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INTRODUCTION 
 
A.  Purpose 
 

This Chemical Hygiene and Science Laboratory Safety Plan establishes operating procedures, 
personal protective equipment requirements, and work policies to protect students and teachers from 
health hazards presented by hazardous chemicals and equipment in science laboratories and 
technology education classrooms of the Nashoba Regional High School. This plan is intended to meet 
the requirements of The Code of Federal Regulations for Occupational Exposure to Hazardous 
Chemicals in Laboratories (29 CFR 1910.1450), the Safety Practices and Legal Requirements 
described in the Science, Technology, and Engineering Frameworks of the Massachusetts Department 
of Education, and the Environmental Protection Agency (EPA) safety standards.  
 
A separate document exists that establishes procedures for elementary and middle school science 
labs. 

 
B.  Scope 

 
The policies, practices, and information described in this document are intended to protect science, 
technology, and engineering teachers and students from health and safety hazards associated with the 
use of hazardous chemicals and equipment in the laboratory setting. These goals will be accomplished 
through: 

 
1. identification of hazardous chemicals 
2. minimization of exposure to students and teachers 
3. an outline of the responsibilities of the department chairs, teachers, students, and other identified 

stakeholders 
4. descriptions of safe procedures and practices 
5. determination of lab facilities and equipment needed to maintain a safe learning environment 
6. description of procedures for procurement, distribution, and storage of chemicals 
7. description of action steps for addressing chemical exposure problems  
8. implementation of a plan to monitor safety equipment and storage areas 
9. establishment of a process for creating and retaining chemical hazard records 
10. creation of a plan for posting chemical hazard signs and labels  
11. enforcement of safety policies and student safety contracts for high school students. 
12. development of a written emergency plan for chemical spills or accidents involving chemicals 
13. development of a science laboratory safety training program for science, technology, and 

engineering teachers 
14. establishment of a chemical waste disposal process 
15. identification of any additional guidelines for a science laboratory safety program necessary for 

compliance with laws, codes, and professional standards. 
  
The plan will be updated annually and will be available to all employees. Copies will be located in the 
following areas: 

 
 Superintendent’s Office of Nashoba Regional School District 
 Facilities Department  

High School Main Office 
 High School Science and Applied Arts and Technology Department Offices 
 High School Nurse’s Office 

 Town Fire Department 
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Section I. Hazardous Chemicals 
 

The superintendent, principal, and science department chair identify as hazardous those chemicals, for 
which there is sufficient evidence to indicate acute or chronic health problems. Examples are 
chemicals rated by the National Fire Protection Agency (NFPA) as 3 or 4 in any category; 
manufacturer Material Safety Data Sheet (MSDS) ratings of hazardous; health hazards  (chemicals 
that are carcinogens, toxic agents, irritants, corrosives, and substances that damage the lungs, skin, 
eyes, or mucous membranes; or poisons) (See Resource G).  

 
Section II. Responsibilities 

 
A.  The science and applied arts and technology department chairs will: 

1. oversee implementation of the Chemical Hygiene and Science Laboratory Safety Plan 
2. ensure that department personnel have opportunities to provide ongoing input regarding the 

plan 
3. stay current in science safety legislation 
4. inventory chemicals 
5. maintain records  
6. determine need for protective equipment  
7. ensure that MSDSs are in place 
8. coordinate removal of hazardous waste 
9. review the plan annually, in conjunction with the STEM coordinator 

 
B.  Each science, technology, and engineering teacher will:  

1. be familiar with and follow the high school’s Chemical Hygiene and Science Laboratory 
Safety Plan  

2. know hazards associated with chemicals used in their classrooms 
3. use safety equipment as designed 
4. instruct all students regarding the location and proper use of all safety equipment 
5. explain the points of the student safety policy to all students  
6. ensure that all parents and students sign the safety contract and maintain records of signed 

contracts 
7. inform the department chairs of chemical or equipment problems 
8. maintain storage areas in proper order 
9. assist in refining this plan. 
 

Section III. Safe Standard Operating Procedures  
 

Standard operating procedures provide guidance to protect teachers and students from health and 
physical hazards associated with handling chemicals and equipment in science labs and technology 
education classrooms. All teachers will follow general precautions when handling chemicals. The 
district identifies the following procedures to help ensure a safe environment: 

 
A. General Rules for Science, Technology, and Engineering Teachers 

In addition to the rules laid out below, teachers should be aware of and adhere to the guidelines 
set out in Sections C-G when conducting laboratory experiments and procedures as part of 
science, technology and engineering courses. 
1. Personal protective equipment is required for handling chemicals, as specified on the Material 

Safety Data Sheets (MSDS) (See Resource G). 
2. Inform any staff member utilizing the lab space throughout the day of plans to carry out work 

with hazardous chemicals. As much as possible, avoid working alone in the laboratory, 
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chemical storage, or prep areas. If hazardous chemicals are in use after regular school hours, 
notify a member of the science, applied arts and technology departments and/or custodial 
staff. 

3. Always store corrosives below eye level. 
4. Never perform a first-time chemical demonstration in front of a class. If possible, perform 

first-time demonstrations in front of other instructors to evaluate the safety of the 
demonstration. 

5. Remove or have students remove stools from the lab area when students are working with 
chemicals. 

6. Read all chemical labels and MSDS prior to use and understand hazard warnings (See 
Resource G). 

7. Review emergency plans at a frequency appropriate to the course. 
8. Ensure that lab safety contracts are understood and signed by students and parents. 
9. Be alert to unsafe conditions and see that they are corrected immediately. 
10. Lock labs and storage rooms when not in use, and properly store hazardous chemicals or 

equipment that remains in the room. 
11. Analyze any student-designed lab procedures in advance to identify any hazardous aspects. 

Help student authors to minimize and/or eliminate these hazardous aspects before proceeding. 
12. Do not permit students to take chemicals or any other school equipment home to perform 

experiments. 
13. Only Biosafety Level 1 work, as defined by the Center for Disease Control-National Institutes of 

Health (Resource E), may be conducted for microbiology and DNA labs. 
14. Prior to conducting experiments with hazardous chemicals, review the following with 

students and staff working in the classroom: 
 location and operation of all personal safety and emergency equipment, eye wash, 

shower, and fire extinguisher 
 appropriate emergency procedures for spills and accidents, first aid policies, waste 

disposal, evacuation routes, and fire emergency notification 
 

 
B.  General Laboratory Rules and Procedures for Students 

Laboratory safety rules for students are described in Student Safety Contracts in Appendix D. 
 

C.  Personal Hygiene Guidelines for Teachers and Students 
1. Do not drink from glassware or other lab containers. 
2. Food should not be eaten in a room with toxic materials. Do not bring food, drinks, or 

chewing gum (opened or closed) to the lab bench, chemical prep area, or storage area.  
3. Do not apply cosmetics in areas where lab chemicals are present. 
4. Never pipet by mouth; always use a pipet bulb or other appropriate suction device. 
5. Avoid skin contact with chemicals. 
6. Wash hands thoroughly after any chemical exposure and before leaving the lab. 
7. Never smell chemicals directly; always waft the odors to your nose using your hand. 
8. Do not taste chemicals, including those that are considered food items.   
 

D.  Protective Clothing Requirements 
1. Eye protection must be worn by everyone in the lab including visitors. Chemical splash 

goggles must meet the ANSI Z87.1 Standard of the American National Safety Standards 
Institute. (See Resource F). Do not wear contact lenses in the lab, if possible. If contacts must 
be worn, non-vented goggles should be worn over them at all times. Safety goggles must fit 
over eyeglasses.  
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2. Wear face shields or chemical splash goggles when pouring corrosive liquids (e.g. full 
strength acids and bases). 

3. Wear gloves offering protection for all hazards in the lab. Test for holes every time gloves are 
worn. 

4. Wear a full length lab coat or long-sleeved shirt when working with hazardous chemicals. 
5. Wear low-heeled shoes at all times in the lab. Do not wear flip-flops, open-toed shoes, 

perforated shoes, slippers or sandals.  
6. Confine long hair, loose clothing, jewelry, and neckties. 
7. Use a safety shield whenever an explosion or implosion might occur. 
8. Inspect all protective safety equipment before use. If defective, do not use. 

 
E. Housekeeping Rules 

1. Keep chemicals in the chemical prep and storage area. If chemicals are moved to the 
classroom or lab, return them to their proper storage location by the end of the day. If 
chemicals are left in the lab overnight, they need to be properly labeled and the lab must be 
locked. 

2. Waste materials require proper containers and labels. 
3. Label all chemicals, including solutions, with names and hazards. No unlabeled products should 

be stored anywhere in the facility. 
4. Grocery products that are used in the lab (e.g., sugar, lemon juice) should be labeled, “For Lab 

Use Only.” These products may not be consumed.   
5. Do not block fire exits, emergency equipment, and master utility controls. 
6. Keep all aisles clear. 
7. Work and floor surfaces should be cleaned regularly and kept free of clutter. 

 
F. Use of the Fume Hood (where applicable) 

1. Use the hood for reactions or procedures that may result in the release of toxic chemical 
vapors or dust (e.g., preparation of acid or caustic solutions, working with metal powders). 

2. Use the hood when working with any volatile substance that has a TLV/PEL of less than 50 
ppm. 

3. Use only those chemicals for which the quality of the available ventilation system is 
appropriate. 

4. Visually confirm adequate hood performance before use by testing ventilation with paper 
towels or tissues. 

5. Keep hood sash at an appropriate level for adequate hood performance during operation. 
6. Do not allow materials in hoods to block vents or air flow. 
7. Do not store materials in hoods. 

 
Section IV. Lab Facilities and Equipment Monitoring Guidelines 
 

A.  Each lab room should be set up to ensure: 
1. Emergency telephone numbers are posted in an obvious location. 
2. Chemical storage is arranged to avoid contact of incompatible materials. All hazardous 

materials should be properly labeled. 
3. A wool fire blanket is located in every science lab. 
4. Sanitizing or sterilizing equipment is available for cleaning eye protective equipment. 
5. Heat resistant gloves or pads are available to move hot items. 
6. ANSI approved chemical splash goggles and face shields (See Resource F) are available for 

eye protection when dealing with fire or splash hazards. Contact lens use should be 
discouraged, and non-vented goggles should be available for contact lens wearers. 
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7. Bucket(s) of sand, diatomaceous earth, or other absorbent material is available in the lab to 
control chemical spills. 

8. Enclosed, labeled buckets or boxes are provided for disposal of broken glassware. 
9. A first aid kit is available. Hygienic gloves, bandages, gauze compresses, tape, and peroxide 

disinfectant should be included. 
10. Items exceeding recommended weight capacities are not stored on top of cabinets. 
11. To ensure adequate supervision, the student: teacher ratio in lab ideally does not exceed 

2524:1.[NRSD1] 
12. Chemical and heat resistant borosilicate glassware is used for lab experimentation. 
13. Lasers (3.0 milliwatts or more) are pointed either above or below the normal field of vision 

and properly grounded when in use. 
14. MSDSs are readily available in a convenient and accessible format (See Resource G). 
15. Records of regular maintenance are produced and filed for future reference. 

 
B. Each lab room should be designed to ensure: 

1. The lab is well ventilated.  
2. Where present, exhaust hoods are located away from primary entrance/exit and high traffic 

areas. They should vent outside the building and well above the roof level of other rooms.  
3. Appropriate, functioning fire extinguishers are prominently labeled and strategically located 

in the lab. An appropriate fire extinguisher for lab would be a Triclass ABC (minimum 15 
pound gross weight). Carbon dioxide fire extinguishers are not appropriate for lab use. A 
Class D fire extinguisher, such as sand, should be available when working with flammable 
solids such as sodium. 

4. Each lab that uses chemicals has an eyewash capable of treating both eyes continuously for 
15 minutes with copious quantities of potable water. All students should know how to use the 
eyewash quickly in case of an emergency.  

5. Safety showers or body drenches are provided in each laboratory.  
6. Work surfaces are of nonporous chemical-resistant materials. 
7. Sufficient electrical outlets are available to eliminate the use of extension cords.  
8. Ground Fault Interrupters (GFIs) are placed on all delicate electrical equipment and on all 

electrical outlets within arms reach of water faucets. 
9. Approved fire alarms or smoke detectors are strategically located in or near the lab. 
10. A phone or functioning intercom system for emergencies is in the lab or no further than a one 

minute walk from the lab. 
11. High voltage equipment is secured by key locks. 
12. Lab sinks have running water. 
13. A safety cabinet is provided for flammable materials. A separate corrosion resistant cabinet is 

provided for acids. Nitric acid is stored separately from other acids. 
 

C.  Safety equipment is properly maintained and monitored regularly to ensure that it is in 
proper working order: 
1. The following should be checked at least annually. 

a. Any eyewash which does not meet the water flow requirements of ANSI Z358.1 should 
be promptly repaired by maintenance. (See Resource F.) 

b. Any safety shower that does not meet the water flow requirements of ANSI Z358.1 
should be promptly repaired by maintenance. (See Resource F.) 

c. Fire blankets should be checked for accessibility and wear. 
d. Goggles and face shields should be checked for deterioration and scratches. 
e. Storage areas should be checked for clutter, leaking containers, and appropriate chemical 

storage. 
f. First aid kits should be checked for completeness and restocked as needed. 
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2. The following should be checked at least annually by the local fire department or the 
Nashoba facilities department. 
a. Fire extinguishers 
b. Lab and chemical storeroom ventilation. 
c. Electrical circuits tested, using approved circuit testers. 
d. Laboratory fume hood(s) and ducts.  

3. Deficient or inoperative equipment should be repaired by qualified personnel or replaced. 
 
Section V. Chemical Procurement, Distribution, Storage and Handling Guidelines 

 
Precautions for hazardous chemicals include: 
A. Ordering chemicals 

1.  Check the inventory database before ordering chemicals. Use reserve supplies before 
ordering new chemicals. 

2. Assess the hazards of the chemical before ordering. Order hazardous chemicals only if 
absolutely necessary. (See Appendix B: Hazardous Chemicals Quick Reference.) 

3. All chemical orders must be approved by the science or applied arts and technology 
department chair. 

4. Chemicals should be ordered in reasonably small quantities, generally amounts that will be 
used within one year. 

 
B.  Receiving and processing chemicals 

1. Only trained personnel should open, transport, or use hazardous chemicals. 
2. Chemical labels should contain the identity of the chemical, concentration, and hazard 

information. 
3. Date chemicals as they arrive. 
4. Make sure the chemical arrives with a Material Safety Data Sheet (MSDS). If not, call the 

manufacturer to request one immediately. Remove the MSDSs from containers and forward 
them to the science department chair. 

5. When teachers remove stock bottles from the storage areas, they will notify the Department 
Chair, who will update the current inventory. 

6. A chemical inventory will be completed annually by the Science and Applied Arts and 
Technology departments. The inventory will include amounts and location, assessment of 
container integrity, hazards, decomposition, or water absorption by the chemical. Chemical 
inventories will be reviewed annually by the science and applied arts and technology 
department chairs. 

 
C. Storing and handling of hazardous chemicals 

1. Store chemicals by chemical families in designated storerooms. 
2. All chemicals should be properly labeled with the appropriate NFPA hazard warnings (See 

Appendix D.) 
3. Label all chemical solutions made in a lab with the identity of the chemical, date, 

concentration, hazard information, and creator’s name. 
4. The chemical storage area will be separate from the lab or classroom and secured. Only 

qualified personnel are allowed in the chemical storage area. 
5. Store corrosives and poisons in appropriate, locked cabinets. 
6. Flammables should be stored in an approved, ventilated flammables storage cabinet or in 

safety cans. 
7. Special storage should be available for incompatibles.  
8. Avoid storing chemicals on shelves above eye level. 
9. Chemicals should not be stored on the floor except in approved shipping containers. 
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10. Storage areas and cabinets should be labeled to identify the hazardous nature of the materials 
within. This will allow fire department personnel to quickly identify a potentially hazardous 
area. 

11. Shelving sections should be secured to wall or floor to prevent tipping of entire section. 
12. Acids must be stored in a dedicated, locked acid cabinet. Nitric acid must be stored in a 

cabinet separate from acetic acid.  
13. Chemicals should be transported using appropriate carriers or chemical resistant carts. 

Chemicals not identified as "hazardous" should be stored in their original container with their 
original labels intact. 

 
E. Storage and handling requirements for compressed gases 

1. Compressed gases should be handled as potential explosives. 
2. Always protect the cylinder valve stem. 
3. Never lubricate, modify, force, or tamper with a cylinder valve. 
4. Gas cylinders must be protected from falling to prevent valve damage.  
5. Avoid exposure to heat. Do not store cylinders in direct sunlight. 
6. Cylinders of toxic, flammable, or reactive gases should be used only when the fume hood is 

on. 
7. Do not extinguish a flame involving a combustible gas until the gas is shut off. Otherwise it 

can reignite, possibly causing an explosion. 
8. Empty gas cylinders should be labeled "Empty." 

 
F. Storage and handling requirements for flammable chemicals  

1. Store all flammables in a dedicated flammables cabinet. 
2. Keep flammable material cool (55 - 80 Fo). 
3. Store away from all sources of ignition. 
4. Store away from all oxidizers. 
5. Never store flammables, such as ethanol, in refrigerators unless the refrigerator is rated to 

store flammable materials. Such refrigerators would be designated as lab-safe, flammable-
safe, explosion-safe or explosion-proof. 

6. Avoid storing any chemicals, especially flammables, in direct sunlight. 
7. Never use flammable liquids near any source of ignition, spark, or open flame. 
8. Use flammable solids in very small quantities. Use a safety shield when igniting flammable 

solids. 
 

G. Storage and handling requirements for corrosive materials  
1. Store all corrosives in appropriate corrosives cabinets.  Bases can be stored in corrosive 

cabinets or in secondary containment on appropriate shelving. Acids, including corrosive 
acids, must be stored separately in their own cabinets.  (See Resource H) 

2. Working with corrosives requires special eyewear. Wear a chemical splash face shield when 
pouring corrosive materials. 

3. Inspect all shelf clips in acid and corrosives cabinets every three months for corrosion to 
prevent collapsing. Cabinets with non-metal clips are preferable. 

4. If possible, keep certain items, such as acids and bases, in the original shipping package or in 
appropriate secondary container. 

 
H. Management of extremely hazardous chemicals 

1. Use the fume hood when the permissible exposure limit (PEL) for a chemical is less than 50 
ppm as indicated on the chemical MSDS. 

2. Do not expose students to carcinogens, mutagens, teratogens, or allergens. 
3. Handle toxic, corrosive, flammable, and noxious chemicals under a fume hood.  
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4. Water reactive solids should be stored under dry oil and be used only in small quantities. 
5. Use extreme caution when handling finely divided (dust-like) material. These may form 

explosive mixtures with air. 
6. Peroxide-forming chemicals, such as di-ethyl ether, should be kept in airtight containers in 

cool dry locations and disposed of properly before the shelf life is exceeded.  
 

I. Limitations for experiments 
The following procedures should not be conducted in school laboratory experiments: 
1. Experimentation with real blood. 
2. Experimentation with live vertebrates and other large animals. 
3. Experimentation with poisonous plants. 

 
  
Section VI. Record Maintenance 
 

Records should be established and maintained for: 
 

A. Any accidents and incidents involving chemicals. 
Copies of the accident report should be distributed to the following: 
1. Teacher(s) involved  
2. Science or Applied Arts and Technology Department Chair  
3. School nurse / Nurse Leader 
4. School Principal 
5. Director of Human Resources/STEM Coordinator 
 

B. Ongoing employee chemical and safety training 
Copies of training records should be distributed to the following: 
1. Teacher(s) involved  
2. Science or Applied Arts and Technology Department Chairs  
3. School Principal 
4. Director of Human Resources/STEM Coordinator 
 

C. Inventory 
A comprehensive inventory of chemicals that are classified as hazardous (i.e., those displaying a 
3 or 4 in any area of the NFPA diamond) will be completed annually. Chemicals will be listed in 
alphabetical order along with the following information: school name, address, phone, person 
compiling inventory, date of inventory, amount, compatible family, storage location, NFPA 
hazard class, and date of purchase if possible. (Links to NTP, EPA, OSHA, and NFPA 
classifications are listed in Resources A, B, C, and D respectively.) Copies of the chemical 
inventory should be distributed to the following: 
1. Director of Facilities 
2. Science Department Chair 
3. Local fire department 

 
D. Material Safety Data Sheets 

The MSDS files will be stored alphabetically and copies of the MSDSs will be available in the 
schools for easy access. MSDS information will be available in the following areas: 
1. Lab/classroom where chemicals are used (accessible electronically through the Nashoba 

Google Drive or through the website listed in Resource G) 
2. High School Main Office 
3. Facilities Department 
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4. Science Department Office 
5. Local fire department 
6. Nurse’s Office 
 

E. Contracted disposal of hazardous chemicals 
Those chemicals whose disposal requires licensed removal contractors will be consolidated and 
removed annually. Copies of records will be distributed to: 
1. Facilities Director 
2. Science Department Chair 

 
Section VII. Signs and Labels 
 

Signs and labels should be posted and maintained for: 
A. Containers of hazardous materials and rooms where hazardous materials are stored, using the 

NFPA system. 
B. Special use areas (radiation, lasers, biohazards, corrosives, flammables, etc.). Trash must also be 

labeled (biohazard, broken glass, etc.). 
 
 

Section VIII. Emergency Plans for Spills and/or Accidents 
 
In case of spill, accident or any other emergency, follow the following procedure: 

1. Send a runner for help, if necessary. 
2. Follow the school’s written emergency response procedure.  
3. Evacuate area, if necessary. 
4. Clean up spills and breakages immediately and thoroughly, using appropriate protective 

apparel and following approved spill clean-up procedures. Only approved personnel should 
clean up spills or broken glass. Students should not handle these materials.  

5. Neutralizing chemicals (e.g., such as a spill kit, dry sand, kitty litter) should be readily 
available for both acid and base spills. 

6. Fill out a detailed accident report after the emergency is over. 
 

If an acid or base spill occurs, in addition to following the above actions, take the following measures: 
1. Neutralize acids with powder sodium bi-carbonate/baking soda) or alternate basic solid. 
2. Neutralize bases with vinegar (5% acetic acid solution) or alternate acid solution. 
3. Avoid inhaling vapors 
4. Spread diatomaceous earth or alternate absorbent material to absorb neutralized chemical. 
5. Sweep up and dispose of as hazardous waste. 

 
If contact with a hazardous chemical occurs, in addition to the above actions, take the following 
measures: 

1. Eye contact:   
a. Wash eyes immediately with large amounts of running water for at least 15 minutes. 
b. The victim should hold both eyelids opened with thumb and forefinger and roll the 

eyeballs up, down, left and right, continuously, so as to work the flushing water around to 
the back of the eyeball to wash chemicals away from the optic nerve.  

c. If wearing contact lenses, remove and continue to rinse eye with water.  
d. Seek medical attention. 

2. Skin contact:   
a. Immediately remove contaminated clothing.  
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b. Wash affected area with soap or mild detergent and large amounts of water for at least 15 
minutes.  

c. Use safety shower if contamination is extensive.  
d. Seek medical attention. 

3. Ingestion:   
a. If victim is conscious, give large amounts of water to dilute chemical. 
b. Refer to MSDS (See Resource G) before proceeding further. 
c. Seek medical attention. 

4. Inhalation:   
a. Immediately remove from exposure area to fresh air  
b. If breathing has stopped, perform artificial respiration.  
c. Keep patient warm and quiet. 
d. Seek medical attention. 

  
 

Section IX. Training Programs 
 

A. A chemical training program will be developed and implemented: 
1. To assist teachers in assessing chemical hazards in their work areas. 
2. To help teachers in understanding the physical hazards, health hazards, chemical route of 

bodily entry, hazardous chemical dosage, container labels, MSDSs, safety equipment, 
accident procedures, and applicable references. 

 
B. District-wide training sessions will be held early in the school year.  

1. All science and technology education teachers in grades 9-12 will participate in training early 
in the school year. 

2. Additional training will be provided for teachers who work with hazardous chemicals.  
3. Training will also be provided for new science, technology, and engineering teachers, who 

are hired after the initial training session.  
 

C. Objectives of training program will enable teachers to: 
1. Know the contents of the Chemical Hygiene and Science Laboratory Safety Plan. 
2. Locate and identify potentially hazardous chemicals in the work place. 
3. Interpret and recognize hazardous chemical labels and their meaning. 
4. Access MSDS information. 
5. Locate the health hazard, physical hazard, environmental protection, and special protection 

sections of the MSDS and explain their use. 
6. Know the location and availability of other known reference material on the hazards, safe 

handling, storage, and disposal of hazardous chemicals found in labs and storage areas. 
7. Manage the chemical inventory within their department at the high school 
8. Locate, identify, and interpret hazardous chemical and safety signs. 
9. Know methods and observations that may be used to detect the presence or release of a 

hazardous chemical (e.g., odors, sounds). 
10. Identify the appropriate protective clothing and equipment for specific activities and 

demonstrate their use. 
11. Demonstrate knowledge of emergency and evacuation procedures in the event of a hazardous 

chemical spill, fire, or other accident. 
12. Identify universal signs and symptoms associated with exposure to hazardous chemicals used 

in the lab (e.g., headache, nausea, dizziness) 
 

D.  Topics to be covered 
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1. Contents of the Chemical Hygiene and Science Laboratory Safety Plan. 
2. Identification of hazardous chemicals, their locations, and storage classification system. 
3. Location and tracking of chemical inventory. 
4. Location and use of Material Safety Data Sheets (MSDS). 
5. Understanding manufacturers’ chemical labels.  
6. Identifying warning labels and signs. 
7. Instructions for handling hazardous chemicals: 

a. Work habits and practices. 
b. Proper use, transporting, and storing. 
c. PEL for specific chemicals used in the lab. 
d. Identifying the signs and symptoms of exposure. 
e. When and how to use protective equipment to prevent over exposure. 
f. Conditions and situations to avoid. 

8. Protecting the environment 
a. Emergency and evacuation procedures. 
b. Containing spills. 
c. Appropriate disposal of chemicals. 

9. Emergency response actions 
a. Emergency and evacuation procedures. 
b. Mastery utility shut-off procedures 
c. Operation of personal safety and emergency equipment 
d. Appropriate disposal of chemicals. 

 
 
Section X. Chemical Waste Disposal 
 

Teachers should use the following procedures to properly dispose of chemical waste: 
A. Consult the Flinn Chemical Reference Catalog or MSDS for proper collection and containment 

procedures of waste chemicals, proper disposal techniques, and proper preparation of the 
chemical for disposal. 

B. Inform the science department chair of waste chemicals that need to be disposed of through a 
contracted agency. The department chair will arrange for the pick up of waste materials and 
transportation to a chemical disposal company/site for regularity compliance and economical 
disposal. 

 
Nashoba Regional High School will maintain a contract with a chemical disposal company/site for 

annual clean-up. 
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The administration and staff of NRSD are very appreciative to the faculty, staff and administration of the 
Masconomet Regional School District who very graciously shared the draft of this policy with us.  They 
are responsible for the high quality document and we are grateful for their professional courtesy and 
permission for its use.   
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RESOURCES 
 
Some details about classifications and ratings referenced in the above document can be found at the 
websites below. 
 
A. National Toxicology Program (NTP) Classifications of Carcinogens (last accessed 4/2/13) 
 Listing criteria: http://ntp.niehs.nih.gov/?objectid=47B37760-F1F6-975E-7C15022B9C93B5A6 
 12th Report (2011): http://ntp.niehs.nih.gov/?objectid=035E57E7-BDD9-2D9B-
 AFB9D1CADC8D09C1 
 
B. Environmental Protection Agency’s Characteristics of Hazardous Chemicals (last accessed 4/2/13) 
  http://www.epa.gov/osw/hazard/wastetypes/characteristic.htm 
 
C. Occupational Safety and Health Administration definitions related to flammable and combustible 

substances (last accessed 4/2/13) 
 http://www.osha.gov/dsg/hazcom/ghs.html#3.1 
 

D. National Fire Protection Agency System for Flammability Ratings (last accessed 4/2/13) 
 http://www.ehs.neu.edu/laboratory_safety/general_information/nfpa_hazard_rating/ 
 

E. Biosafety Level 1 Guidelines (last accessed 4/2/13) 
 http://www.cdc.gov/biosafety/publications/bmbl5/bmbl5_sect_iv.pdf 

 
F. American National Standards Institute Standards (last accessed 4/2/13) 
 http://webstore.ansi.org/safety_standards/default.aspx?source=ohs#.UVssW5PvtqU 
 
G. MSDS Database – Flinn Scientific (last accessed 4/2/13) 

 http://www.flinnsci.com/msds-search.aspx 
 

H. MIT Cohen Group Chemical Storage Guidelines – Massachusetts Institute of Technology Chemical 
Engineering Department (last accessed 8/30/13) 
 http://web.mit.edu/cohengroup/safety/chem%20storage111010.pdf
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Appendices 
 
 

A. Target Organ list 
 
B. Hazardous Materials Quick Reference List 
 
C. Glossary 
 
D. NASHOBA Regional School District High School Student Contract 
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Appendix A 
Target Organ List 

 
A list of target organ effects shall be in the files for access by the laboratory analysts as follows: 
HEPATOTOXINS  Chemicals that produce liver damage 
  Signs and Symptoms Jaundice, and liver enlargement 
  Chemicals Ammonium peroxydisulfate:  cadmium, chloroform, ethy alcohol,acids 
________________________________________________________________________ 
NEPHROTOXINS  Chemicals that produce kidney damage 
  Signs and Symptoms Edema, proteinuria 
  Chemicals Cadmium, chloroform, ethyl alcohol, ferric chloride, hydrochloric acid. 
________________________________________________________________________ 
NEURTROTOXINS Chemicals that produce their primary toxic effects on the nervous 

system. 
  Signs and Symptoms Narcosis, behavioral changes, decrease in motor function. 
  Chemicals Mercury, freon, 2-propanol, acetone, chloroform, ethyl alcohol 
AGENTS THAT ACT ON THE BLOOD OR HEMATOPOIETIC SYSTEM 

 
Chemicals that decrease the hemoglobin function, and deprive body tissues of oxygen. 
 
  Signs and Symptoms  Cyanosis, loss of consciousness 
  Chemicals   Ammonium peroxydisulfate, cadmium, hydrochloric acid 
 
AGENTS THAT DAMAGE THE LUNG AND RESPIRATORY SYSTEM 

 
Chemicals that irritate or damage the pulmonary tissue 
 

Signs and Symptoms  Cough, tightness in chest, shortness of breath, pulmonary edema 
  Chemicals   Acetone, acids, cadmium 
 
 

CUTANEOUS HAZARDS 
Chemicals that affect the dermal layer of the body 
 
  Signs and Symptoms  Defatting of the skin, rashes, irritation 
  Chemicals Acids, sodium hydroxide, ammonium hydroxide, ammonium 

peroxydisulfate 
 

EYE HAZARDS 
Chemicals that affect the eyes or visual capacity 
 
  Signs and Symptoms  Conjunctivitis, corneal damage 
  Chemicals Acetone, pH buffers, chloroform, ethyl alcohol, acids, ammonium 

chloride, l-ascorbic acid 
 
Source:  Occupational Safety and Health Administration 
http://www.ilpi.com/msds/osha/1910_1200_APP_A.html#targetorgan 
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Appendix B 
  

HAZARDOUS CHEMICAL QUICK REFERENCE 
  
It is imperative that teachers be prepared to deal with hazards associated with the 
chemicals used by students. Keep the following Poison Control Center telephone number 
handy for such emergencies (1-800-362-2327). 
 
This document is not inclusive!  It is only a representative listing of hazardous chemicals. Know 
the properties of all chemicals before using them. MSDS's and references such as those listed at 
the end of the CHEMINV.DOC file will help. 
 
Explosives 
(Not recommended for use or storage in schools) 
  
Benzoyl peroxide Ethyl ether Perchloric acid 
Carbon disulfide Picric acid Potassium metal 
Diisopropyl ether   
  
Carcinogens 
(Not recommended for use or storage in schools unless absolute need is determined and all proper 
handling and storage procedures are followed.) 
  
Known Carcinogens and Probable Carcinogens 
4-nitrobipphenyl Benzene Asbestos 
alpha naphthylamine Ethyleneimine Vinyl chloride 
Methyl chloromethyl 
ether 

1,2-dibromo-3-
chloropropane and its salts 

B-propiolactone 

3,3 dichrolorobenzidine Ethylene oxide Inorganic arsenic 
bis (chlorormethyl) ether Methylene chloride Cadmium 
B-napthylamine Methylenedianiline Formaldehyde 
Benzidine 2-acetylaminofluroene 1,3-butadiene 
4-aminodiphenyl 4-diemthylaminoazobenzene Acrylonitrile 
N-nitrosodimethylamine Coke oven emissions  
    
Animal Carcinogens or Mutagens 
(Although information concerning human health hazard is incomplete, these chemicals should be 
handled only with great caution.) 
 
Acetamide Colchicine Potassium permanganate 
Acridine orange 1,2-dichlorethane Pyrogallic acid 
Ammonium chromate 1,4-dioxane Silver(I) nitrate 
Ammonium dichromate Formaldehyde Sodium azide 
Ammonium bichromate Indigo carmine Sodium dichromate 

dihydrate  
Aniline and salts Hydroquinone Sodium nitrate 
Anthracene Lead diacetate Thioacetamide 
Antimony oxide Nickel(II) acetate Toluene 
Beryllium carbonate Osmium tetraoxide Urethane 
Cobalt powder Potassium chromate  
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Highly Toxic Substances 
(All necessary precautions should be taken to limit exposure to these highly toxic chemicals) 
 
Adrenaline Nicotine Potassium cyanide 
Barium hydroxide Osmium tetraoxide Potassium periodate 
Chlorine Phosphorous (white) Silver cyanide 
Colchicine Phosphorous pentoxide Sodium cyanide 
Mercury and its compounds   
  
  
Corrosive or Irritating Substances 
(Care should be taken to prevent contact with the skin, especially the eyes) 
  
Acetaldehyde Cupric sulfate Oxalic acid    
Acetic acid p-dichlorobenzene Phosphorous (white) 
Acetic anhydride Diethyl phthalate Phosphorous pentoxide    
Aluminum chloride Ethyl methacrylate Phthalic anhydride    
Ammonia Ferric chloride Potassium chromate   
Ammonium dichromate Hexachlorophene Potassium cyanide    
Ammonium oxalate Hydrochloric acid Potassium fluoride 
Antimony pentachloride Hydrofluoric acid Potassium metal    
Antimony oxide Hydrogen peroxide (30%) Potassium hydroxide 
Antimony trichloride   Hydrogen sulfide Potassium permanganate    
Bismuth trichloride Hydroquinone Sodium metal    
Bromine Iodine (crystals)    Sodium cyanide    
Calcium carbide Lead carbonate    Sodium ferrocyanide    
Calcium fluoride Lithium    Sodium sulfide    
Calcium oxide Methyl ethyl ketone    Disodium hexafluorosilicate
Catechol (pyrocatechol) Methyl methacrylate    Stannic chloride    
Chlorine Methyl salicylate    Sulfuric acid    
Cupric bromide Naphthalene    Sulfuric acid fuming  
Cupric chloride Nitric acid    Titanium trichloride    
Cupric nitrate      
    
-------------------------------------------------------------------------- 
From:  Council of State Science Supervisors, School Science Laboratories:  A Guide to Some 
Hazardous Substances, 1984. (http://www.csss-science.org/safety.shtml) 
 
Reference:  http://membership.acs.org/c/ccs/pubs/Chemical_Safety_Manual.pdf   
 
Occupational Safety and Health Administration, Air Contaminants, 29, CFR 1910.100, 
Department of Labor, 1997. 
 
Occupational Safety and Health Administration, Chemical Hygiene Plans define hazardous chemicals as 

those having a TLV or PEL less than 50 ppm or 100 mg/m
3  

or an LC50 less than 200 ppm or 2000 

mg/m
3.  

 

Teachers should also use NFPA hazard ratings of 3 or 4 in any category as an indication of extreme 
hazard for students. 
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Appendix C 
GLOSSARY 

 
Action Level:  The exposure level (concentration of the material in air) at which OSHA regulations to 
protect employees take effect (29 CFR 1910). 
 
Carcinogen:  A material that has either been found to cause cancer in humans or to cause cancer in 
animals and therefore is considered capable of causing cancer in humans. 
 
Ceiling Limit: The concentration that should not be exceeded during any part of the working exposure. 
 
CERCLA:  The Comprehensive Environmental Response, Compensation, and Liability Act. 
 
CFR Code of Federal Regulations:  A collection of the regulations established by law. 
 
Chemical Hygiene Officer:  The employee who is designated by the employer to provide technical 
guidance in the development and implementation of the provisions of the Chemical Hygiene Plan. 
 
Combustible:  A term used by the NFPA, DOT, and others to classify certain liquids that will burn on a 
basis of flash points. 
 
COR:  Corrosion effects. 
 
Designated Area: An area which may be used for work with substances which have a high degree of 
acute toxicity. 
 
DOT  US Department of Transportation 
 
EPA  US Environmental Protection Agency 
 
Etiology:  All of the factors that contribute to the cause of a disease or an abnormal condition. 
 
Explosive Limits:  The concentration in air of a chemical in the workplace that is thought to be 
acceptable. 
 
Employee:  An individual employed in a laboratory workplace who may be exposed to hazardous 
chemicals in the course of his or her assignments. 
 
Flammable:  Describes any solid, liquid, vapor, or gas that will ignite easily and burn rapidly. 
 
Flammable Limits:  The minimum and maximum concentrations of a flammable gas or vapor between 
which ignition can occur. 
 
Flash Point, FP:  The minimum temperature at which a liquid gives off sufficient concentration to ignite. 
 
FR  The Federal Register 
 
Hazardous Chemical:  A chemical for which there is statistically significant evidence based on at least 
one study conducted in accordance with established scientific principles that acute or chronic health 
effects may occur in exposed employees. 
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Infectious Agents:  Substances that cause infections either by inhalation, ingestion, or direct contact with 
the host material. 
 
LD 50  (Lethal Dose 50):  The dose that causes death in 50% of the animals exposed by swallowing a 
substance. 
 
Laboratory:  A workplace where relatively small quantities of hazardous chemicals are used on a 
nonproduction basis. 
 
mg/m3:  Milligrams per cubic meter of air. 
 
MSDS:  Material Safety Data Sheet 
 
NFPA : National Fire Protection Association 
 
NTP:  National Toxicology Program 
 
OSHA:  Occupational Safety and Health Administration:  The regulatory and enforcement agency for 
safety and health in most US industrial sectors. 
 
PEL:  Permissible Exposure Limit:  The legally allowed concentration in the workplace that is 
considered a safe level of exposure for an 8-hour shift, 40 hours per week. 
 
Personal Hygiene:  Precautionary measures taken to maintain good health when exposed to potentially 
harmful materials. 
 
PPE:  Personal Protective Equipment 
 
Target Organ Effects:  Chemically caused effects from exposures to a material on specifically listed 
organs and systems. 
 
TLV:  Threshold Limit Value:  The amount of exposure allowable for an employee in an 8-hour day. 
 
Toxic:  Describes the ability of a material to injure biological tissue. 
 
Water-Reactive:  A chemical that reacts with water to release a gas that is either flammable or presents a 
health hazard. 
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Appendix D     
 

Nashoba High School Science Laboratory Safety Guidelines[NRSD2] 
This year you will have the opportunity to perform a series of laboratory investigations designed 
to give you hands on knowledge of science. In order to make the laboratory a place of learning 
and discovery, it must be a safe place in which to work.  Safety is part of the scientific process 
and will be followed during this year’s investigations.  Unsafe procedures will endanger you and 
your classmates and will not be tolerated.  If you do not follow safety procedures you will not 
participate in laboratory and credit for the laboratory will be lost.  Read the following guidelines 
with your parent/guardian and sign the course expectation form when done.  Keep this in your 
science folder at all times.  I am looking forward to a safe year! 

 No rough play. 

 Never perform an experiment without the permission from your instructor. 

 Read each lab BEFORE you proceed with the experiment. 

 Use materials and equipment that is required for the lab.  Other course books, purses, etc. 
should be placed at your desk. 

 Clean equipment and work surfaces after use! 

 WASH YOUR HANDS AFTER EVERY EXPERIMENT. 

 Do not eat/drink on lab benches or from lab equipment. 

 Report spill and/or breakage to your instructor IMMEDIATELY.  Be sure to inform your 
instructor if any substance is on your skin or clothing. 

 Tie back long hair and avoid wearing loose clothing (including neckties) and always wear 
low heeled shoes or sneakers (No flip flops, open toed shoes, perforated shoes, slippers, 
or sandals) 

 When instructed wear safety goggles/mask, aprons, and/or gloves. 

 Do not attempt to taste, smell, or touch any chemical substance. 

 Be sure all gas jets, electrical connections, water faucets, etc. are turned off at the end of 
your experiment. 

 If proper lab safety is not followed, damaged materials/equipment will be paid for by the 
student. 

 If in doubt, ASK! 

 You are a first line of defense and safety for your partner, please, be always aware of 
your partner’s actions and IMMEDIATELY report any problems/accidents or safety 
concerns within your group to your instructor. 

First Aid Emergencies 
 Know the locations/proper use of the: 

- fire extinguisher  -    safety shower  -    telephone 
- eye wash   -    fire blankets  -    first aid kit  
- fire exits   -    spill kits 
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Report all accidents, no matter how minor, to your instructor 

IMMEDIATELY! 
 
 
 
 

Laboratory Safety Guidelines  Signature Sheet 
 

1.  Teacher’s Name:      
 

2.  Course name:       

 
3.  Circle yes or no to following: 

Contact Lenses:   yes     no  Latex allergy:   yes     no  
 
4.  List all other allergies: _______________________________________ 

 
5.  I (student’s full name printed)     have read 

and understood this document. 

 
6. Student Signature:      Date:    

 
7. Parent/Guardian Signature:      Date:   

 
8.  Parent/Guardian email address:        

 
 


