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This paper is a part of an ongoing effort to maintain a safe and engaging science learning environment of Florida students.  It will help educators and students identify and examine science classrooms and chemical storage areas and make them as safe as possible.  The guiding principles are the State Board Rules, Florida Law, and Criteria established by members of the Florida Association of Science Supervisors.  Each school should conduct a self-directed initiative to ensure that all of these guiding principles are followed.  This will enable the science teacher to work knowing that they have taken due care.

All middle and high schools science teachers need to know the rules that govern them as they work to offer safe, profitable learning experiences for their students.  The grid sheets on page x and y should be completed for each room where science activities take place.  Individual classrooms and storage area numbers should be recorded across the top of the page.  Place a check in the box for compliance and a zero for noncompliance.  

The specific citations from Florida Law, State Board Rule, and other Criteria are identified here.  Below each citation of law, rule, or criteria are the definitions in italics to aid in interpretation of the citation. 

Florida Law

http://www.leg.state.fl.us/Statutes/index.cfm?App_mode=Display_Statute&Search_String=&URL=Ch1006/SEC063.HTM&Title=->2005->Ch1006->Section%20063#1006.063
1006.063 f.s.  Eye-protective devices required in certain chemical laboratory courses
 (1)  Eye-protective devices shall be worn by students, teachers and visitors in

 courses including, but not limited to, chemistry, physics, or chemical-physical

 laboratories, at any time at which the individual is engaged in or observing an

 activity or the use of hazardous substances likely to cause injury to the eyes.

 Activity or the use of hazardous substances likely to cause injury to the eye

 includes: 

(a)  Heat treatment; tempering or kiln firing of any metal or other materials; 

 (b)  Working with caustic or explosive materials: 

(c) Working with hot liquids or solids, including chemicals which are flammable, caustic, toxic, or irritating. 

(2)  School boards shall furnish plano safety glasses or devices for students, may provide such glasses to teachers, and shall furnish such equipment for all visitors to such classrooms or laboratories, or may purchase such plano safety glasses or devices in large quantities and sell them at cost to students and teachers, but shall not purchase, furnish, or dispense prescription glasses or lenses.

(Eye-protective devices including goggles or face shields shall be present and shall meet the standards of the American National Standards Institute for academic grade eye and face protection.  (Goggles Z87.1/1979, Face Shields Z97.1/1989)  Eye and face protection shall be sanitized on a regular basis.  Quantities shall include a minimum of one set for each elementary school, for every two science teachers at the middle/junior high, and for each science laboratory room at the high school.)

State Board Regulations

http://www.firn.edu/doe/rules/begin.htm
Chapter 5.5 Existing Facilities

This section is intended to provide for the safety, comfort, and health of occupants in existing educational, auxiliary, and ancillary facilities under a school board or a community college board of trustees' jurisdiction.

(11) Equipment:  Equipment meets the following minimum safety, casualty, and sanitation requirements for instructional, health, sanitation, safety, recreational, and operational features, etc., including relocatables, as applicable.

(a) Fire Extinguishers and Fire Blankets:  Fire extinguishers and fire blankets are provided as follows (Class ABC extinguishers may be used for all types of fires classified as A, B, or C except as modified below):

1. Fire extinguishers and fire blankets are placed in locations which are readily accessible and suitable for the hazard present and are readily visible. 

2. Extinguishers and blankets are on hangers or brackets, shelves, or cabinets so that the top of the extinguisher or blanket is five (5) feet or less AFF. [Objects projecting more than four (4) inches from the wall comply with state and federal accessibility requirements.]

5. Class B fire extinguishers of at least 20-B:C capacity are installed in spaces where flammable liquids are stored, such as science labs, auto shops, boiler rooms, duplicating stations, and bulk storage of paints; and extinguishers are located so that the travel distance from any point in the space to an extinguisher is fifty (50) feet or less.

9. Fire extinguishers are readily accessible at all times. (Fire extinguishers may be located inside student-occupied spaces provided they are located adjacent to the primary exit door, the door remains unlocked when the facility is occupied, and a permanently affixed sign, with a red background and white letters reading "FIRE EXTINGUISHER INSIDE" is placed on the outside adjacent to the door.)

10. Fire blankets are located in each laboratory and each shop where a personal fire hazard may exist.

(13) Special Construction. The spaces and facilities listed in this section meet the following minimum safety, casualty, and sanitation requirements for special construction, including relocatables, as applicable:

(p) Laboratories and Shops. Laboratories and shops comply with the general requirements found elsewhere in this section as well as the special safety provisions found herein.

1. Each laboratory type space, such as chemistry, physics, and home economic labs, and each shop type space, such as automobile, wood working, and welding shops, equipped with unprotected gas cocks, compressed air valves, water service, and electric service, easily

accessible to students, has master control valves or switches with permanently attached handles. (Ordinary office machines, non-hazardous machines, and domestic sewing machines are not required to have emergency shut-off.)

(A science laboratory is a facility where science investigations occur and where potentially hazardous chemicals, materials, or conditions may exist.)

a. The master control valves and switches are clearly labeled and located in a non- lockable place accessible at the instructor's station to allow for emergency cut-off of services, and valves completely shut-off with a one-quarter () turn.

b. The master control valves and switches are in addition to the regular main gas supply cut-off, and the main supply cut-off is shut down upon activation of the fire alarm system.

2. Every science room, lab, or shop where students handle materials or chemicals potentially dangerous to human tissue is provided with a dousing shower, floor drain, and eye wash facilities.

(A dousing shower must deliver a large amount of water in a very short period of time, no less than 30 gallons per minute at 30 psi, to reduce flammable/chemical exposure to the body.)

(A floor drain is a grate-covered, plumbed opening in the floor that can evacuate the large amounts of water produced by the operation of a safety shower or eye wash station.  The drain shall be located directly below the safety shower and eye wash station.)

(An eye wash facility is a fixture that provides a minimum of 15 minutes of continuous irrigation to both eyes simultaneously.  It must be easily activated and drained.)

4. Laboratory and shop spaces, such as the following, are provided with exhaust systems:

a. Chemistry laboratories have a high capacity emergency exhaust system and are provided with a source of positive ventilation and signs providing instructions are permanently installed at the emergency exhaust system fan switch. 

(A high capacity emergency exhaust system must be present in chemistry laboratories and shall be capable of the rapid mechanical exhaust of between 6 and 12 room air exchanges per hour.  The system must be separate from the fume hood and must possess a source or positive ventilation.  The air that is exhausted must not mix with other building air supplies.)

b. Chemistry labs are provided with fume hoods and fume hood supply fans automatically shut down when the emergency exhaust fan is turned on.

(aa) Storage. The areas above or below exit stairs and ramps, whether interior or exterior, are free of any storage rooms or closets and are not used for storage of any kind.

1. General Storage:  General storage areas are kept separated from mechanical spaces and are equipped with shelving, racks, bins, or other devices necessary to protect the stored materials, supplies, equipment, and books.

2.  Chemical and Hazardous Storage:  Chemical and hazardous storage facilities comply with the following:

a.  Rooms and/or cabinets used for the storage, handling, and disposal of chemicals are lockable, vented to the exterior, and have shelves with a one-half () inch lip on the front; and door locks are operable at all times from the inside of the room, even if key locked from the outside; and rooms are kept at moderate temperatures and well illuminated.

(Room venting:  Chemical and biological storage rooms which contain chemicals must be provided with the high capacity exhaust system.  Flammable cabinets not located in a properly exhausted storage room may need to be vented.  Ventilation shall provide adequate air exchanges in rooms where chemicals or preserved biological specimens are stored at a rate of 6-12 room air changes per hour.)

(Temperatures in rooms where chemicals are stored may not exceed 85 degrees F/29 degrees C.)

b.  Buildings and/or rooms used for the storage, handling, and disposal of flammable, poisonous, or hazardous materials or liquids, and equipment powered by internal combustion engines and their fuels are kept in a safe, secure, and orderly condition at all times and shall comply with all applicable NFPA standards.

(Work areas shall be clean and uncluttered with chemicals and equipment properly labeled and stored.  A clear aisle at least three feet wide shall be maintained.)

c. Explosion-proof heat detectors, electrical fixtures, switches, and outlets in flammable storage rooms are maintained in an operational condition at all times.

(Explosion Proof Heat Detector:  A device which may activate within a specified temperature range and is incapable of causing an explosion during its operation.)

(15) Mechanical:  Mechanical systems meet the following minimum safety, casualty, and sanitation requirements for ventilation, building service equipment, plumbing, etc., including relocatables, as applicable:

(a) Ventilation: All occupied rooms and other rooms where odors or contaminants are generated are provided with either natural or mechanical ventilation. 

(The ventilation system should provide adequate air changes for science laboratory rooms where biological or chemical investigations are being conducted.)

1. Windows, louvers, or other openings utilized for natural ventilation are maintained in an operable condition at all times.

2. Mechanical ventilation systems are maintained in an operable condition at all times.

(16) Electrical:  Electrical systems meet the following minimum safety, casualty, and sanitation requirements for illumination, fire alarms, detector systems, etc., including relocatables, as applicable.

(e) Fire Alarms and Heat/Smoke Detectors: Fire alarms and heat or smoke detectors are maintained in an operational condition at all times and comply with the following:

13. Explosion-proof detectors are installed in flammable storage rooms.

(f) Power. Electrical wiring and equipment are maintained in a safe and secure condition at all times and comply with the following:

1. Electrical outlets:

a. All outlets are grounded.

b. All convenience outlets installed within two (2) feet [within six (6) feet for new construction under SREF 97] of water supplies, wet locations, toilet rooms and the exterior with direct grade level

access have a ground fault circuit interrupt protection device (GFCI). (The ground fault circuit interrupt protection device is not required for grounded receptacles serving only water coolers, if the receptacle is single or covered behind the water cooler enclosure.)

c. Outdoor ground fault interrupter protected outlets are provided for all buildings.

d. Flammable storage rooms are free of electrical receptacles.

e. Extension cords are free of being stapled to any surface or run through or over doors, windows, or walls. They are used only in continuous lengths and without splice or tape. Adapters comply with Underwriters Laboratory (UL) and have over-current protection with a total rating of no more than fifteen (15) amperes.

3. Emergency Shut-Off Switches:

a. Every laboratory space which has electrical receptacles at student work stations has an unobstructed emergency shut-off switch within fifteen (15) feet of the instructor's work station.

Monitoring Guide for Chemical Storage

1.  All chemical storage areas are secured with lock and key with limited student access.  

(All doors or secure partitions to storage areas are provided with exterior keyed locks.  Signs prohibiting student access are clearly posted.)

2.  All chemical storage areas are well illuminated to avoid chemical mix-ups.

(Illumination in chemical storage areas shall meet or exceed the classroom standards and be sufficient for clear identification of chemicals.)

3.  Chemical storage areas are free of cluttered floor space.

(Items stored on the floor shall not impede access to stoage items or egress from the storeroom.  A clear aisle at least three feet wide shall be maintained.)

4.  Chemical storage areas are inventoried at least once each year.  The inventory shall include the Chemical Name, Supplier, Date of Purchase of Mix, Concentration, and Amount Available.

5.  All chemical storage areas are purged at least once each year.

(There shall be an annual inventory and purge, if needed, of chemicals following accepted disposal guidelines.  The inventory and unwanted chemicals are reported and documented to appropriate authorities.)

6.  All stored chemical shall be arranged by compatible groups according to recognized storage patterns and not in alphabetical order.

(Chemical shall be stored in compatible groups by reactivity.  Chemical storage patterns in storerooms shall follow recognized guidelines.)

7.  Stored chemicals must have specific information on the label.  Labels shall contain:  

the Chemical Name, Date Received or Mixed, Chemical Supplier and Concentration.  (Special Note:  Stock classroom sets of chemicals and chemicals contained in commercial kits are exempt from this requirement.)

8.  Each science laboratory must be prepared to dilute and absorb a large (one gallon) volume chemical spill.

(Where concentrated acids, bases or solvents are used or stored, chemical spill protection shall consist of a commercial spill kit and/or at least 50 pounds of absorbent (cat litter or vermiculite), 25 pounds of neutralizer (sodium bicarbonate) and 50 pounds of containment materials (sand).  Appropriate person protection shall also be available.  An approved mercury-spill apparatus shall be available if mercury is present.)

9.  The following chemicals present a potential for explosion and are not allowed in science laboratories or storage areas:

benzoyl peroxide

carbon disulfide

phosphorus

diisopropyl ether

ethyl ether


potassium chlorate

picric acid


perchloric acid

potassium metal

10.  The following chemicals present a danger as a human carcinogen and are not allowed in science laboratories or storage areas:

arsenic compounds

acrylonitriel


asbestos

benzene


bensidine


cadmium compounds


chloroform


chromium compounds
ethylene oxide


nickle powder

ortho-toluidine

Check List for Chemical Storage

	Room Number


	
	
	
	

	l.   Ventilation
	
	
	
	

	2.   Temperature
	
	
	
	

	3.   Heat Detector
	
	
	
	

	4.   Secured
	
	
	
	

	5.   Well Illuminated
	
	
	
	

	6.   Uncluttered Floor
	
	
	
	

	7.   Chemical Inventory
	
	
	
	

	8.   Purged Annually
	
	
	
	

	9.   Chemicals Grouped Correctly
	
	
	
	

	10. Labels on Chemical Containers
	
	
	
	

	11.  Flammables Cabinet
	
	
	
	

	12.  Spill Protection
	
	
	
	

	13.  No Explosives
	
	
	
	

	14.  No Carcinogens
	
	
	
	


Checklist for Science Classrooms

	Room Number


	
	
	
	

	l.  Fire Extinguisher
	
	
	
	

	2. Fire Blanket
	
	
	
	

	3. Gas Cut-Off (Present and labeled)
	
	
	
	

	4.Water Cut-Off (Present and labeled)
	
	
	
	

	5.  Electrical Cut-Off(Present and labeled)
	
	
	
	

	6.  Dousing Shower
	
	
	
	

	7.  Floor Drain
	
	
	
	

	8.  Eye Wash Facility
	
	
	
	

	9.  Adequate Room Ventilation
	
	
	
	

	10. Fume Hood
	
	
	
	

	11. Grounded Receptacles
	
	
	
	

	12. Ground Fault Circuit Interrupters  Within 2’’ of Water
	
	
	
	

	13. No Flammable Storage 
	
	
	
	

	14. Face Protection Meets Standards
	
	
	
	

	15. Face Protection in Sufficient Numbers
	
	
	
	

	16. Face Protection Sanitized
	
	
	
	


Please use these checklists to insure safety in your classrooms.  If you need additional information please refer to the following websites:

http://www.osha.gov
http://www.enc.org/csss/safety.htm
http://www.practicingsafescience.org
http://dchas.cehs.siu.edu/
7
12

