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Hardin County Schools Chemical Hygiene Plan
Disclaimer

Although the materials in the manual have been compiled from sources believed to be reliable, its accuracy is not guaranteed, nor is any responsibility assumed or implied for any damage or loss resulting from inaccuracies or omissions. The information is believed to represent the best current opinions of the subject in order to provide minimum legal standards to follow when performing laboratory procedures.  The authors are neither rendering legal advice nor purporting to represent the Kentucky Labor Cabinet’s interpretation of the laboratory standard.  Any legal or technical questions should be discussed with the proper authority.

Schools desiring additional technical assistance in complying with the OSHA Laboratory Standard should contact:

Division of Education and Training

Kentucky Occupational Safety and Health Program

KY Occupational Safety & Health Program
1047 US Highway 127 S, Suite 4
Frankfort, KY 40601
(502) 564-4087

Kimberlee C. Perry, Education and Training Director
e-mail:  kim.perry@ky.gov




*updated information
Kentucky OSHA

1-502-227-7024

Kentucky Labor Cabinet
1047 US Highway 127 S, Suite 4
Frankfort, KY 40601
(502) 564-3070

American Chemical Society

1-800-227-5558

Chemical Manufacturers Association (CMA):

1-703-741-5000

Kentucky Hazardous Waste (Division of Waste Management):

1-502-564-6716

Table of Contents

Note:  Page numbers in the table of contents will be changed (corrected) after adoption of the revised Chemical Hygiene Plan after all explanatory notations are removed and pages are properly formatted. 
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Introduction

     It is the policy of the Hardin County School System to provide a safe and healthy workplace in compliance with the Occupational Safety and Health Act of 1970 and regulations of the Department of Labor including 29 CFR 1910.1450, “Occupational Exposure to Hazardous Chemicals in Laboratories.”  The full Laboratory Standard (OSHA LAB STANDARD 29 CFR 1910.1450) is included in the Federal Regulations section of this Chemical Hygiene Plan.  The Kentucky Labor Cabinet adopted this federal standard on August 10, 1990, and will enforce its provisions for laboratories in the Commonwealth of Kentucky.  

     The Hardin County Board of Education is committed to providing a safe working environment, and believes employees have a right to know about associated health hazards.  In order for employees to make knowledgeable decisions about any personal risks, this Chemical Hygiene Plan includes policies, procedures, and responsibilities designed to develop employee awareness of potentially hazardous chemicals in the work place.  It is designed as a tool to coordinate safety procedures and to promote employee training in safe work practices.  Prudent practice by employees will also set an example for safe work practices by students and visitors.

     It is the responsibility of the faculty and administration to know and follow the provisions of this Plan.  Schools must be covered under an appropriate Chemical Hygiene Plan.  In addition, school employees whose assignments include working in a laboratory area must receive appropriate training and information about the plan and the practices it prescribes.  The Chemical Hygiene Plan applies to all work involving hazardous substances conducted in any laboratory facility.  Laboratories covered by this standard have the obligation to maintain employee exposures at or below permissible exposure limits (PELs) specified by OSHA.  

    This Chemical Hygiene Plan was modified from the original “Model Chemical Hygiene Plan” developed by the Kentucky Science and Technology Council, Incorporated (KSTC), the Kentucky Department of Education (KDE) and the Fayette County Public School District (FCPS).  Additional sections have been taken from the chemical hygiene plans of the University of South Carolina, Seton Hall University, University of Massachusetts-Boston, and Northern Kentucky University.  Any additional materials are listed in the References section.  

Purpose

    The purpose of the CHP is to establish appropriate work practices and standard operating procedures in order to protect employees and students from health hazards associated with the use of hazardous materials in the laboratory.  Also, it is to assure that employees and students are not exposed to substances in excess of the permissible exposure limits adopted by OSHA (29 CFR 1910 subpart Z).

OSHA Regulations Pertinent to School Laboratories:

29 CFR 1910.132 General Requirements-Personal Protective Equipment

29 CFR 1910.133  Eye and Face Protection

29 CFR 1910.147  The Control of Hazardous Energy (lockout/tagout)

29 CFR 1910.151 Medical Services and First Aid

29 CFR 1910.157 Portable Fire Extinguishers

29 CFR 1910.1020  Access To Employee Exposure and Medical Records

29 CFR 1910.1030 Bloodborne Pathogens

29 CFR 1910.1200 Employee Right to Know (Hazardous Communication Standard)

29 CFR 1910.1450 Occupational Exposures to Hazardous Chemicals in Laboratories (Laboratory Standard)

Elements

Administrative Organization
Positions


Superintendent


District CHO


Principal


School CHO


Project Director


Employee

Record-Keeping


Chemical Inventory


Inspections


Training


Accident Reports


Medical Reports


Requests to use Hazardous Chemicals

Minimizing Employee Exposure

Facilities and Equipment


Laboratory Design


Chemical Storage


Ventilation




*Corrected spelling error


Personal Protective Equipment and Apparel

Practices


Standard Lab Procedures


Housekeeping


Inspections


Environmental Monitoring


Chemical Storage

Keeping Employees Informed
Training

MSDSs

Signs and Labels

Other References

Responding to Exposures and Accidents
Emergency Procedures

Exposure Assessment

Medical Consultations

Other Procedures

Procedures for Hazardous Chemicals

Used Chemical and Disposal Procedures

General Safety Procedures

District Policy

   The Hardin County School District is committed to providing a safe working environment for its employees, and believes that employees have a right to know about health hazards associated with their work.

    The school district has the responsibility to adopt policies and procedures that minimize exposure of employees to hazardous chemicals present in school laboratories.  It has the further responsibility to provide information and appropriate training to make employees aware of potential hazards and safe working practices.  The CHP is the document that specifies how these responsibilities will be discharged.

     Employees have the responsibility to participate actively in training programs, to know and follow the policies and procedures contained in the CHP, and to conduct their work activities in a manner which minimizes their risk of exposure.  Because the people who work in any given laboratory are best able to detect potential hazards in either the facility or in work procedures, when safety concerns arise, employees are encouraged to discuss their concerns with their principal or supervisor, for communication to the proper administrative authority.

   This policy and the CHP were adopted by the Hardin County Board of Education on date to be determined when this version is adopted.

General Principles for Working with Laboratory Chemicals

1.  Minimize Chemical Exposure
     It is prudent to minimize all chemical exposures because few laboratory chemicals are without hazards.  Employees will follow general precautions for handling all laboratory chemicals.  Specific guidelines for particular chemicals will also be followed, where applicable.  Skin contact with chemicals should be avoided as a cardinal rule.

2.  Avoid Underestimation of Risk
     Employees are cautioned against the underestimation of risk.  Exposure to substances of unknown risk should be minimized.  The decision to use certain substances in the school laboratory should be based on the best available knowledge of each chemical’s particular hazard and the availability of proper handling facilities.  Substitutions, either of chemicals or experiments, often can be made to reduce hazards without sacrificing instructional objectives.  When the risk outweighs the benefit and no substitute chemical is available, then the experiment or procedure should be eliminated.

3.  Provide Adequate Ventilation
     The best way to prevent exposure to airborne substances is to prevent their escape into the working atmosphere by use of hoods and other ventilation devices.  Such devices must be kept in good working condition in order to provide employees with a safe working area.

4.  Follow the CHP

     The chemical hygiene program specifies laboratory practices designed to minimize employee exposure to hazardous chemicals.  Because of the large number of chemicals that may be stored and used in school laboratories, employees must follow the practices specified in the CHP in order to minimize their health and safety risks.

5.  Observe PELs and TLVs
     The Permissible Exposure Limits (PELs) and Threshold Limit Values (TLVs) of chemicals typically used in the laboratory are available to employees in the MSDS for each chemical, and in publications such as OSHA 3112, “Air Contaminants – Permissible Exposure Limits”, NIOSH Pocket Guide to Chemical Hazards in the School Science Laboratory.  Employee exposure to hazardous chemicals will not exceed these levels.  The school district will train employees in how to find and use this information.  Employees, in turn, will familiarize themselves with the hazards associated with the chemicals and take appropriate steps to minimize their exposure.

Positions and Duties

1.  Superintendent

     The Superintendent, as Chief Executive Officer, has the ultimate responsibility for chemical hygiene within the school district and must, with other administrators, provide continuing support for district wide chemical hygiene. The superintendent should take measures to include the provision of professional development training so that staff members may increase their knowledge of safety measures an ability to maintain a safe laboratory environment.  

2.  District Chemical Hygiene Officer
   The responsibilities of this position require this individual to:

a.  Work with administrators and teachers to develop and implement appropriate chemical hygiene policies and practices.  This may include chairing a district Safety Committee;

b.  Maintain a list of School Chemical Hygiene Officers in school buildings and work with these persons to monitor procurement, use and disposal of chemicals used in the schools’ laboratory programs;

c.  See that required inspections are performed and appropriate records are maintained.

d.  Provide technical assistance to schools and employees on the CHP;

e.  Know the most current legal requirements concerning regulated substances and justify that the CHP is in accord with those requirements;

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

g.  Determine need for personal protective equipment beyond that specified for general laboratory use;

h.  Implement appropriate chemical hygiene training for all district employees whose normal work locations include laboratory areas; and

i.  Conduct annual review and revision of the CHP.

3.  Principal
     The principal is responsible for chemical hygiene in the school, and monitors school employees’ compliance with the CHP.  They must ensure that science laboratory activities are being taught and supervised only by teachers with the required expertise to teach such activities safely.  The principal should support professional development training to improve the safety knowledge of teachers and enforce disciplinary measures if safety guidelines are not being followed.  Science classes should be of an appropriate size to allow teachers to adequately supervise laboratory activities and teachers should be provided with the necessary resources and equipment to ensure safety in the laboratory, including a copy of this manual. 

4.  School Chemical Hygiene Officer
     The School Chemical Hygiene Officer, designated by the principal, is the building’s contact person for the chemical hygiene program, including responsibility to:

a.  Ensure that employees have received appropriate training and have access to the CHP and other reference materials;

b.  Provide regular, formal chemical hygiene and housekeeping inspections, including routine inspections of emergency equipment, and maintain appropriate records; and

c.  Coordinate requests to the District Chemical Hygiene Officer for acquisition and use of chemicals identified as explosive, carcinogenic, mutagenic, highly toxic or otherwise unsuitable for general school laboratories.

5.  Project Director

   A Project Director or director of other specific operations outside the normal school laboratory program has the primary responsibility for chemical hygiene procedures for that operation.  This includes but is not limited to the Director of Building and Grounds who will be responsible for the training appropriate for custodial and maintenance staff.

6.  School Employee

     The School Employee (whose normal work locations include a laboratory area), is responsible for:

a.  Maintaining awareness of health and safety hazards through participating in training programs and consulting reference materials;

b.  Planning and conducting each operation in accordance with the district chemical hygiene procedures; and

c.  Using good personal chemical hygiene habits.

Record-Keeping

1.  Chemical Inventory Records
     An inventory of all chemicals stored in the school building shall be conducted annually and chemical usage determined.  Inventory information shall include at least the following:


Chemical name


Quantity


Hazard information


Storage location

      Inventory and order records must be maintained by the School Chemical Hygiene Officer, with a copy sent to the District Chemical Hygiene Officer.  A separate listing of toxic chemicals is recommended.

2.  Inspection Records

     Reports of required inspections must be completed and retained by the School Chemical Hygiene Officer, with copies maintained by the Principal and District Chemical Hygiene Officer.  In addition, equipment should be tagged to indicate the date and the results of the last inspection.  The Principal and District Chemical Hygiene Officer will maintain records documenting maintenance performed on equipment not operating up to standards.   *corrected spelling error

3.  Chemical Hygiene Training Records

    Records documenting the dates and content of chemical hygiene training sessions for each employee must be completed and retained by the School Chemical Hygiene Officer, with copies maintained by the Principal and District Chemical Hygiene Officer.  *current practice is that a copy is with the school CHO and the district CHO and is available to the principal or anyone else upon request.

4.  Accident Reports

     District approved accident report forms must be completed for any incident and retained in the Principal’s office with a copy sent to the District’s Chemical Hygiene Officer.    *clarified

5.  Medical and Exposure Records

     OSHA regulations in 29 CFR Part 1910.20 require that records of air concentration monitoring, exposure assessments, medical consultations, and medical examinations be maintained for at least 30 years after the employee leaves school district employment.

6.  Requests to use hazardous chemicals

     Upon receiving a request for use of a chemical considered too hazardous for laboratory use, the District CHO will make a determination on whether the request will be approved.  A copy of the determination and rationale will be sent to the employee making the request and the School CHO for the building.  The District CHO will maintain records of the request and determination.

Chemical Stockroom Inventory Form

     Attach a copy of this to the front of the current chemical inventory for each stockroom or chemical storage area in the building.  The inventory must be typed and should be in alphabetical order or in order of storage.  The list must include the chemical name, storage location, storage hazards (if any) and amount present.  

Science Inventory of __________________________________________  School 

Room number: _______  Location of Chemicals: __________________________

Address:  __________________________________________________________

__________________________________________________________________

Phone:  ___________________________   Fax:  ___________________________

Date of Inventory: ____________________________

     This is to certify that the attached is an accurate inventory of chemicals stored in the school.

_________________________________       __________________________________

Person completing inventory (print)
             Signature of person completing inventory

_________________________________       __________________________________

School Chemical Hygiene Officer (print)
  Signature of school CHO

THIS INVENTORY SHALL BE KEPT BY THE SCHOOL CHO WITH A COPY SENT TO THE DISTRICT CHO ANNUALLY.

*clarification

Used Chemical Inventory Form

(Page _________ of __________)

School: __________________________________________  Date: ________________

Contact Person: ___________________________________   Phone:  ______________

List each used chemical container on a separate line.  Use the following used chemical categories:

A.  Flammable

B.  Reactive

C.  Water Reactive
D.  Air Reactive
E.  Inorganic Acid

F.  Organic Acid
G.  Base

H.  Toxic

I.  Oxidizer

J.  Other

Used Chemical Category: _____    Quantity:________________ Form (circle one): solid
 liquid
gas solution

Components:

Chemical Name



Approximate Percentage

________________________________
______________

________________________________
______________

________________________________
______________

________________________________
______________

Used Chemical Category: _____    Quantity:________________ Form (circle one): solid
 liquid
gas solution

Components:

Chemical Name



Approximate Percentage

________________________________
______________

________________________________
______________

________________________________
______________

________________________________
______________

Used Chemical Category: _____    Quantity:________________ Form (circle one): solid
 liquid
gas solution

Components:

Chemical Name



Approximate Percentage

________________________________
______________

________________________________
______________

________________________________
______________

________________________________
______________

ALL USED CHEMICALS MUST BE STORED IN APPROVED, LABELED CONTAINERS AND HOUSED IN A DESIGNATED, APPROVED LOCATION

Inventory of Substances Reported as Animal Carcinogens or Mutagens

      These substances do not need to be removed from use, only handled with caution appropriate for the classification of the particular substance.

Animal Carcinogen:  Reports on the extent to the hazard to humans are not complete as of this edition.  Substances that are animal carcinogens should be regarded as posing a carcinogenic risk to humans and should be used with appropriate caution.

Mutagens:  The extent of the hazard to humans associated with exposure to mutagens is less clear than it is with carcinogens.  However, it is recommended that similar (to that exercised in handling carcinogens) caution should be exercised in handling substances which are mutagenic.

	Substance
	CAS no.
	Animal

Carcinogens
	Mutagens
	Amount

	Acetaminde
	60-35-5
	*      
	*
	

	Acridine Orange
	494-38-2
	
	*
	

	Ammonium Chromate
	7788-98-9
	
	*
	

	Ammonium Dichromate

Ammonium Bichromate
	7789-09-5
	
	*
	

	Analine (or any of its salts)
	142-04-1
	*
	
	

	Anthracene
	120-12-7
	
	*
	

	Antimony Oxide
	4327-33-9
	
	*
	

	Beryllium Carbonate
	66104-24-3
	*
	*
	

	Cobalt Powder
	7740-48-4
	
	*
	

	Colchicine
	64-86-8
	
	*
	

	1,2-dichloroethane

ethylene dichloride
	107-06-2
	*
	*
	

	1,4-dioxane (p-dioxane)
	123-91-1
	*
	*
	

	Formaldehyde
	50-00-0
	*
	*
	

	Hydroquinone
	123-31-9
	
	*
	

	Indigo Carmine
	860-22-0
	
	*
	

	Lead Diacetate
	301-04-2
	*
	*
	

	Nickel (II) Acetate
	373-02-4
	*
	
	

	Osmium tetraoxide
	20816-12-0
	
	*
	

	Potassium chromate
	7789-00-6
	
	*
	

	Potassium permanganate
	7722-64-7
	
	*
	

	Pyrogallic acid
	87-66-1
	
	*
	

	Silver (I) nitrate
	7761-88-8
	
	*
	

	Sodium azide
	26628-22-8
	
	*
	

	Sodium dichromate dehydrate
	7789-12-0
	
	*
	

	Sodium nitrate
	7631-99-4
	
	*
	

	Sodium nitrite
	7632-88-3
	
	*
	

	Thioacetamide
	62-55-5
	*
	*
	

	Toluene
	108-88-3
	
	*
	

	Urethane (ethyl carbamate)
	51-79-6
	*
	*
	


Inventory of Highly Toxic Substances

     The chemicals listed in the following table are highly toxic as defined by the Federal Hazardous Substances Act (FHSA).  Very small amounts of these chemicals may cause immediate, acutely toxic reactions.  All necessary precautions should be taken to limit exposure to these highly toxic chemicals and substitutes for such chemicals should be used whenever possible.

     The FHSA uses the LD50 and LC50 as a measure of the acute toxicity of a substance.  The FHSA defines a higly toxic substance as one where the LD50 is 50 mg/kg or less when orally administered and where the LC50 is 200 ppm or less when a gas or vapor is inhaled.  The LD50 is the dose of a substance that produces death in 50% of a group of laboratory animals.  The LC50 is the vapor concentration of a substance that produces death in 50% of the animals. Although these measures of lethality can be influenced by a variety of factors, historically they have provided a measure of toxicity which can be used in estimating the comparative safety of substances.  The LD50 values in this table are determined for the most part following oral administration of the chemical to rats and are expressed in mg/kg.  The LC50 is expressed in ppm.  The lowest LD50 or LC50 reported in the literature is shown for each substance.

	Substance
	CAS no.
	LD50 (mg/kg) or LC50 (ppm)
	Amount in storage

	adrenaline
	51-43-4
	50 mg/kg
	

	Barium hydroxide
	17194-001-2
	5 to 50 mg/kg
	

	chlorine
	7782-50-5
	137 ppm
	

	colchicine
	64-86-8
	50 mg/kg
	

	mercury
	7439-97-6
	Hg presents a special type of hazard. Due to acute and chronic neurotoxicity of Hg vapors, the OSHA has set the accepted ceiling concentration at 100 micrograms per cubic meter
	

	Mercuric chloride
	7487-94-7
	10 mg/kg
	

	Mercuric iodide
	7774-29-0
	40 mg/kg
	

	Mercuric nitrate
	7783-34-8
	Similar to other Hg salts
	

	Mercuric oxide
	21908-53-2
	18 mg/kg
	

	Mercuric sulfate
	13766-44-4
	Similar to other Hg salts
	

	Nicotine
	54-11-5
	24 mg/kg
	

	Osmium tetraoxide
	20816-12-0
	14 mg/kg
	

	Phosphorus (white)
	7723-14-0
	4.8 mg/kg
	

	Phosphorus pentoxide
	1314-56-3
	9.7 ppm
	

	Potassium cyanide
	151-50-8
	Similar to sodium cyanide
	

	Potassium periodate
	7790-21-8
	48 mg/kg
	

	Silver cyanide
	506-64-9
	Similar to sodium cyanide
	

	Sodium cyanide
	143-33-9
	4 mg/kg
	


Removal Records for Unacceptable Substances

CAUTION:  This is not a comprehensive list of all possible unacceptable substances.  The substances listed below are NOT recommended for use or storage in schools, except as indicated, unless an absolute need is determined and appropriate safety procedures are instituted.

Explosives

REMOVAL:  Explosives should be removed by trained fire or police bomb squads or other qualified officials.  Limit movement of containers of such chemicals in order to minimize the chance of detonation.

	Substance
	CAS no.
	Record of Removal
	Who, Where Taken, Date

	Benzoyl Peroxide
	94-36-0
	
	

	Carbon Disulfide
	75-15-0
	
	

	Diisopropyl Ether
	108-20-3
	
	

	Ethyl Ether
	60-29-7
	
	

	Picric Acid
	88-89-1
	
	

	Perchloric Acid
	7601-90-3
	
	

	Potassium Metal
	7440-09-7
	
	


Substances Identified as Known or Probably Human Carcinogens

REMOVAL:  These substances should be removed by health authorities or a licensed commercial company.  All state, local and federal regulations must be adhered to in the removal process.  Once removed, the substances should not reenter the school.  Instructions should be added to the procedures for ordering chemicals to make sure that, once removed, these chemicals are not reordered.

	Known Carcinogens
	CAS no.
	Amount
	Record of Removal (Who, Where, Date)

	Arsenic Powder
	7440-28-2
	
	

	Arsenic Pentoxide
	1303-28-2
	
	

	Arsenic Trichloride
	7784-34-1
	
	

	Arsenic Trioxide
	1327-53-3
	
	

	Asbestos
	1332-21-4
	
	

	Benzene
	71-43-2
	
	

	Benzidine
	92-87-5
	
	

	Chromium Powder
	7440-47-3
	
	

	Chromium (VI) Oxide
	1333-82-0
	
	

	Lead Arsenate
	7784-40-9
	
	

	Sodium Arsenate
	7631-89-2
	
	

	Sodium Arsenite
	7784-46-5
	
	

	Possible Carcinogens
	
	
	

	Acrylonitrile
	107-13-1
	
	

	Cadmium Powder
	7440-43-9
	
	

	Cadmium Chloride
	10108-64-2
	
	

	Cadmium Sulfate
	10124-36-4
	
	

	Carbon Tetrachloride
	56-23-5
	
	

	Chloroform
	67-66-3
	
	

	Ethylene Oxide
	75-21-8
	
	

	Nickel Powder
	7440-02-0
	
	

	o-Toluidine
	95-53-4
	
	


Hardin County Schools Lab Safety Inspection Form

School _______________________________________
Room #___________________

School CHO: __________________________________
Date: _____________________


GENERAL HOUSEKEEPING

1. Laboratory and storage areas are cluttered and disorderly.

2. Electrical cords are not in good condition.

3. Tops of cabinets and shelves have items stored out of compliance with the 24” rule (18” rule for room with sprinkler).

4. Broken glass containers are not available and/or are not in use.

5. Fume hoods are being used for storage.

6. Required personal protective equipment (PPE) is not available.

7. There is no means to sanitize goggles. 

CHEMICAL USE AND STORAGE

8. Fire extinguisher not mounted near door.

9. No lock on storage door.

10. No adjacent work area for chemical prep area.

11. No storage pattern posted outside the storage area.

12. Incompatible substances are not segregated.

13. Primary and secondary containers are not properly labeled.

TRAINING RECORDS & ACCESS TO SAFETY DOCUMENTS

14. District CHP not available.

15. School specific CHP not available.

16. MSDS not readily available in all classrooms.

17. Safety training records not available.

SAFETY EQUIPMENT

18. TWO fire extinguishers are not available in the lab.

19. There is no master gas and/or electricity cutoff.

20. No fire blanket is present.

21. There is no working eyewash and/or safety shower.

22. There are no inspection tags on the eyewash and/or safety shower.

23. Inspection tags on the eyewash and/or safety shower indicate that they are not tested monthly.

24. There is no emergency policy posted in the lab.

25. There are no exit signs over the doors.

26. There are no signs indicating the location of the (circle all that apply) fire extinguisher, fire blanket, shower, eyewash, first aid kit, and/or master utility cutoffs.

FUME HOOD ONE-MINUTE SMOKE BOMB DISCHARGE TEST

27. Smoke is not effectively removed with the sash fully raised.

28. Smoke is not effectively removed with the sash raised 6” above the work surface.

29. Smoke is not effectively removed with the sash fully closed.

Inspected By: _______________________________  (circle one) School CHO   District CHO 

**This was revised to consolidate 4 pages that were somewhat repetitive into one concise document.    

Training Verification Form

School: _______________________________________________________

Chemical Hygiene Officer: _______________________________________

Chemical hygiene procedures have been discussed with the workers listed below and we certify that they are familiar with the hazards associated with the chemicals used in the school laboratory.
School CHO: _______________________________  Date:____________________

District CHO: ______________________________   Date: ___________________

I have read and understand the contents of the Hardin County Schools Chemical Hygiene Plan, and I am familiar with the hazards associated with the chemicals used in my work area.  I hereby acknowledge that I will comply with all safety practices as described in the Chemical Hygiene Plan.

Name (print)



Signature



Date

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

_______________________

________________________
___________

Accident Reports

Written accident reports must be prepared using the District Laboratory Accident/Incident Report Forms provided to your school following any of the following incidents:

1.  Fires that require the use of a fire extinguisher or require sounding the fire alarm.

2.  Any accident that results in injury requiring medical attention.

3.  Any spill of a hazardous substance that takes place outside a designated area.  Any accidental release of a Particularly Hazardous Substance requires the filing of an accident report.

One copy of the report should be submitted to the District CHO and one copy should be filed by the School CHO where the accident took place.  Reports should be filed within one week of the date of the accident.

Hardin County Schools Laboratory Accident/Incident Report Form

WHAT (brief description of incident):

WHEN (date and time of incident):

WHERE (school and room number):

POTENTIAL/SEVERITY (circle one)
LOW   
MEDIUM
HIGH

DESCRIPTION OF ACCIDENT/INCIDENT:

BASIC CAUSE OF ACCIDENT/INCIDENT:

RECOMMENDATIONS (what can be done to prevent similar incidents):

Submitted by: _________________________________ 
Date: ________________



School CHO

Reviewed by:  _________________________________
Date: ________________



Principal/supervisor

Received by:
_________________________________
Date:  _______________



District CHO

Teacher Accident/Incident Report

Name of staff member completing the report: ___________________________________

Date of incident:  ___________________________  Time of incident: _______________

Location of the incident: 

Staff/student(s) involved:

A.  Staff (report attached)


B. Student (report attached)

______________________________
_____________________________

______________________________
_____________________________

______________________________
_____________________________

______________________________
_____________________________

Teacher description of the incident:

Immediate action taken to deal with the emergency:

Action taken to avoid a future occurrence of the incident:

_________________________________________________________      ____________

Signature of person completing report




Date

Student Witness Accident/Incident Report

Name of student completing this report: ______________________________________

Date of incident: ________________________ Time of incident: __________________

Location of incident:

Description of incident by witness:

_____________________________________________________     ____________

Signature of person completing report



    Date

Staff Witness Accident/Incident Report

Name of staff member completing this report: __________________________________

Date of incident: ________________________ Time of incident: __________________

Location of incident:

Description of incident by witness:

_____________________________________________________     ____________

Signature of person completing report



    Date

Request to Procure and Use a Hazardous Chemical

(complete and send to the District CHO)

Employee Name: ______________________________________________________________

School: ______________________________________________________________________

Name of chemical requested: _____________________________________________________

Common names, if any: _________________________________________________________

CAS Registry Number:__________________________________________________________

Name and Address of supplier: ___________________________________________________

____________________________________________________________________________

Quantity Requested to obtain: ____________________________________________________

Desired date of use: ____________________________________________________________

Name of course in which the chemical will be used: __________________________________

Attach the following materials to support the request:


a.  Copy of the specific laboratory activity for which the chemical is needed, together with rationale for performing the activity;

b.  Justification that adequate facilities, equipment, and apparel are present at the school laboratory to provide a safe working environment in which exposures will not exceed PEL or TLV for the chemical;

c.  Description of specific handling guidelines, such as National Cancer Institute, NIOSH, or other recognized agency.

d.  Documentation that the employee has appropriate certification, as well as sufficient knowledge and skills to handle the chemical in the prescribed manner;

e.  Estimate of the length of time the chemical will be stored in the school building and justification that school storage facilities are appropriate for housing the chemical;

f.  Plan for proper disposal of waste products and excess reagents.

INCOMPLETE REQUESTS WILL BE AUTOMATICALLY DENIED.

_______________________________
______________________________

Employee Signature



School CHO Signature

Facilities and Equipment

1.  Laboratory Design and Use

    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.

     Furniture will be arranged for maximum use of available space while maintaining safe conditions.  Desks will be isolated from lab benches.

     Laboratory facilities will be used only by persons with proper qualifications and training.  The number of persons (students and teachers) assigned to a laboratory room at any given time should not exceed the number of laboratory stations available in the room.  The names and telephone numbers of all personnel with access to laboratories shall be posted on the lab door in case questions arise after hours about the condition or contents of the laboratory facility.

     The type of class or other activity scheduled into a laboratory room should be appropriate to the design of the facilities and the safety equipment available.  

    The use of laboratory facilities for purposes such as teaching classes outside the subject area, monitoring study halls, or other non-laboratory-based school functions is to be avoided.  Any employee assigned to work in a laboratory area, even if the work is not lab-related, must receive appropriate training under the CHP.

    The design of new laboratories and renovation of existing laboratories will incorporate safety features as specified in this CHP.  Deficiencies in existing facilities will be addressed in the normal schedule of renovation.  

2.  Chemical Storage

     A designated chemical storage room should be available with suitable shelf space, arrangement, and ventilation.

     Chemical storeroom ventilation will be sufficient to prevent buildup of vapors above recommended levels.  OSHA 1910.106 specifies six room changes per hour (calculated).

     Chemical storeroom temperature will be controlled to remain in a moderate range, not to exceed the flash point of stored flammable substances.

     Ethyl ether (diethyl ether) shall not be kept longer than 3 months when the container is opened and not longer than one academic year in a sealed container.  The shelf life of ethyl ether is less than one year.  Ethyl ether will from volatile organic peroxides after prolonged storage past the recommended shelf life.  Crystallized organic peroxides are potentially explosive.

     Reagent bottles shall be stored prominently and accurately.

     Compressed gas cylinders shall be capped and stored in fire resistant, ventilated, dry and cool areas.  

     Flammable liquids such as alcohol, ethers and other organic solvents should be stored in a metal storage cabinet.

3.  Ventilation

     The movement of air in the general ventilation system for a building should be from the offices, corridors, and such into the laboratories.  Air from laboratories should be exhausted outdoors and not recycled.  Thus, air pressure in the laboratories should always be slightly negative with respect to the rest of the building.  General laboratory ventilation should be adequate to exchange room air no less than 4 nor more than 12 times per hour (calculated) when chemicals are in use in the laboratory.  This may be achieved through use of a switchable auxiliary exhaust system.

     Any change in the laboratory facility, particularly in the ventilation system, should be instituted only after a thorough analysis of its effects demonstrates that employees will continue to have adequate protection from hazardous concentrations of toxic substances.  Hoods should not be operated with sashes in the fully raised position as this will negatively affect performance of the hood.  Bottles, equipment, etc., should be kept at least 10 cm back from the hood sash.

     Laboratories in this the airborne concentration of approved chemicals has the potential to exceed listed PELs or TLVs will be equipped with a fume hood or other mechanism for exhaust to the outside air.

     The hood is the best known local exhaust device used in laboratories.  Laboratory activities that may release airborne contaminants above PEL or TLV concentrations must be carried out in the hood.  Typically, an adequate air face velocity is 60 to 100 linear feet of air per minute.  Hoods are not intended for the storage of chemicals.  Hoods must be exhausted directly to the outside air, away from air intake ports.  Fume hoods will be inspected at least yearly for performance capabilities and proper usage.

     4.  Personal Protective Equipment and Apparel

     Laboratory aprons, safety goggles, and nonpermeable gloves are considered standard equipment for school laboratory programs, and should be readily available to employees.  Laboratory aprons will be made of chemically inert material.  Safety goggles will conform to ANSI Standard Z87.1-1989.  To minimize the risk of eye injury, all personnel and students as well as any visitors must wear eye protection at all times while in chemical laboratories.  This eye protection policy is necessary in order that all Hardin County Schools comply with Federal law (Code of Federal Regulations, Title 29, Section 1910.133).  Means will be made available to clean and sterilize goggles.  All personal protective equipment and apparel will be compatible with the materials to be handled.

     Each laboratory shall contain an eyewash fountain, a fire extinguisher (up to 10 pound charge), and a non-asbestos fire blanket.  Each chemistry laboratory shall contain a safety shower.  If reactive metals (alkali or alkaline earth metals such as sodium or calcium) are being used, a bucket of DRY sand or a five pound supply of sodium chloride should be available in case of fire.  If a plumbed-in eyewash fountain is not available, a free-standing or wall-mounted unit may be used, but it must contain enough water for 15 minutes of copious flow and the water must be change regularly or treated to prevent the growth of microorganisms.    

     The following items should be immediately accessible to laboratory areas (but not necessarily located within the laboratory):  master cut-offs for gas and electricity, first aid kit, fire alarm, and telephone for emergency use.

    A glass disposal container must be present.  This can be a cardboard box labeled “BROKEN GLASS-HANDLE WITH CARE” and may be used for disposal of glass and other sharp objects.  When full, it is to be sealed and carried out with the regular garbage.  The bottom of the box should be taped securely and lined to prevent injury from protruding pieces of glass.  Sharp objects like razor blades, dissection needles or syringe needles should be sealed in a labeled metal container for disposal.     

    Other items of safety apparel and equipment, i.e. respirators, should be present if designated by the District CHO.  Training and use of such additional equipment will be in accordance with relevant standards. 

Practices

1.  Standard Laboratory Procedures

     Planning.  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 MSDSs, before undertaking an unfamiliar activity.

     Adjust the scale, when appropriate, to reduce generation of used chemicals.

     Conduct.  Eating, drinking, smoking, gum chewing, application of cosmetics, manipulation of contact lenses or other such activities are not to be done in the lab. 

     Activities using unauthorized chemicals are not to be performed.

     Avoid working alone in the laboratory whenever possible.  Otherwise, inform another personnel where you will be and what you will be doing.

    Do not engage in horseplay, practical jokes, or other behavior which might confuse, startle or distract another person in the laboratory.

     Do not leave the laboratory unattended while operations are ongoing.

     Use laboratory equipment only for its designated purpose.

     Wash areas of exposed skin well before leaving the laboratory.

     Apparel.  Confine long hair and loose clothing.  Remove jewelry from fingers, wrists and neck.  Wear shoes at all times, but do not wear sandals, open-toed or perforated shoes.  

     Appropriate protective apparel, particularly laboratory aprons and approved goggles shall be worn at all times in the laboratory.  Use additional protective gear when called for by the specific procedure.

     Avoiding Exposure.  Use only those chemicals for which the quality of the available ventilation system is appropriate.  Use the hood for operations which might result in the release of toxic vapors or dust.

    Hood windows should remain closed, except when placing or removing apparatus.  The hood fan should be kept on whenever chemicals are present in the hood.

     Do not allow chemicals to come into contact with skin.  Do not smell or taste chemicals

     Use appropriate gloves resistant to permeation when handling materials known or believed to be corrosive, irritants, allergens or toxic through dermal contact.

     Do not store food or beverages in areas used for laboratory operations.  Do not use laboratory containers or utensils for food or beverages.

    Do not use mouth suction to pipet or to start a siphon.

    Check labels on containers carefully before dispensing reagents.

    When mixing solutions, always pour the more concentrated solutions into water or into the less concentrated solution.  Pour slowly, while stirring, to dissipate heat.

    Do not mix chemicals known to have incompatible properties.

     Inspecting Laboratory and Equipment.  Be alert to unsafe conditions and see that they are corrected.  Ensure that aisle ways, exits, and paths to safety equipment are unblocked.  Verify location of safety equipment in the laboratory.  Check that equipment is in good operating condition, and that glassware is free of chips and cracks.       *spelling correction

2.  Housekeeping
     Housekeeping plays an important role in reducing the frequency of laboratory accidents.  Rooms should be kept clean and in orderly condition.  Floors, shelves, and tables should be clear of chemicals not in use.  Clean up the work area on completion of an operation or at the end of the day.  The teacher in the lab each day must take on the responsibility of providing safe working conditions for the custodial workers.  *spelling correction
     Place excess reagents and reaction products in proper used chemical containers; do not return reagents to the stock containers.
     Promptly clean spills, using appropriate protective apparel and proper procedures.  Custodians are not permitted to clean up spills of hazardous materials.  Spill kits should be located in the laboratory for ready access.  Typical spill control kits might include:

(1)  Spill control pillows These generally can be used for absorbing solvents, acids, caustic alkalis but not hydrofluoric acid HF


(2)  Inert absorbants  such as vermiculite, clay and sand.

(3)  Neutralizing agents for acid spills such as sodium carbonate and sodium bicarbonate


(4)  Neutralizing agents for alkali spills such as sodium bisulfate

(5)  Large plastic scoops and other equipment such as brooms, pails, bags, dustpans, etc. as appropriate

Outlined below are some guidelines for handling several common spill situations:


(1)  Materials of low flammability which are not volatile or which have low toxicity.  This category of hazardous substances includes inorganic acids (sulfuric, nitric) and caustic bases (sodium and potassium hydroxide).  For clean-up, wear appropriate protective apparel including gloves and (if necessary) shoe-coverings.  Neutralize the spilled chemicals with materials such as sodium bisulfate (for alkalis) and sodium carbonate or bicarbonate (for acids).  Absorb the material with inert clay or vermiculite, scoop it up and dispose of properly.


(2)  Flammable solvents.  Fast action is crucial in the event that a flammable solvent of relatively low toxicity is spilled.  This category includes petroleum ether, hexane, pentane, diethyl ether, dimethoxyethane and tetrahydrofuran.  Immediately alert other workers in the laboratory, extinguish all flames and turn off any spark producing equipment.  In some cases the power to the lab should be shut off with the circuit breaker.  As quickly as possible, the spilled solvent should be soaked up using spill control pillows.  These should be sealed in containers and disposed of properly.


(3)  Highly toxic substances.  Do not attempt to clean up a spill of highly toxic substance by yourself.  Notify other personnel of the spill and contact the local fire department to obtain assistance in evaluating the hazards involved.  

     All broken glass should be disposed of in a labeled vessel designed for that purpose.  Broken glassware must not be picked up by hand.  Instead, it must be collected with tongs or swept up with a dustpan and brush.  

     Aisles and passageways to all exits and safety equipment should be kept clear.  Do not store materials near doorways, showers, eyewashes or fire extinguishers.

     Before leaving the laboratory, all services (gas, water, electricity) should be turned off.  Lower the fume hood sash.  Lock the laboratory door.

     School laboratories will be cleaned on a regular basis, at least quarterly.  Chemical storage rooms will be cleaned prior to the opening of school and at the close of the school year, under supervision of a trained and qualified employee.

3.  Inspections and Maintenance
     Inspections.  Presence of necessary safety equipment and conditions in laboratories and storage rooms will be verified at least once annually by the CHO or her designee using the Hardin County School District Laboratory Inspection Forms.  Inspections will verify proper operation of the following personal protective equipment:  fume hoods, chemical showers, eyewash stations, fire extinguishers, and any other equipment for employee protection.  The following general standards will apply:


Hood:  

face velocity of 60-100 lfm


Shower: 

continuous flow of clean water


Eyewash:

continuous flow of aerated water to both eyes


Fire extinguisher:
fully charged


Goggle sanitizer:
UV bulb and timer operating properly

     Inspection records will be kept by the Principal and School CHO, with a copy sent to the District CHO.  Equipment will be tagged following the inspection, showing the date and results.  *removed to align with current practice
     Fume hoods will be equipped with a manometer, pressure differential meter or similar device to verify adequate airflow before each use.         *not mandatory
     Employees will perform a visual inspection of safety equipment prior to beginning a chemical procedure in the laboratory.  The purpose of such visual inspections is to check for obvious problems with equipment.  It is not intended to substitute for thorough periodic inspections.  Any safety equipment not operating to the outlined standards will be taken out of service and reported to the District CHO.

4. Environmental Monitoring
     Highly toxic substances are not commonly identified as part of a school laboratory program and regular instrumental monitoring of airborne concentrations is not justified as practical.  Initial monitoring may be necessary for laboratories under renovation involving changes in general ventilation or hood instillation.

     Monitoring for specific airborne substances shall be performed in cases of suspected or known employee exposure.  If the measured concentration exceeds the PEL, TLV or other specified action level, then all laboratory employees will be notified of the results of the measurement within 15 days, and further monitoring will be undertaken in compliance with 29 CFR 1910.1000 through 1910.1199.

5.  Chemical Procurement and Storage

     Ordering.  Prior to ordering any chemical, need should be determined, based on the desired use of the chemical.  Amounts ordered should not exceed what is expected to be used in one year.  Some chemicals that have a relatively long shelf life and are relatively non-reactive may be purchased in larger quantities.  Orders should be shipped to a central location to minimize the number of employees handling the containers.  Before new chemicals are ordered, employees will be trained in their hazards, storage and handling.

     Several chemicals have hazards that outweigh their educational usefulness.  Consult the List of Excessively Hazardous Chemicals in this document for chemicals that are considered to be too hazardous for use in general school laboratories.  These substances, along with others that may be designated by the District CHO may not be ordered, stored or used in school laboratories without specific written authorization from the District CHO.

     Distribution.  Laboratory rooms shall not be used for storage of chemicals.  Chemicals needed for laboratory use will be obtained from the chemical storage room and transferred to appropriately labeled temporary use containers to take to the laboratory.  Large bottles, particularly of corrosive or flammable materials will be transported in appropriate carriers.  All chemicals transported from the stockroom must be in break resistant or approved secondary containers.  Approved secondary containers are defined as commercially available bottle carriers made of rubber, metal or plastic with carrying handle(s) and which are large enough to hold the contents of the chemical container in the event of breakage.  

     Storage.  All chemicals will be stored in a dedicated chemical storage area meeting the specifications listed on the district inspection form for chemical storage rooms located in this document.  In particular, amounts stored should correspond to no more that one-year’s projected supply.  To minimize risk of contact by incompatible chemicals, the storage area will be organized and chemicals shelved according to compatible groups.  There is a suggested storage pattern contained in this document.  *punctuation correction
     Flammable materials will be stored in a dedicated cabinet meeting NFPA specifications.  If the cabinet is vented, the ductwork will not be less fire-resistant than the cabinet.  The amount of material stored in the cabinet will not exceed its specified rating.

     Chemical storerooms are not to be used as prep rooms for repackaging chemicals or preparing solutions.    

Keeping Employees Informed

1.  Chemical Hygiene Training Program
     The aim of the employee 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.

    All school employees whose normal work locations include a laboratory area shall participate in an ongoing chemical hygiene training program.  This includes custodial and maintenance personnel, as well as appropriate teaching staff. 

     The precise nature of the training that a particular employee receives is determined by the nature of his/her work assignment in the laboratory.  For example, the training for science teachers would include safe handling of chemicals during experimental procedures while training for custodians would include procedures for performing necessary cleaning operations in the possible presence of hazardous chemicals.  The training approach will be directed to classes or groups of hazardous chemicals rather than to the specific characteristics of many individual chemicals.

     The general content of the training and information program will include:

1.  The federal and state chemical hygiene standards including the contents of 29 CFR Part 1910.1450.

2.  Location and contents of the districts CHP.

3.  Safe practices for handling hazardous chemicals and transporting them within the facility.

4.  Hazards of chemicals on the school site-including PELs or other exposure limits.

5.  Procedures for requesting authorization to obtain and use chemicals considered too hazardous for general school laboratories.

6.  Labeling and storage practices, and information to interpret labels, as outlined in the district’s Hazard Communication Plan.

7.  Information of concepts necessary to understand reference materials such as PEL, TLV, LD 50, and routes of entry.

8.  Location and content of MSDS’s for chemicals in the school building, as well as other reference materials on the properties, safe handling, storage and disposal of hazardous chemicals.

9.  Location and proper use of available protective apparel and equipment.

10.  Signs and symptoms associated with exposures to hazardous chemicals used in the laboratory.

11.  Methods and observations to detect the presence or release of hazardous chemicals.

12.  Appropriate procedures for responding to and reporting accidents involving chemical exposures, including CDC/NIH recommended procedures to minimize exposure to HIV, hepatitis, and other agents.  Selected employees will also receive training in the use of emergency equipment.  At least one employee per building will be trained in first aid techniques.

     The training program will be a regular, continuing activity, not simply a one-time initial orientation for new employees.  The School CHO will maintain records documenting the ongoing training received by employees. I All science teachers should undergo formal safety training a minimum of once every three years.  *ongoing training has proven to be more effective than a one-time training session every three years
2.  Material Safety Data Sheets
     The most current MSDS received for all laboratory chemicals will be kept in a location readily accessible to employees.  

3.  Signs and Labels
     Prominent signs of the following types must be clearly posted in all laboratory, preparation, and chemical storage areas:

1.  Emergency telephone numbers of fire department, nearest hospital, doctor, ophthalmologist, and poison control (these are also posted in areas where telephones are located)

2.  General laboratory procedures, safety precautions, and emergency medical procedures.

3.  Location signs for exits, evacuation routes, safety showers, eyewash stations, fire extinguishers, fire blankets, first aid kits, used chemical containers and other safety equipment.

4.  Warnings at areas or equipment where special or unusual hazards exist, including designated areas for use of specially authorized chemicals.

     Identity labels will be placed on all reagent containers and used chemical receptacles.  These labels will list contents and associated hazards.  Labels will include the chemical name, hazard information and date prepared.

     Labels on stock bottles will not be removed or altered.  Additional information on labels may be affixed, if they do not obscure original labels.

     Stockroom index will show the location and storage pattern for all chemicals contained in the stockroom.

4.  Other Reference Materials

     Each school will maintain an information library accessible to all employees.  The library will contain reference materials pertinent to safe laboratory practices, chemical storage, and chemical disposal.  Reference materials may be in the form of printed materials, computer software, audiovisual media or other convenient forms. 


*Online resources are available to everyone eliminating the need for large amounts of print materials.
Responding to Exposures and Accidents

1.  Emergency Procedures

     General Accident Procedures.  While the practices and procedures specified in the CHP will help to minimize risk of exposure to hazardous chemicals, employees must be knowledgeable about what to do should an accident occur.  Types of emergencies that should be anticipated are:



Thermal and chemical burns



Chemicals in the eye



Skin contact and irritation by chemicals



Inhalation, ingestion, or skin absorption of chemicals



Cuts and puncture wounds

     Each school chemical hygiene officer should be sure that copies of the school’s fire prevention, spill control and emergency evacuation procedures are included as attachments to the CHP.  If laboratory areas do not have immediate access to a telephone, a standard procedure, such as an emergency intercom, will be developed for use in notifying the administrative office of an emergency.  In the event of a laboratory accident:

1.  Report the nature and location of the emergency to the appropriate fire or medical facility.  Give your name, telephone number, building and room number.  If individuals are involved, report how many, whether they are unconscious, burned, or trapped, whether an explosion has occurred, and whether there has been a chemical or electrical fire.  Do not make any other phone calls unless they directly relate to the control of the emergency.

When reporting an accident involving a hazardous chemical, the following   information should be provided:

a.  identity of the hazardous chemical(s) to which the person may have been exposed, preferably in the form of a MSDS


b.  a description of the conditions under which the exposure occurred


c.  description of the signs and symptoms the employee is experiencing


2.  Notify others in the area about the nature of the emergency.

3.  Meet the emergency personnel at the indicated location, or send someone to meet them.

4.  Do not move any injured person unless they are in further danger by not being moved.  Use general first aid techniques, if appropriate.  Always treat the most urgent symptom first:



a.  cessation of breathing



b.  eye injury



c.  skin contact



d.  shock

Chemical Accidents

1.  Remove all contaminated clothing immediately and wash the skin with soap and water.  Flush the skin for at least five minutes.

2.  If chemicals are in the eyes, irrigate with plenty of water for at least 15 minutes.  Check for and remove contact lenses.

3.  If chemicals are ingested, encourage the victim to drink large amounts of water en route to medical assistance.  Inform the medical staff and poison control center for further instructions.  Be sure to note which chemical(s) is believed to have been ingested.

     Chemical Spills

1.  If there is no fire hazard and the material is not particularly volatile or toxic, clean it up using procedures listed on the MSDS.  Wear appropriate gloves and clean the contaminated area with soap and water after removing the spill.


2.  If a volatile, flammable material is spilled, immediately extinguish flames and turn off electrical apparatus.  Evacuate the area by established routes.  Consult the MSDS for appropriate clean-up procedures.  If the quantity exceeds the employee’s ability or training to handle, seal the area until appropriately trained personnel arrive.


3.  If a volatile, toxic material is spilled outside the hood, evacuate the area by established routes and seal until personnel trained to use appropriate breathing apparatus arrive.


4.  If a nonvolatile, toxic material is spilled, isolate the area of the spill and consult the MSDS for appropriate clean-up procedures.  If the quantity or toxicity of the chemical exceeds the employee’s ability or training to handle, evacuate the area until appropriately trained personnel arrive.


5.  Use care in cleaning spills involving multiple chemicals, so that reactive combinations do not occur in waste receptacles.  Do not dispose of absorbing material in open trash cans.

     Fire Accidents.
 
1.  A fire contained in a small vessel can often be suffocated by covering the vessel with an inverted container.  Do not use dry towels or cloths.  Remove nearby flammable materials, turn off gas jets and all electrical equipment.


2.  In fires that appear controllable, direct the discharge from a carbon dioxide or dry chemical fire extinguisher at the base of the flames.  Do not discharge a fire extinguisher at a pool of burning liquid.  Avoid breathing gases and smoke from the fire.  Always fight the fire from a position of escape.


3.  If the fire is too large to be suffocated quickly and simply, or if it is believed to produce toxic fumes, vacate the area following established evacuation routes, sound the fire alarm, and notify the fire department.  On arrival, inform fire fighters what chemicals are involved, or may become involved.  When the fire alarm sounds, all personnel and students, without exception, are required to leave the building.

4.  If a person’s clothing is on fire, wrap the person in a fire blanket or douse with water.  Quickly remove any clothing contaminated with chemicals.  Douse with water to remove heat and place clean, wet, ice-packed cloths on burned areas.  Get medical attention promptly.


5.  Immediately after the fire, all extinguishers used will be replaced with full ones.

   
6.  Extinguishing fires should only be attempted if you are confident that you can do so successfully and quickly, and from a position in which you are always between the fire and an exit from the laboratory. Do not underestimate fires, and remember that toxic gases and smoke may present additional hazards. Do not attempt to extinguish a fire that has burned for more than 30 seconds.

	Type of Fire
	Fire Extinguisher

	Class A:

Fires involving ordinary

combustible material like wood,

paper, clothing, etc.
	Water is best as it cools the burning material and prevents glowing embers from re-igniting.  A general-purpose dry chemical extinguisher (ABC) may also be used, but is mess and will not provide the same cooling effect as water so that flare-ups may occur.  Carbon dioxide extinguisher may be used on small class A fires, but the forceful stream of carbon dioxide gas may scatter burning paper, etc., spreading the fire. *punctuation correction

	Class B:

Fires involving flammable liquids like solvents, gasoline, grease and oil
	Carbon dioxide or dry chemical extinguishers may be used.  These act by excluding oxygen from the fire, thus smothering it.  Carbon dioxide extinguishers are not as messy to use as the dry chemical types, but eh horn gets very cold in use an should not be touched with bare hands.  Carbon dioxide extinguishers should not be used on people as they can cause frostbite and, since carbon dioxide is an asphyxiant, it should not be used in confined spaces without ventilation.  Water should NOT be used as most flammable liquids are less dense than water and the fire can be spread as the burning liquid is carried on top of the flowing water.

	Class C:

Fires involving electrical equipment
	Carbon dioxide or dry chemical extinguishers may be used.  Water should NOT be used as it can conduct electricity.  If an electrical fire should occur, the electrical power to the burning equipment should be cut off if possible.

	Class D:

Fires involving combustible metals, like magnesium, sodium, powdered zinc.
	Dry sand or a special dry chemical can be applied by scoop to the fire.  Water, carbon dioxide and ordinary dry chemical extinguishers should NOT be used on metal fires because they may react with the metals and make the fire worse.


     Accident Reporting.  All accidents will be reported on the approved District Laboratory Accident Report form.  Copies of accident reports will be kept by the Principal and the District CHO.  These reports will be carefully analyzed to prevent recurrence with the results distributed to all who might benefit.  A periodic review of accident reports will look for problem areas that need special attention.

2.  Exposure Assessment

     It is the policy of Hardin County Schools to investigate in a prompt manner all employee-reported incidents in which there is a possibility of overexposure to a toxic substance.  Circumstances which indicate the possibility of overexposure include:


Leakage or spill of a hazardous chemical


Direct skin or eye contact with a hazardous chemical

Manifestation of symptoms (headache, rash, nausea, coughing, tearing, irritation of the eye, nose or throat, dizziness) that disappear upon leaving the exposure area and reappear upon returning to it

More than one person in the same laboratory with similar complaints

     If evidence is sufficient, investigation of an incident may result in the decision to conduct a formal exposure assessment.

     It is not the purpose of an exposure assessment to place blame for the incident on any person or source.  It is to gather facts regarding the possible exposure and the chemical(s) involved.

     The exposure assessment will include:



Interviews with involved persons



Environmental monitoring results

Determinations regarding chemicals involved and control measures in use at the time of the incident

3.  Medical Consultations and Examinations

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

     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, then the employee shall have the opportunity to receive a medical consultation to determine the need for medical examination.  All medical examinations and consultations shall be performed by or under the direct supervision of a licensed physician and shall be provided at a reasonable time and location without cost to the employee. The physician will be provided with:  


Identity of the chemical(s) to which the employee may have been exposed


Exposure conditions


Employee’s signs and symptoms of possible exposure

     A record of the results of the consultation, including tests performed and conclusions reached will be provided to the employee and to the school district.

General First Aid Procedures

Due to the possibility of infection, disposable gloves should be worn whenever there is a chance of contact with body fluids such as blood.

Thermal Burns
     Minor burns caused by contact with hot glassware or equipment are among the most common laboratory accidents.  The best treatment is the immediate immersion of the burned part in cold water to relieve pain and decrease damage to underlying tissues.  Do not apply ointment to the burn or break blisters.  Cover the burn with a clean dressing and, if necessary, obtain medical attention.

Cuts
     Minor cuts and scratches may be cleaned with cold water and covered with a clean bandage.  If foreign material (for example, glass) is in the wound, get medical attention.  For more serious cuts where bleeding is severe, elevate the affected part and apply pressure to the wound using a sterile pad if possible to control the bleeding.  Get medical attention as soon as possible.

Splashes of Corrosive or Dangerous Chemicals
     If the skin is splashed, immediately rinse the splashed area with water for at least 15 minutes.  If clothing is contaminated, remove it as quickly as possible, while continuing to flush the skin with water under the safety shower or, if the splashed area is small, in the sink.  If the skin is unbroken or unburned, wash the affected area with soap and water after the 15 minutes of flushing.  Remove jewelry that could prevent the elimination of traces of the chemical.  If necessary, obtain medical assistance for damage to skin or for hypothermia caused by long exposure to a cold-water shower.  Some substances can be absorbed through the skin into the body, causing toxic effects.  If the splashed person feels ill, seek medical assistance. *grammar, punctuation correction
     If the eyes are splashed, immediately rinse them with a copious flow of water, ideally from an eye wash fountain, for at least 15 minutes.  While flushing the eyes, hold the eyelids open and roll the eyes or blink the eyes constantly so that the chemical can be washed out thoroughly and quickly.  Obtain medical assistance.

Ingestion of Poisons
     Call the Poison Control Center (1-800-222-1222) and follow their advice.  Find out what was ingested and read the label to determine if an antidote is listed.  Do not induce vomiting unless advised to do so by a physician or the Poison Control Center.  Obtain medical assistance immediately.  *phone number change
Shock

     Whenever an injury occurs, there is the possibility of shock.  A shock victim may be pale, have cold, sweaty skin and be breathing rapidly.  Reassure the victim and keep them warm, with a blanket.  If possible, have the victim lie down with feet slightly elevated.  Do not give the victim food or fluids.  Obtain medical assistance immediately.

Electrical Shock
     Do not touch a person in contact with an electrical circuit.  Make sure that the current has been turned off or that contact is broken before approaching a victim of electrical shock.  Breathing and heart action may have stopped, in which case artificial respiration or cardiopulmonary resuscitation (CPR) by trained persons may be required.  Obtain medical assistance immediately.

Individual Medical Problems

     Teachers should be aware of any students who may have medical conditions such as epilepsy, allergies or asthma and know what to do in case of an attack.

Other Procedures

1.  Procedures for working with particularly hazardous chemicals

     Authorization. Several chemicals have acute or chronic hazards that outweigh their educational usefulness.  Consult the list of Particularly Hazardous Chemicals located in this plan for explosive, carcinogenic, mutagenic, and highly toxic chemicals that are considered too hazardous for use in general school laboratories.  Other chemicals may also be designated by the District CHO.  These chemicals may not be ordered, stored or used in school laboratories without specific, written authorization from the District CHO.

     Employees wishing to obtain and use these hazardous chemicals must submit a request, through the School CHO, to the District CHO using the District Hazardous Chemicals Exception Form.  This request must include the following information:


a.  name of person submitting the request

b.  chemical name, common name(s) (if any), and Chemical Abstract Service (CAS) Registry Number of the desired chemical



c.  Name and address of the supplier and quantity of the chemical desired.

d.  name of course and copy of the specific laboratory activity for which the chemical is needed, together with rationale for performing the activity

e.  Justification that adequate facilities, equipment, and apparel are present at the school laboratory to provide a safe working environment in which exposures will not exceed PEL or TLV for the chemical

f.  Description of specific handling guidelines (such as National Cancer Institute or NIOSH)

g.  Documentation that the employee has appropriate certification, as well as sufficient knowledge and skills to handle the chemical in the prescribed manner

h.  Estimate of the length of time the chemical will be stored in the school building and justification that school storage facilities are appropriate for housing the chemicals


i.  Plan for proper disposal of waste products and excess reagents


j.  Date that use of the chemical is desired.

     If the request is approved, the District CHO will authorize the marking of a designated area as the only area where work with the chemical will be conducted.  Appropriate signs will be placed to identify the designated area and to indicate the hazards of the chemical to be used therein.  *spelling correction
     Toxic Chemicals.  The MSDS for a chemical states the recommended or OSHA-mandated limits for exposure to that chemical.  These are most often expressed as PEL or TLV values.  They assist the CHO in determining the safety precautions, control measures, and safety apparel needed when working with the chemical.

     Substances having one of the following characteristics will be used only in a properly operating fume hood:


1.  TLV or PEL less than 50 ppm or 100 mg/m3


2.  LC50 less than 200 ppm or 2000 mg/m3
  Allergens and Sensitizers.  A variety of allergens may be encountered in the laboratory.  Exposure of skin or the respiratory tract to these agents may elicit dermatitis, asthma, or other responses.  The special problem with allergic responses is one of sensitization and difficulties arise because the cause of the allergic response may not be readily identifiable.  Usually there is no physical reaction at the time of initial exposure, but this is the point where sensitization occurs.  The reaction takes place upon a subsequent exposure to the allergen.  There is a List of Common Allergens that accompanies this plan.

     Because of the wide variety of chemicals that may produce allergic responses or adverse reactions in sensitive individuals, and because of the varying response of individuals to such substances, it is essential to minimize exposure of eyes, hands and forearms, and lungs by working with adequate ventilation and appropriate protective apparel, resistant to permeation by the chemical.

    Flammable and explosive substances.  Flammable substances are among the most common of the hazardous materials found in the laboratories.  Flammable substances are materials that readily catch fire and burn in air.  A flammable liquid does not itself burn; it is the vapors from the liquid that burn.  The rate at which different liquids produce flammable vapors depends on their vapor pressure, which increases with temperature.  The degree of fire hazard depends also on the ability to form combustible or explosive mixtures with air, the ease of ignition of these mixtures and the relative densities of the liquid with respect to water and of the gas with respect to air.  *spelling correction
     An open beaker of diethyl ether set on the laboratory bench next to a Bunsen burner will ignite, whereas a similar beaker of diethyl phthalate will not. The difference in behavior is due to the fact that the ether has a much lower flash point. The flash point is the lowest temperature, as determined by standard tests, at which a liquid gives off vapor in sufficient concentration to form an ignitable mixture with air near the surface of the liquid within the test vessel. As indicated in the following table, many common laboratory solvents and chemicals have flash points that are lower than room temperature and are potentially very dangerous.





Chemical

Flash Point (°C)





Diethyl ether


-45.0





Pentane


-40.0





Carbon disulfide

-30.0





Hexane


-21.7





Cyclohexane


-20.0





Acetone


-17.8





Benzene


-11.1





Toluene


4.4





Methanol


11.1





Ethanol


12.8

(1) Handling Flammable Substances
The following basic precautions should be followed in handling flammable substances.

1. Flammable substances should be handled only in areas free of ignition sources. Besides open flames, ignition sources include electrical equipment (especially motors), static electricity, and for some materials (e.g. carbon disulfide), even hot surfaces.

2. Never heat a flammable substance with an open flame.

3. When transferring flammable liquids in metal equipment, static-generated sparks should be avoided by electrically grounding the metal container with a grounding strap.

4. Ventilation is one of the most effective ways to prevent the formation of flammable mixtures. A laboratory hood should be used whenever appreciable quantities of flammable substances are transferred from one container to another, allowed to stand or heated in open containers, or handled in any other way.

(2) Handling Explosive Substances
Organic peroxides are among the most hazardous substances handled in Department of Chemistry & Biochemistry laboratories. As a class, they are low-power explosives, hazardous because of their sensitivity to shock, sparks, and even friction (as in a cap being twisted open). Many peroxides that are routinely handled in laboratories are far more sensitive to shock than most primary explosives such as TNT. All organic peroxides are highly flammable, and most are sensitive to heat, friction, impact, light, as well as strong oxidizing and reducing agents.

Some peroxides in use in the Department are commercial compounds such as m-chloroperoxybenzoic acid, benzoyl peroxide, hydrogen peroxide, and t-butyl hydroperoxide. However, many common solvents and reagents are known to form peroxides on exposure to air, and these chemicals often become contaminated with sufficient peroxides to pose a serious hazard. Classes of compounds that form peroxides by autoxidation include:

(a) Aldehydes including acetaldehyde and benzaldehyde,

(b) Ethers with primary and/or secondary alkyl groups, including acyclic and cyclic ethers, acetals, and ketals. Examples include diethyl ether, diisopropyl ether (especially dangerous!), dioxane, DME, THF, ethyl vinyl ether and alcohols protected as THP ethers. Isopropyl alcohol also frequently forms peroxides upon storage.

(c) Hydrocarbons with allylic, benzylic, or propargylic hydrogens. Examples of this class of peroxide-formers include cyclohexene, cyclooctene, methyl acetylene, isopropylbenzene (cumene), and tetralin (tetrahydronaphthalene).

(d) Conjugated dienes, eneynes, and diynes, among which divinylacetylene is particularly hazardous. Other materials such as 1,4-butadiene (usually supplied in a gas cylinder) form peroxides on contact with air. 

Various epoxides and other compounds such as ethylene oxide are also peroxide formers.

(e) Saturated hydrocarbons with exposed tertiary hydrogens; common peroxide formers include decalin (decahydronaphthalene) and 2,5-dimethylhexane.

Compounds belonging to the classes listed above cannot form peroxides without exposure to oxygen (or other oxidizers). Consequently, when storing these materials always flush the container with an inert gas such as nitrogen or argon before sealing. If the compound is not volatile, it may be advisable to degas the sample by vacuum or bubbling techniques. In some cases it may be appropriate to add an oxidation inhibitor such as hydroquinone or BHT (2,6-di-t-butyl-4-methylphenol) to the sample. Containers should be tightly sealed and dated. Do not attempt to open bottles of liquid ethers (e.g., diisopropyl ether) containing crystallized material.

(5) Specific Hazards That May Lead to Fires or Explosions
The combination of certain compounds or classes of compounds can result in a violent chemical reaction leading to an explosion or fire. Other compounds pose explosion or fire hazards when exposed to heat, shock, or other conditions. Listed below are some of the specific compounds and combinations of compounds that may pose explosion or fire hazards and may be encountered in laboratories. This list is not intended to be complete, and teachers should always be familiar with the flammability and other properties of the chemicals involved in their activities.

1. Aluminum chloride should be considered a potentially dangerous material. If moisture is present, there may be sufficient decomposition (generating HCl) to build up considerable pressure. If a bottle is to be opened after long standing, it should be completely enclosed in a heavy towel.

2. Ammonia reacts with iodine to give nitrogen triiodide, which is explosive, and with hypochlorites to give chlorine. Mixtures of ammonia and organic halides sometimes react violently when heated under pressure.

3. Dry benzoyl peroxide is easily ignited and sensitive to shock and may decompose spontaneously at temperatures above 50 °C. Benzoyl peroxide is reported to be desensitized by addition of 20% water.

4. Carbon disulfide is both very toxic and very flammable; mixed with air, its vapors can be ignited by a steam bath or pipe, a hot plate, or a glowing light bulb.

5. Chlorine may react violently with hydrogen or with hydrocarbons when exposed to sunlight.

6. Diazomethane and related compounds should be treated with extreme caution. They are very toxic (potent carcinogens), and the pure gases and liquids explode readily. Solutions in ether are safer from this standpoint

7. Dimethyl sulfoxide decomposes violently on contact with a wide variety of active halogen compounds. Explosions from contact with active metal hydrides have been reported, probably because of water impurity, i.e., wet DMSO.

8. Diethyl, diisopropyl, and other ethers (particularly the branched-chain type) sometimes explode during heating or refluxing because of the presence of peroxides. Ferrous salts or sodium bisulfite can be used to decompose these peroxides, and passage over basic active alumina will remove most of the peroxidic material. In general, however, old samples of ethers should be carefully and properly disposed of.

9. Ethylene oxide has been known to explode when heated in a closed vessel. Experiments using ethylene oxide under pressure should be carried out behind suitable barricades.

10. Halogenated compounds such as chloroform, carbon tetrachloride, and other halogenated solvents should not be dried with sodium, potassium, or other active metals; violent explosions are usually the result of such attempts.

11. Hydrogen peroxide stronger than 3% can be dangerous; in contact with the skin, it may cause severe burns. Thirty percent hydrogen peroxide may decompose violently if contaminated with iron, copper, chromium, or other metals or their salts.

12. Oxygen tanks: Serious explosions have resulted from contact between oil and high-pressure oxygen. Oil should not be used on connections to an oxygen cylinder.

13. Ozone is a highly reactive and toxic gas. It is formed by the action of ultraviolet light on oxygen (air) and, therefore, certain ultraviolet sources may require venting to the exhaust hood. Liquid and solid ozone are explosive substances.

14. Peroxides (inorganic): When mixed with combustible materials, barium, sodium, and potassium peroxides form explosives that ignite easily.

15. Phosphorus (red and white) forms explosive mixtures with oxidizing agents. White P should be stored under water because it is spontaneously flammable in air. The reaction of P with aqueous hydroxides gives phosphine, which may ignite spontaneously in air or explode.

16. Phosphorus trichloride reacts with water to form phosphorous acid that decomposes on heating to form phosphine, which may ignite spontaneously or explode. Care should be taken in opening containers of phosphorous trichloride, and samples that have been exposed to moisture should not be heated without adequate shielding to protect the operator.

17. Potassium is in general more reactive than sodium; it ignites quickly on exposure to humid air and, therefore, should be handled under the surface of a hydrocarbon solvent such as mineral oil or toluene. Oxidized coatings should be carefully scraped away before cutting the metal. Explosions can occur otherwise.

18. Sodium should be stored in a closed container under kerosene, toluene, or mineral oil. Scraps of sodium (Na) or potassium (K) should be destroyed by reaction with n-butyl alcohol. Contact with water should be avoided because Na reacts violently with water to form hydrogen with evolution of sufficient heat to cause ignition. Carbon dioxide, bicarbonate, and carbon tetrachloride fire extinguishers should not be used on alkali metal fires.

2.  Used Chemical Collection and Waste Disposal

     The Hardin County School District has several buildings containing laboratories covered under this plan.  Each building is considered a limited quantity generator according to the Environmental Protection Agency.  Appropriate documentation is on file with the District CHO.

     Chemicals in the school laboratory programs are used in relatively small quantities.  Some used chemicals are not hazardous.  The used and waste chemical program for the school district is tailored to the volume and variety of chemicals involved in accordance with applicable state and federal regulations.

     The aim of the used and waste chemical program is to assure that minimal harm to people, other organisms, and the environment will result from the disposal of waste laboratory chemicals form this school district.  The first priority in the disposal program is to reduce the amount and variety of wastes generated.  This is achieved by:


Planning experiments to reduce types of used chemicals generated

Reducing the scale of experiments to limit the amounts of used chemicals generated


Purchase of chemicals only in the amounts needed


Recovery of chemicals from reaction products.

Used Chemicals.  Each laboratory will have specially marked containers to receive used chemicals.  Leftover reagents and reaction products should be placed in marked containers at the end of each laboratory session.  Broken glass should be placed in its own marked container.  Broken thermometers should be placed in a separate, marked container.

    Used chemicals shall be classified into the following categories:

A.  Flammable


B.  Reactive


C.  Water Reactive


D.  Air Reactive


E.  Inorganic Acid


F.  Organic Acid


G.  Base


H.  Toxic


I.   Oxidizer

J. Other

Containers shall be labeled with the following information:


Used-chemical category


Name of chemical(s) in container


Approximate percentage of each chemical (if mixed)


Date produced


Name of teacher

     Used chemicals will be maintained in their containers in a secure storage area until such time that they are used in a laboratory procedure or reclassified as waste for disposal.  Used chemicals stored in each building shall be inventoried at least annually.

     Waste Chemicals.  Certain chemicals are permissible for drain disposal.  The local sanitary sewer district should be contacted by each building chemical hygiene officer to determine what is and is not acceptable.  The drain system MUST connect to a sanitary sewer system that ultimately flows to a wastewater treatment facility.  AT no time is a septic tank system used for waste disposal.

     If used chemicals become reclassified as hazardous waste, their containers will be relabeled as such and segregated into the following classes for disposal (following EPA categories):


a.  Ignitable:
Materials capable of causing fire

b.  Oxidizer:
Substance that readily yields oxygen, such as permanganates, nitrates, etc.


c.  Corrosive:
Aqueous solutions with pH ≤ 2 or ≥ 12.5.

d.  Reactive: 
Substances that are unstable, explosive, water reactive, or generate toxic gases.

e.  EP Toxic:
Substances containing arsenate, barium, cadmium, chromium, lead, mercury, selenium, silver, or any of six specified chlorinated organic substances.

f.  Other wastes not falling into one of the above classes.

     Segregated waste will be stored in approved containers, which will be clearly labeled as to their contents and hazards.  Disposal of waste will be arranged at regular intervals in accordance with local, state and federal regulations.

     Reduction of waste by recycling, reclamation, or chemical decontamination of used chemicals will be performed when possible.

     Indiscriminate disposal of waste chemicals by pouring down the drain, adding them to mixed refuse for landfill burial, or evaporating volatiles in the hood is unacceptable.
3.  General Safety Procedures

     Hazards to Physical Safety.  The Laboratory Standard promulgated by OSHA pertains to minimizing employee exposure to the health risks associated with hazardous chemicals.  The laboratory environment contains numerous hazards to the physical safety of employees as well.  Because physical injury accidents can sometimes have the secondary effect of toxic exposures, this section outlines general precautions and procedures to minimize risks associated with physical hazards in the laboratory. 

     Handling Glassware. Glassware should be stored on well-lighted stockroom shelves designed to prevent the pieces from falling off. *Punctuation correction
     Select glassware that is designed for the type of work planned.  In particular, be sure that glassware to be used in vacuum apparatus is constructed for that purpose.  Glassware should be carefully examined for cracks and flaws before use.

     When cutting glass tubing or rod, place a towel over the strike mark and break away from the body.  Fire polish all glass before use.  After heating glassware, allow ample time for cooling to occur.  Hot glass looks the same as cool glass.

     Glass containers of acids, alkalis, or flammable chemicals should be transported in carriers to protect from breakage and to contain leaks.

     Electrical Hazards.  All electrical outlets should carry a grounding connection requiring a three-prong plug.  All electrical equipment should be wired with a three-prong plug.  Never remove the ground post. *punctuation correction
     The condition of wiring, plugs, and cords should be checked regularly. 

     Laboratory lighting should be on separate circuits from electrical outlets, in case electric service must be cut off in an emergency.

     All laboratories should have circuit breakers readily accessible.  Employees should know how to cut off electrical service to the laboratory in case of emergency.

     If electrical equipment shows evidence of undue heating, unplug it immediately.

     When unplugging electrical equipment, grasp the plug instead of pulling on the cord.

     Compressed Gases.  Laboratories using compressed gases will do so in accordance with Compressed Gas Association guidelines contained in CGA P-1(1965) “Safe Handling of Compressed Gases.”

     Always use the minimum sized cylinder adequate to perform the desired laboratory activity.

     Cylinders of compressed or liquefied gases will not be stored in the laboratory.  They should be kept in a storage area, securely restrained by straps, chains or a suitable stand.  Do not expose cylinders to temperatures above 50◦ C.

     When a cylinder is empty or before moving, replace the protective cap.  Do not bleed a cylinder completely empty.  Leave a slight pressure to keep contaminants out.

     Do not interchange gauges, regulators or fittings, especially with oxygen cylinders.

     Do not use a cylinder that cannot be positively identified.  

     Always wear safety goggles when handling or using compressed gases.

Chemical Storage Patterns

        The alphabetical method of storing chemicals presents hazards because chemicals which react violently with each other may be stored in close proximity.  The following pages show two of the several ways to arrange chemicals by compatible chemical families.

     Regardless of the particular storage pattern used, the following practices should be followed:


1.  Do not store chemicals on the floor, even temporarily.


2.  Do not store chemicals above eye level.


3.  Store large and heavy containers on low shelves.


4.  Secure shelf assemblies firmly to the wall.


5.  Provide lips on shelves to prevent rolling.


6.  Do not use metal shelves or adjustable metal shelf supports.


7.  Store acids in a dedicated acid cabinet.


8.  Store flammables in a dedicated, NFPA-approved flammables cabinet.


9.  Store severe poisons in a dedicated, locked cabinet.

10.  Post a diagram showing storage pattern and a current inventory with each chemical’s shelf location outside of the storage room.


11.  Do not use fume hoods for storage purposes.


12.  Do not store chemicals in refrigerators that are used for storing food.

Method I (used by Berea College, Berea KY)

Chemicals are separated according to the following categories.  Each container is labeled with colored tape to indicate its category.

	Code
	Group Name
	Color Code

	G
	General inorganic
	No color

	X
	General organic
	No color

	F
	Flammables and combustibles
	Yellow

	A
	Inorganic acids
	Rose

	C
	Organic acids
	Gray

	B
	Bases
	Blue

	O
	Oxidizers
	Orange

	N
	Corrosive, irritating
	White

	R
	Reactive
	Red

	I
	Indicators
	Green

	S
	Standards
	Lavender

	D
	Stains and dyes
	Aqua

	M
	Culture media
	Copper


Method II (recommended by Flinn Scientific, Inc.)

     The following shows a more elaborate arrangement of chemicals taken from the Flinn Chemical Reference Manual.

Suggested Shelf Storage Pattern—Inorganic

	Inorganic #10

Sulfur, phosphorus, arsenic, phosphorus pentoxide



	Inorganic #2
Halides, sulfates, sulfites, thiosulfates, phosphate, halogens, acetates



	Inorganic #3

Amides, nitrates, (not ammonium nitrate—ISOLATE IT FROM ALL) nitrites, azides



	Inorganic #1

Metals and hydrides (store away from any water) (store flammables in flammable cabinet)



	Inorganic #4

Hydroxides, oxides, silicates, carbonates, carbon




	Inorganic #7

Arsenates, cyanides, cynales (store away from any water)



	Inorganic #5

Sulfides, selenides, phosphides, carbides, nitrides



	Inorganic #6

Borates, chromates, manganates, permanganates



	Inorganic #6

Chlorates, perchlorates, chlorites, perchloric acid, peroxides, hypochlorites, hydrogen peroxide



	MISCELLANEOUS




	Inorganic #9

Acids

Nitric must be stored away from other acids either in a separate cabinet or in a separate compartment within this cabinet.

Special Corrosives/Acid cabinet should be used here


Suggested Shelf Storage Pattern—Organic

	Organic #2

Alcohols, glycols, amines, amides, imines, inides (store flammables in a dedicated cabinet)



	Organic #3

Hydrocarbons, esters, aldehydes, (store flammables in a dedicated cabinet)



	Organic #4

Ethers, ketones, ketenes, halogenated hydrocarbons, ethylene oxide (store flammables in a dedicated cabinet)



	Organic #5

Epoxy compounds, isocyanates



	Organic #7

Sulfides, polysulfides, etc.




	Organic #6

Phenyl, cresols



	Organic #6

Peroxides, azides, hydroperoxides



	Organic #1

Acids, anyhydrides, peracids (store certain organic acids in acid cabinet)



	MISCELLANEOUS



	MISCELLANEOUS




	STORE SEVERE POISONS IN A SEPARATE LOCKED POISON CABINET

POISONS


	Organic #2

Alcohols, glycols, etc.

Organic #3

Hydrocarbons, esters, etc.

Organic #4

Ethers, ketones, etc.

STORE FLAMMABLES IN A DEDICATED FLAMMABLES CABINET

FLAMMABLES


Chemicals Which May be Allowable for Drain Disposal

NOTE:  Check with the local water district office to confirm which of the substances listed below meet state and local guidelines for drain disposal.

The following is a list of low-toxic-hazard cations and anions.  Compounds whose cation and anion BOTH come from this list typically are suitable for disposal down the drain with excess water in quantities up to about 100 g at a time.  These compounds are water soluble to at least 3% and present low toxicity hazard.  Strongly acidic or basic compounds should be neutralized before disposal.

	Cations
	Anions

	Al +3
	BO3 -3

	Ca +2
	B4O7 -2

	Cu +2
	Br -1

	Fe +2
	CO3 -2

	Fe +3
	Cl -1

	H +1
	HSO3 -1

	K +1
	OCN -1

	Li +1
	OH -1

	Mg +2
	I -1

	Na +1
	NO3 -

	NH4 +1
	PO4 -3

	Sn +2
	SO4 -2

	Sr +2
	SCN -1

	Ti +3
	

	Zn +2
	

	Zr +2
	


Source:  National Research Council.  Prudent Practices for Disposal of Chemicals from Laboratories.  Washington D.C.:  National Academy Press.  1983

Chemicals Unsuitable for General School Laboratories

Substances with greater hazardous nature than potential usefulness.  

Acrylonitrile

Ammonium chromate

Aniline

Aniline hydrochloride

Anthracene

Antimony trichloride

Arsenic

Arsenic chloride

Arsenic pentoxide

Arsenic trioxide

Asbestos

Ascarite

Benzene

Benzoyl peroxide

Calcium cyanide

Calcium fluoride

Carbon tetrachloride

Chlorine

Chloral hydrate

Chloretone

Chloroform

Chloropromazine

Chromium

Chromium oxide

Chromium potassium sulfate

Chromium trioxide

Colchicine

Dichlorobenzene

dichloroethane

dimethylaniline

p-dioxane

diphenyl ester carbonic acid

ethylene dichloride

ethylene oxide

hexachlorophene

hydrobromic acid

hydrofluoric acid

hydrogen

hydriodic acid

indigo carmine

lead arsenate

lead carbonate

lead (VI) chromate

lithium metal

lithium nitrate

magenesium metal (powder)

mercury

mercuric chloride

mesitylene

methyl iodine

methyl methacrylate

methyl orange (suggested:  bromophenol blue)

methyl red (suggested:  bromothymol blue)

nickel oxide

nicotine

osmium tetroxide

oxygen, tank

paris green

phenol

phosphorus, red, white

phosphorus pentoxide

phthalic anhydride

picric acid

potassium metal

potassium oxalate

potassium sulfide

pyridine

pyrogallic acid

saccharin

selenium

silver cyanide

silver oxide

silver nitrate

sodium arsenate

sodium arsenite

sodium azide

sodium chromate

sodium cyanide

sodium dichloroindophenol

sodium dichromate

sodium metal

sodium ferrocyanide

sodium nitrite

sodium sulfide

sodium thiocyanate

stannic chloride

stearic acid

strontium 

strontium nitrate

sudan IV

sulfuric acid, fuming

talc (suggested alternative:  starch talc)

tannic acid

tetrabromoethane

thermite and compounds

thioacetamide

thiourea

titanium trichloride

o-Toluidine

uranium

uranyl acetate

uranyl nitrate

urethane

vinylite

wood’s metal

The following should be removed from schools if alternatives can be used.  For those that must be retained, amounts should be kept to a minimum

Acetamide

Acid green

Aluminum chloride

Ammonium dichromate

Ammonium oxalate

Ammonium vanadate

Antimony

Antimony oxide

Antimony potassium tartrate

Barium chloride

Barium oxalate

Benzone

Beryllium carbonate

Bonine fluid

Bromine

Cadmium acetate

Cadmium bromide

Cadmium carbonate

Cadmium chloride

Cadmium metal

Cadmium sulfate

Carmine

Catechol

Chromic acid

Chromium acetate

Cobalt metal

Cobalt nitrate

Cyclohexane

Cyclohexene

Dichloroindophenol sodium salt

2,4-dinitrophenol

ferrous sulfate

formaldehyde

formalin

fuchsin

gasoline

hematoxylin

hydrogen sulfide

hydroquinone

iso-amyl alcohol

iso-butyl alcohol

iso-pentyl alcohol

magnesium chlorate

mercuric bichloride

mercuric iodide

mercuric nitrate

mercuric oxide

mercuric sulfate

mercuric sulfide

mercurous chloride

mercurous nitrate

mercurous oxide

methyl ethyl ketone

methyl oleate

nickel carbonate

nickelous acetate

paradichlorobenzene

pentane

petroleum ether

1-phenyl-2-tyiourea

phenylthiocarbamide

potassium chlorate

potassium chromate

potassium periodate

potassium permanganate

salol

sodium bromate

sodium chlorate

sodium fluoride

sodium oxalate

sodium nitrate

sodium siliofluoride

sudan III

sulfamethanzine

toluene

trichloroethylene

urea

xylenes

Biochemical Hazards in High School Laboratories

Carcinogenic or suspected carcinogenic (capable of causing cancer in humans)

Acetamide

Asbestos

Benzene

Cadmium chloride

Carbon tetrachloride

Chloroform

Chromium trioxide

Diarsenic trioxide

Indigo carmine

Isoamyl alcohol

Lead acetate

Manganese chloride

Methyl iodide

Methyl methacrylate

Nickel

Phenol

Sodium chromate

Tannic acid

Vinyl chloride

Teratogenic (capable of producing birth defects)

Acrylic acid

Cadmium chloride

Cadmium fluoride

Carbon tetrachloride

Chloroform

Chromium trioxide

Diethylphthalate

Ethyl methacrylate

Lead acetate

Lead chloride

Lead nitrate

Lithium

Lithium chloride

Methyl ethyl ketone

Methyl salicylate

Nicotine

Salicylic acid

Sodium fluoride

Salicylate

Neoplastigenic (capable of producing non-cancerous tumors)

Aniline

Barium sulfate

Benzene

Biphenyl 

2-butanone peroxide

chromium (III) acetate

carbon tetrachloride

chloroacetic acid

chloroform

chlorotoluene

ethylene dichloride

formaldehyde

lauric acid

magnesium oxide

mercury

methyl iodide

methyl methacrylate

methyl red

naphthalene

nickel (II) sulfate

octadecanol

oleic acid

potassium chromate

resorcinol

stearic acid

tannic acid

turpentine

Incompatible Chemicals

   The following list, while not all-inclusive, provides information regarding chemical incompatibilities.  It is taken from the University of South Carolina’s Chemical Hygiene Plan, 2002.

     When transporting, storing, using, or disposing of any substance, utmost care must be exercised to ensure that the substance cannot accidentally come in contact with another with which it is incompatible. Such contact could result in an explosion or the formation of substances that are highly toxic or flammable or both. 

	Chemical
	Is Incompatible With

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

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



	Acetone


	Concentrated nitric acid and sulfuric acid mixtures.



	Alkali and alkaline earth metals (such as powdered aluminum or magnesium, calcium, lithium, sodium, potassium)


	Water, carbon tetrachloride or other chlorinated hydrocarbons, carbon dioxide, halogens



	Ammonia (anhydrous)
	Mercury (in manometers, for example), chlorine, calcium hypochlorite, iodine, bromine, hydrofluoric acid (anhydrous)



	Ammonium nitrate
	Acids, powdered metals, flammable liquids, chlorates, nitrates, sulfur, finely divided organic or combustible materials



	Aniline
	Nitric acid, hydrogen peroxide



	Arsenical materials


	Any reducing agent



	Azides


	Acids



	Bromine


	See chlorine

	Calcium oxide


	Water

	Carbon (activated)
	Calcium hypochlorite, all oxidizing agents



	Carbon Tetrachloride
	Sodium



	Chlorates and Perchlorates


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



	Chromic acid and chromium trioxide


	Acetic acid, naphthalene, camphor, glycerol, alcohol, flammable liquids in general




	Chemical
	Is Incompatible With

	Chlorine


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

	Chlorine dioxide
	Ammonia, methane, phosphine, hydrogen sulfide



	Copper
	Acetylene, hydrogen peroxide



	Cumene hydroperoxide


	Acids (organic or inorganic)



	Cyanides
	Acids

	Decaborane


	Carbon tetrachloride and some other halogenated hydrocarbons

	Flammable liquids


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



	Fluorine


	Everything



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

	Hydrofluoric acid (anhydrous)


	Ammonia (aqueous or anhydrous)



	Hydrogen peroxide


	Copper, chromium, iron, most metals or their salts, alcohols, acetone, organic materials, aniline, nitromethane, combustible materials

	Hydrogen sulfide


	Fuming nitric acid, oxidizing gases



	Hypochlorites


	Acids, activated carbon



	Iodine


	Acetylene, ammonia (aqueous or anhydrous), hydrogen



	Mercury


	Acetylene, fulminic acid, ammonia



	Nitrates


	Sulfuric acid



	Nitric acid (concentrated)


	Acetic acid, aniline, chromic acid, hydrocyanic acid, hydrogen sulfide, flammable liquids, flammable gases, copper, brass, any heavy metals

	Nitrites


	Acids

	Nitroparaffins
	Inorganic bases, amines

	Oxalic acid


	Silver, mercury

	Oxygen


	Oils, grease, hydrogen, flammable liquids, solids, or gases



	Phosphorous (white)
	Air, oxygen, alkalis, reducing agents

	Potassium


	Carbon tetrachloride, carbon dioxide, water







	Chemical
	Is Incompatible With

	Potassium permanganate


	Glycerol, ethylene glycol, benzaldehyde, sulfuric acid



	Selenides


	Reducing agents



	Silver


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



	Sodium


	Carbon tetrachloride, carbon dioxide, water



	Sodium nitrite


	Ammonium nitrate and other ammonium salts



	Sodium peroxide


	Ethyl or methyl alcohol, glacial acetic acid, acetic anhydride, benzaldehyde, carbon disulfide, glycerine, ethylene glycol, ethyl acetate, methyl acetate, furfural



	Sulfides


	Acids



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



	Tellurides
	Reducing agents


Source:  Introduction to Safety in the Chemical Laboratory, Academic Press.

Glossary

Acute
An adverse affect with symptoms of high severity that develop over a short period of time.

Allergen

An agent capable of producing an immunologic reaction.

Carcinogen

A substance capable of causing cancer.

CFR

Code of Federal Registry

Chemical 

An employee who is designated by the employer, who is qualified 

Hygiene Officer
by training or experience, to provide technical quidance in the development and implementation of the provisions of the Chemical Hygiene Plan.

Chemical 

A written program developed and implemented by the employer

Hygiene Plan
which sets forth procedures, equipment, personal protective equipment and work practices that (i) are capable of protecting employees from the health hazards presented by hazardous chemicals used in that particular workplace and (ii)  meets the requirements of CFR 1910.1450

Chronic
An adverse effect with symptoms that develop slowly over a long period of time or that frequently recur.

Combustible
Able to catch fire and burn; liquids with a flash point between 100 and 200 degrees F.

Corrosive 
Chemicals that are capable of causing damage to skin, eyes and

Chemicals
respiratory epithelium by contact with the chemicals or its vapors.

Designated Area
An area which may be used for work with “select carcinogens,” reproductive toxins or substances which have a high degree of acute toxicity.  A designated area may be the entire laboratory, an area of a laboratory, or a device such as a laboratory hood.

DOT
Department of Transportation

Emergency
Any occurrence which results in an uncontrolled release of a hazardous chemical into the workplace.

EPA
Environmental Protection Agency.

Flammable
Capable of being easily ignited and of burning with extreme rapidity; liquids with a flash point below 100 degrees F.

Flash Point
The temperature at which a chemical will form an ignitable mixture in air.  

Hazardous
A chemical for which there is statistically significant evidence 

Chemical
that acute of chronic health effects may occur in exposed persons.

Irritant
Chemical that causes a reversible inflammatory effect on living tissues by chemical action at the site of contact.

Laboratory
A facility where the “laboratory use of hazardous chemicals” occurs; a workplace where relatively small quantities of hazardous chemicals are used on a non-production basis.

Laboratory Scale
Work with chemicals that in which containers used can easily and safely be manipulated by one person, excluding commercial production of chemicals for sale.

Laboratory Use
Handling or use of chemicals which satisfy the following conditions



1.  manipulations are carried out on a “laboratory scale”



2.  multiple chemicals or procedures are used



3.  procedures involved are not part of a production process


4.  protective laboratory practices and equipment are available in common use to minimize the potential for employee exposure to hazardous chemicals

LC 50
The concentration of a substance in air that causes death in 50% of the animals exposed by inhalation.  A measure of acute toxicity.

LD 50
The dose that causes death in 50% of the animals exposed by swallowing a substance.  A measure of acute toxicity.

Medical 
A consultation which takes place between an employee and a 

Consultation
licenses physician for the purpose of determining what medical examinations or procedures, if any, are needed in cases where a significant exposure to a hazardous chemical may have taken place.

MSDS
Material Safety Data Sheet

Mutagen
Chemical which causes chromosomal damage (mutations).

Neoplastigen
Chemical capable of causing non-cancerous tumors.

OSHA
Occupational Safety and Health Administration

Permissible 

That concentration of a material to which an individual may be Exposure Limit 
exposed for 8-hours per day, five days per week over the duration

(PEL)  
of his/her working lifetime.  This is a value determined by OSHA and is a legal requirement.  These values may be adjusted to take into account alternate lab hours such as 4-5 hours per day.

Protective 

Those laboratory procedures, practices, and equipment accepted

Laboratory 

by laboratory health and safety experts as effective, or that the 

Procedures, 

employer can show to be effective, in minimizing the potential

Practices, and 
for employee exposure to hazardous chemicals.

Equipment     

Physical Hazard
A chemical for which there is scientifically valid evidence that it is combustible, flammable, explosive, an oxidizer, unstable, or highly reactive.  *formatting change
Select Carcinogen
Any substance that meets one of the following criteria:





1.  regulated by OSHA as a carcinogen

2.  listed as a “known carcinogen” in the latest Annual Report on Carcinogens published by the National Toxicology Program (NTP)

3.  listed in Group 1 (“Carcinogenic to humans”) by the latest International Agency for Research on Cancer (IARC) monographs

4.  listed in either Group 2A or 2B by IARC, or “reasonably anticipated to be carcinogenic” by NTP, and causes statistically significant tumor incidence in experimental animals through:  inhalation dosages of less than 10 mg/m3 for 6-7 hr/day, 5 day/week; repeated skin application of less than 300 mg/kg body weight per week; or oral dosages of less than 50 mg/kg body weight per day.

Sensitizer
Chemical capable of creating an allergic reaction in certain individuals after initial exposure.

Teratogen
Chemical which affect fetal development.

Threshold Limit 
That concentration of a chemical to which a person may safely

Value (TLV)
be exposed during an 8 hour day, five days a week over the duration of their working lifetime.  This is a recommended value that is updated annually by the American Council of Governmental Industrial Hygenists.

School Chemical Hygiene Officer Checklist

Each school has its own unique procedures, chemicals and requirements.  As necessary, each school Chemical Hygiene Officer should add sections to the CHP containing additional information specific to the requirements of the individual schools.

Section

Title






Date Completed

_______
Chemical Inventory




______________

_______
Additional Toxic or reactive chemicals in use



in this school





______________

_______
Safety procedures for chemicals used in this



school






______________

_______
Emergency and contingency plan for each lab
______________

_______
Special personal protection equipment in addition



to that specified in the CHP



______________

_______
Additional Safety References



______________

_______
Documentation of training



______________
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Summary of Inspection Findings





No items of noncompliance or unsafe		B.  Items of noncompliance or unsafe


conditions were identified.				conditions were identified; see circled items





Uncorrected repeat violations (marked with R)


were identified; see circled items marked “R”








