 

· Ethers-especially those with primary or secondary alkyl groups 

· Allylic or benzylic structures 

Avoid distilling compounds that may contain peroxides. There are test procedures for detecting peroxide compounds and approved methods are available for destroying them once they have formed. Peroxide forming compounds must be dated upon receipt. Inhibited ethers can be stored for a maximum of one year. Uninhibited ethers may only be stored for six 

months. After these dates, peroxide formation may increase, thereby increasing the instability of the material. Disposal of dated peroxide-forming materials is quite difficult and must be accomplished by specially trained and outfitted 

personnel. Workers should be aware that ethers have the greatest ability to form peroxides, but the other classes of compounds should be routinely evaluated by need and age for waste disposal. 

f. Explosive and Shock-Sensitive Compounds 

Shock-sensitive and/or explosive compounds are an obvious safety problem even for laboratory-scale quantities. The first step in safe operations with such substances is a recognition of the potential for damage and personal injury. If 

possible, avoid their use. 

Examples:

· Azides (Lead azides) 

· Nitro-Compounds (Trinitrotoluene (TNT) )

· Poly-Nitrates (Nitroglycol and Nitroglycerine )

· Perchlorates (Perchloric acid and its salts) 

· Peroxides (Benzoyl peroxide or Methylethyl ketone peroxide) 

Refer to the MSDS and other literature to learn about the potential problems and the proper procedures for working safely with these substances. Also be aware of the potential for inadvertent formation of explosive compounds such as heavy metal perchlorates when using perchloric acid to oxidize organic matter in an analytical procedure. A key to safe operations with explosive or shock sensitive substances is to use very small quantities at any one time or place. 

g. Incompatible Materials 

Some materials when mixed together can react violently and/or liberate toxic gas. Groups of materials that do so are termed incompatible. The classic example of materials that are incompatible are cyanides or sulfides and acid. Mixture of the two generate hydrogen cyanide or hydrogen sulfide, respectively, both very deadly gases. Laboratory staff must be aware of the groups of materials in their labs that could be incompatible. These materials must be physically isolated 

from their incompatible counterparts. Emergency procedures must also be in place that guide laboratory staff action in the event that materials are inadvertently mixed together. Sources of information that may help identify incompatible materials are discussed in Section 6.0.  See Appendix G for a partial list of incompatible substances.

h. Mercury 

Mercury and mercury compounds can be highly toxic. Mercury compounds, other than metallic mercury, are extremely difficult to dispose of. There are currently no disposal facilities in the United States capable of taking this type of waste. 

Staff are therefore encouraged to minimize mercury use and to eliminate it when possible. Elemental mercury should be stored in a non-breakable container in the fume hood. See Appendix D for furthur information.

3.5  General Biological Safety 

a. Universal Precautions 

Universal precautions shall be observed throughout all areas of the WWTP where reasonably anticipated skin, eye, mucous membrane, or contact with potentially infectious material is possible. Universal precautions means that all potentially infectious material will be considered infectious regardless of the perceived status of the source individual. Engineering and work practice controls will be utilized to eliminate or minimize exposure. Where occupational exposure remains after institution of these controls, personal protective equipment shall also be utilized. 

b. Containers for Contaminated Material 

Reusable contaminated sharps shall be placed immediately, or as soon as possible, after use into appropriate sharps containers. These containers shall be: 

i) Puncture resistant 

ii) Leakproof on the sides and bottom 

iii) Reusable sharps that are contaminated with potentially infectious material shall not be stored or processed in a manner that requires employees to reach by hand into the containers where these sharps have been 

placed. Reusable containers shall not be opened, emptied, or cleaned manually or in any other manner which would expose employee to risk of percutaneous (introduced through the skin, as by rubbing, injection, etc.) injury. 

Contaminated waste other than sharps shall be placed in containers which are: 

i) Closable 

ii) Constructed to contain all contents and prevent leakage of fluids during handling, storage, transport, or shipping. 

iii) Labeled or color-coded in accordance with Appendix E 

c. Work Area Restrictions 

In work areas where there is a reasonable likelihood of exposure to blood or other potentially infectious material, personnel are not to eat, drink, apply cosmetics or lip balm, smoke, or handle contact lenses. Food and drink shall not be kept in refrigerators, freezers, shelves, cabinets or on countertops or benchtops where infectious materials are present. All procedures involving potentially infectious material shall be performed in such a manner as to minimize splashing, spraying, spattering, and generation of droplets of these substances. 

4.0 CRITERIA FOR IMPLEMENTATION OF CONTROL MEASURES

4.1 Direct Methods of Control

4.2 Engineering Methods of Control 

4.3 Ventilation Evaluation 

Control measures must be implemented when exposures may be detrimental to an individual's health. Deciding when exposures may be detrimental will not always be easy. However, certain circumstances will always dictate a need for control measures. These circumstances may include an exposure above an acceptable level such as a PEL (permissible exposure limit) or TLV, or when exposure-related health effects may be experienced by personnel. It is very important that personnel be aware of possible symptoms of overexposure, since some individuals may be more sensitive to a particular chemical exposure, even at levels generally held as acceptable. 

4.1 Direct Methods of Control 

Direct methods of control are those which involve a change in practice concerning the use of the toxicant. A change may involve use of a smaller amount of toxicant, alternating personnel using the toxicant (there by reducing individual exposure), substitution with a less toxic agent, or perhaps a change in procedure eliminating the need for the toxicant. Direct methods of control shall always be preferred over other methods. 

4.2 Engineering Methods of Control 

Engineering control measures generally do not affect the potential for exposure, as they redirect the toxicant away from the personnel in some fashion. In this sense, it can be considered an indirect method of control. For this reason, 

engineering methods are not a first choice for control. Personnel protective equipment is the least preferable option and is discussed in Section 5.0. Engineering methods include both local and general ventilation, and equipment and work area modifications. Ventilation is of special concern as its design and operations are often inadequate. 

4.3 Ventilation Evaluation 

Local ventilation consists of systems designed to remove the toxicant or contaminant from the point of generation, such as a chemical fume hood. General ventilation serves an entire work area supplying and removing air through 

diffusers or vents strategically located throughout a room. Many standards exist for proper design, maintenance, and operation of ventilation systems. The Lab Standard recommends a face velocity of 100 feet per minute at a sash 

height of 22 inches for chemical fume hoods. Face velocity indicates the speed with which air moves into the hood interior. Fume hoods should be used for one of two purposes; either procedural use or storage, not both. Hood interiors 

should be kept free of objects that may impede airflow. Disruption of airflow may reduce the hoods ability to protect personnel. Face velocity is measured with an instrument called an anemometer or thermal anemometer. Face velocity 

measurements are the responsibility of Lab Supervisor. In addition, smoke inducing tubes should be used to verify proper airflow. Working sash height should be as low as practical. This is because a lower sash height increases face velocity. This velocity should be checked yearly.  For a list of testing requiring fume hood use, see Appendix F.

5.0 PERSONAL PROTECTIVE EQUIPMENT
5.1 Respiratory Protection 

5.2 Eye and Face Protection

5.3 Glove Use 

5.4 Clothing 

5.1 Respiratory Protection 

Respirators, when properly selected and used, can offer protection against a wide variety of airborne contaminants. However, respiratory protection should only be used when other methods of control are not effective or impractical. Respiratory protection can be divided into two groups, air-purifying and supplied air. Air-purifying respirators work by filtering contaminant laden air through a cartridge or canister attached to the mask. The respirator is only 

effective for those contaminants the cartridge is designed for and if the respirator is properly fitted. Air-purifying respirators generally can reduce exposure by a factor of 10 to 50 depending on the type used. Supplied air respirators consist of airline and self contained breathing apparatus. These respirators work by supplying the user a safe atmosphere to breath independent of the one they are working in. Supplied air respirators can reduce exposure by a factor of 50 to 10,000. Specs for cartridge???

5.2 Eye and Face Protection 

OSHA requires that employees wear eye or face protection whenever a potential exists for accident or injury. Any use of corrosive materials or fast moving equipment, such as centrifuges, shall constitute such a potential. There are designated work areas in the lab, as shown by yellow/black safety tape.  When tests are being performed, personal protective equipment should be worn.  Where these situation exists, emergency eyewash and shower equipment shall be provided in addition to safety glasses, goggles, or faceshields. Face shields shall be used when potential exists for both eye and skin injury. Goggles used shall be resistant to the types of chemicals used. Also, if splashing or vapor penetration is possible, goggles designed for such hazards must be used. Contact lenses should not be used when working with or around hazardous materials. The lenses can trap particulates or chemicals against the eye causing damage. Contact lenses also restrict the ability to irrigate the eye in the event of contact. ???

5.3 Glove Use 

Other than safety glasses, gloves will likely be the most frequently used personal protective equipment by laboratory staff. Like other equipment, gloves must be properly selected and used for the materials to be worked with. Gloves 

can be purchased in a variety of materials each offering a limited ability to resist chemical breakthrough. Lab personnel must familiarize themselves with the limitations of the gloves they are using and the compatibility of the glove 

material with chemicals likely to be encountered. To assist with proper glove material selection, further discussion of glove selection and chemical compatibility is provided in Appendix A and F. 

5.4 Clothing 

Labcoats shall be worn while performing chemical operations in which potential for dangerous spills or splashing may occur. Full shoes should always be worn. Where splashing is possible, such as with large material transfers, splash aprons should be provided. If at any time, a toxic or corrosive material contacts clothing, the affected clothing should be immediately removed, with the affected area rinsed under an emergency shower or sink. See Appendix F for further info.

6.0 INFORMATION AND TRAINING
6.1 Information 

6.2 Training 

6.3 Material Safety Data Sheets 

6.4 Safety and Health References 

All individuals who work in laboratories and may be exposed to hazardous chemicals must be apprised of the hazards of chemicals present in their work area. This information and training as outlined below must be provided before initial assignment and before new exposure situations. Equipment necessary for the safe handling of hazardous substances must also be provided. The frequency of refresher information and training shall be performed annually by the supervisor and documented.

6.1 Information 

Laboratory workers shall be informed of the location and availability of the following: 

1. OSHA standard 1910.1450, Occupational exposure to hazardous chemicals in laboratories 

2. This Chemical Hygiene Plan 

3. Permissible exposure limits (PEL's) for OSHA regulated substances, or the recommended exposure limits for other hazardous chemicals or threshold limit values (TLV's) 

4. Signs and symptoms associated with exposure to the hazardous chemicals found in the lab 

5. Material Safety Data Sheets 

· All materials are located in the WWTP library.

6.2 Training 

Training shall include methods of detecting the presence of a hazardous chemicals, physical and health hazards of chemicals in the lab, and measures employees can take to protect themselves from these hazards. The training shall 

present the details of the Chemical Hygiene Plan, and shall include: 

1. The contents of the OSHA Laboratory Standard and its appendices 

2. The location and availability of the Chemical Hygiene Plan 

3. The permissible exposure limits for OSHA regulated substances or recommended exposure values for other hazardous     chemicals not regulated by OSHA which are present in the laboratory 

4. Signs and symptoms associated with exposure to the chemicals present in the laboratory 

5. Location and availability of reference material on chemical hygiene 

6. The methods and observations that may be used to detect the presence or release of a hazardous chemical 

7. Spill Response

6.3 Material Safety Data Sheets (MSDS) 

Chemical manufacturers and distributors must provide the purchasers of hazardous chemicals an appropriate MSDS for each hazardous chemical purchased. If an MSDS was not provided with the shipment of a hazardous chemical, one must 

be requested in writing from the manufacturer. Materials should not be accepted without MSDS. Upon request, MSDS's will be made available to employees. 

6.4 Safety and Health References 

A number of resources are available in the library for staff to review. They cover a wide variety of topics ranging from specific chemical toxicity to general safe lab practices. Among them are: 

· The Merck Index 

· Fundamentals of Industrial Hygiene 

· Laboratory Health and Safety Handbook 

· Sigma-Aldrich Regulatory and Safety Data 

· Regulatory Standards, Including Documentation of Permissible Exposure Levels and 

· Threshold Limit Values 

· Material Safety Data Sheets 

· Safety Supply Catalogs 

7.0 EXTREMELY HAZARDOUS SUBSTANCES
7.1 Hazardous Substances 

  a. Carcinogens 

  b. Reproductive Toxins 

  c. Acute Toxins 

7.2 Procedures for Working with Hazardous Substances 

7.1 Hazardous Substances 

The Lab Standard requires that work with extremely hazardous chemicals be done in a designated area. Chemicals for which special precautions are to be taken include carcinogens, reproductive toxins, and certain chemicals with a high 

degree of acute toxicity. 

a. Carcinogens 

"Select carcinogens" are defined by the Lab Standard as being any substance which meets one of the following criteria: 

1. "It is regulated by OSHA as a carcinogen; or 

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

3. It is listed under Group 1 ('carcinogenic to humans') by the International Agency for Research on Cancer Monographs(IARC) (latest edition); or 

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

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

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

c. After oral dosages of less than 50 mg/kg of body weight per day." 

b. Reproductive Toxins 

Reproductive hazards are defined by the Lab Standard as: 

"toxins (which) may manifest themselves in lethal effects on the fertilized egg, developing embryo or fetus or teratogenic (malformation) effects in the fetus. In addition, certain reproductive toxins may cause infertility in males and 

females." Examples of reproductive toxins include: benzene, mercury, ethylene dibromide, carbon monoxide, lead ,and 

1,2-dibromo-3-chloropropane. 

c. Acute Toxins 

The Lab Standard defines "Substances with high acute toxicity such as hydrogen cyanide, hydrogen sulfide and nitrogen dioxide are included under the category of substances for which employers must consider the need for special precautions. Such substances may be fatal or cause damage to target organs as a result of a single exposure or exposures of short duration." 

7.2 Procedures for Working with Hazardous Substances 

Quantities of hazardous chemicals used and stored in the laboratory should be minimized, as should their concentrations in solution or mixtures. Work with these chemicals should be performed within functioning fume hood, sealed system, or other system designed to minimize exposure to these substances. (the exhaust air from the ventilation systems may require scrubbing before being released into the atmosphere.) In all cases, work with these types of chemicals shall be done in such a manner that the permissible exposure limits or similar standards are not exceeded. The ventilation efficiency of the designated fume hood,  and the operational effectiveness of mechanical and electrical equipment used to contain or manipulate these special substances should be evaluated periodically according to Section 4.3. Gloves and other appropriate protective apparel must be worn. Unless marked for "Work in Progress" (not to exceed one week) with approximate levels of hazard, the work area shall be decontaminated upon departure from the laboratory. Laboratory workers of child-bearing age should be especially cautious when working with reproductive toxins. 

8.0 SPILL RESPONSE

8.1 Awareness 

8.2 Response Training 

8.3 Notification 

8.0 SPILL RESPONSE 

Chemical spills will inevitably occur in the lab and staff should be properly trained to recognize hazards associated with the spill, mitigate the spill within their ability, and to notify response authorities where necessary. Initial response to a spill shall always be to evacuate the immediate area until the scope of the hazard is assessed. No staff member shall respond to a chemical spill unless they are properly trained to do so. All lab staff must be trained to recognize hazardous conditions associated with spills in the laboratory. 

8.1 Awareness 
Awareness training shall be incorporated into the initial chemical hygiene training and annual refresher sessions. The purpose shall be to familiarize staff with hazardous materials in the workplace, potential health effects associated with them, and response actions to be taken when a spill is observed. Lab Supervisors are responsible for assuring that their staff has received this training. Training shall also be provided to those that will be expected to respond to and mitigate chemical spills. 

8.2 Response Training 

Chemical spills may vary in size and complexity. OSHA requires varying degrees of training depending on an individual’s response duties. Training requirements range from 8 to 40 hours. Spills consisting of small amounts of material (a liter or less), that do not necessitate the use of respiratory equipment to clean up, can be responded to by lab staff, provided training has been successfully completed. Examples of minor spills that trained staff may respond 

to include broken thermometers, acids, bases, and minor amounts of solvents. A wide variety of spill response kits are available that are designed for response to minor spills. Training must also be provided to individuals that may use fire extinguishers. Spills involving very toxic or large quantities of materials may only be responded to by individuals who have received formal training in emergency response. Again, such training must comply with OSHA Standard 1910.120. The Newton Fire Department has personnel trained to respond to hazardous materials incidents. See Appendix I for more information.

8.3 Notification 

If a spill of hazardous or unknown material is observed, immediately evacuate the surrounding area and contact Lab Supervisor. If in the judgment of the individual the spill may be life threatening, that individual shall immediately 

notify others to initiate building evacuation and proceed to the nearest safe location and contact Police via 911, to advise them of the situation. The Lab Supervisor shall be notified when any spill is observed. 

9.0 ACCIDENT REPORTING
9.1 Reporting 

9.2 Investigation 

9.1 Reporting 

OSHA requires that any employee accident involving injury to be reported and recorded. Any accident should be immediately reported to the Lab Supervisor and/or Lab Manager who will then contact the proper individuals.  

9.2 Investigation 

Lab Supervisor will investigate reported accidents involving injury. The purpose of the investigation will be to determine cause and how future incidents can be prevented. Lab staff is encouraged to participate in the investigation process. 

10.0 MEDICAL CONSULTATION & EVALUATION
10.1 Medical Examination 

  a. Criteria 

  b. Information 

10.2 Physician's Written Opinion 

10.1 Medical Examination 

a. Criteria 

Medical examinations will be provided to all employees who work with hazardous chemicals, including any follow-up examinations which the examining physician determines to be necessary, under the following circumstances: 

i) Employee develops signs or symptoms associated with a hazardous chemical to which the employee may have been exposed in the laboratory. 

ii) Where exposure monitoring reveals an exposure level routinely above the action level (or in the absence of an action level, the PEL) for an OSHA regulated substance. 

iii) Whenever an event takes place in the work area such as a spill, leak, explosion or other occurrence resulting in the likelihood of a hazardous exposure. All medical examinations and consultations shall be performed by or under the 

direct supervision of a licensed physician and shall be provided without cost to the employee. 

b. Information Employer shall provide the following information to the physician: 

1. The identity of the hazardous chemical(s) to which the employee may have been exposed. 

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

3. A description of the signs and symptoms of exposure that the employee is experiencing, if any. 

10.2. Physician's Written Opinion 

A written opinion from the examining physician shall be obtained and shall include the following: 

1. Any recommendation for further medical follow-up. 

2. The results of the medical examination and any associated tests. 

3. Any medical condition which may be revealed in the course of the examination which may place the employee at increased risk as a result of exposure to a hazardous chemical found in the workplace. 

4. A statement that the employee has been informed by the physician of the results of the consultation or medical examination and any medical condition that may require further examination or treatment. The written opinion shall not 

reveal specific findings of diagnoses unrelated to occupational exposure. 

11.0 RECORDKEEPING

11.1 Medical Records 

11.2 Training Records 

11.3 Monitoring Records 

11.1 Medical Records

 Medical records shall be maintained by the Health Office for at least the duration of employment plus thirty (30) years, for each employee with occupational exposure, in accordance with 29 CFR 1910.20. 

11.2 Training Records

 Training records shall include the dates of the training sessions and contents or a summary of the training. The training records shall be maintained for three (3) years from the date on which the training occurred. 

11.3 Monitoring Records
 The Lab Supervisor shall establish and maintain for each employee an accurate record of any measurements taken to monitor employee exposure to hazardous chemicals in the laboratory. 

This Chemical Hygiene Plan is hereby approved on this the ________ day of _________________, _________.








              Day                                      Month
        Year

By the following:

Lab Manager
_______________________________    ______________________________________
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Signature


Lab Supervisor  _______________________________    ______________________________________

                                                    Print





Signature
Lab Analysts     _______________________________    ______________________________________

                                                                        Print





Signature

Lab Analysts     _______________________________    ______________________________________

                                                                        Print





Signature

Lab Analysts     _______________________________    ______________________________________

                                                    Print





Signature

Lab Analysts     _______________________________    ______________________________________

                                                                       Print





Signature 

Lab Analysts     _______________________________    ______________________________________

                                                                      Print





Signature

GLOSSARY OF TERMS
A

Acute Effect An adverse effect on a human or animal body, with severe symptoms developing rapidly and escalating uickly to a crisis. 

Acute Toxicity The adverse effects resulting from a single dose or exposure to a substance. 

ACGIH American Conference of Governmental Industrial Hygienists: an organization of professional personnel in governmental agencies or educational institutions engaged in occupational safety and health programs. ACGIH develops and publishes recommended occupational exposure limits (see TLV) for hundreds of chemical substances and physical agents. 

ANSI American National Standards Institute; a privately funded, voluntary membership organization that identifies industrial and public needs for national consensus standards and coordinates development of such standards. 

Asphyxiant A vapor or gas which can cause unconsciousness or death by suffocation (lack of oxygen). Most simple asphyxiants are harmful to the body only when they become so concentrated that they reduce oxygen in the air 

(normally about 21%) to dangerous levels (18% or lower). Asphyxiation is one of the principal potential hazards of working in confined spaces. 

ASTM American Society for Testing and Materials; voluntary membership organization with members from broad spectrum of individuals, agencies, and industries concerned with materials. The world's largest source of voluntary 

consensus standards for materials, products, systems, and services. ASTM is a resource for sampling and testing methods, health and safety aspects of materials, safe performance guidelines, effects of physical and biological 

agents and chemicals. 

B

Boiling Point The temperature at which a liquid changes to a vapor state at a given pressure. Flammable materials with low boiling points generally present special fire hazards. 

Breathing Zone Envelope of air surrounding a person's head. This zone of air is presumed to have the same concentration of contaminant as the air being breathed by the person. 

C

Ceiling The maximum allowable human exposure limit for an airborne substance; not to be exceeded even momentarily. Also see "TLV". 

Carcinogen A substance that causes cancer in humans, or, on the basis of causing cancer in animal experiments, is suspected of being able to cause cancer in 

humans. 

Chemical Family A group of single elements or compounds with a common general name. Example: acetone, methyl ethyl ketone (MEK) and methyl isobutyl ketone (MIBK) are of the "ketone" family; acrolein, furrural, and acetaldehyde 

are of the "aldehyde" family. 

Chronic Effect An adverse effect on a human or animal body, with symptoms which develop slowly over a long period of time or which recur frequently. 

Chronic Toxicity Adverse effects resulting from repeated doses of, or exposures to, a substance over a relatively prolonged period of time. 

Combustible Liquid A term used by NFPA, DOT, and others to classify certain liquids that will burn, on the basis of flash points. Both NFPA and DOT generally define "combustible" liquids" as having a flash point of 100°F (37.8°C) or higher.

They do not ignite as easily as flammable liquids; however, they can be ignited under certain circumstances, and must be handled with caution. Class II liquids have flash points at or above 100°F but below 140oF. Class III liquids are 

subdivided into two subclasses: Class IIIA - Those having flash points at or above 140°F but below 2000F. Class IIIB - Those having flash points at or above 200°F. 

Concentration The relative amount of a substance when combined or mixed with other substances. 

Corrosive (Biological) A material that causes visible destruction or irreversible changes in living tissue by chemical action at the site of contact. 

D

Decomposition Breakdown of a material or substance (by heat, chemical reaction, electrolysis, decay, or other processes) into parts or elements or simpler compounds. 

DermalUsed on or applied to the skin. 

Dermal Toxicity Adverse effects resulting from skin exposure to a substance. 

E

Epidemiology The science that deals with the study of disease in a general population. 

Evaporation Rate The rate at which a particular material will vaporize (evaporate) when compared to the rate of vaporization of a known material. The evaporation rate can be useful in evaluating the health and fire hazards of a 

material. The known material is usually normal butyl acetate (NBUAX or n-BuAc), with a vaporization rate designated as 1.0. 

Exposure Refers to contact with a substance under specific conditions of duration, concentration, and route of entry. 

F

Flashpoint The temperature at which a liquid will give off enough flammable vapor to ignite. There are several flash point test methods, and flash points may vary for the same material depending on the method used, so the test method 

is indicated when the flash point is given. 

Flammable A "flammable liquid" is defined by NFPA and DOT as a liquid with a flash point below 100°F (37.8°C). Flammable liquids are: Class I liquids and may be subdivided as follows: Class IA - those having flash points below 73°F and having a boiling point below 100~F. Class IB - those having flashpoints below 73°F and having a boiling point at or above 100~F. Class IC - those having flash points at or above 73°F and below 100°F. 

G

General Exhaust A system for exhausting air containing contaminants from a general work area. Also see "Local Exhaust". 

Gram A metric unit of weight. One US ounce is about 28.4 grams. 

g/kg grams per kilogram; an expression of dose used in oral and dermal toxicologytesting to indicate the grams of substance dosed per kilogram of animal body weight. Also see "kg" (kilogram). 

H

Hazard Ability of a substance or agent to cause an adverse effect on one's safety or health. Types include health hazards (e.g., improper use of chemicals or toxic substances) and physical hazards (e.g., improper use of flammable, explosive, and pyrophoric substances). 

Hazardous Material In a broad sense, a hazardous material is any substance or mixture of substances having properties capable of producing adverse effects on the health or safety of a human being. 

I

Incompatible Materials which could cause dangerous reactions from direct contact with one another are described as incompatible. 

Ingestion The taking in of a substance through the mouth. 

Inhalation The breathing in of a substance in the form of a gas, vapor, fume, mist, or dust. 

Inhibitor A chemical which is added to another substance to prevent an unwanted chemical change from occurring. 

Irritant A material that causes a reversible inflammatory effect on living tissue by chemical action at the site of contact. 

K

Kilogram A metric unit of weight, about 2.2 US lbs. 

L

LEL or LFL Lower explosive limit or lower flammable limit of a vapor or gas; the lowest concentration (lowest percentage of the substance in air) that will produce a flash of fire when an ignition source (heat, arc, or flame) is  present. At concentrations lower than the LEL, the mixture is too "lean" to burn. Also see "UEL". 

Local Exhaust A system for capturing and exhausting contaminants from the air at the point where the contaminants are produced. Also see "General Exhaust." 

M

Melting Point The temperature at which a solid substance changes to a liquid state. For mixtures, the melting range may be given. 

Mutagen A substance or agent capable of altering the genetic material in a living cell. 

0

Olfactory Relating to the sense of smell. 

Oral Used in or taken into the body through the mouth. 

Oral Toxicity Toxic substance into the body via the mouth. 

Oxidation In a literal sense, oxidation is a reaction in which a substance combines with oxygen provided by an oxidizer or oxidizing agent. 

Oxidizer DOT defines an oxidizer or oxidizing material as a substance that yields oxygen readily to stimulate the combustion of organic matter. 

P

PEL Permissible Exposure Level; a term used to express the average airborne concentration of a material to which persons are legally allowed to be exposed. This is based generally on an eight hour time weighted average concentration. 

Percent Volatile Percent volatile by volume; the percentage of a liquid or solid (by volume) that will evaporate at an ambient temperature of 70°F. (Unless some other temperature is stated). 

PoIymerization A chemical reaction in which small molecules combine to form larger molecules. A hazardous polymerization is such a reaction which takes place at a rate which releases large amounts of energy. If hazardous 

polymerization can occur with a given material, the MSDS usually will list conditions which could start the reaction. 

R

Reaction A chemical transformation or change; the interaction of two or more substances to form new substances. 

Reactivity A description of the tendency of a substance to undergo chemical reaction with the release of energy. Undesirable effects such as pressure build-up, temperature increase, formation of noxious, toxic or corrosive by- products may occur because of the reactivity of a substance to heating, burning, direct contact with other materials, or other conditions in use or in storage. 

Risk The probability that an adverse effect will occur under a given set of exposure conditions. 

S

Sensitizer A substance which on first exposure causes little or no reaction in man or test animals, but which on repeated exposure may cause a marked response not necessarily limited to the contact site. Skin sensitization is the most common form of sensitization in the industrial setting, although respiratory sensitization to a few chemicals is also known to occur. 

Skin A notation, sometimes used with PEL or TLV exposure data; indicates that the stated substance may be absorbed by the skin, mucous membranes, and eyes, either airborne or by direct contact, and that this additional exposure must be 

considered part of the total exposure to avoid exceeding the PEL or TLV for that substance. 

Solubility A term expressing the percentage of a material (by weight) that will dissolve in water at ambient temperature. 

Species A biological type; on MSDSs, species refers to the test animals -- usually rats, mice, or rabbits -- which were used to obtain the toxicity test data reported. 

Specific Gravity The weight of a material compared to the weight of an equal volume of water; an expression of the density (or heaviness) of the material. Example: If a volume of a material weighs 8 lbs, and an equal volume of water weighs 10 lbs, the material is said to have a specific gravity of 0.8, i.e. 8 lbs/10 lbs -- 0.8. Insoluble materials with specific gravity of less than 1.0 will float in (or on) water. Insoluble materials with specific gravity greater than 1.0 will sink (or go to the bottom) in water. Most (but not all) flammable liquids have specific gravity less than ~.0 and, if not soluble, will float on water -- an important consideration for fire suppression.

Stability An expression of the ability of a material to remain unchanged. For MSDS purposes, a material is stable if it remains in the same form under expected and reasonable conditions of storage or use. Conditions which may cause 

instability (dangerous change) are stated -- examples, temperatures above 150°F, shock from dropping, etc. 

STEL A term used by ACGIH to express a 15-minute time weighted average exposure which should not be exceeded at any time during a workday. 

Synonym Another name or names by which a material is known. Methyl alcohol, for example, is also known as methanol, or wood alcohol. 

T

Teratogen A substance or agent to which exposure of a pregnant female can result in malformations in the fetus. 

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

TLV-TWA The allowable Time Weighted Average concentration for a normal 8-hour workday. 

TLV-STEL The Short-Term Exposure Limit, or maximum concentration for a continuous 15-minute exposure period (maximum of four such periods per day, with at least 60 minutes between exposure periods, and provided that the daily 

TLV-TWA is not exceeded). 

TLV-C Ceiling exposure limit -- the concentration that should not be exceeded even instantaneously. 

Toxicity Adverse effect of a substance or agent on a biological system. 

Trade Name The trademark name or commercial name for a material. 

TWA Time Weighted Average exposure; the airborne concentration of a material to which a person is exposed, averaged over the total exposure time. Also see "TLV." 

U

UEL or UFL Upper explosive limit or upper flammable limit of a vapor or gas; the highest concentration (highest percentage of the substance in air) that will produce a flash of fire when an ignition source (heat, arc, or flame) is present. At higher concentrations, the mixture is too "rich" to burn. Also see "LEL." 

Unstable Tending toward decomposition or other unwanted chemical change during normal handling, storage, or other condition. 

V

Vapor Density The weight of a vapor or gas compared to the weight of an equal volume of air; an expression of the density of the vapor or gas. Materials lighter than air have vapor densities less than 1.0. Materials heavier than air 

have vapor densities greater than 1.0. All vapors and gases will mix with air, but the lighter materials will tend to rise and dissipate (unless confined). Heavier vapors and gases are likely to concentrate in low places - along or under floors, in sumps, sewers, and manholes, trenches and ditches - where they may create fire or health hazards. 

Vapor Pressure The pressure exerted by a saturated vapor above its own liquid in a closed container. When quality control tests are performed on products the test temperature is usually 100°F and the vapor pressure is expressed as lbs per 

square inch (psig or psia) - but vapor pressures reported on MSDSs are in millimeters of mercury (mm Hg) at 68°F (20°C), unless stated otherwise. Three facts are important to remember: 1. Vapor pressure of a substance at 100°F will always be higher than the vapor pressure of the substance at 68°F. 2. Vapor pressures reported on MSDSs in mm Hg are usually very low pressures; 760 mm Hg is equivalent to 14.7 lbs per square inch. 3. The lower the boiling point of a substance, the higher its vapor pressure. 

Ventilation See "General Exhaust" and "Local Exhaust." 

APPENDIX A

HAND PROTECTION 

Intent: To provide guidance for the selection, use and care of protective gloves. 

1. Protective gloves shall be worn where there is reasonable probability of skin contact with irritant or corrosive chemicals or with chemicals that can   be absorbed through the skin.

2. Protective gloves that provide protection against cuts and abrasions shall be worn when handling sharp, rough or abrasive objects. 

3. Gloves that provide thermal insulation shall be worn when hot or very cold objects must be handled. 

4. Gloves should be selected on the basis of the materials being handled, the physical conditions that exist, and the requirements of the tasks performed. 

5. Before each use, chemical resistant gloves shall be inspected for punctures, tears or other signs of degradation and new gloves used if these   conditions are found. 

6. All glove materials are permeable to some extent. A suitable glove is one that has an acceptably low permeation for the chemical, concentration, and for   the degree and duration of contact. Permeation is generally inversely related to glove thickness. 

7. Thin cotton gloves worn under rubber gloves improve comfort by absorbing perspiration during prolonged use. They also reduce chances for skin   absorption by separating the glove surface and the skin. However, if the cotton lining contacts a hazardous material, it can act as a wick and soak up the hazardous material. 

8. Gloves, other than single use types, should be decontaminated before removal by rinsing or washing. 

9. Special gloves are manufactured for use by electricians, welders and others. It is the responsibility of the supervisor to determine whether such specialized hand protection is needed and to make sure that it is readily available when needed. 

Definitions: 

· Degradation is the physical deterioration of a glove material that is   caused by chemical contact. Degradation may cause the glove to soften or swell   or, in some cases, to become hard and brittle. 

· Breakthrough Time is the elapsed time between the initial contact of a glove   material with a liquid chemical and the time that the chemical can be detected   on the inside surface of the glove. 

· Penetration the flow of a liquid chemical through pores, imperfections or   holes in a glove material. Leather, fabric or composite gloves that are   designed to prevent cuts, abrasions and thermal burns will be penetrated by   liquid chemicals and should not be used to prevent chemical contact. 

· Permeation Rate is the highest rate of chemical transfer through a glove   material during the test. It is usually expressed as mg/m2/sec. But some glove   manufacturers only report semi-quantitative results such as "Excellent",   "Good", "Poor", etc. Computer programs are available that provide quantitative   information on different glove types. 

· Liquid-Proof gloves are those that have adequate degradation and permeation   resistance for a specific application. 

· Variables affecting performance are thickness, the method of manufacture, and   the concentration of the chemical. 

Guide for Glove Selection: 

 Some chemical resistant glove materials commonly available are described in   the table. This is not intended to be a complete list.   For chemical protective gloves, factors other than chemical resistance are   also important. These include: 

· Resistance to abrasion 

· Tear and puncture resistance 

· Dexterity limitations 

· Length (arm protection) 

· Grip characteristics wet/dry 

  The recommendations are a guide, not a guarantee. The recommendations may not   hold for some mixtures or extreme use conditions (e.g., high and low   temperature, long term contact, high abrasion, etc.) nor do they consider   problems associated with reuse. Specific questions should be addressed to the   Chemical Hygiene Officer. 

CHEMICAL RESISTANT GLOVES

      MATERIAL



DESCRIPTION 


SPECIFIC USE 

       Vinyl                                                          thin, disposable


 Nuisance materials, medical examination   

      Butadiene 

      Rubber 



Flock lined, 15 mils thick

Perchloroethylene 

      Nitrile







Ammonium Fluoride 

      








Sodium Hydroxide 

     








Freon TF 

      








Hydrofluoric Acid

      








Hydrochloric Acid 

      








Perchloric Acid 

      








Phosphoric Acid 

      








Potassium Hydroxide

      








Alcohols 

      








Hexane 

      Neoprene



Flock lined, 18 mils thick

Degreasing Solvents 

      








Alkalis/Caustics 

      








Oils 

      








Cellosolve 

      








Mineral Acids 

      








Alcohols 

      








Plating Solutions

      Natural 

      Rubber



Surgeons type, 9 mils thick, 
 Alcohols








or Flock lined, 18 mils thick 
 Acetone 

      








 Alkalis/Caustics 

      








 Ammonium Fluoride 

      








 Dimethyl Sulfoxide 

                Plating Solutions 

APPENDIX B

DISCUSSION OF HAZARD RECOGNITION

B.1 Toxicology 

The central theme to understanding toxicology was summed up by a Swiss physician named Paracelsus about 450 years ago- "All substances are poisons; there is none which is not a poison. The right dose differentiates a poison and a remedy". We should not necessarily brand a material as safe nor dangerous without considering in a practical sense, the likelihood of exposure and probability of effect. Certainly however, there are some materials for which one would be hard pressed to label as safe or unsafe. The dose one receives is related to the concentration of the material and the type of exposure. Exposure may be through ingestion, absorption, and/or inhalation. The greater the exposure the greater the probability of an adverse effect. Exposure may be short term (acute) or long term (chronic). Acute effects generally occur within 24 hours of exposure and are associated with high concentrations while chronic effects occur longer after exposure such as cancer, with latency periods as long as 20 years. Chronic effects are generally associated with lower concentration. The frequency and duration of exposure also affects the dose an individual receives. A smaller exposure repeated over along period of time generally cause a lesser cumulative effect when compared to a single large dose given at one time. This is because the body's ability to withstand and recover from the insult of the smaller exposures. 

A simple index of a material's relative toxicity is the LD50. The LD50 is the dose which will kill 50% of the test subjects in a study. The LD50 is a indication of the immediate effects of a large dose on an organism for a 

specific route of exposure. It does not necessarily relate to chronic effects that may occur at lower doses. It therefore has a very limited usefulness for estimating toxic effects. The table below can be used to gauge the relative 

toxicity of materials based on a LD50. (LD50 values are typically expressed in mg per kg of subject body weight). 

      CATEGORY

LD50

      Extremely Toxic
<1 mg/kg

      Very Toxic

1-50 mg/kg

      Moderately

50-500 mg/kg

      Slightly Toxic
0.5 gm/kg-5 mg/kg

      Practically Non-Toxic
5-15 gm/kg

      Relatively Harmless
>15 gm/kg

When toxic agents have entered the body but do not reach the target organ site, toxic effects are not likely to occur. This may occur when toxicants are stored in location Some materials such as acids or bases, can elicit their 

damaging effect at the point of contact. Others must reach a specific receptor site or target organ for the toxic effect to be s in the body, such as bone or fat, that are unrelated to the target site. Cancer is a disease that is well publicized and has been linked to a great number of causal factors. Cancer can loosely be defined as the uncontrolled proliferation of cell growth. Some carcinogens exert their effect by interacting with genetic material. Other carcinogens (cancer causing agents) elicit their effect by mechanisms apart from interaction with genetic material. It is generally accepted that cancer is a multistage process requiring a number of specific mutations to occur in a cell's genetic material before a cancerous tumor develops. Carcinogens that interact with genetic material are often said to have no theoretically safe level. Carcinogens that do not interact with genetic material are thought to have a theoretically safe dose or threshold. 

Asbestos is an example of this type of carcinogen. Many factors can influence an individual's ability to withstand exposures to toxic substances. Among these are physical condition, genetic predisposition, age, sex, diet, and past exposure history. It is very important for individuals to be aware of the toxic properties of the material they work with and how their own personal factors may compromise their ability to safely work with the material. Determining what is a safe level of exposure is by no means easy. In a given population, a multitude of effects may be observed from the administration of a given dose. This is due to the inherent biological diversity among individuals. The uncertainties associated with toxicity data must be considered when evaluating exposures. For non-carcinogens, safe doses are typically determined by finding a dose is appears to be safe based on available data and dividing it by a number of safety factors to account for uncertainties. Since there is no 

theoretically safe levels for many carcinogens, acceptable levels are determined by the potency of the compound (unit of cancer incidence divided by unit of dose) and calculating the resulting risk from a given exposure. One then compares the resulting risk to an established acceptable risk level to determine the need for reducing exposure. 

B.2 Acceptable Exposure Levels 

Acceptable exposure levels have been established by a number of organizations to help maintain worker health and safety. The Occupational Safety and Health Administration (OSHA) has set permissible exposure levels (PELs) for a number of 

compounds. PELs are legally enforceable standards and are often reported as 8 hour time weighted averages (TWAs). TWAs represent the amount of exposure a worker can receive presumably without effect for 8 hours a day, 40 hours a week, 

over a working lifetime. If exposure time is less than 8 hours in a particular day, then the exposure level can be raised proportionately, if not otherwise specified. For example, if the PEL is a 100 parts per million (ppm), exposure 

can be to 100 ppm for 8 hours, 200 ppm for 4 hours, 400 ppm for 2 hours, etc.. A ceiling value is a level that can not be exceeded. Time weighting can not be applied to these values. Short term exposure limits (STELs) are levels to which 

a worker may be exposed for only 15 minutes. They are higher than the 8 hour levels because of the short exposure duration. The STEL values can be reached a maximum of 4 times per day. PELs exist for a limited number of hazardous 

substances and are updated very infrequently. The American Conference of Governmental Industrial Hygienists (ACGIH) also publishes exposure levels. These levels are called threshold limit values (TLVs). Like the PELs, they are 8 hour time weighted averages. TLVs exist for a much larger number of substances than do PELs. ACGIH also publishes exposure 

criteria for physical hazards and biological exposure indices. Other organizations that publish exposure levels include the National Institute for Occupational Safety and Health (NIOSH), which publishes recommended exposure levels (RELs), and numerous chemical manufacturers which may develop their own internal exposure levels. 

B.3 Physical Hazards 

Physical hazards are those that may cause bodily damage through non-chemical or biological means. 

  a. Electrical

     Electrical hazards may be found among any electrical equipment that may be energized. If one cannot determine if  equipment is energized, assume it is.    No area which contains electrical equipment should be entered without first     verifying proper operation of such equipment or by arranging for the  equipment to be de-energized, locked out and tagged out. 

  b. Temperature
     There are not many areas that would be expected to pose whole body heat hazardsMiscellaneous heat generating equipment located throughout may cause localized burns if contacted and should be fairly obvious.     Environments that may affect whole body heat, on the other hand, represent a special concern. Staff entering such areas must be aware of symptoms of heat stress and leave the location immediately when symptoms develop. Signs of heat stress include heat cramps (intermittent spasms of voluntary muscles), heat exhaustion (profuse sweating, rapid pulse, and nausea), and heat stroke     (diminished sweating, warm dry skin, and deterioration of physical and mental condition). Heat stroke is a life threatening condition. Any area should immediately be vacated as soon as any signs of heat stress develop.     Low temperature hazards are also not common. Initial signs of hypothermia include uncontrolled shivering, loss of dexterity, and speech difficulty. An individual should immediately leave the environment where any of these symptoms are experienced. 

   c. Confined Spaces
     Confined spaces are spaces that an individual can bodily enter, have limited egress, and are not designed for continuous human occupancy. The most common hazards associated with confined spaces are oxygen deficiency, high levels 

     of carbon dioxide, and toxic atmospheres. Confined spaces should not be entered unless required training has been c     completed and an entry permit has been obtained. See the City's confined space policy for furthur details.

   d. Noise
      Several areas on campus have excessive noise levels.  OSHA requires that  employees exposed to a time weighted average of 85 decibels be included in a  hearing conservation program and be offered hearing protection equipment. Staff that must enter such areas shall follow  the safe practices (including hearing protection use) developed for that area. 

B.4 Chemical Hazards 

Thousands of different chemicals are used on campus, each with its own inherent hazards. Several of the common types of chemical hazards are discussed below. One should always be aware that chemicals should not be mixed together unless it 

is known that the two to be mixed are compatible. 

a. Flammable 

     Different regulating agencies have differing definitions of what constitutes a flammable material. Generally, any liquid   with a flash point greater than   140oF is flammable. Examples of flammable liquids used on campus include acetone, hexane, paint thinner, and cleaning solvents. Care should be taken  any time flammable liquids are transferred between metal containers to  assure they are properly grounded. Flammable liquids will generally  evaporate very readily so care should also be taken when such materials are   spilled in small or confined areas. 

  b. Corrosive 

    Corrosive materials are capable of burning skin and act as severe eye and skin irritants. They also can react with other compounds, sometimes violently. Corrosivity is typically measured in units of pH. The pH scale ranges from 1 to 14. Water, being non-corrosive, has a pH of 7 and is considered neutral. Either extreme of the scale can be corrosive. A material with a pH approaching 2 is acidic while that of 14 would be termed caustic or basic. Any time a corrosive material contacts the body, the site should be washed with copious amounts of water (using an eyewash station or emergency shower if available). Examples of corrosive materials frequently encountered at the Lab include sulfuric acid, hydrochloric acid, and sodium hydroxide. 

  c. Poison 

    Poison is a relative term. Practically any substance can be toxic if a sufficient amount is ingested. A poison may get into the body several different ways including through inhalation, ingestion, and through the  skin. There are many potentially poisonous substances in use on campus. Care should always be taken to know the materials being worked with, and to use 

    proper personal protective equipment. 

  d. Oxidizer 

    Combustion is essentially an oxidation process. Hence, any strong oxidizing material should be kept separate from combustible materials. Peroxides are a  common class of oxidizing compounds. Old ether will form peroxides that can 

    sometimes be quite explosive. Never pickup a can of ethyl ether or other  compound known to form peroxides unless it known for certain the shelf life   has not expired. Peroxide forming compounds that are outdated or of unknown 

    history must be handled by specially trained and outfitted personnel.   Appendix N describes how to test for peroxide formation. 

  d. Reactive 

    Reactive materials are typically those materials that, when exposed to air or water, liberate heat or toxic gases. Some reactive compounds may also be  shock sensitive and could explode if handled abruptly, such as the peroxide formers mentioned above. Care should be taken before handling any reactive  materials to assure proper packaging and protection of those handling the material. Staff should also be aware of incompatible groups of chemicals and should be able to identify potentially dangerous chemical combinations.  Information available to staff to help make these determinations will be discussed below. When incompatible chemicals must be handled, they should be  completely isolated from each other. Examples of groups of chemicals that  should never be mixed include concentrated acids and bases (generates lots 

    of heat), cyanides or sulfides and acids (generates deadly gases), and  oxidizers and flammables (results in fire or explosion). 

  e. Compressed Gas 

    Compressed gases are used in a variety of locations. Compressed  gases are compounds that are contained and stored under high pressure.    Storage cylinders can pose a hazard if pressure is released with a sudden  burst, such as may occur if a valve broke. The escaping pressure could make the cylinder a projectile. The escaping gas can also be a hazard if the stored gas is inherently toxic or is released in such a quantity as to displace oxygen in the area of release. 

  f. Carcinogens 

        Carcinogens are materials that have the ability to cause cancer. To date there are many chemicals and substances known to have this property. Some are more capable of causing cancer than others. A rule of thumb when working with carcinogens is to minimize exposure to as great an extent as possible.  For many carcinogens, there is no theoretically risk-free exposure levels. 

  g. Reproductive Hazards 

    Materials that represent reproductive hazards may affect either male or female reproductive systems or may affect fetal   development and cause birth  defects. It is extremely important that staff be aware of compounds that may have reproductive effects and to avoid exposures to such compounds, especially if they are trying to conceive. 

B.5 Biological Hazards 

Biological hazards vary greatly in their characteristics. OSHA and EPA have been increasingly involved in regulating infectious materials. The City has programs addressing both bloodborne pathogens and infectious waste. Contact Lab Supervisor if you would like more information. 

B.7 Extremely Hazardous Substances 

Extremely hazardous substances (EHSs) should be considered those materials that, if mismanaged, present a serious threat to human life or the environment. EHSs may be shock sensitive materials, extremely toxic or carcinogenic compounds, reactive materials, highly pathogenic materials, or highly active radioactive materials. An extremely toxic compound is one that has an LD50 (lethal dose for 50% of population) less than 1 mg/kg. Cyanides and sulfides should be considered extremely hazardous. 

Appendix C

TEST PROCEDURE FOR PEROXIDES

Ethers, particularly cyclic ethers and those synthesized from primary or secondary alcohols (such as tetrahydrofuran, diethyl ether and diisopropyl ether, form peroxides. Aldehydes, alkenes that have allylic hydrogen atoms (cyclohexene), compounds having benzylic hydrogens on a tertiary carbon atom (such as isopropyl benzene) and vinyl compounds (vinyl acetate) may also form peroxides. Although peroxides are not powerful explosives, they are extremely sensitive to shock, sparks, light, heat, friction, and impact. When peroxide-forming compounds are distilled, the peroxide has a higher boiling point than the parent compound and remains in the distilling flask as a residue which can become overheated and explode. Thus, NEVER distill any compound which may contain peroxide impurities to dryness to avoid explosion. Peroxide formation often occurs in stored ethers. Since ethers are frequently used solvents and form peroxides easily, the solvent container should be dated 

when opened. If not used within one month, the container must be tested for peroxide formation. DO NOT test an uninhibited ether, which has been opened for more than SIX months, or an inhibited ether, which has been opened and stored 

more than ONE year. 

Peroxide Detection 

Add 1 ml of the liquid suspected of containing a peroxide to a solution of 0.1 g sodium iodide in 1 ml of glacial acetic acid. If the mixture turns brown, a high concentration of peroxide is present; whereas a yellow solution indicates that a low level of peroxide exists in the solution. 

Peroxide Removal 

The solvent containing peroxides should be poured through a column of basic activated alumina, which will simultaneously remove peroxide and dry the solvent. During peroxide removal, do not let the column dry out. Be sure to test the solvent again to determine if peroxide is still present. When the alumina column no longer removes peroxide, wash the column with 5 % aqueous ferrous sulfate and discard the material as chemical waste. 

Adapted from Organic Experiments, Sixth Edition, authored by L. F. Fieser and K. 

L.Williamson, D. C. Heath and Company, 1987. 

Appendix D

It is not unusual for mercury to be spilled or otherwise contaminate laboratory, storage, or office areas. When spilled, mercury often fragments into small beads that can bounce and roll away from the location of the initial spill. This, combined with the relatively high vapor pressure of elemental mercury, makes it a difficult material to control if spilled. Once vaporized, the lungs readily absorb elemental mercury from inhaled air. High level acute doses and lower level chronic doses are both causes for concern.  When breakage of an instrument containing mercury is a possibility, the instrument should be placed in an enameled or plastic pan that can be cleaned easily if at all possible. Transfers of mercury from one container to another should be carried out in a hood, over a tray or pan to confine any spills. Do not handle mercury over sinks where it could spill down the drain. Always wear nitrile or latex gloves while handling mercury.

When a spill occurs, isolate the area to prevent people from entering the spill area and spreading the contamination. This is done with warning signs and barrier tape, locked doors, or other similar actions.  Windows should be opened to better ventilate the area.  Make the perimeter of the isolated area three feet beyond the most distant visible beads of mercury. Use a flashlight to help locate the smallest beads of mercury. Women who might be pregnant, or people with a history of kidney damage, should be kept away from the spill area until the clean up is finished.

Next, determine if the spill is a simple spill. A simple spill is one caused by a laboratory thermometer, or other small device involving less than 30 milliliters of mercury (about one pound), where all of the mercury is accessible on a non-porous surface. This type of spill can be cleaned up with less than two hours of actual cleaning.  A spill is considered complex if it involves more than 30 milliliters of mercury (>1 pound), is located on a porous surface, is not easily cleaned up, or is widely spread. If the spill is determined to be a simple spill, it should be cleaned up immediately. 

Prior to clean-up, remove all gold or silver rings, watches and bracelets. If mercury comes in contact with gold or silver jewelry, it can bond to the metal. Latex or other impermeable protective gloves shall be worn during the mercury clean up. Use caution and wear disposable shoe coverings so you do not contaminate your shoes with mercury during the clean up. 

Begin your clean up at the outer perimeter of the spill. It is easy to miss contamination, or spread the contamination when the clean-up work is rushed. Mercury should never be swept with a broom or vacuumed with an ordinary vacuum cleaner. These procedures will disperse mercury droplets, increase the airborne level of mercury vapor and contaminate the equipment used. Spills may be picked up with a small syringe, a disposable pipette, a piece of adhesive tape, or may be suctioned up with a wash bottle trap partially filled with water. Use an index card or rubber squeegee to form a pile that can be sucked up. Look closely, using a flashlight to help illuminate the smaller beads. Mercury beads will often be pinhead size, or smaller. Reclean the spill site and perimeter if necessary. Pay close attention to cracks and crevices that may hide small beads of mercury. 

The captured mercury should be placed in a polyethylene bottle along with any broken glass.  Any materials (gloves, shoe coverings, index cards) used in the cleanup should be placed in a separate bag and labeled for hazardous disposal. In the case of this lab, we wait until COD waste has accumulated to a sufficient quantity to warrant disposal before our hazardous waste carrier is called. Most state and local regulations call for mercury to be disposed as a hazardous material; therefore, pouring down the sink, taking to a landfill, or throwing in the trash are not acceptable ways to dispose of mercury.

The job is finished when the visible mercury is removed, the area has been washed with mercury neutralizing solution such as 20% sodium sulfide, sodium thiosulphate, or washed with a calcium polysulfide solution (about 2-4 tablespoons of lime sulfur per gallon of water), and the waste and supplies have been appropriately packaged. 

APPENDIX E

BIOHAZARDOUS LABLES AND SIGNS

REQUIREMENTS FOR LABELS AND SIGNS 

E.1 Labels 

  E.1.1 Warning labels shall be affixed to containers of regulated waste,   refrigerators and freezers containing blood or other PIM; and other containers   used to store, transport or ship blood or other PIM, except as provided in   1.5, 1.6, 1.7. 

  E.1.2 Labels required by this section shall include the following legend:   BIOHAZARD 

  E.1.3 Labels shall be fluorescent orange or orange-red or predominantly so,   with lettering or symbols in a contrasting color. 

  E.1.4 Affix the label as close as feasible to the container by string, wire,  adhesive, or other method that prevents their loss or unintentional removal. 

  E.1.5 Red bags or red containers may be substituted for labels. 

  E.1.6 Containers of blood, blood components, or blood products that are   labeled as to their contents and have been released for transfusion or other   clinical use are exempted from the labeling requirements of appendix C. 

  E.1.7 Individual containers of blood or other PIM that are placed in a labeled   container during storage, transport, shipment or disposal are exempted from   the labeling requirement. 

  E.1.8 Labels required for contaminated equipment shall be in compliance with   this appendices and shall also state which portions of the equipment remain   contaminated. 

  E.1.9 Regulated waste that has been autoclaved need not be labeled or   color-coded. However, the word "Treated" or an autoclaved heat/pressure   indicator must be on the outside of the container to indicate that it has been   rendered non-infectious. 

E.2 Signs 

  E.2.1 Signs shall be posted at the entrance to work areas conducting research   or production of infectious agents. 

  E.2.2 The signs shall bear the following legend: BIOHAZARD (Name of the   Infectious Agent)  (Special requirements for entering the area)  (Name, telephone number of the laboratory director or other responsible   person.) 

  E.2.3 The signs shall be fluorescent orange-red or predominantly so, with   lettering or symbols in a contrasting color. 

	APPENDIX F

	Procedure
	Chemical
	Impervious Clothing
	Gloves
	Safety Glasses
	Goggles
	Face Shield
	Lab Coat
	Apron
	Fume Hood

	Ammonia
	ISA
	X
	X
	 
	X
	 
	 
	 
	 

	 
	Internal filling soln.
	 
	 
	X
	 
	 
	 
	 
	 

	 
	OIM Ammonium Chloride
	 
	X
	X
	 
	 
	 
	 
	 

	COD
	Digestion Solution
	 
	X
	 
	X
	 
	X
	 
	X

	 
	Potassium Hydrogen Phthalate
	X
	X
	 
	X
	X
	 
	 
	 

	Conductivity
	Potassium Chloride
	X
	X
	 
	X
	 
	 
	 
	 

	 
	2-Propanol (Probe Conditioning)
	X
	X
	 
	X
	 
	 
	 
	 

	Fecal Coliform, MF
	MFC Media (during prep)
	 
	 
	X
	 
	X
	 
	 
	 

	 
	Rosolic Acid-non hazardous
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Sodium Hydroxide
	X
	X
	 
	X
	 
	 
	 
	 

	 
	Ethyl Alcohol
	X
	X
	 
	X
	 
	 
	 
	 

	 
	Methanol
	 
	 
	 
	 
	 
	 
	 
	 

	Chlorine
	DPD pouches
	X
	X
	X 
	
	X
	 
	 
	 

	 
	Potassium Permanganate
	X
	X
	X 
	
	X
	 
	 
	 

	 
	
	
	
	
	
	 
	 
	 
	 

	 
	
	
	
	
	
	
	
	 
	 

	 
	
	
	
	
	
	
	
	 
	 

	BOD
	Phosphate Buffer
	X
	 
	 
	X
	 
	 
	 
	 

	 
	Magnesium Sulfate
	N/A
	
	
	
	
	
	
	

	 
	Calcium Chloride
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Ferric Chloride
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Sulfuric Acid
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Sodium Hydroxide
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Sodium Sulfite
	X
	X
	 
	X
	 
	 
	 
	 

	 
	Glucose (dextrose)
	N/A

	 
	Glutamic Acid
	X
	X
	 
	X
	 
	 
	 
	 

	 
	Polyseed
	 
	X
	 
	 
	 
	 
	 
	 

	 
	Potassium Iodide
	X
	X
	 
	X
	 
	 
	 
	 

	 
	Starch
	N/A
	
	
	
	
	
	
	

	 
	Sodium Thiosulfate (0.025Nto 1.0N)
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Sodium Azide
	 

	Sampler Clean-Up
	Hydrochloric Acid
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Nitric Acid
	X
	X
	 
	X
	X
	 
	 
	 

	 
	Acetone
	X
	X
	 
	X
	 
	 
	 
	 


Appendix G

Incompatibility of Common Laboratory Chemicals 

The improper storage or mixing of chemicals can result in serious accidents and even disasters. Violent reactions could occur due to the storing or mixing incompatible chemicals. The following is a list of some incompatible common laboratory chemicals. Before storing or mixing any chemicals, consult this list or the chemicals’ MSDS. This is only a partial list that includes some of the more common academic laboratory chemicals. 

	PRIVATE
Chemical
	Incompatible with

	Acetic acid
	Chromic acid, nitric acid, hydroxyl compounds, ethylene glycol, perchloric acid, peroxides, permanganates

	Acetylene
	Chlorine, bromine, copper, fluorine, silver, mercury

	Acetone
	Concentrated nitric acid and sulfuric acid mixtures

	Alkali and alkaline earth metals
	Water, carbon tetrachloride or other chlorinated hydrocarbons, carbon dioxide, halogens

	Ammonia (anhydrous)
	Mercury(e.g., in manometers), chlorine, calcium hypochlorite, iodine, bromine, hydrofluoric acid (anhydrous)

	Ammonium nitrate
	Acids, powered metals, flammable liquids, chlorates, nitrites, sulfur, finely divided organic combustible materials

	Aniline
	Nitric acid, hydrogen peroxide

	Arsenical materials
	Any reducing agent

	Azides
	Acids

	Bromine
	See chlorine

	Calcium oxide
	Water

	Carbon (activated)
	Calcium hypochlorite, all oxidizing agents

	Chlorates
	Ammonium salts, acids, powered metals, sulfur, finely divided organic or combustible materials

	Chromic acid and chromium trioxide
	Acetic acid, naphthalene, camphor, glycerol. Alcohol, flammable liquids in general

	Chlorine
	Ammonia, acetylene, butadiene, butane, methane, propane (or other petroleum gases), hydrogen, sodium carbide, benzene, finely divided metals, turpentine

	Chlorine dioxide
	Ammonia, methane, phosphine, hydrogen sulfide

	Copper
	Acetylene, hydrogen peroxide

	Cumene hydroperoxide
	Acids (organic and inorganic)

	Cyanides
	acids

	Flammable liquids
	Ammonium nitrate, chromic acid, hydrogen peroxide, nitric acid, sodium peroxide, halogens

	Fluorine
	All other chemicals

	Hydrocarbons (such as butane, propane, benzene)
	Fluorine, chlorine, bromine, chromic acid, sodium peroxide

	Hydrocyanic acid
	Nitric acid, alkali

	Hydrofluoric acid (anhydrous)
	Ammonia (aqueous or anhydrous)

	Hydrogen sulfide
	Fuming nitric acid, oxidizing gases

	Hypochlorites
	Acids, activated carbon

	Iodine
	Acetylene, ammonia (aqueous or anhydrous), hydrogen

	Mercury
	Acetylene, fulminic acid, ammonia

	nitrates
	Acids

	Nitric acid (concentrated)
	Acetic acid, aniline, chromic acid, hydrocyanic acid, hydrogen sulfide, flammable liquids and gases, copper, brass, any heavy metals

	Nitrites
	Acids

	Nitroparaffins
	Inorganic bases, amines

	Oxalic acid
	Silver, mercury

	Oxygen 
	Oils, grease, hydrogen, flammable liquids, solids, and gases

	Perchloric acid
	Acetic acid, anhydride, bismuth and its alloys, alcohols, paper, wood, grease, oils

	Peroxides, organic
	Acids (organic or mineral), avoid friction, store cold

	Phosphorus (white)
	Air, oxygen, alkalies, reducing agents

	Potassium chlorate
	Sulfuric and other acids

	Potassium perchlorate (see also chlorates)
	Sulfuric and other acids

	Potassium permanganate
	Glycerol, ethylene glycol, benzaldehyde, sulfuric acid

	Selenides
	Reducing agents

	silver
	Acetylene, oxalic acid, tartaric acid, ammonium compounds, fulminic acid

	sodium
	Carbon tetrachloride, carbon dioxide, water

	Sodium nitrite
	Ammonium nitrate and other ammonium salts

	Sodium peroxide
	Ethyl and methyl alcohol, glacial acetic acid, acetic anhydride, benzaldehyde, carbon disulfide, glycerin, ethylene glycol, ethylacetate, methyl acetate, furfural

	Sulfides
	Acids

	Sulfuric acid
	Potassium chlorate, potassium perchlorate, potassium permanganate (similar compounds of light metal, such as sodium, lithium)

	Tellurides
	Reducing agents


Appendix H

Chemical Storage Codes:

R
Storage Code Red


Flammable.  Store in area segregated for flammable                        
                                           Reagents.
Y    Storage Code Yellow
Reactive and oxidizing reagents.  May react violently with air, water or other substances.  Store away from flammable and combustible materials.

B
Storage Code Blue


Health Hazard.  Toxic if inhaled, ingested, or absorbed 







Through skin.  Store in secure area.

W
Storage Code White

Corrosive.  May harm skin, eyes, mucous membranes.  






Store away from red- ,yellow-, and blue-coded reagents.

G
Storage Code Gray


Presents no more than moderate hazard in any category.  






For general chemical storage. Green may also be used.

[image: image1.wmf]Exception.  When this symbol appears within the storage code bar, the reagent is incompatible with other reagents of same color bar.  Store separately.

Appendix I

Notes and Precautions
The range and quantity of hazardous substances used in laboratories require preplanning to respond safely to chemical spills. The cleanup of a chemical spill should only be done by knowledgeable and experienced personnel. Spill kits with instructions, absorbents, reactants, and protective equipment should be available to clean up minor spills. A minor chemical spill is one that the laboratory staff is capable of handling safely without the assistance of safety and emergency personnel. All other chemical spills are considered major. 

Minor Chemical Spill
1. Alert people in immediate area of spill. 

2. Wear protective equipment, including safety goggles, gloves, and long-sleeve lab coat. 

3. Avoid breathing vapors from spill. 

4. Confine spill to small area. 

5. Use appropriate kit to neutralize and absorb inorganic acids and bases. Collect residue, place in container, and dispose as chemical waste. 

6. For other chemicals, use appropriate kit or absorb spill with vermiculite, dry sand, or diatomaceous earth. Collect residue, place in container and dispose as chemical waste. 

7. Clean spill area with water. 

Major Chemical Spill
(Dial 911)
1. Attend to injured or contaminated persons and remove them from exposure. 

2. Alert people in the laboratory to evacuate. 

3. If spilled material is flammable, turn off ignition and heat sources. 

4. Call Chemical Spill Emergency Response number (911) 
5. Close doors to affected area. 

6. Have person knowledgeable of incident and laboratory assist emergency personnel. 
� EMBED PBrush  ���
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