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Class 
Objectives 

From today’s short session, participants should be able to: 

 Define elements of a safety culture and potential risks

 Understand the Colorado school regulations for labs and 
pertinent OSHA or other regulatory issues 

 Understand and implement routine checks of classroom 
safety equipment 

 Understand how to read and where to find Safety Data 
Sheets (SDS)

 Recognize and resolve issues with chemical storage and 
managing hazardous waste



https://www.youtube.com/watch?v=mYOpQRUnXWA


Safety 
Culture

 Laboratory environment can be a hazardous place

 Safety is everyone’s responsibility – students, teachers, supervisors and 
administrators

 Develop a culture of safety
 Student safety contract and liability 

 Discussion of general science safety

 Minimizing future hazards 



Safety Culture: 
Law

What’s the law?  

 A tort is a civil wrong for which the law provides a remedy. Three 
categories of torts: intentional, negligence, and strict liability

 Negligence –
 Doctrine of Res Ipsa Loquitur is a shortcut to prove negligence. If an injury 

occurs and the only way it could occur is because someone was negligent, 
then negligence is automatically granted.

 Governmental immunity can be overturned and courts may hold 
teachers or school districts liable if they determine that the individual or 
district has been recklessly negligent. 



Safety Culture: 
Law

 Teacher Liability—Three factors contribute to teacher or school 
district liability: 

 the actions of the teacher 

 the condition of the school premises

 and violations of standard regulations or rules by the teacher or 
school.

 Legally teachers have a duty to:
 Provide adequate supervision

 Instruct and warn students

 Provide a safe learning environment 



Safety Culture: 
Teacher 
Responsibilities

 Upkeep of Laboratory Equipment: conduct regular inspections, notify 
Admin of issues 

 Recordkeeping: safety training for staff, incidents

 Safety and Emergency Procedures: educate students, provide written 
and verbal procedures in case of accident, know where shut off valves 
are

 Maintenance of Chemicals: inventory or know what you have, proper 
storage, etc. 

 Preparing for Lab Activities: weigh risk vs education benefit, discuss 
safety each time

 Ensure Appropriate Lab Conduct: don’t leave students unsupervised, 
make sure students were PPE, be a good model 

From CDC/NIOSH Safety Guide… 



Safety Culture: 
Prevention

Prevention is less expensive than litigation. It is up to the teacher 
to do everything possible to prevent science classroom accidents. 
Best management practices -

 General safety instruction at the beginning of the year is not 
enough, needs to be done frequently and or at the beginning of 
each lab 

 Lesson plans are important records showing that a teacher has 
provided adequate safety instruction and warning for students 
regarding possible laboratory hazards.. Each lab activity is a 
unique experience with unique rules.

 Safety Contract and Test for each class at beginning of year 

 Lab Rules – which should be reviewed frequently, posted in the 
room or visible 



Safety Culture: 
Prevention -

Safety 
Contract 

https://www.flinnsci.com/resources/safety-reference/safety-contracts--exams/

What is the value of safety rules and safety contracts? 
Among other things, safety contracts document that a teacher is 
operating under the expected duty of care

https://www.flinnsci.com/resources/safety-reference/safety-contracts--exams/


Rules & 
Regulations: 

CDPHE

 Safety equipment:

 Protective clothing, eye protection, safety eye wash/shower stations, 
etc.

 Ventilation: 

 Exhaust ventilation, fume hoods, etc.

 Chemical storage provision: 

 Inventories of chemical, chemical storage cabinets, lab-graded 
containers, organization of the materials, etc. 

 Colorado Department of Public Health and Environment (CDPHE) 

 Rules and Regulations Governing Schools in the State of Colorado (6 CCR 1010-6)

https://www.colorado.gov/pacific/cdphe/colorado-health-safety-regulations-schools

https://www.colorado.gov/pacific/cdphe/colorado-health-safety-regulations-schools


Safety 
Equipment 

 Safety equipment required by CDPHE includes: 

 Eye protection (ANSI Z87.1-2010)

 Goggles and way to sanitize (UV cabinet)

 Fire blankets & extinguishers 

 Hazardous placards

 Hand washing facility

 Eye wash and safety shower stations

 Within 7 seconds?

 Proper ventilation 

 Fume hood

 Master gas control valve (MGCV)

 First aid kits

 Protective clothing (ANSI N49.1-2014)

 Acid traps

 Classroom assessment



Safety Inspections

Safety Eye Wash/Shower Station:

 First-aid equipment 
 Prevention: PPE

 Documentation of annual testing

 Weekly flush of eye and face stations
 Clear of potential debris or bacteria 

 Provide continuous flow upon 
activation 

 Signage clearly mark station 

 Easily accessible and free of 
obstructions

 Within 55 ft. from storage or use of 
corrosive or irritating chemicals

 Reached within 10 secs or less

 Cover are present to protect the 
nozzle from contaminates/dust



Safety Inspections

 Protects users by containing and exhausting airborne 
hazards

 Provide shielding in the event of an explosion or fire inside 
the hood 

 Documentation of annual testing

 A face velocity of at least 100 fpm is achieved by the fume 
hood

 Tissue paper test

 Items are not to be stored in the laboratory fume hood

 Use when working with chemicals with significant 
inhalation hazards, high pressure, fire hazards or 
offensive odor

Fume Hoods:





Rules & 
Regulations: 

CDPHE

List of prohibited, restricted and demonstration use only chemicals 
(Appendix A) 

 https://www.colorado.gov/pacific/cdphe/colorado-health-safety-
regulations-schools

 Web page has an alphabetical Excel spreadsheet that can be sorted  

https://www.colorado.gov/pacific/cdphe/colorado-health-safety-regulations-schools


Rules & 
Regulations: 
OSHA Hazcom
Standard 

 The Hazard Communication Standard aka Right to Know

 2012 OSHA revised the Hazcom Standard to Global Harmonizing 
System

 This was to make labels and Safety Data Sheets, easier to 
understand create consistency – by 2015 SDS and labels needed to 
be in new GHS format 

 The largest benefit, a completely standardized template of what 
and how information is listed on the SDS with the addition of 
universal/global pictograms



Hazcom Std: 
GHS/SDS

 Global Harmonizing System –
 16 Physical Hazard Categories

 10 Health Hazard Categories 

 Four main communication tools with GHS -
 Pictograms – graphics or symbols, 8 different ones 

 Signal words – quickly ID hazards

 Hazard statements – 82 developed

 Precautionary statements- more than 300 standard statements 



GHS 
Pictograms 



GHS Labels 

Labels must have:
• Pictograms – remember the 8 
• Signal words:  Danger or Warning
• Specific hazard info and precautionary statements –



Safety Data 
Sheet
(SDS)

 The Safety Data Sheet (SDS) was formerly known as 
the Material Safety Data Sheet (MSDS). 

 Safety information about hazardous substance and 
toxic chemicals are available from their supplier or 
manufacture

 A current copy of the data sheet must be provided and 
available for review for all hazardous substance and 
toxic chemicals. It should reflect the current inventory 
and should be on file in case of an emergency or if the 
Fire Department inspects school and asks for it. 

 DPS subscribes to an online service for SDS – this can 
eliminate need for hard copies, but needs to be readily 
available. 



Safety Data 
Sheets (SDS) MSDSOnline 

quick review -
http://hq.msd
sonline.com/d
ps3628

http://hq.msdsonline.com/dps3628


Storage of 
Chemicals

 All chemicals will be stored in designated room(s) with restricted access

 Store chemicals according to compatibility groups NOT alphabetically

 Store chemicals on designated shelves or appropriate chemical 
cabinets (e.g. flammable, corrosives, etc.)

 Store materials at least 4” away from the edge of the shelf

 Do not store chemicals above eye level and on the floor

 Label all containers with chemical name, manufacture name, date 
received, and first use

 Designate areas for properly label working solutions and hazardous waste



What do you see in 

the photos?



What do you see in the photos?



Suggested Storage Compatibility



Suggested Storage Compatibility

Incompatible Chemicals:

 Acetic acid  ≠ incompatible with 
nitric acid, peroxides, permanganates

 Hydrogen peroxide≠ combustible 
materials, flammable liquid

 Iodine ≠ ammonia

 Oxygen ≠ flammable materials, 
hydrogens, oils

 Sulfuric acid ≠ chlorates, 
perchlorates 



Game Time!



General Shelve: Flammable Cabinet:

Corrosive Cabinet: Hazardous Waste: 



Hazardous 
Waste

 Not all all chemical waste are hazardous waste

 Hazardous waste:

 Any chemicals classified as prohibited by CDPHE 

 Heavy metal compounds: barium, cadmium, chromium, lead,  mercury, etc.

 Non-hazardous waste: 

 Household items: food products, sugar, starches, vegetable oil 

 Animal fats, enzymes, and protein

 All hazardous chemical waste must be stored by compatibly in a 
designated space within the chemical storage area in appropriate 
containers awaiting disposal. 

NOTE: Organic material/liquids should NEVER go into a drain 
connected to an acid trap



Chemical 
Spill 

Response

 Chemical spill response kit/center

 3 empty 5-gallon pails

 50-lb kitty litter or oil dry  (absorption)

 Dry, clean sand (reactive, contains and controls)

 Sodium carbonate (aka soda ash)  (acid spills, neutralizes)

 Saran wrap

 Plastic broom and dustpan

 Heavy duty trash bags

 X-Large rubberbands

 https://www.youtube.com/watch?v=ZiLbImUYk3I watch create kit

 Reference DPS Emergency Management Plan or Classroom Emergency and 
Safety plan and other emergency 

 Evacuate and contact the appropriate officials before clean up

 Call DPS Safety and Security  Fire Department 

 Contact DPS Environmental Services

 Appropriate training is needed to respond to chemical spills, but if you can  
contain or take some measures that helps a lot 

https://www.youtube.com/watch?v=ZiLbImUYk3I


DPS 
Chemical 

Management 
Plan 

 Laboratory Hazardous Materials & Chemical Management Plan

 Establish and enacts policies and procedures to minimize hazards in 
laboratories   

 Chemical management and training

 Purchasing procedures

 Chemical storage & safety equipment

 Chemical waste disposal & alternative lab 

 Chemical spill response/accidents 



Other Science 
Resources 

• Flinn Scientific (flinnsci.com):  
• http://labsafety.flinnsci.com over 180 safety videos
• safety contracts for students middle and high school

• OSHA Laboratory Standard Compliance Training (osha.gov):
• https://www.youtube.com/watch?v=EcP4I4o2ziY 

• ACS (American Chemical Society – acs.org):
• acs.org/content/acs/en/chemical-safety/responsibilities-of-chemistry-

professionals-and-their-organizati.html
• acs.org/content/dam/acsorg/about/governance/committees/chemicals

afety/publications/chemical-safety-manual-teachers.pdf
• NFPA (National Fire Protection Agency - nfpa.org): 

• nfpa.org/News-and-Research/Publications/NFPA-
Journal/2015/September-October-2015/Features/Unsafe-Science

• Safety checklist and other info 
• CDC  (cdc.gov/niosh) 

• School Chemistry Laboratory Safety Guide 
• NIH (National Institutes of Health - nih.gov) 

• Enviro health links – laboratory safety 
• NSTA (National Science Teachers Association – nsta.org) 

• safe handling of Alcohol in the laboratory 

http://labsafety.flinnsci.com/
https://www.acs.org/content/acs/en/chemical-safety/responsibilities-of-chemistry-professionals-and-their-organizati.html
https://www.acs.org/content/dam/acsorg/about/governance/committees/chemicalsafety/publications/chemical-safety-manual-teachers.pdf
https://www.nfpa.org/News-and-Research/Publications/NFPA-Journal/2015/September-October-2015/Features/Unsafe-Science


Final Notes… 
Questions?  

 Exit slip for Env. Services –
 Joni_Rix@dpsk12.org;  3-1903

 Anna_Insy@dpsk12.org; 3-1872

 Teal Day survey for Doug … https://tinyurl.com/TEALDAY1819

Thank you for 
attending! 

mailto:Joni_Rix@dpsk12.org
mailto:Anna_Insy@dpsk12.org
https://tinyurl.com/TEALDAY1819

