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http://www.csb.gov/ 

To get your attention… 
 
Video from the U.S. Chemical Safety Board 
 
DESCRIPTION 
Four major accidents illustrate the dangers from 
uncontrolled chemical accidents.  



 Purpose of the Training 

• Provide employees with knowledge to understand the 
hazards of the chemicals with which they work. 

• Provide a safer and healthier workplace for all employees. 

• Ensure regulatory compliance with the State and Federal 
Right-To-Know Law, 29 CFR 1910.1200. 
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Anyone who gets a paycheck from Purdue is covered 



 Employee Rights 

•To be informed about the known health and physical hazards 
in your work area 

•To be trained to use proper safety techniques and hygiene 
practices 

•To inform your Designated Training Individual (DTI) about 
accidents or hazardous situations in your work area without 
fear of repercussions from your supervisor or the university 

•To file a formal complaint with IOSHA 

Indiana Department of Labor 
Indiana State Government Center South 
Indianapolis, IN 46204-2287 
317-232-2655 
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 Employee Responsibilities 

•To use the available information and to stay informed about 
the hazards in your work area 

•To use the safety techniques and hygiene practices as  a 
routine part of your daily activities 

•To attend the training sessions conducted by your DTI 
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 General Information 

•The Written Compliance Manual is located at: 

  LOCATION:___________________ 

•The Chemical Inventory and Material Safety Data Sheets 
(MSDS) are located: 

  Outside the door of each lab 
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 Possible Effects of Chemical Exposure 

• Local 
• Involves one site in the body, usually the point of 

contact 
• Skin irritation or burns 
• Eye irritation or burns 
• Upper respiratory tract irritation 

• Systemic 
• Involves more than one part of the body, not just the 

point of contact 
• Central nervous system: headaches, dizziness, 

nausea, etc. 
• Organ damage: liver, lungs, etc. 
• Cancer 7 



 Exposure Limits 
• Guidelines established to protect the average healthy worker from health 

effects. 
• Based on 8 hour days, 40 hour weeks, 40 year working lifetime 
• Assumes worker is an average healthy person 

• Two types used in the U.S. 
• Threshold limit value (TLV) 
• Permissible exposure limit (PEL) 

• The TLVs are a voluntary guideline established by the American 
Conference of Governmental Hygienists (ACGIH) 

• Updated more frequently 
• Tend to be more protective 
• Not mandated by law 

• The PELs are the mandatory limits established by OSHA 
• Mandated by law, legally enforceable 
• Not updated as frequently 
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 Factors Influencing Health Effects 

• Physical state of the product 
• Gas, liquid, solid 

• Concentration of the product 
• More concentrated, more damage in a given time frame 

• Length of exposure (time) to the product 
• The longer you are exposed to a product at a given 
concentration the greater the chance of health effects 

• Route of exposure 
• Individual sensitivities 
• Other exposures 
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 Control Methods 
• Ways to reduce exposure to chemical products 

• Personal protective equipment 
• gloves 
• goggles 
• respirators 
• etc. 

• Engineering 
• local exhaust ventilation 
• remote handling of materials 

• Administrative 
• limit work time 
• rotate work groups 
• break areas separate from work areas 
• no eating, drinking, or applying 

cosmetics in work area 10 



 Safety Data 

• Material Safety Data Sheets (MSDS) provide 
information specific to a chemical, chemical 
product or mixture of chemicals 

• MSDSs are provided by the manufacturer or 
distributor 

• Copy provided to Purdue when the product is 
initially purchased 

• Different formats 
• Original – 9 sections 
• ANSI – 12 sections 

• Appearance not mandated by OSHA. Only the 
base information required 
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 MSDS WD-40 
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 Labels 
• Incoming containers must be labeled by manufacturer or 

distributor 
• Required minimum information: 

• Product name 
• Manufacturer/distributor 
• Address 
• Hazard information 

• Labels must be intact and attached to the container, 
prominently displayed on the container, and written in English 

• Never remove or deface labels unless container is empty 
• Inspect containers on a regular basis to ensure labels are 

secure and still legible 
• If label is partially coming off, reattach with adhesive or 

clear packing tape 
• If label is becoming illegible, use an approved University 

secondary container label to re-label the container 
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 Secondary Containers 

• All must be labeled 
• Product name as it appears on the MSDS 
• Hazard information 

• health 
• flammability 
• reactivity 
• special hazard 
• personal protective equipment 

• Labels are available from Radiological and 
Environmental Management (REM) 

• Uses NFPA diamond hazard identification 
system 
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 NFPA Hazard Rating System 
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 Summary 

• The DTI for your work area is: 
  NAME:  
  ROOM:  
  PHONE #:  
  EMAIL:    https://engineering.purdue.edu/  
• The written compliance manual is in:   
• MSDSs and chemical inventories are located near the door 

of your lab 
• All containers must be labeled 
• Secondary labels available from DTI 
• Ask questions when you’re not sure about a product 
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https://engineering.purdue.edu/


Safety is Everyone’s Responsibility! 

• You are responsible for you own safety 
• You are responsible for everyone else’s safety 

 
–Do not rush 
–Ask questions 
–Do things carefully and correctly 
–Know your surroundings before starting an activity 
–Stop unsafe activities 
–Do not touch or operate systems you are not familiar with or do not 

need for your operations 
 

• Clean up every day 
• Put tools away after every use 
• Wear safety glasses at all times when working in test cells 

or in buildup areas 
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• Locate: 
–Safety shower 
–Fire extinguishers 
–Emergency exit(s) (and path to it) 
–First aid kit 
–PPE (Personal Protective Equipment) 
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Know your surroundings 



• Wear hearing protection 
• Report defective or worn equipment 
• Lock doors and/or gates if last to leave 
• In the event you are injured: 

–Do not hesitate to seek medical care. 
–Notify     immediately so that appropriate 

paperwork can be completed to assure proper insurance coverage is 
applied to your treatment. 

Safety is Everyone’s Responsibility! 
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• Establish and identify an area to accumulate hazardous 
waste near the point of generation. 

• Identify and separate the hazardous waste by hazard 
class. 

• Select an appropriate container for the waste. 
• Label all the hazardous waste containers with the words 

.HAZARDOUS WASTE. and the chemical name and 
percent composition of each constituent. 

• The chemical waste containers must be tightly capped at 
all times, except when adding waste. 

• Segregate containers according to compatibility. 
• For the removal of the chemical waste, send to REM a 

complete Hazardous Material Pickup form (HMM-001). 
• Call REM at 49-40121 for further information. 
• Call Purdue Police at 911 in an emergency. 

20 

If you need to dispose of a chemical 

http://www.purdue.edu/rem/home/forms/pickupfm.htm


Using Gases Safely 
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The Right Range of Supply Modes 

300 / 200 Size 
304 / 228 SCF 

Cylinders 

Dewars 

MicroBulk 

Tube Trailers, Bulk 

230 / 180 Liter 
61 / 48 Gallon 
5,658 / 4,428 SCF 

TT 45,100 / 181,155 SCF 
Bulk 500 - 13,000 Gallon 
 46,500 – 1.2 mm SCF 

230 - 2,000          Liter 
61- 528                Gallon 
5,658 – 49,162    SCF 

Size 
** SCF expressed in nitrogen volumes 
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What’s at Purdue University? 
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General Hazards 
• Non Flammable 

– Asphyxiation 
• Flammable 

– Fire, asphyxiation 
• Oxygen 

– Oxygen rich environment 
• Inhalation Hazard 

– Inhalation, ingestion, absorption 
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Compressed Gas 
Cylinders 
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Labels 
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Compressed Gas Cylinders 

• Regulated by D.O.T. 
• Owned by Airgas 
• Must have label to transport 
• Extremely high pressure 
• Stored upright, nested and chained with cap in 

place 
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Liquid Cylinders 

• Operation of Container 
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Liquid Cylinders 
• Plenty of Product 

– 160 liter Nitrogen – 4,059 cu ft 
– 230 liter Nitrogen – 5,658 cu ft 

• Very Heavy:  600 – 900 lbs 
• Contents Extremely Cold (-300 deg) 
• Easily damaged by drops or falls from any height 
• Filled by weight – only way to assess how much product remains in 

cylinder 
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Normal Evaporation Rate 

• Normal Evaporation Rate (NER) 
– Indication of how well the insulation system performs 

its ability to hold cryogenic liquid. 
– Set by manufacturer and very optimistic 
– Nitrogen – 1.8% 

 
 



31 

Liquid Cylinders 

• Outlet Connections 
– Secured with anti-tampering devices or silver 

soldered. 
– CGA fittings designed for your safety. 

• Pressure Relief Devices 
– Do not block or alter. 
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Plugged Pressure Relief Device 

       “I Needed More Pressure” 
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Expansion Rate (Nitrogen – 696x) 



34 

Moving Liquid Cylinders 
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Liquid Cylinder Handling  

• Use adequate personal protective equipment when 
hooking up or unhooking. 

• Always use carts designed for liquid cylinder    movement. 
• Keep liquid cylinder upright. 
• Watch out for direction of pressure relief device – it 

releases without warning. 
• Get help when needed.  
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Liquid Cylinders 

• Don’t become a casualty! 
– Beware of confined spaces where a liquid can could 

displace oxygen. 
• Pit 
• Deep depression 
• Closet 
• Elevator 
• Lab 
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CGA Fittings & Regulators 

• Don’t 
– Use lubricants 
– Force regulators 
– Use adaptors 
– Rely on color of cylinder for 

contents 

• Always read the label 



Storage of Gases 
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Pressure 
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Storage of Gases 

• Cap in place 
• Nested and chained 
• Flammables and oxidizers separated by at least 

20 feet 
• Away from heat sources 
• Maintain below 125 deg F 

 



When Things Go Wrong 
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AERO Team 

Airgas 

     Emergency 

          Response 

               Organization  
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AERO Team 
• Trained to Hazardous Materials Technician level, 29 CFR 1910.120(q) 

– Airgas – 207 Technicians 
– National Welders – 10 Technicians 

• Skilled in compressed gases 
– Confinement and Containment 
– Product Transfer 
– Product Remediation 

• Largest ER Network in the industry 
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AERO Team Equipment 

• PPE – Up to Level A (vaportight suits and SCBA) 
• Monitoring equipment 
• High Pressure Containment  
• Low Pressure Containment 
• Mitigation Equipment 
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Summary 
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