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INTRODUCTION

PURPOSE
   
The Chemistry Department of Nazareth College has developed a Chemical Hygiene Plan to explain the policies and procedures that will promote the safe operation of the school laboratory. In addition, the Chemical Hygiene Plan satisfies the requirements of the U.S. Department of Labor, Occupational Safety and Health Administration, 29 CFR Part 1910.1450, Occupational Exposures  to Hazardous Chemicals in Laboratories.  This regulation is known as the “Laboratory Standard”; the objective of the “Laboratory Standard” is to protect employees from health hazards associated with hazardous chemicals in the laboratory. Our state’s Department of Labor recommends that schools follow the provisions of the “Laboratory Standard”.


In New York State, the Occupational Safety and Health Act, 29CFR1910, applies to all (public and) private employers. Our state has chosen to promulgate its own laws, regulations, and rules regarding health and safety for public employees rather than adopt the OSHA Standards.  Strategic laws, regulations, and rules promulgated by our various state agencies and our General Court that apply to the safe operation of the school laboratory are included in Appendix A (see example for New Hampshire)


“The Laboratory Standard” is a regulation developed for the protection of employees. Because students are not employees, they are not officially covered by provisions of the “Laboratory Standard”.  However, Nazareth College extends the provisions of the Chemical Hygiene Plan to our students in addition to our employees.  “What is good for teachers is good for students!”


Many policies and practices may not be part of the Chemical Hygiene Plan, but the policies and practices may be crucial to the planning process for maintaining a safe environment for employees and students. The amount of physical space per student is an example of a policy that affects the establishment of a safe environment but is not required by the “Laboratory Standard” to be included in the Chemical Hygiene Plan.

GENERAL PRINCIPLES [ACS,Standard]
A.
The Chemical Hygiene Plan provides specific laboratory practices designed to minimize the exposure of employees to hazardous substances. Employees should follow the practices specified in the Chemical Hygiene Plan to minimize their health and safety risks.

B.
It is prudent to minimize all chemical exposures because most laboratory chemicals present hazards of one type or another. Employees will follow general precautions for handling all laboratory chemicals. Specific guidelines for some chemicals, such as those found in the appropriate MSDSs, will also be followed.

C.
Employees are cautioned against the underestimation of risk; exposure to hazardous substances should be minimized. The decision to use a particular substance will be based on the best available knowledge of each chemical’s particular hazard and the availability of proper handling facilities and equipment. Substitutions, either of chemicals, demonstrations, or experiments, will be made where appropriate to reduce hazards without sacrificing instructional objectives. When the risk outweighs the benefit and no substitute is available, then the experiment, demonstration, procedure, or chemical should be eliminated.

D.
The permissible exposure limit (PEL) and threshold limit value (TLV) of a typical chemical used in the laboratory are available on the MSDS for that chemical. Employee exposure to hazardous chemicals should not exceed these limits.

E.
The best way to prevent exposure to airborne substances is to prevent their escape into the laboratory by using hoods or other ventilation devices. These devices should be kept in good working order to provide employees with a safe working area. 

F.
Nazareth College should not accept a chemical from a supplier unless it is accompanied by the corresponding MSDS. All MSDSs should be accessible to employees at all times, and employees should be trained to read and use the information provided on the MSDSs.

  
NOTE: Brackets are used throughout the text to indicate references.



 Please refer to Page 33. 
MODEL CHEMICAL HYGIENE PLAN

I.  Standard Operating Procedures 


A.
General 



1.
The design of the laboratory facility will provide sufficient space for safe work by the number of persons to be in the laboratory.  Exit doors will be clearly marked and free of obstructions to permit quick, safe escape in an emergency. (KY)

2.

Laboratory facilities will be used only by persons with proper qualifications and training. The number of students assigned to the laboratory shall not exceed the number of laboratory stations available.  The maximum number of students shall not exceed 16. (KY, CA, MD, Appendix A)

3.

In order to permit a quick, safe escape in an emergency, exit doors will be clearly marked and free of obstructions (Prudent)

4.

Staff and students should follow the Chemical Hygiene Plan to minimize their health and safety risks. (ACS)

5.

It is prudent to minimize all chemical exposures, because most laboratory chemicals present hazards of one type or another. Employees will follow general precautions for handling all laboratory chemicals.  Specific guidelines for some chemicals, such as those found in the appropriate MSDSs, will also be followed. (ACS, KY)

6. Employees should not underestimate the risk, and exposure to hazardous substances should be minimized. The decision to use a particular substance will be based on the best available knowledge of each chemical’s particular hazard and the availability of proper handling facilities and equipment. Substitutions, either of chemicals or experiments, will be made where appropriate to reduce hazards without sacrificing instructional objectives. When the risk outweighs the benefit and no substitute is available, then the experiment, procedure, or chemical should be eliminated. (ACS, KY)


7.

Chemicals should not be accepted from a supplier unless it is accompanied by the corresponding MSDS, or an MSDS from that supplier for that chemical is already on file.  All MSDSs should be accessible to employees at all times. Employees should be trained to read and use the information found on MSDSs. (ACS, Prudent, Appendix A)

8.

Generally, textbooks, laboratory manuals, and other instructional materials designate the safety precautions needed for a particular laboratory activity. However, total reliance on such publications to provide complete and accurate information is not advisable.  Employees should consult additional references, including Material Safety Data Sheets, before undertaking an unfamiliar activity. (ACS, KY)


B.
Laboratory Procedures

1.

Individuals in laboratories:


a.
Eating, drinking, gum chewing, application of cosmetics, manipulation of contact lenses, or other such activities are not to be done in the laboratory. (KY EHS)


b.
Conduct yourself in a responsible manner at all times in the laboratory.  This means that horseplay, throwing items, and pranks are prohibited. (EHS, Prudent)


c.
Employees should not work alone in the lab or chemical storage area unless other employees are in the vicinity and are aware that someone is in the laboratory. (ACS, Prudent)

d. “Wafting” to test chemical odors should only be done with extreme caution and when only specifically directed to do so in the written experimental procedure. Also, Chemicals should never be tasted. (ACS/EHS)

e. Never pipette by mouth. Always use a bulb or other device for suction.

f. Do not force glass tubing into rubber stoppers.  Lubricate the glass and hold the tubing with a cloth towel as the tubing is inserted into the stopper. (Prudent)


g.
Proper Bunsen burner procedures shall be followed.  Never leave a flame unattended. (EHS)


h.
Dress appropriately for laboratory work.  Avoid loose or baggy clothing and dangling jewelry.  Confine or tie back long hair.  Sandals or any open toed shoes are not permitted in the laboratory.  (EHS, ACS, Prudent)


i.
Should a fire drill or any other evacuation occur during a lab activity, turn off all Bunsen burners and electrical equipment. Leave the room as directed. (EHS, Prudent)


j.
Remember hot glass looks like cold glass, and glass remains hot for a long time. Determine if an object is hot by bringing your hand close to the object but do not touch the object. (EHS)


k.
Careful storage and handling procedures should be used to avoid glassware breakage. In the event of breakage, protection for the hands should be worn when picking up the broken pieces.  Small pieces should be swept up with a brush and pan. Broken glass should be separated from other waste by placing it in a special container marked Broken Glass.  Broken glass contaminated with chemicals must be treated as hazardous waste. (ACS)


l.
The quantities of flammable liquids used in the laboratory shall not exceed the amount that can be consumed in one day. (JK, BW)

m. Only measure out and use the amount of reagent required by the experimental procedure.



2.

Students in the laboratory:


a.
Must read lab directions ahead of time and follow all verbal and written instructions. Must perform a NEEDS ASSESSMENT prior to the laboratory session. (EHS)


b.
Shall only perform only authorized experiments. (EHS)


c.
Shall report all accidents or injuries to the instructor at once, no matter how trivial it may seem.  The student must go to an appropriate medical facility for the treatment of cuts, burns, accidental ingestion of chemicals, or inhalation of fumes. (EHS)


d.
Shall only work in a laboratory or chemical storage area under the direct supervision of a professor or in the presence of a trained student worker. (JK, BW)



C.
Housekeeping Practices

1.
Individuals in the laboratory:


a.
All laboratory areas must be kept clean and contain only those items needed for the task at hand. (ACS) 


b.
Place all wastes in appropriate, segregated receptacles that are properly labeled. (ACS)


c.
Sinks are to be used only for disposal of water and those solutions designated by the instructor. Other solutions must be placed in the appropriate labeled waste container. (EHS)


d.
Tabletops are to be swept clean and washed at the end of the lab activity.  All equipment in use during the experiment should be properly cleaned, dried and put away.


e.
Clean up all chemical spills as soon as they occur. Chemicals and cleanup materials should be disposed of correctly. (ACS)


f.
Never block access to emergency equipment, showers, eyewashes, or exits (ACS). 


g.
Store chemicals and equipment properly. Chemicals should not be stored in aisles, on the floor, in stairwells, on desks, or laboratory tables. (ACS)


h.
Before leaving the laboratory, turn off services (gas, electricity, water). Be sure to unplug devices before leaving the laboratory. (KY)


i.
Keep all cabinets and drawers closed when not in use to avoid catching and bumping hazards. (ACS)


j.
Floors should be cleaned daily especially around waste baskets. (Standard)

2.


Students in the laboratory:


 a.
Bring only your lab materials, calculators, and writing instruments to the laboratory area. ( EHS)













 b.
Leave backpacks and other books in the classroom area or at least away from the area in which you will be working. (EHS)

3.
Housekeeping
As in many general safety procedures, the following listing of good housekeeping practices indicate common sense activities which should be implemented as a matter of course in the laboratory. These recommendations are designed for accident prevention. 
a. THE AREA MUST BE KEPT AS CLEAN AS THE WORK ALLOWS.

b. Each laboratory employee/student shall be responsible for maintaining the cleanliness of his/her area.

c. Reagents and equipment items should be returned to their proper place after use. This also applies to samples in progress. Contaminated or dirty glassware should be placed in specific cleaning areas and not allowed to accumulate.

d. Chemicals, especially liquids, should never be stored on the floor, except in closed-door cabinets suitable for the material to be stored. Nor should large bottles (2.5 L or larger) be stored above the bench top.

e. Reagents, solutions, glassware, or other apparatus shall not be stored in hoods. Besides reducing the available workspace, they may interfere with the proper airflow pattern and reduce the effectiveness of the hood as a safety device.

f. Counter tops should be kept neat and clean. Bench tops and fume hoods shall not be used for chemical storage. All work done in fume hoods shall be performed in the "Safety Zone", (6" minimum from the sash).

g. Stored items, equipment, and glass tubing shall not project beyond the front of shelf or counter limits.

h. Stored items or equipment shall not block access to the fire extinguisher(s), safety equipment, or other emergency items.

i. Stairways, hallways, passageways/aisles and access to emergency equipment and/or exits must be kept dry and not be obstructed in any fashion, including storage, equipment, phone or other wiring.

j. No combustible material such as paper, wooden boxes, pallets, etc., shall be stored under stairwells or in hallways. Hallways and aisles in laboratories shall be kept free of boxes and materials so that exits or normal paths of travel will not be blocked.

k. Materials stored near aisles shall be restrained to prevent their falling.

l. Mats and carpeting shall be kept in good condition.

m. All working surfaces and floors should be cleaned regularly.
n. All containers must be labeled with at least the identity of the contents and the hazards those chemicals present to users (Use Nazareth Chemistry Department Labels). If the contents of all containers are known we will no longer have an unknown waste disposal problem. 

D.
Chemical Procurement  (ACS)

1.

The purchasing of chemicals should be guided by the maxim that less is better.  The lower the chemical inventory, the fewer the problems associated with storage, and the less likely that the college will face excessive costs to dispose of outdated or surplus chemicals. (ACS)

2.

Chemicals should be ordered in quantities that are likely to be consumed in one year and should be purchased only in the quantity sufficient for the declared use. (ACS)

3. 

All chemicals should be in tightly closed, sturdy, and appropriate containers. (ACS)

4. 

A chemical should not be accepted without the material safety data sheet and an adequate identifying label. (Standard)

5.

When a chemical is received, proper handling, storage, and disposal should be known. (Standard)

6.

The container should be marked with the full level and date(s) it is received and opened. (JK)

7.

The chemical inventory list should be updated each time a chemical is received, used, and/or disposed of. (ACS, Prudent)

8.

Donated chemicals should be accepted only after approval is obtained from the Chemical Hygiene Officer. It should be established that the donated chemical is in excellent condition, that an appropriate MSDS is available, and that there is a specific use for the donated material. (ACS)


E. Storage and Distribution  (ACS)

1.

All chemicals should be in tightly closed, sturdy, and appropriate containers.

2.

If the chemical has been transferred to a secondary container, the new container should be appropriately labeled (with an approved Nazareth College Chemistry Department label), including all of the hazard information.

3.

Chemicals should be stored based on the reactive nature, compatibility group of the chemical.  We have adopted the Flinn system for chemical storage.

4.

Large containers and containers with reactive chemicals, such as acids and bases, should be on low shelves.

5.

The classification system used for the storage of chemicals should be displayed in the principal storage area.

6.

Flammable chemicals shall be stored in approved storage containers and in approved flammable chemical storage cabinets.

7.

Combustible packaging material should not be stored near flammable chemical storage cabinets.

8.

All storage areas should be securely locked when not in use.  Storage and preparation areas should be accessible only to those persons authorized to use the chemicals.

9.

Glass bottles containing highly flammable liquids (Class 1A) shall not exceed 500 mL. For larger volumes, metal or approved plastic may not exceed 1 gallon, and safety cans shall not exceed 2 gallons. (NFPA 45)

10.

Chemicals should not be distributed to other persons or to other areas of the school without the prior approval of the Chemical Hygiene Officer. Chemicals should not be transferred to another location without the simultaneous transfer of a copy of the appropriate material data safety sheet, nor should they be transferred without the person receiving the chemicals having had an appropriate training in their use, storage, and disposal.  

11.

Household refrigerators are not to be used to store flammable chemicals.

12.

Refrigerators used to store flammable chemicals shall be labeled and shall be of explosion proof or of lab safe design. (NFPA 45)  

13.

OSHA standards and NFPA Guidelines or local fire regulations should be consulted on the proper use of flammable chemicals in the laboratory. (ACS)


      14.  Compressed Gases

a. A compressed gas is defined as any material or mixture having in the container either an absolute pressure greater than 276 kPa (40 lb/in 2) at 21 °C, or an absolute pressure greater than 717 kPa (104 lb/in 2) at 54 °C or both, or any liquid flammable material having a Reid vapor pressure greater than 276 kPa (40 lb/in 2) at 38 °C. (Prudent, Mercier)

b. Gas cylinders should only be moved from one location to another with the protective cap securely in place. (ACS)

c. Both full and empty cylinders should only be stored where they may be securely restrained by straps, chains, or a suitable stand. (ACS)

d. A cylinder should be considered empty when there is still a slight positive pressure. (ACS)

e. An empty cylinder should be returned to the supplier as soon as possible after having been emptied or when it is no longer needed. (ACS)

f. Cylinders should not be exposed to temperatures above 50 °C. (ACS)



g. Store flammable gases separately from oxidizer gases.  (JK)


F.  Waste Disposal


1.  

Nazareth College and the Chemical Hygiene Officer shall ensure that the disposal of laboratory chemicals is in compliance with the New York State Department of Environmental Services, Hazardous Waste Rules.



 

(See Appendix C for procedures)


2. 

Nazareth College and the Chemical Hygiene Officer shall ensure that drain disposal of laboratory chemicals is in compliance with the Town of Pittsford rules and regulations.  (See Appendix C for regulations)


3. 


Nazareth College to be considered a Small Quantity Generator (SQG) of hazardous waste, by the New York State Department of Environmental Services, must generate, in each and every calendar month, less than:







a. 100 kg of hazardous waste






b. 1 kg of acutely hazardous waste




      

(See Appendix C for Small Quantity Generator requirements)


4. 

Guidelines for waste minimization:  (JK)

a. Employees shall minimize generation of hazardous wastes (microscale labs, selecting less hazardous materials, etc.).

b. Chemicals should be ordered in quantities that are likely to be consumed in one year or less.

c. Avoid the inadvertent accumulation of hazardous waste. Potential waste materials are surplus, old, and/or unnecessary chemicals. Every attempt must be made to avoid accumulating such chemicals. 

d. Prior to ordering new chemicals, using existing chemicals, or creating products from reactions, employees shall determine if the material will need to be treated as hazardous waste by referring to the New York State Department of Environmental Services, Hazardous Waste Rules. (See Appendix C for definition)

    5. 


  Guidelines for hazardous waste disposal: (ACS,Prudent)


a. Flammable, combustible, water-immiscible materials, or water-
soluble solutions of toxic substances shall not be poured down the drain.

b. Separate waste containers should be provided for heavy metal compounds, chlorinated organics, nonchlorinated organics, and any other categories recommended by the Nazareth’s hazardous waste transporter company. Separation of wastes in this manner will make disposal less costly.


c. Waste chemicals should be stored in appropriately labeled, sealed containers, inside secondary containment.  Safety funnels shall be provided for efficient transfer of chemicals.

d. Hazardous wastes should never be placed in the common solid trash container.

e. All waste containers should have an up-to-date log of the material that
is in the container. When any material is added to the container, the chemical name, the amount of the chemical, the date, and the initials of the individual adding the hazardous chemical, shall be recorded in the log for that container.  (JK, BW)

f. Upon completion of the laboratory activity, the waste containers shall be returned to the preparation room. Waste materials should not be stored in the laboratory.  (JK) 

g. When the waste containers become full, the containers shall be transferred to a designated waste storage area within three (3) days. (JK)


G.  Spills

      1. 

If the chemical involved in the spill is judged to present an immediate hazard, evacuation is to be absolute, and the area should be isolated until a 
HAZMAT team arrives. (ACS)


2. 

If hazardous vapors are present, the area should be isolated.  Only persons trained in the use of respirators may enter the area. This will frequently mean waiting for the arrival of a HAZMAT team. (ACS)


3. 

If a volatile, flammable material is spilled, immediately extinguish flames, turn off all electrical apparatus, and evacuate the area. 
Consult the MSDS for appropriate cleanup procedures. If the quantity exceeds the employee’s ability or training to handle the spill, seal the area until appropriately trained personnel arrive. (KY)


4. 

If there is no immediate danger (flammability, toxicity, reactivity, corrosivity) to personnel, containment should be accomplished by use of spill pillows, towels, rolls, or other devices that will keep the spill from spreading. (ACS)



5. 


If there is no immediate danger, cleanup procedures listed on the MSDS should be followed.  Appropriate personal protective equipment shall be used. (KY)


6. 


A spill kit should be accessible for each science laboratory. The kit might include: (MD)



a. Spill control pillows

b. Inert absorbents such as vermiculite, clay, sand, or kitty litter

c. Neutralizing agents for acid spills such as sodium carbonate and sodium hydrogen carbonate

d. Neutralizing agents for alkali spills such as sodium hydrogen sulfate and citric acid

e. Quantities of cleanup materials sufficient for the largest anticipated spill.  (JK)

f. Large plastic scoops and other equipment such as brooms, pails, bags, and dust pans.



g.  Appropriate personal protective equipment


7. 


If the spill material was a hazardous chemical, all of the materials involved in the cleanup will usually be considered to be hazardous waste and must be disposed of as such. (ACS)














8. 

If a major spill occurs (cannot be cleaned-up safely by yourself), 

cleanup shall only be undertaken by individuals who are trained in HAZMAT procedures.  (ACS)

II.
Control Measures 

A.  Personal Protective Equipment


1.

It is the responsibility of the Nazareth College to provide appropriate safety and emergency equipment for employees and students. (Prudent)



2.
Protective apparel shall be compatible with the required degree of protection for the substances being handled. (Standard)




3.

Laboratory aprons or coats, eye protection, and non-permeable gloves are considered standard equipment for the laboratory programs and should be readily available to employees and students. (ACS, KY)



4.
All eye protection devices should conform to ANSI Standard Z87.1-2003.  Eyeglasses, even with side shields, are not acceptable protection against chemical splashes. (ACS)

5.

Chemical splash safety goggles should be used as the protective eyewear standard.  Such goggles should fit the face surrounding the eyes snugly to protect the eyes from a variety of hazards.  The minimum acceptable eyewear is the department approved safety glasses available in the Nazareth College bookstore. (MD)



6.

Any experiment that involves heating or the use of chemicals, or glassware shall require the use of chemical splash safety goggles.  The goggles also serve to reduce dust and fumes from reaching the eye. (CA, EHS) 



7.

Contact lenses are not necessarily prohibited in the laboratory.  If contact lenses are permitted, chemical splash goggles must be worn at all times. (ACS)



8.

Full face shields protect the face and throat.  They must be worn for protection when there is a greater risk of injury from flying particles and harmful chemical splashes.  A full face shield should also be worn when an operation involves a pressurized system that may explode or an evacuated system that may implode.  For full protection, safety goggles must be worn with the face shield. (Hall, Lab Safety Pocket Handbook, JK, BW) 



9.

Standing shields should be used when there is a potential for explosions, implosions, or splashes, or when corrosive liquids are used. Goggles should be worn whenever using a standing shield. (ACS)



10.

A standing shield should be used for group protection from chemical splash and impact.  The standing safety shield should be used with safety goggles and, if appropriate, with a face shield. A standing shield must be in place when using the rotary evaporator or hydrogenation apparatus.  (CA)



11.

Lab coats or aprons worn in the laboratory should offer protection from splashes and spills, and should be easy to remove in case of an accident, and should be fire resistant. (ACS)



12.

When gloves are required, it should be remembered that no one kind of glove is suitable for all situations. The MSDS should be consulted for information regarding the proper type of gloves to be used.  A chart of glove use is also available in Smyth 321.


B.
Administrative Controls


1.
Inventory Control 


a.
A chemical inventory should be updated each time a chemical is received or consumed. The list should be audited for accuracy on at least an annual basis. (ACS)
b.
The chemical inventory list should contain the following information about each chemical found in storage: the chemical name, location, the date purchased, the amount present, the CAS number, and the examination date for possible disposal. (ACS)

c.
Every area in which chemicals are used or stored should have an up-to-date inventory. (ACS)

d.
A printed copy of the most recent inventory should be kept by the chemistry chair and by the chemical hygiene officer.



2.
Hazard Identification and Labels



a.
Labels on incoming containers of hazardous chemicals are not to be removed or defaced. (Standard)

b.
Laboratory chemicals should be properly labeled to identify any hazards associated with them for the employee’s information and protection. (ACS)

c.
If a chemical is stored in its original bottle, it should have the manufacturer’s original label identifying potential hazards, and the date of purchase, the date opened, and the initials of the person who opened the container. (ACS)


d.
If a chemical has been transferred to a secondary container, the new container should be appropriately labeled with the chemical name, formula, concentration (if in solution), solvent (if in solution), hazard warnings, and name or initials of the person responsible for the transfer. (ACS)


e.
Unlabeled bottles should not be opened, and such materials should be disposed of promptly, as outlined in the section on disposal procedures. (ACS)

3.

Signs and Posters



a.
Emergency telephone numbers shall be posted in all laboratory areas. (Standard)


b.
Signs shall be used to indicate the location of exits, evacuation routes, safety showers, eyewash stations, fire extinguishers, fire blankets, first aid kits, fume hoods, and other safety equipment. (KY)


c.
Warnings at areas or equipment where special or unusual hazards exist. (Standard)


d.
Posters to reinforce laboratory safety procedures should be displayed in the laboratory and the classroom. (EHS)

4.

Material Safety Data Sheets



a.
Each MSDS received with incoming shipments of chemicals should be maintained and made readily available to laboratory employees and to students. (ACS) (Standard)


b.
The material safety data sheets for each chemical in the laboratory usually give recommended limits or OSHA - mandated limits, or both, as guidelines to exposure limits. Typical limits are expressed as threshold limit values (TLVs), permissible exposure limits (PELs), or action levels. When such limits are stated, that limit, along with any other information about the hazardous characteristics of the chemical, should be used to set laboratory guidelines. These laboratory guidelines may be used in determining the safety precautions, control measures, and personal protective equipment that apply when working with the toxic chemical. (ACS)


c.
A material safety data sheet for each compound on the chemical inventory should be available in the department, except for those chemicals that predate the laboratory standard. Material safety data sheets can often be obtained by requesting them from companies that currently sell the chemicals. Chemical manufacturers and suppliers are required to supply one copy of a material safety data sheet the first time the chemical is purchased by the school or institution. (ACS) 


5.

Records




a.
Chemical Inventory Records (KY)





i)
An inventory of all chemicals shall be conducted annually and chemical usage determined.





ii)
The chemical hygiene officer shall retain a copy of the chemical inventory.




b.
Inspection Records (KY)








i)
Reports must be completed and retained by the chemical hygiene officer.





ii)
Safety equipment should be tagged to indicate the date and the results of the last inspection.





iii)
Records indicating the dates of repairs 






regular maintenance of safety equipment should be 






maintained.





c.
Training Records (ACS)

The college should maintain records of employee training for at least 30 years, and they should be made available to employees.




d.
Incident Report (KY)

Accident reports must be completed for any incident. Copies are to be retained by the chemical hygiene officer and the chemistry department chair.




e.
Medical and Exposure Records

Records of air concentration monitoring, exposure assessments, medical consultations, and medical examinations must be kept for at least 30 years after the employee ceases employment with the college.




f.
Waste Disposal Records (ACS, NH)

The college shall retain records of disposal of hazardous waste. The records shall conform to the requirements of the New York State Department of Environmental Services Hazardous Waste Rules. 


g.
MSDSs (ACS)

The college should maintain a file of MSDSs and should make them accessible to employees. If an MSDS is not available when a new chemical is received, that chemical should not be used until a MSDS is obtained. 

6.
Exposure Monitoring


a.
If there is reason to believe that exposure levels for a regulated substance have exceeded the action level or permissible exposure limit, the chemical hygiene officer should ensure that the employee or student exposure to that substance is measured. (ACS)


b.
Factors which may raise the possibility of overexposure and therefore warrant an initial measurement of employee or student exposure include: (ACS)


i.
The manner in which the chemical procedures or operations involving the particular substances are conducted.

ii.
The existence of historical monitoring data that shows elevated exposures to the particular substance for similar operations.

iii.
The use of a procedure that involves significant quantities or is performed over an extended period of time.

iv. There is reason to believe that an exposure limit may be exceeded.

v. Signs or symptoms of exposure (e.g., skin or eye irritation, shortness of breath, nausea, or headache), which are experienced by employees or students. (Some of these symptoms are very general and can be due to many other causes including emotional stress or hysteria.)


c. 
If the substance in question does not have exposure monitoring or a medical surveillance requirement, exposure monitoring and medical surveillance shall be continued until exposure levels are determined to be below the action level or 50% of the PEL.  In the absence of PELs, the ACGIH TLVs should be referenced. (JK, BW)


d. 
If a substance has an exposure-monitoring requirement and if there is reason to believe that exposure levels for that substance routinely exceed the action level (or in the absence of the action level, the PEL), the employer shall measure the employee or student exposure to the substance.  (Standard)


e. 
If the initial monitoring  (described in d. above) discloses employee exposure over the action level (or in the absence of an action level, the PEL), the employer shall immediately comply with the exposure monitoring provisions of the relevant standard for that substance. 



   
(Standard)


f. 
The employer shall, within 15 working days after the receipt of any monitoring results notify the employee or student of these results in writing either individually or by posting the results in an appropriate location that is accessible to employees. (Standard)


   g. 
The following substances are regulated by OSHA standards and require monitoring:  lead, benzene,  1,2-dibromo-3-chloropropane, acrylonitrile,  ethylene oxide, formaldehyde,  asbestos, vinyl chloride, and inorganic arsenic.   (JK)


III. SAFETY / EMERGENCY FACILITIES AND EQUIPMENT


A.   Equipment

1.  
The college should ensure that adequate emergency equipment is available in the laboratory and inspected periodically to ensure that it is functioning properly.  All employees should be properly trained in the use of each item.  (ACS)

2. 

Emergency equipment items that should be available include: eyewash station, fire extinguisher of the appropriate type, safety shower, telephone for emergencies, fire blanket, and identification signs. (ACS)

3. 

Each laboratory should have a standard first aid kit stocked according to school policy. (MD)

4. 

Multipurpose fire extinguishers should be available in the laboratory. A multipurpose, ABC, fire extinguisher, can be used on all fires EXCEPT for class D fires. Extinguishers should be visually checked monthly and inspected and tested annually.

5.  

Every eye wash station will be capable of supplying a continuous flow of aerated, tepid, potable water to both eyes for at least 15 minutes.  The valve should remain in the open position without the need to hold the valve. (ANSI Z358.1-1990) (ACS)

6. Safety showers should be capable of supplying a continuous flow of tepid potable water for at least 15 minutes.  The shower should have a quick - opening valve requiring manual closing. (ANSI Z358.1-1990)(ACS, Prudent)

7. 

Eye wash stations and safety shower stations shall be located so they will be accessible within 10 seconds.  (ANSI Z358.1-1998) (JK)

8. 

Safety equipment will be tagged following an inspection, showing the date, inspector, and results.

9. 

Laboratories in which hazardous substances are being used should have spill control kits tailored to deal with the potential risk associated with the materials being used. If there is no immediate danger to employees or students, containment should be accomplished by spill pillows, towels, rolls, inert absorbents, neutralizing agents, or other devices. (ACS, Prudent)


10.  
Each storeroom shall be equipped with a heat sensor and smoke alarm.


B.   Facilities

1. Fume hoods


a. 
Laboratory fume hoods are the most important components used to protect laboratory employees and students from exposure to hazardous chemicals and agents used in the laboratory. Functionally, a standard fume hood is a fire and chemical resistant enclosure with one opening (face) in the front with a movable window (sash)  to allow user access into interior. Large volumes of air are drawn through the face and out the top to contain and remove contaminants from the laboratory. (Prudent)



b. 
Laboratory fume hoods are not meant for either storage or disposal of chemicals. If a hood must be used for storage, in order to provide adequate ventilation for flammable chemicals, for example, it must not be used for laboratory experiments or transfer of chemicals. In that event, it must be used only for storage. (ACS)


c. 
Laboratory activities that may release airborne contaminants above the Permissible Exposure Limit (PEL) or Thresholds Limit Value (TLV) concentrations must be carried out in the fume hood.  Also, if laboratory activities produce potentially hazardous vapors or gaseous substances, the laboratory activities should be conducted in the fume hood. (KY, CA)


d. 
In most cases, the recommended face velocity is between 80 and 100 feet per minute (fpm).  (Prudent)


e. 
Fume hoods should be positioned in the laboratory so that air currents do not draw fumes from the hood into the room.  (CA)




f. 
The exhaust stack from a fume hood shall be in a vertical-up direction at a minimum of 10 feet above the adjacent roofline and so located with respect to openings and air intakes of the laboratory or adjacent buildings to avoid reentry of the exhaust into the building.





(ANSI/AIHA Z9.5 – 1992)


g. 
Fume hoods or other local ventilation devices should be used when working with any appreciably volatile substance with a TLV of less than 50 ppm.  (Standard)


   h. 
All biohazard and fume hoods shall be inspected annually and certified by the chemical hygiene officer (CHO).  Any hood not passing inspection must be taken out of service immediately and not be used until such time as the hood has passed inspection. It is the responsibility of the employer to purchase the parts and replace the unit in a timely fashion so as not to endanger the health and well being of the employee or place the facility at risk.  (NH Chem. Hygiene Model)


i. 
Fume hood air velocity should be tested 2 times per year by the CHO.   The college is responsible for maintaining the fume hoods. (JK, BW)

2. 

Ventilation


a. 
General laboratory ventilation should not be relied on for protection from exposure to hazardous chemicals.  A rate of 4 - 12 room air exchanges per hour should be the accepted standard when local exhaust systems, such as hoods, are used as the primary method of control. Laboratory airflow should not be turbulent and should flow continuously throughout the laboratory.  (ACS, Standard)


b.  
Any alteration of the ventilation system should be made only if thorough testing indicates that employee and student protection from airborne toxic substances will continue to be adequate. (Standard)


c. 
Exhaust from the fume hoods should be vented directly to the outside. (JK)

3. 

Flammable Storage       


a. 
Chemicals with a flash point below 93.3 ° C (200 ° F) should be considered  “fire hazard chemicals”. Any chemical whose MSDS or label states  “Flammable” is in this category.  (ACS)


b. 
Fire hazard chemicals in excess of 500 mL should be stored in a flammable solvent storage area, safety cans, or in storage cabinets designed for flammable materials. (ACS) 


c. 
Flammable materials should be stored in a flammable liquid storage cabinet or other appropriate location.  When transferring significant quantities of flammable liquids from one container to another, it is particularly important that they be properly grounded to prevent accidental ignition of flammable vapors and liquids from 

static electricity or other sources of ignition . Large quantities of flammable chemicals stored outside cabinets should be in flame-proof storage cans which conform to NFPA guidelines. NFPA 30, Flammable and Combustible Liquids code, and NFPA 45, Fire protection for Laboratories Using Chemicals, and/or the applicable local fire codes should be followed.

4.  

Electrical  



a. 
All electrical outlets should have a grounding connection 



accommodating a three-prong plug.  (ACS)


b. 
All laboratories should have circuit breakers readily accessible. 
Employees should know how to cut-off electricity to the laboratory in case of emergency. (ACS)


c. 
Laboratory lighting should be on a separate circuit from electrical outlets.  (ACS)


d. 
All electrical outlets should be checked for continuity after initial occupancy or whenever electrical maintenance or changes occur. (ACS)


e. 
If electrical equipment shows evidence of undue heating, it should be immediately unplugged. (ACS)


f. 
Install ground-fault circuit interrupters (GFCIs) as required by code to protect users from electrical shock, particularly if an electrical device is hand held during a laboratory operation. (Prudent)

IV. Training and Information

A. 
Training for Employees


1.  

General



a. 
The employer shall provide employees/students with information and training to ensure that they are apprised of the hazards of chemicals present in their work area.  (Standard)



b. 
Such information shall be provided at the time of the initial assignment to a work area where hazardous chemicals are present and prior to assignments involving to exposure situations – e.g. for students, fall semester of the Freshman year. Refresher information shall occur for students of Junior year status during the fall semester. (Standard)


2. 

The objective of the employee/student training and information program is to assure that all individuals at risk are adequately informed about: the physical and health hazards associated with hazardous chemicals present in the laboratory; the proper procedures to minimize risk of exposure; and the proper response to accidents. (KY)


3. 

The college shall provide training opportunities for all individuals at risk. These training opportunities should include information about the hazards of chemicals present in the laboratory and sources of information concerning hazards in the laboratory. In particular, the training program should cover the laboratory standard, material safety data sheets, the chemical hygiene plan, and the responsibilities of the college and the 




employee.  (ACS)


4.  

Employees and students should be trained on the potential chemical hazards in the work areas and on appropriate sections of the chemical hygiene plan.  This training should be provided to all individuals who actually work in the laboratory as well as to others whose assignments may require that they enter a laboratory where exposure to hazardous chemicals might occur. Employees who are responsible for receiving and handling shipments of new chemicals or chemical wastes should also be informed of the potential hazards and appropriate protective measures for chemicals they may receive. (ACS)


5. 

Laboratory employees and students should be trained on the applicable details of the chemical hygiene plan, including a review of the general rules of laboratory safety. The training program should describe appropriate sections of the standard operating procedures, particularly those procedures that require prior approval of the chemical hygiene officer. (ACS)

6. 

The training an employee or student receives should be determined by the nature of the work assignment in the laboratory.  (KY) 

7. 

Employees and students should be trained in measures they may take to protect themselves from exposure to hazardous chemicals, including the location and proper use of protective equipment and emergency equipment. In addition, the employee training must also include a discussion of inventory procedures to be followed, proper storage and ordering rules, and district hazardous waste disposal procedures. (ACS)

8. 

All laboratory employees and students will be trained to read and understand MSDSs.  (ACS)

9. 
All employees and students shall be trained in labeling and storage practices as outlined in the chemical hygiene plan.  (KY)

10. 
All employees and students should be trained in the methods and observations that may be used to detect the presence or release of hazardous chemicals. (Standard)


B. 
Specific Training for Students

1. 

Instruction in laboratory safety shall be provided to all students involved in laboratory activities. (ACS)

2. 

The extent of student training should be based on their grade level, course of study, the laboratory facility, school policies, the chemical hygiene plan, and the level of chemical handling and potential exposure to hazardous chemicals. (ACS)

3. 

Safety training should include the importance and the content of the label and of material safety data sheets.  As appropriate, the student should also be introduced to other sources of chemical safety information. (ACS)

4.  

At the beginning of the school year and prior to laboratory activities, class time shall be devoted to safe laboratory practices and to the student safety agreement.  (EHS)


C.  Information 

1.  

Employees and students shall be informed of the content of the “Laboratory Standard”, 29 CFR Part 1910. (Standard)

2. 

Employees and students shall be informed of the location and availability of the chemical hygiene plan.  (Standard)

3. 

Employees and students shall be informed of the permissible exposure limits for OSHA regulated substances on site or recommended exposure limits for other hazardous chemicals on site where there is no applicable OSHA standard. (ACS, Standard)

4. 

Employees and students shall be informed of the location and availability of known reference material on the hazards, safe handling, storage and disposal of hazardous chemicals where there is no applicable OSHA standard. (ACS)

5. 

Employees and students shall be informed of the location of material safety data sheets. (ACS)

6. 

Employees and students shall be informed of the location of personal protective equipment and of emergency equipment as outlined in the chemical hygiene plan. (KY)

7. 

Employees and students shall be informed of the signs and symptoms associated with exposures to hazardous chemicals used in the laboratory. (Standard, KY)


V.  
Prior Approval


1. 
Prior approval should be obtained from the chemical hygiene officer whenever a new laboratory experiment or test is to be carried out. This prior approval should also be sought for experiments that have not been performed recently or for which the potential for harm is present.  The potential for harm may be affected by a change in the amounts of materials being used, the conditions under which the experiment is to be conducted, or the substitution, deletion, or addition of a chemical. (ACS)


2. 

Prior approval before doing any procedure should be obtained where
one or more of the following conditions exist:


a.
Potential for a rapid rise in temperature


b. 
Potential for a rapid increase in pressure


c. 
Use of a flammable solvent


d.  
Potential for a chemical explosion 


e. 
Potential for spontaneous combustion


f. 
Potential for the emission of toxic gasses that could produce concentrations in the air that exceed toxic limits.


g. 
Change in a procedure, even if the change is quite small. (ACS)


h. 
Involves the use of highly toxic substances. 

3.  

Chemicals should not be distributed to other persons or to other areas of the school without the prior approval of the chemical hygiene officer. Chemicals should not be transferred to another location without the simultaneous transfer of a copy of the appropriate material data safety sheet, nor should they be transferred without the person receiving the chemicals having had an appropriate training in their use, storage, and disposal.  


4.  

Donated chemicals should be accepted only after approval is obtained from the Chemical Hygiene Officer. It should be established that the donated chemical is in excellent condition, that an appropriate MSDS is available, and that there is a specific use for the donated material.

     5. 

A list of acceptable reagents should be developed for use in the classroom. An employee who desires to use a substance that is not on the acceptable list must seek the permission of the chemical hygiene officer.  The decision to use the chemical will be based on the best available knowledge of the hazards of the substance and the availability of proper handling facilities and equipment.  The written request should include the following information.  (MD, ACS)


a. 
Use of the chemical is pedagogically sound.


b.
Use of the substance is an effective method to illustrate an important process, property, or concept. 


c.
Adequate safeguards are in place to assure proper use of the substance


d.
Exposure time of the employees and students to the substance


e.
Permissible exposure limit and threshold limit value of the substance

6.  

Students shall only work in a laboratory or chemical storage area under the direct supervision of a professor or in the presence of a trained student worker.  (JK, BW)


VI.  
Medical Consultation and Medical Examinations

A.  
School laboratory employees do not regularly handle significant quantities of materials that are acutely or chronically toxic. Therefore, regular medical surveillance is not justified.  (KY)


B.  

In the event that an employee is exposed to levels of a hazardous chemical exceeding the established PEL or TLV, or should the employee exhibit signs or symptoms of such exposure, the employee shall be provided an opportunity to receive an appropriate medical examination.  (KY, Standard)




Physician _____________________
Tel.___________




Hospital ______________________
Tel. ___________


C.

All medical examinations and consultations shall be performed by or under the direct supervision of a licensed physician. (Standard)


D.

The employer shall provide the following information to the physician conducting the examination. (Standard)



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



4.

A copy of the MSDSs for the chemicals(s) involved. (NH)


E.

A written opinion from the examining physician for any consultations or examinations performed under this standard should include:




1.

Any recommendation for further medical attention






2.

The results of the medical examination and any associated tests  




3.

Any medical condition revealed during the examination which might compromise employee safety during, or as a result of, exposure to hazardous chemicals found in the workplace 



4.

A statement that the employee has been informed by the physician of the results of the consultation or examination and any medical condition that may require further examination or treatment.  



5.

A copy of the physician’s report to be retained by the employer. (ACS, Standard)



6. 

The written opinion from the physician should not reveal specific diagnoses unrelated to the occupational exposure.  (ACS, Standard)

VII.  Responsibilities


A.  
President of the College

The President, as executive officer, has the ultimate responsibility for chemical hygiene within the college. The President should, with other administrators, provide continuing support for school wide chemical hygiene programs, including development and enforcement of the chemical hygiene plan. 


B.
Head of Safety and Security

The Head of Safety and Security is responsible for enforcement of all federal, state, and local health, safety, and environmental regulations and policies including the chemical hygiene plan.


C. 
Chemical Hygiene Officer



1. 

The Chemical Hygiene Officer is appointed by the Head of Safety and Security.



2. 

The Chemical Hygiene Officer should be qualified by training and experience to provide technical guidance in the development and implementation of the Chemical Hygiene Plan. 



3. 

The Chemical Hygiene Officer has the responsibility to:





a.
Develop and implement the chemical hygiene plan and the 






safety plan for the college, including training, reporting,






and other functions.




b.
Work with administrators and teachers to develop and implement the safety program.




c.
Assure that inspections in the laboratory are performed when appropriate and that records of inspections are maintained.


d.
Monitor the procurement, use, and disposal of chemicals used in the school’s laboratory programs.

e.
Provide technical assistance to departments and employees on the chemical hygiene plan.


f.
Assure that the chemical hygiene plan is reviewed annually and revised as needed, so that it is always in compliance with current legal requirements.


g.
Make decisions regarding requests to use chemicals identified as explosive, carcinogenic, mutagenic, highly toxic, or otherwise unsuitable for general school laboratories.


h.
Determine the need for personal equipment beyond that specified for general laboratory use.


i.
Implement appropriate training with regard to chemical hygiene for all employees whose normal work locations include laboratory areas. 


j.
Ensure that employees have received appropriate training.


k.
Ensure that employees have access to the chemical hygiene plan, MSDSs, and other suitable reference materials.


D.
Department Chair

The Department Chairs are responsible for chemical hygiene programs within their department. The Department Chair shall monitor compliance with the chemical hygiene plan.  The Department Chair is also responsible for enforcement of all federal state, and local health, safety, and environmental regulations and policies as applicable to their department. (JK, BW)


E.  
College Employees and Students



1.  
College employees and students, who normally work in a laboratory, are responsible for: (ACS)




a.
Participating in training programs provided by the College.




b.
Maintain an awareness of health and safety hazards.




c.
Planning and conducting each operation in accordance with college’s chemical hygiene plan procedures.




d.
Consulting reference materials, including MSDSs, related to chemical safety where appropriate.




e.
Using and modeling good personal chemical hygiene habits. 




f.
Reporting accidents, injuries, unsafe practices, and unsafe conditions.




g.
Conduct all activities according to the chemical hygiene plan procedures.

VIII. Particularly Hazardous Substances (PHS)


A.  
General



1.  


This section of our plan describes the specific and general control measures which are designed to reduce the exposure of instructors, aides, students, and other employees to especially hazardous substances. Employees should read and understand these practices before commencing a procedure using particularly hazardous substances (PHS). (BW, JK)



2.
PHSs include highly toxic chemicals, reproductive toxins, and select carcinogens.  In addition, the college includes highly flammable chemicals, highly reactive chemicals, and highly corrosive chemicals on this list.


3. 
The use of these substances requires prior approval of the Chemical Hygiene Officer.


4. 
PHSs shall be used in designated areas and in fume hoods.


5.
The use of PHSs shall require removal of contaminated waste and the decontamination of contaminated areas. (Prudent)


B. 
Highly Toxic Chemicals



1. 
When a PEL or TLV value is less than 50 ppm or 100 mg/m3, the user should use it in an operating fume hood, glove box, vacuum line, or other device equipped with appropriate traps. If none is available, no work should be performed using the chemical. (ACS)



2. 
If a PEL, TLV, or comparable value is not available, the animal or human median inhalation lethal concentration information, LC 50, should be used 
as a guideline. If that value is less than 200 ppm or 2000 mg/m3 when administered continuously for one hour or less, then the chemical should be used in an operating fume hood, glove box, vacuum line, or other device 
equipped with appropriate traps. If none are available, no work should be performed using that chemical. (ACS)



3. 
Examples of highly toxic chemicals (acute or chronic) that were commonly used in the past are benzene, chloroform, formaldehyde, bromine, carbon disulfide, carbon tetrachloride, cyanide salts, and hydrofluoric acid. (ACS)


C. 
Highly Flammable Chemicals



1. 
The college will define Class 1A liquids as highly flammable


chemicals. Class 1A liquids have a flashpoint of less than 73 ° C and a boiling point of less than 100 ° C. (JK, BW)



2.
Examples of highly flammable chemicals are diethyl ether, acetone, pentane, petroleum ether, acetaldehyde, and ligroines. (JK,BW)


D. 
Highly Reactive Chemicals



1. 
Reactivity information may be given in a manufacturers’ MSDSs and on labels. The most complete and reliable reference on chemical reactivity is the current edition of Bretherick’s Handbook of Reactive Chemical Hazards.  (ACS, Prudent)



2.  
A reactive chemical is one that: (ACS)




a.
Is described as such on the label, in the MSDS, or by  





Bretherick.




b.
Is ranked by the NFPA as 3 or 4 for reactivity.




c.
Is identified by the Department of Transportation (DOT) as an oxidizer, an organic peroxide, or an explosive (Class A, B, or C).



d.
Fits the Environmental Protection Agency definition of reactive in 40 CFR 261.23.




e.
Is known or found to be reactive with other substances.



3. 
Reactive chemicals should be handled with all proper safety precautions, including segregation in storage, and prohibition of mixing even small quantities with other chemicals without prior approval and appropriate personal protection and precautions.  (ACS)



4. 
Examples of commonly encountered highly reactive chemicals are ammonium dichromate, nitric acid, perchloric acid, hydrogen peroxide, and potassium chlorate, azides, organic nitrates, and acetylides. (ACS, Prudent)


E. 
Highly Corrosive Chemicals and Contact Hazard Chemicals



1. 
Corrosivity, allergen, and sensitizer information is provided in 




manufacturers’ MSDSs and on labels. (ACS)



2.  
A corrosive chemical is one that: (ACS)

a.
Fits the OSHA definition of corrosive in 29 CFR 1910. 1200

b.
Fits the EPA definition of corrosive in 40 CFR 262.22 (has a pH greater than 12 or a pH less than 2.5)

c.
Is known to be reactive to living tissue, causing visible destruction, or irreversible alterations of the tissue at the site of contact.


3. 
A contact - hazard chemical is an allergen or sensitizer that: (ACS)



a.
Is so identified or described in the MSDS or on the label.



b.
Is so identified or described in medical or industrial hygiene literature.



c.
Is known to be an allergen or sensitizer.


4. 
Corrosive and contact hazard chemicals will be handled with all proper safety precautions, including wearing safety goggles, using gloves tested for the absence of pinholes and known to be resistant to permeation or penetration by the chemical, and wearing a laboratory apron or laboratory coat. (ACS)


5. 
Examples of highly corrosive chemicals are hydrochloric, sulfuric, nitric, phosphoric, and perchloric acids (all acids in greater than 1 Molar concentration), and potassium hydroxide (either solid or in aqueous solution greater than 1 Molar concentration). (ACS)


F. 
Reproductive Toxins



1.  
A reproductive toxin refers to chemicals which affect reproductive capabilities including chromosomal damage (mutations) and which effect fetuses (teratogenesis).  (Standard)



2. 
A reproductive toxin is a compound that: (ACS)




a.
Is described as such in the applicable MSDS or label.

b.
Is identified as such by the Oak Ridge Toxicology Information Resource Center (TIRC),  (615) 576-1746.



3. 
No reproductive toxins should be allowed in laboratories without written authorization from the chemical hygiene officer.



4. 
If such chemicals are used,  (ACS)

a.
They should be handled only in a hood and when satisfactory performance of the hood has been confirmed.

b.
Skin contact should be avoided by using gloves and wearing protective apparel.

c.
Persons using such substances should always wash hands and arms immediately after working with these materials.

d.
Unbreakable containers of these substances should be stored in a well-ventilated area and will be labeled properly.



5. 
Examples of reproductive toxins are organomercurial compounds and ethidium bromide, carbon disulfide, xylene, toluene, benzene, mercury, lead compounds, ethyl ethers, vinyl chloride. (Prudent)


F.  
Select Carcinogens (ACS, Standard, Prudent)



1. 
Select carcinogen means any substance which meets one of the following criteria: (Standard)

a.
It is regulated by OSHA as a carcinogen

b.
It is listed under the category, “known to be carcinogens,” in the National Toxicology Program (NTP) Annual Reports on Carcinogens.

c.
It is listed under Group 1 “carcinogenic to humans” by the 

International Agency for Research on Cancer Monograms (IARC).

d.
It is listed in either Group 2 A or 2 B by IARC or under the category “resonably anticipated to be carcinogens” and causes statistically significant tumor incident in experimental animals under set criteria of exposure. 

2. 
All work with these substances should be conducted in a designated area, such as a fume hood, glove box, or a portion of a laboratory designated for use of chronically toxic substances. Such a designated area should be clearly marked with warning and restricted access signs.

3.  
Any procedure that may result in a generation of aerosols or vapors should be performed in a hood whose performance is known to be satisfactory.

4. 
Skin contact should be avoided by using gloves and other protective apparel as appropriate. Any protective clothing should be removed before leaving the designated area and placed in a labeled container. Hands, arms, and neck should be washed after working with these materials.

5. 
Select carcinogens should be stored in unbreakable containers in a ventilated area with controlled access. All containers should be labeled with the identity and hazard of the substance. Immediately upon completion of the project, all unused reproductive toxin should be disposed of following standard hazardous waste disposal procedures.

6.  
No select carcinogens are allowed in laboratories without written authorization from the chemical hygiene officer.

7.
Examples of select carcinogens are benzene, nickel metal dust, vinyl chloride, and formaldehyde.  
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APPENDIX A:
Hazardous Waste Disposal Procedures

A. Basic Procedures 
1. Collect substances in original or other suitable primary container.

2. Properly label containers as to contents and hazards.

3. Properly store containers until ready for disposal.

4. When accumulation exceeds the available storage limits within the laboratory area, arrange for the transfer of the substances with your Departmental Chemical Hygiene Officer (DCHO) who shall coordinate the pickup with Nazareth Department of Safety and Security.

B. Containers 

A container refers to any of the following that serves as a primary container; or as an outer or secondary packaging over one or more primary containers. 
Any steel, plastic, or fiberboard drum
Metal cans and pails
Plastic carboys
Steel cylinders and tanks
Plastic-coated paper bags
Plastic baggies
Glass and plastic bottles, jars, vials
Sturdy cardboard boxes
Mercury containers 
C. Container Condition 
1. Where possible, materials should be kept in their original containers.

2. Containers shall be in good condition; leaking or damaged containers are not acceptable. If leaking or damaged, either repackage or call the Chemical Hygiene Officer to determine the proper packaging for disposal.

3. Containers shall be equipped with a properly fitting cap or other closure means. Properly secured means with the original device or method provided by the manufacturer, or when unavoidable, with a substitute means of equal or better quality that will prevent leakage or incidental exposure during routine handling or in the event of the container tipping or falling over. Makeshift covers such as tape to hold down a screw cap or a rag stuffed in an opening are unacceptable.

4. Containers shall be compatible with substances contained therein.

5. Plastic bags, where acceptable as containers (double bagging is preferred), shall be without punctures or tears and shall be tightly sealed. Ordinary garbage (2 mil or less) bags shall not be used as a primary or secondary container for hazardous chemical waste.

6. Containers should be inspected weekly for signs of leaks or deterioration.

7. Compressed gas cylinders shall not be handled or transported until the regulating device is removed and the safety cap installed. Every effort should be made to return compressed gas cylinders to the manufacturer or original supplier.

D. Container Volumes and Sizes 
1. Glass containers shall not exceed one gallon (4 liters) in size and shall not be filled into the neck of the fill/pour spout.

2. Where containers have flat tops, the liquid level shall be at least 1 inch from the fill/pour opening. Glass carboys are unacceptable.

3. Plastic baggies utilized as primary containers shall be packaged in a secondary container such as glass, hard plastic, metal, or cardboard box. Ordinary garbage bags (2 mil or less) shall not be used as a primary or secondary container for hazardous chemical waste. 

E. Labeling of Containers 
Please see the Chemical Hygiene Officer for an example of a Hazardous Chemical Waste Disposal Label. 
1. Each container shall bear the Hazardous Chemical Waste Disposal Label which clearly and neatly indicates the chemical or common name of each substance which is at least 1% by volume of the total contents or mixture. Carcinogens or highly toxic substances which are 0.1% or more by volume must also be listed. Any amount of a heavy metal (e.g. As, Ba, Cd, Cr, Hg, Ni, Se, Ag, Th) greater than 1 part per million (1 ppm) in the container must be listed.

2. Indicate the strength or concentration of the substance where applicable. Example: Hydrochloric Acid may have a strength of 10%, 28%, 38%.

3. Do not use chemical formulas, chemical symbols, chemical equations or abbreviations.

4. Indicate the physical and/or health hazards of the substance, if known.

5. Indicate the name of the building, room, and principal investigator or person responsible for generating the waste (or someone with direct knowledge of the process).

6. In the instances of time sensitive substances such as ethers, the date of container opening or initial accumulation shall be included on the form.

7. Remove or obliterate any other labels or wordings not related to the current substance.

8. Do not allow the creation of "UNKNOWNS" through lack of secure readable labeling. 

F. Disposal of Empty Containers 
Containers that are empty and no longer needed must be disposed of properly. Container disposal shall be as directed by 40 CFR 261.7 "Residues of hazardous waste in empty containers." Containers which have held acute hazardous materials as defined in 40 CFR 261.31, 261.32, or 261.33 require special handling. To assist you in determining if an empty container is regulated, here are some further guidelines. 
A container shall be considered "empty" if all the following conditions exist (for this section, a container shall be considered to be a primary container or an inner liner): 
1. The container contained none of the chemicals that are listed in 40 CFR 261.33(e) [attached] or Tri- Tetra- or Penta-phenol, and
2. All chemicals have been removed that can be removed using practices commonly employed to remove materials from that type of container eg pouring, pumping, aspirating, etc., and
3. There is less than one inch of residue left in the bottom of the container, and 

4. There is less than 3% by weight of residue left in the container (0.3% for >110 gal. containers), and 

5. For compressed gas cylinders only, when the pressure in the container approaches atmospheric.

If a container does contain chemicals listed below, or Tri- Tetra- or Penta-phenol, the container shall be considered empty only if the container has been triple rinsed using a solvent capable of removing the chemical or cleaned by another method that has been shown in the scientific literature to achieve equivalent removal. The rinsate then becomes a hazardous waste. If the container has not been cleaned as stated above, the container shall become hazardous waste. 
Once a container has been declared "empty" by the above criteria, it can be placed in the normal refuse. 
[Above adapted from 40 CFR 261.7]
P-Waste List 
· P001
Warfarin & Salts > 0.3%2H-1-Benzopyran-2-one, 4-Hydroxy-3-(3-oxo-1-phenylbutyl)-, & Salts, > 0.3%4-Hydroxy-3-(3-oxo-1-phenyl-butyl)-2H-1-benzopyran-2-one, & Salts, > 0.3%3-(Acetonylbenzyl)-4-hydroxy-coumarin & Salts > 0.3%
81-81-2(CAS Number For Parent Compound Only)

· P002 
1-Acetyl-2-thiourea Acetamide, N-(Aminothioxo- methyl)- N-(Aminothioxomethyl)acetamide
591-08-2

· P003
Acrolein 2-Propenal Acrylaldehyde Allyl Aldehyde
107-02-8

· P004
Aldrin 1,4,5,8-Dimethanonaphthalene, 1, 2,3,4,10,10-Hexachloro-1,4,4a, 5,8,8a-hexa-hydro-, (1,4,4aß, 5,8,8aß)- 1,2,3,4,10,10-Hexachloro-1,4,4a, 5,8,8a-hexahydro-1,4:5,8-di- methanonaphthalene (1R,4S,5S,8R)-1,2,3,4,10,10- Hexachloro-1,4,4a,5,8,8a-hexa- hydro-1,4:5,8-di-methano- naphthalene 2-Methyl-2-(methylthio)propion- aldehyde O-(methylcarbamoyl)- oxime 1,2,3,4-Hexachloro-1,4,4a,5,8,8a- hexahydro-1,4,5,8-endo,exo-di- methanonaphthalene
309-00-2

· P005
Allyl Alcohol 2-Propen-1-ol Propenyl Alcohol
107-18-6

· P006
Aluminum Phosphide AlP
20859-73-8

· P007
Muscimol 5-(Aminomethyl)-3-isoxazolol 3(2H)-Isoxazolone, 5-(Amino- methyl)- 5-(Aminomethyl)-3(2H)- isoxazolone
2763-96-4

· P008
4-Aminopyridine
504-24-5

· P009
Ammonium Picrate Phenol, 2,4,6-Trinitro-, Ammonium Salt 2,4,6-Trinitrophenol Ammonium Salt Picric Acid Ammonium Salt
131-74-8

· P010
Arsenic Acid H3AsO4
7778-39-4

· P011
Arsenic Pentoxide Arsenic Oxide As2O5
1303-28-2

· P012
Arsenic Trioxide Arenic Oxide As2O3
1327-53-3

· P013
Barium Cyanide Ba(CN)2
542-62-1

· P014
Thiophenol Benzenethiol
108-98-5

· P015
Beryllium
7440-41-7

· P016
Dichloromethyl Ether Methane, Oxybis[chloro- Oxybis[chloromethane] Bis(chloromethyl) Ether
542-88-1

· P017
Bromoacetone 2-Propanone, 1-Bromo- 1-Bromo-2-propanone
598-31-2

· P018
Brucine Dimethoxystrychnine 2,3-Dimethoxystrychnidin-10-one 
357-57-3

· P020
Dinoseb Phenol, 2-(1-Methylpropyl)-4,6- dinitro- 2-(1-Methylpropyl)-4,6-dinitro- phenol 2-sec-Butyl-4,6-dinitrophenol 2,4-Dinitro-6-sec-butylphenol 
88-85-7

· P021
Calcium Cyanide Ca(CN)2
592-01-8

· P022
Carbon Disulfide Carbon Bisulfide
75-15-0

· P023
Chloroacetaldehyde Acetaldehyde, Chloro- 2-Chloro-1-ethanal 
107-20-0

· P024
p-Chloroaniline Benzenamine, 4-Chloro- 4-Chlorobenzenamine 
106-47-8

· P026
1-(o-Chlorophenyl)thiourea Thiourea, (2-Chlorophenyl)- (2-Chlorophenyl)thiourea 1-(2-Chlorophenyl)-2-thiourea 
5344-82-1

· P027
3-Chloropropionitrile Propanenitrile, 3-Chloro-
542-76-7

· P028
Benzyl Chloride Benzene, (Chloromethyl)- (Chloromethyl)benzene 
100-44-7

· P029
Copper Cyanide Cu(CN) Cuprous Cyanide 
544-92-3

· P030
Cyanides (Soluble Cyanide Salts), Not Otherwise Specified 
(No CAS #)

· P031
Cyanogen Ethanedinitrile Oxalonitrile 
460-19-5

· P033
Cyanogen Chloride (CN)Cl 
506-77-4

· P034
2-Cyclohexyl-4,6-dinitrophenol Phenol, 2-Cyclohexyl-4,6-dinitro- Dinitrocyclohexylphenol 
131-89-5

· P036
Arsonous Dichloride, Phenyl- Dichlorophenylarsine Phenyl Arsonous Dichloride Phenyldichloroarsine
696-28-6

· P037
Dieldrin, & Metabolites 2,7:3,6-Dimethanonaphth[2,3-b]- oxirene, 3,4,5,6,9,9-hexachloro- 1a,2,2a,3,6,6a,7,7a-octahydro-, (1a,2ß,2a,3ß,6ß,6a,7ß, 7a)-, & Metabolites (1a,2ß,2a,3ß,6ß,6a,7ß,7a)- 3,4,5,6,9,9-Hexachloro-1a,2, 2a,3,6,6a,7,7a-octahydro-2,7:3, 6-dimethanonaphth[2,3-b]- oxirene, & Metabolites (1R,4S,5S,8R)-1,2,3,4,10,10- Hexachloro-1,4,4a,5,8,8a-hexa- hydro-1,4:5,8-dimethano naphthalene & Metabolites 1,2,3,4,10,10-Hexachloro-6,7- epoxy-1,4,4a,5,6,7,8,8a-octa- hydro-1,4-endo,exo-1,2,3,4,10, 10-hexa-8-dimethano naphthalene, & Metabolites
60-57-1
(CAS Number For Parent Compound Only)

· P038
Diethylarsine Arsine, Diethyl-
692-42-2

· P039
Disulfoton Di-Syston O,O-Diethyl S-[2-(ethylthio)ethyl]- phosphorodithioate Phosphorodithioic Acid O,O-Di- ethyl S-[2-(ethylthio)ethyl] Ester
298-04-4

· P040
Thionazin O,O-Diethyl O-pyrazinylphosphoro- thioate Phosphorothioic Acid O,O-Diethyl O-pyrazinyl Ester O,O-Diethyl O-pyrazinylphosphoro thioic Acid Ester
297-97-2

· P041
Paraoxon Diethyl-p-nitrophenylphosphate Phosphoric Acid Diethyl-4-nitro- phenyl Ester Diethyl-4-nitrophenyl Phosphoric Acid Ester
311-45-5

· P042
Epinephrine Adrenalin 1,2-Benzenediol, 4-[1-Hydroxy-2- (methylamino)ethyl]- 4-[1-Hydroxy-2-(methylamino)- ethyl]-1,2-benzenediol 3,4-Dihydroxy-_-[(methylamino)- methyl]benzyl Alcohol 1-Methylaminoethanolcatechol
51-43-4

· P043
Diisopropylfluorophosphate DMP Phosphorofluoridic Acid Bis(1- methylethyl) Ester Bis(1-methylethyl) Phosphoro- fluoridic Acid Ester Isoflurophate Phosphorofluoridic Acid Diiso- propyl Ester 
55-91-4

· P044
Dimethoate Phosphorodithioic Acid O,O-Di- methyl S-[2-(methylamino)-2- oxoethyl] Ester O,O-Dimethyl-S-(N-methyl- caramoylmethyl)phosphorodi- thioate
60-51-5

· P045
Thiofanox 2-Butanone, 3,3-Dimethyl-1- (methylthio)-, O-[(Methylamino)- carbonyl]oxime O-[(Methylamino)carbonyl]oxime- 3,3-dimethyl-1-(methylthio)-2- butanone 3,3-Dimethyl-1-(methylthio)-2- butanone-O-(methylamino)- carbomyl oxime 
39196-18-4

· P046
Phentermine ,-Dimethylphenethylamine Benzeneethanamine,,-Dimethyl- ,-Dimethylbenzeneethanamine
122-09-8

· P047
4,6-Dinitro-o-cresol, & Salts Phenol, 2-Methyl-4,6-dinitro-, & Salts 2-Methyl-4,6-dinitrophenol, & Salts
534-52-1
(CAS Number For Parent Compound Only)

· P048
2,4-Dinitrophenol Phenol, 2,4-Dinitro-
51-28-5

· P049
Dithiobiuret Thiomidodicarbonic Diamide [(H2N)C(S)]2NH
541-53-7

· P050
Endosulfan 6,9-Methano-2,4,3-benzodi- oxathiepin, 6,7,8,9,10,10-Hexa- chloro-1,5,5a,6,9,9a-hexahydro-, 3-oxide 6,7,8,9,10,10-Hexachloro-1,5,5a, 6,9,9a-hexahydro-6,9-methano- 2,4,3-benzodioxathiepin-3-oxide 1,4,5,6,7,7-Hexachloro-5-nor- bornene-2,3-dimethanol Cyclic Sulfite 
115-29-7

· P051
Endrin, & Metabolites 2,7:3,6-Dimethanonaphth[2,3-b]- oxirene, 3,4,5,6,9,9-Hexachloro- 1a,2,2a,3,6,6a,7,7a-octahydro-, (1a,2ß,2a,3,6,6aß,7ß, 7a)-, & Metabolites 3,4,5,6,9,9-Hexachloro-1a,2,2a,3, 6,6a,7,7a-octahydro-2,7:3,6-di- methanonaphth[2,3-b]oxirene & Metabolites 1,2,3,4,10,10-Hexachloro-6,7- epoxy-1,4,4a,5,6,7,8,8a-octa- hydro-endo,endo-1,4:5,8-dimeth- anonaphthalene, & Metabolites (1R,4S,5R,8S)-1,2,3,4, 10,10- Hexachloro-1,4,4a,5,6,7,8,8a- octahydro-6,7-dimethano naphthalene & Metabolites
72-20-8
(CAS Number For Parent Compound Only)

· P054
Ethylenimine Aziridine
151-56-4

· P056
Fluorine
7782-41-4

· P057
Fluoroacetamide Acetamide, 2-Fluoro- 2-Fluoroacetamide
640-19-7

· P058
1080 Sodium Fluoroacetate Acetic Acid, Fluoro- , Sodium Salt Fluoroacetic Acid Sodium Salt
62-74-8

· P059
Heptachlor 4,7-Methano-1H-indene, 1,4,5,6, 7,8,8-Heptachloro-3a,4,7,7a- tetrahydro- 1H-1,4,5,6,7,8,8-Heptachloro-3a, 4,7,7a-tetrahydro-4,7-methano- indene
76-44-8

· P060
Isodrin 1,4,5,8-Dimethanonaphthalene, 1, 2,3,4,10,10-Hexachloro-1,4,4a, 5,8,8a-hexa-hydro-, (1,4,4aß, 5ß,8ß,8aß)- (1,4,4aß,5ß,8ß,8aß)-1,2,3,4, 10,10-Hexachloro-1,4,4a,5,8,8a- hexahydro-1,4-endo,endo-5,8-di- methanonaphthalene 1,2,3,4,10,10-Hexachloro-1,4,4a, 5,8,8a-hexahydro-1,4-endo, endo-5,8-dimethanonaphthalene
465-73-6

· P062
HETP Hexaethyl Tetraphosphate Tetraphosphoric Acid Hexaethyl Ester
757-58-4

· P063
Hydrogen Cyanide Hydrocyanic Acid
74-90-8

· P064
Methyl Isocyanate Methane, Isocyanato- Isocyanatomethane Isocyanic Acid Methyl Ester
624-83-9

· P065
Mercury Fulminate Fulminic Acid Mercury(2+) Salt Mercury Cyanate
628-86-4

· P066
Methomyl Ethanimidothioic Acid N-[[(Methyl- amino)carbonyl]oxy]-, Methyl Ester N-[[(Methylamino)carbonyl]oxy]- ethanimidothioic Acid Methyl Ester N-[(Methylcarbamoyl)oxy]thioacet- imidic Acid Methyl Ester S-Methyl-N-(methylcarbamoyloxy)- thioacetimidate
16752-77-5

· P067
1,2-Propylenimine 2-Methylaziridine Aziridine, 2-Methyl
75-55-8

· P068
Methylhydrazine Hydrazine, Methyl-
60-34-4

· P069
Acetone Cyanohydrin 2-Methyllactonitrile Propanenitrile, 2-Hydroxy-2- methyl- 2-Hydroxy-2-methylpropanenitrile
75-86-5

· P070
Aldicarb Propanal, 2-Methyl-2-(methyl- thio)-, O-[(Methylamino)- carbonyl]oxime 2-Methyl-2-(methylthio)propanal O-[(methylamino)carbonyl]oxime 2-Methyl-2-(methylthio)propion- aldehyde O-(methylcarbamoyl)- oxime
116-06-3

· P071
Methyl Parathion Phosphorothioic Acid O,O-Di- methyl O-(4-nitrophenyl) Ester O,O-Dimethyl O-(p-nitrophenyl)- phosphorothioate
298-00-0

· P072
ANTU _-Naphthylthiourea Thiourea, 1-Naphthalenyl- 1-Naphthalenylthiourea 
86-88-4

· P073
Nickel Carbonyl Nickel Tetracarbonyl Nickel Carbonyl Ni(CO)4, (T-4)-
13463-39-3

· P074
Nickel Cyanide Ni(CN)2
557-19-7

· P075
Nicotine, & Salts Pyridine, 3-(1-Methyl-2-pyrroli- dinyl)-, (S)-, & Salts 3-(1-Methyl-2-pyrrolidinyl)pyridine, & Salts
54-11-5
(CAS Number For Parent Compound Only)

· P076
Nitric Oxide Nitrogen Oxide NO
10102-43-9

· P077
p-Nitroaniline Benzenamine, 4-Nitro-
100-01-6

· P078
Nitrogen Dioxide Nitrogen Oxide NO2
10102-44-0

· P081
Nitroglycerine 1,2,3-Propanetriol Trinitrate
55-63-0

· P082
N-Nitrosodimethylamine Methanamine, N-Methyl-N-nitroso- N-Methyl-N-nitrosomethanamine
62-75-9

· P084
N-Nitrosomethylvinylamine Vinylamine, N-Methyl-N-nitroso- N-Methyl-N-nitrosovinylamine
4549-40-0

· P085
Octamethylpyrophosphoramide Diphosphoramide, Octamethyl- 
152-16-9

· P087
Osmium Tetroxide Osmium Oxide OsO4, (T-4)- Osmic Acid
20816-12-0

· P088
Endothall 7-Oxabicyclo[2.2.1]heptane-2,3- dicarboxylic Acid 7-Oxalobicyclo-[2.2.1]-heptane- 2,3-dicarboxylic Acid
145-73-3

· P089
Parathion Ethyl Parathion Phosphorothioic Acid O,O-Diethyl O-(4-nitrophenyl) Ester O,O-Diethyl O-(4-nitrophenyl)- phosphorothioic Acid Ester O,O-Diethyl O-(p-nitrophenyl)phos- phorothioate
56-38-2

· P092
Phenylmercury Acetate Mercury, (Acetato-O)phenyl- (Acetato)phenylmercury Phenylmercuric Acetate
62-38-4

· P093
Phenylthiourea Thiourea, Phenyl-
103-85-5

· P094
Phorate Phosphorodithioic Acid O,O-Di- ethyl S-[2-(ethylthio)methyl] Ester O,O-Diethyl S-[2-(ethylthio)- methyl]phosphorodithioate
298-02-2

· P095
Carbonic Dichloride Phosgene
75-44-5

· P096
Hydrogen Phosphide H3P Phosphine
7803-51-2

· P097
Famphur Famophos O,O-Dimethyl-O-[p-dimethylsulfa- moyl)phenyl]phosphorothioate Phosphorothioic Acid O-[4-[(Di- methylamino)sulfonyl]phenyl] O,O-dimethyl Ester 
52-85-7

· P098
Potassium Cyanide K(CN)
151-50-8

· P099
Potassium Silver Cyanide Argentate(1-), Bis(cyano-C)-, Potassium Potassium Bis(cyano-C)- argentate(1-) Potassium Dicyanoargentate (I)
506-61-6

· P101
Propanenitrile Ethyl Cyanide Propionitrile
107-12-0

· P102
Propargyl Alcohol 2-Propyn-1-ol
107-19-7

· P103
Selenourea
630-10-4

· P104
Silver Cyanide Ag(CN)
506-64-9

· P105
Sodium Azide NaN3
26628-22-8

· P106
Sodium Cyanide Na(CN)
143-33-9

· P107
Strontium Sulfide SrS
1314-96-1

· P108
Strychnine, & Salts Strychnidin-10-one, & Salts
57-24-9
(CAS Number For Parent Compound Only)

· P109
Sulfotep Thiopyrophosphoric Acid Tetra- ethyl Ester Ethylthiopyrophosphate Tetraethyldithiopyrophosphate Thiodiphosphoric Acid Tetraethyl Ester Tetraethylthiodiphosphoric Acid
3689-24-5

· P110
Tetraethyl Lead Plumbane, Tetraethyl- Tetraethylplumbane 
78-00-2

· P111
TEPP Tetraethylpyrophosphate EthylPyrophosphate Diphosphoric Acid Tetraethyl Ester Pyrophosphoric Acid Tetraethyl Ester
107-49-3

· P112
Tetranitromethane Methane, Tetranitro-
509-14-8

· P113
Thallic Oxide Thallium Oxide Tl2O3 Thallium Sequioxide
1314-32-5

· P114
Thallium (I) Selenite Selenious Acid Dithallium(1+) Salt 
12039-52-0

· P115
Thallium (I) Sulfate Thallous Sulfate Sulfuric Acid Dithallium(1+) Salt
7446-18-6

· P116
Thiosemicarbazide Aminothiourea Hydrazinecarbothioamide
79-19-6

· P118
Trichloromethanethiol Methanethiol, Trichloro-
75-70-7

· P119
Ammonium Vanadate (V) Vanadic Acid Ammonium Salt Ammonium Metavanadate
7803-55-6

· P120
Vanadium Pentoxide Vanadic Acid Anhydride Vanadium Oxide V2O5
1314-62-1

· P121
Zinc Cyanide Zn(CN)2
557-21-1

· P122
Zinc Phosphide Zn3P2 > 10%
1314-84-7

· P123
Toxaphene Chlorinated Camphene, Technical
8001-35-2

G. Storage of Waste Chemicals 
Waste Chemicals shall be stored in the same manner and using the same procedures as other chemicals. It may be advantageous to further segregate chemical waste. A typical segregation of waste chemicals would be: 
· Acids 
· Caustics 
· Chlorinated Solvents 
· Non-chlorinated Solvents 
· Mercury Wastes 
· Oxidizing Agents 
· PCB Wastes* 
· Reactive Chemicals* 
· Waste Oil 
· Wastes with Heavy Metal Contamination 
*Consult with Chemical Hygiene Officer regarding proper storage and disposal requirements.
These chemicals shall be accumulated in separate containers and need to be isolated from one another to some degree, at least to the extent that spills or leaks would remain isolated from other containers. This is particularly true of acids, bases, and solvents. 
Mineral (inorganic) acids, straight-chain fatty acids, and bases should be neutralized by the laboratory generating these wastes. Neutralization procedures are as follows:

NEUTRALIZATION OF SPENT ACIDS AND BASES

Spent mineral acids, straight-chain fatty acids, and bases (hydroxides) comprise a large portion of the unwanted chemicals being stored in campus laboratories.  As a part of regular laboratory procedures, campus labs should neutralize spent inorganic acids, acetic acid, straight-chain fatty acids, and bases (hydroxides) that do not contain metal or organic contaminants.  These chemicals will be managed in an "elementary neutralization unit" and, therefore, are not considered a part of the hazardous waste stream for the campus.  An "elementary neutralization unit" is a container used for neutralizing corrosive wastes.

Neutralization is a relatively simple procedure that is best done by and in the laboratory that uses inorganic acids, acetic acid, straight-chain fatty acids, and bases (hydroxides) on a regular basis.  The laboratory that generates spent corrosives usually has the facilities and expertise to neutralize them, and therefore will be responsible for doing so.  The following procedures (see A - D)describe the proper technique for neutralization of spent inorganic acids, acetic acid, straight-chain fatty acids, and bases (hydroxides) as a part of regular laboratory procedures.  At the end of this appendix are lists of corrosives to be managed in-house by campus laboratories.  Aqueous corrosive wastes shall NOT contain sulfides, cyanides, metals, or other materials that can give off hazardous fumes upon reaction with the acid or base.

Do NOT use these procedures for:

-
INORGANIC ACIDS THAT CONTAIN HEAVY METALS (e.g., Atomic Absorption Standards, arsenic, cadmium, chromium, lead, mercury, nickel, selenium, silver, thallium.  Solutions containing sodium, potassium, magnesium, iron can be neutralized as long as the anion is also non-hazardous.)

-
ESTERS OF INORGANIC ACIDS

-
CHROMIC ACID

-
PERCHLORIC ACID

-
HYDROFLUORIC ACID

-
ORGANIC ACIDS EXCEPT ACETIC ACID AND STRAIGHT-CHAIN FATTY ACIDS

-
LARGE QUANTITIES OF NITRIC ACID

Chemicals shall not be disposed in the sanitary sewer for two reasons.  First, Stillwater does not allow the disposal of most chemicals in the wastewater flow.  Second, strong reactions can take place if the chemical carries unknown contaminants or contacts an incompatible chemical in the wastewater.

A.
Equipment Needed for Neutralizing Acids and Bases

1.
Sodium carbonate (Soda ash), baking soda, or diluted inorganic base (hydroxide) for neutralization of an acid, or a diluted inorganic acid for neutralization of a base.

2.
Polyethylene bucket - 1 or 2 gallon size, as personal preference dictates.  Remember that 1 gallon weighs approximately 8 pounds or greater.

3.
Protective equipment (goggles, apron, gloves).

4.
500 ml beakers.

5.
pH Indicator Strips, or other pH test method.

B.
Personal Protective Equipment

Read the Material Data Safety Sheet (MSDS) for detailed information.  Call the Environmental Health Services Department Hazard Communications Section if an MSDS is not available.  The MINIMUM recommended personal protection needed when performing the neutralization procedure is:

Ventilation

Work in a fume hood

Gloves
Use neoprene, natural rubber, butyl, polyethylene, nitrile butadiene, or polyvinyl chloride depending on the MSDS information

Clothing
Apron (rubber is preferred), lab coat (or protective suit or coveralls), and closed-toe shoes.

Eye Protection
Splash-proof or dust-proof goggles AND a face-shield (8 inch minimum)

Hands shall always be washed after working with these chemicals.  An eyewash station and quick-drench facility shall be located in the area.  All employees shall locate these emergency facilities before starting to work.

WARNING:  REMEMBER THAT EXTREME HEAT CAN BE PRODUCED BY THIS PROCEDURE UNLESS IT IS DONE VERY SLOWLY AND WELL-DILUTED.  CLOSELY MONITOR THE AMOUNT OF HEAT PRODUCED BY TOUCHING THE OUTSIDE OF THE NEUTRALIZATION CONTAINER.  USE ICE BATH IF NECESSARY.

C.
Neutralization Procedure for Acid

1.
Make a saturated solution of sodium carbonate (soda ash) in a beaker or use an inorganic base diluted in water (1:10 ratio) - set aside.

2.
Put tap water into 1 or 2 gallon polyethylene bucket.

3.
Dilute acid at least 1:10 (1 part acid to 9 parts of water) by slowly pouring and stirring the acid into the water
.

4.
Slowly add soda ash or other basic solution into diluted acid with stirring, or save diluted acid to neutralize bases as described below.

5.
Monitor pH with pH meter, pH indicator strips, or other pH test method.

6.
When pH is between 6 and 9, dispose in a drain followed with excess water.  A pH near 7 is preferred to reduce the possibility of plumbing damage.

HELPFUL HINT:  When neutralizing an acid, the pH can be tested quickly by the following method.  Make a saturated solution of sodium bicarbonate in water.  A small amount of sodium bicarbonate solution poured into the acid will make a "fizz", which is a release of carbon dioxide.  Since carbon dioxide evolves from these procedures, insure adequate ventilation is available.  This "fizz" will indicate that the solution is still acidic, and needs more base to be added.  Always stir the mixture and do a final check of the pH before pouring the neutralized acid down the drain.

D.
Base Neutralization

1.
Put tap water into 1 or 2 gallon polyethylene bucket.

2.
Dilute alkali wastes at least 1:10 (1 part alkali to 9 parts  water) by slowly pouring and stirring the base into the water
.

3.
Neutralize the diluted alkali solution with a previously diluted inorganic acid.

4.
Monitor pH with pH meter, pH indicator strips, or other pH test method.

5.
When pH is between 6 and 9, dispose in a drain followed with excess water.  A pH near 7 is preferred to reduce the possibility of plumbing damage.

INORGANIC ACIDS

NAME/MOLECULAR WT.
FORMULA
SYNONYMS
Sulfuric Acid
H2SO4
Dipping Acid
M.W. - 98.08

Oil of Vitrol


Sulphuric Acid


Nordhausen Acid

Boric Acid
BH3O3
Boracic Acid
M.W. - 61.84

Orthoboric Acid

Nitric Acid
HNO3
Aqua Fortis
M.W. - 63.02

Azotic Acid


Hydrogen Nitrate

Hyponitrous Acid
H2N2O2
Hydrochloric Acid
HCl
Chlorohydric Acid
M.W. - 36.46

Hydrochloride


Muriatic Acid

Aqua Regia
HCL/HNO3
Nitrohydrochloric Acid

(3:1 mixture)
Nitromuriatic Acid

Phosphoric Acid
H3PO4
Orthophosphoric Acid
M.W. - 98.00

INORGANIC BASES
NAME/MOLECULAR WT.
FORMULA
SYNONYMS
Aluminum Hydroxide
Al(OH)3
Alumigel
M.W. - 78.01

Alumina Hydrate


Alumina Trihydrate


Aluminum Hydrate


Aluminum(III)

Ammonium Hydroxide
NH4OH
Ammonia Aqueous

Hydroxide


Aluminum Oxide-3H20


Aluminum Trihydroxide

Calcium Carbonate
CaCO3
Precipitated Chalk
M.W. - 100.09

Chalk


Dolomite


Limestone/Marble

Calcium Hydroxide
Ca(OH)2
Slaked Lime
M.W. - 74.10

Lime Water


Hydrated Lime


Calcium Hydrate

Calcium Oxide
CaO
Lime
M.W. - 56.08

Burnt Lime


Calcia


Calx


Lime, Unslaked


Quicklime

Magnesium Carbonate
MgCO3
Carbonate Magnesium
M.W. - 84.32

Magnesia Alba


Magnesium Carbonate-



(Precipitated)

Magnesium Hydroxide
Mg(OH)2
Magnesia Magma
M.W. - 58.33

Magnesium Hydrate


Milk of Magnesia

Potassium Hydroxide
KOH
Caustic Potash
M.W. - 56.11

Lye


Potassium Hydrate

Sodium Bicarbonate
NaHCO3
Baking Soda
M.W - 85.01

Bicarbonate of Soda


Sodium Acid Carbonate

Sodium Carbonate
Na2CO3
Soda Ash
M.W - 105.99

Crystol Carbonate


Carbonic Acid -


Disodium Salt

Sodium Hydroxide
NaOH
Lye
M.W. - 40.00

Caustic Soda


Soda Lye


Sodium Hydrate

Appendix B: Chemical Storage 
The principle concerns in achieving proper storage are to maximize employee safety with regard to chemical compatibility, spill control, fire/explosion control, to provide security, identification, and provide a "user friendly" system with respect to point-of-use. 
1. Every chemical in the laboratory should have a definite storage place and should be returned to that location after each use.

2. Storage must conform to accepted compatibility restrictions. Typically, solvents, acids, bases, reactives, oxidizers, and toxins will be stored separately. Separation basically refers to physical separation of containers and isolation of potential spills and releases with the goal of preventing chemical reactions. Ideally, separate cabinets or isolated areas within a central storage area should be utilized for segregated storage of incompatibles.

3. Adequate containment for spills and accidental releases shall be provided.

4. Hazardous chemicals should never be stored on the floor. Containers should be kept on low shelves or in cabinets. The shelves should have a lip on the forward edge to prevent bottles from slipping off. Chemicals tend to "creep" toward and over the edge of a shelf. Shelving units should be securely fastened to the wall or floors. Shelves should not be overloaded.

5. Utilize a compatible/suitable container for experiments, stored chemicals and collected wastes. In instances of corrosive wastes or halogenated solvents, the use of metal containers is often unsuitable, even if the solvents were originally shipped in metal containers. In these instances, plastic carboys (high density polyethylene) or lined metal containers may be more suitable. See the Material Safety Data Sheet for specific information.

6. There shall be constant vigilance for any sign of chemical leakage. Containers storing chemical waste must be inspected weekly for any sign of chemical leakage. Containers of all types should be free of rust and deformation.

7. Caps and covers for containers shall be securely in place whenever the container is not in immediate use.

8. Storage shall be physically secure.

9. NFPA labeling shall appear on cabinets and room doors at approximately waist level or lower to allow adequate visualization in dense smoke conditions.

10. All containers used for storage (even short term) shall be labeled in accordance with Hazard Communication regulations and NFPA and College-wide fire codes. At a minimum, all containers must be labeled with regard to content and general hazard.

11. Flammable liquids in quantities greater than one liter should be kept in metal safety cans designed for such storage. The cans should be used only as recommended by the manufacturer, including the following safety practices:

· Never disable the spring-loaded closure.

· Always keep flame-arrestor screen in place; replace if punctured or damaged.

12. Flammable liquids shall not be stored in your laboratory unit in amounts greater than 4 L"

13. Metal drums used for storage and dispensing of flammable chemicals shall be properly grounded. Ground cables shall be available and utilized in any lab using metal storage containers for flammable liquid storage.

14. Chemicals should be stored as close as feasible to the point of use in order to maximize efficiency and minimize transport distance. Chemical storage should be limited only to areas in which the particular chemical is used. Storage locations must be identified on an emergency floor plan posted in each work area and should be equipped with a fire extinguisher, spill kit, eye wash, first aid kit, and telephone or other communication system to allow for adequate emergency notification.

15. Small quantities of chemicals can be held at individual work stations if this quantity is to be promptly used in a test and does not compromise acceptable ambient organic vapor levels or procedures for spill control and fire safety. These containers must be properly labeled.

16. Only limited quantities of chemicals and solvents should be stored in the laboratory. Large drums or multiple bottles of chemicals should be stored in a centralized chemical storage area.

17. Out-of-date chemicals shall be disposed of on a periodic basis to reduce overall hazard potential and minimize inventory tracking and updating.
�	For concentrated acids and bases, neutralization must be done slowly and with vigorous stirring.  If there are any questions, or if you are hesitant about attempting this procedure with any spent acid or alkali waste, please call Environmental Health Services, Hazardous Materials Section, at extension 47241.  The recommended time for the neutralization procedure is when the wastewater flow is at a peak, e.g., 9:00 a.m.


�	For concentrated acids and bases, neutralization must be done slowly and with vigorous stirring.  If there are any questions, or if you are hesitant about attempting this procedure with any spent acid or alkali waste, please call Environmental Health Services, Hazardous Materials Section, at extension 47241.  The recommended time for the neutralization procedure is when the wastewater flow is at a peak, e.g., 9:00 a.m.
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