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Summary 

 

The use of one control method over another which is higher in precedence can be appropriate for 

providing protection if the hazard cannot be eliminated. The reality is that if the hazard cannot be 

eliminated, controlling it may require a combination of all control methods being used 

simultaneously. The effectiveness of PPE is highly dependent on the proper selection, use, and fit of 

the PPE. Additionally, always remember that PPE is the last line of defense between the worker and 

exposure. With no other controls are in place, there will be exposure if PPE fails. 

 
Table D-1: Common Hazards and Descriptions  

The information in this table is useful in describing the hazards identified in the JHA. The list is 
comprehensive, but not all inclusive. The “chemical” descriptions are from 29CFR1910.1200.12 All other 
hazard descriptions are from the OSHA publication, Job Hazard Analysis.10 

HAZARD TYPE 
General Specific Hazard or 

Consequence 
(GHS Criteria) 

Specific Description 

Chemical Acute toxicity 
(Health Hazard) 

Acute toxicity refers to those adverse effects occurring 
following oral or dermal administration of a single dose 
of a substance, or multiple doses given within 24 hours, 
or an inhalation exposure of 4 hours. 

Chemical Aspiration hazard  
(Health Hazard) 

Aspiration means the entry of a liquid or solid chemical 
directly through the oral or nasal cavity, or indirectly 
from vomiting, into the trachea and lower respiratory 
system. 

Chemical Carcinogenity 
(Health Hazard) 

Carcinogen means a substance or a mixture of 
substances which induce cancer or increase its 
incidence. Substances and mixtures which have 
induced benign and malignant tumors in well-
performed experimental studies on animals are 
considered also to be presumed or suspected human 
carcinogens unless there is strong evidence that the 
mechanism of tumor formation is not relevant for 
humans. 

Chemical  Corrosive to metals  
(Physical Hazard) 

A substance or a mixture that by chemical action will 
materially damage, or even destroy, metals is termed 
”corrosive to metal.” 

Chemical Explosive (Physical 
Hazard) 

An explosive chemical is a solid or liquid chemical which 
is in itself capable by chemical reaction of producing 
gas at such a temperature and pressure and at such a 
speed as to cause damage to the surroundings. 
Pyrotechnic chemicals are included even when they do 
not evolve gases. 

Chemical Flammable gas, 
liquid, solid, or 
aerosol  
(Physical Hazard) 

Flammable gas means a gas having a flammable range 
in air at 20 °C and a standard pressure of 101.3 kPa. 
 
Flammable liquid means a liquid having a flash point of 
not more than 93 °C. 
 
Flammable solids are solids that are readily 
combustible, or may cause or contribute to fire through 
friction. Readily combustible solids are powdered, 
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Table D-1: Common Hazards and Descriptions  

The information in this table is useful in describing the hazards identified in the JHA. The list is 
comprehensive, but not all inclusive. The “chemical” descriptions are from 29CFR1910.1200.12 All other 
hazard descriptions are from the OSHA publication, Job Hazard Analysis.10 

HAZARD TYPE 
General Specific Hazard or 

Consequence 
(GHS Criteria) 

Specific Description 

granular, or pasty substances which are dangerous if 
they can be easily ignited by brief contact with an 
ignition source, such as a burning match, and if the 
flame spreads rapidly. 
 
Aerosols are any gas compressed, liquefied or dissolved 
under pressure within a non-refillable container made 
of metal, glass or plastic, with or without a liquid, paste 
or powder. The container is fitted with a release device 
allowing the contents to be ejected as solid or liquid 
particles in suspension in a gas, as a foam, paste or 
powder or in a liquid or gaseous state. Aerosols are 
classified as flammable if they contain any component 
classified as flammable according to the GHS criteria for 
flammable liquids, flammable gases, or flammable 
solids.  

Chemical Gas under pressure 
(Physical Hazard) 

 

Chemical Germ cell 
mutagenicity (Health 
Hazard) 

A mutation is defined as a permanent change in the 
amount or structure of the genetic material in a cell. 
The term mutation applies both to heritable genetic 
changes that may be manifested at the phenotypic level 
and to the underlying DNA modifications when known 
(including, for example, specific base pair changes and 
chromosomal translocations). The term mutagenic and 
mutagen will be used for agents giving rise to an 
increased occurrence of mutations in populations of 
cells and/or organisms. 

Chemical Organic peroxides 
(Physical Hazard) 

An organic peroxide is an organic liquid or solid which 
contains the bivalent -0-0- structure and may be 
considered a derivative of hydrogen peroxide, where 
one or both of the hydrogen atoms have been replaced 
by organic radicals. 

Chemical Oxidizing gas, liquid, 
or solid (Physical 
Hazard) 

Oxidizing gas means any gas which may, generally by 
providing oxygen, cause or contribute to the 
combustion of other material more than air does.  
 
An oxidizing liquid or solid is a substance which, while 
not necessarily combustible, may, generally by yielding 
oxygen, cause or contribute to the combustion of other 
material. 

Chemical Pyrophoric liquid or 
solid  
(Physical Hazard) 

A pyrophoric liquid is a liquid which, even in small 
quantities, is liable to ignite within five minutes after 
coming into contact with air. 
 
A pyrophoric solid is a solid which, even in small 
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Table D-1: Common Hazards and Descriptions  

The information in this table is useful in describing the hazards identified in the JHA. The list is 
comprehensive, but not all inclusive. The “chemical” descriptions are from 29CFR1910.1200.12 All other 
hazard descriptions are from the OSHA publication, Job Hazard Analysis.10 

HAZARD TYPE 
General Specific Hazard or 

Consequence 
(GHS Criteria) 

Specific Description 

quantities, is liable to ignite within five minutes after 
coming into contact with air. 

Chemical  Reproductive toxicity  
(Health Hazard) 

Reproductive toxicity includes adverse effects on sexual 
function and fertility in adult males and females, as well 
as adverse effects on development of the offspring. Some 
reproductive toxic effects cannot be clearly assigned to 
either impairment of sexual function and fertility or to 
developmental toxicity. Nonetheless, chemicals with 
these effects shall be classified as reproductive 
toxicants. 

Chemical Respiratory or skin 
sensitization (Health 
Hazard) 

Respiratory sensitizer means a chemical that will lead 
to hypersensitivity of the airways following inhalation 
of the chemical. 
Skin sensitizer means a chemical that will lead to an 
allergic response following skin contact. 

Chemical Self-heating 
substance (Physical 
Hazard) 

A self-heating substance is a solid or liquid, other than a 
pyrophoric substance, which, by reaction with air and 
without energy supply, is liable to self-heat. This 
endpoint differs from a pyrophoric substance in that it 
will ignite only when in large amounts (kilograms) and 
after long periods of time (hours or days). 

Chemical Self-reactive 
substance  
(Physical Hazard) 

Self-reactive substances are thermally unstable liquids 
or solids liable to undergo a strongly exothermic 
thermal decomposition even without participation of 
oxygen (air). 

Chemical Skin corrosion or 
irritation 
(Health Hazard) 

Skin corrosion is the production of irreversible damage 
to the skin; namely, visible necrosis through the 
epidermis and into the dermis, following the 
application of a test substance for up to 4 hours.  
Skin irritation is the production of reversible damage to 
the skin following the application of a test substance for 
up to 4 hours. 

Chemical 
 

Specific target organ 
toxicity (single or 
repeated exposure) 
(Health Hazard) 

Specific target organ toxicity - single exposure, (STOT-
SE) means specific, nonlethal target organ toxicity 
arising from a single exposure to a chemical. 

Chemical Substances which, in 
contact with water 
emit flammable 
gases (Physical 
Hazard) 

Substances that, in contact with water, emit flammable 
gases are solids or liquids which, by interaction with 
water, are liable to become spontaneously flammable 
or to give off flammable gases in dangerous quantities. 

Electrical Shock/Short Circuit Contact with exposed conductors or a device that is 
incorrectly or inadvertently grounded, such as when a 
metal ladder comes into contact with power lines. 60Hz 
alternating current (common house current) is very 
dangerous because it can stop the heart. 
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Table D-1: Common Hazards and Descriptions  

The information in this table is useful in describing the hazards identified in the JHA. The list is 
comprehensive, but not all inclusive. The “chemical” descriptions are from 29CFR1910.1200.12 All other 
hazard descriptions are from the OSHA publication, Job Hazard Analysis.10 

HAZARD TYPE 
General Specific Hazard or 

Consequence 
(GHS Criteria) 

Specific Description 

Electrical Fire Use of electrical power that results in electrical 
overheating or arcing to the point of combustion or 
ignition of flammables, or electrical component damage. 

Electrical Static/ESD The moving or rubbing of wool, nylon, other synthetic 
fibers, and even flowing liquids can generate static 
electricity. This creates an excess or deficiency of 
electrons on the surface of material that discharges 
(spark) to the ground resulting in the ignition of 
flammables or damage to electronics or the body’s 
nervous system. 

Electrical Loss of Power Safety-critical equipment failure as a result of loss of 
power. 

Ergonomics Strain Damage of tissue due to overexertion (strains and 
sprains) or repetitive motion. 

Ergonomics Human error A system design, procedure, or equipment that is error-
provocative. (A switch goes up to turn something off). 

Excavation Collapse Soil collapse in a trench or excavation as a result of 
improper or inadequate shoring. Soil type is critical in 
determining the risk associated with this hazard. 

Fall Slip/Trip Conditions that result in falls (impacts) from height or 
traditional walking surfaces (such as slippery floors, poor 
housekeeping, uneven walking surfaces, exposed ledges, 
etc.) 

Fire/Heat Burn Temperatures that can cause burns to the skin or 
damage to other organs. Fires require a heat source, fuel, 
and oxygen. 

Mechanical/Vibration Chaffing/Fatigue Vibration that can cause damage to nerve endings or 
material fatigue that can result in a critical safety-
critical failure. 

Mechanical Failure Equipment failure typically occurs when devices exceed 
designed capacity or are inadequately maintained.  

Mechanical Caught-by/ 
Caught-in 

Skin, muscle, or a body part exposed to crushing, caught-
between, cutting, tearing, shearing items or equipment. 

Noise Hearing Damage Noise levels (> 85 dBA 8 hr TWA) that result in hearing 
damage or inability to communicate safety-critical 
information. 

Radiation Ionizing Alpha, Beta, Gamma, neutral particles, and X-rays that 
cause injury (tissue damage) by ionization of cellular 
components. 

Radiation Non-Ionizing Ultraviolet, visible light, infrared, and microwaves that 
cause injury to tissue by thermal or photochemical 
means. 

Struck By Mass Acceleration Accelerated mass that strikes the body causing injury or 
death. (Examples are falling objects and projectiles.) 

Struck Against  Injury to a body part as a result of coming into contact of 
a surface in which action was initiated by the person. (An 
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Table D-1: Common Hazards and Descriptions  

The information in this table is useful in describing the hazards identified in the JHA. The list is 
comprehensive, but not all inclusive. The “chemical” descriptions are from 29CFR1910.1200.12 All other 
hazard descriptions are from the OSHA publication, Job Hazard Analysis.10 

HAZARD TYPE 
General Specific Hazard or 

Consequence 
(GHS Criteria) 

Specific Description 

example is when a screwdriver slips.) 
Temperature Extreme Heat/Cold Temperatures that result in heat stress, exhaustion, or 

metabolic slow down such as 
hyperthermia/hypothermia. 

Visibility Limited Lack of lighting or obstructed vision that results in an 
error or other hazard. 

Weather Phenomena Created by snow, rain, wind and or ice. 
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APPENDIX E: SUPPORTING INFORMATION FOR CONDUCTING WHAT-IF ANALYSIS 
 
 
Table E-1: Sample Portion of a Worksheet from a SWIF Analysis of a Wolff-Kishner Reaction 
Synthesis Step Relevant SWIF Categories 
What-If Scenario Consequence(s) Safeguard(s) C F R Recommendation(s) 

In a suitable fume hood set up a nitrogen purged multi-neck flask  SWIF Category: 6 
N2 is lost during this 
step? 

Possible air ingress to flask; possible flammable 
atmosphere (FL ATM) 

None at present 4 3 MJ Consider adding no-
flow alarm on N2 line 
for continuous 
inserting; consider 
measuring O2 conc. in 
head space after one-
time inserting 

Add an agitator to the flask  SWIF Category: 1, 2, 3, 4, and 6 

Stirrer assembly 
detaches from 
mountings? 

Probably break glass vessel; loss of containment; 
possible fire 

 

Monthly inspection of 
agitator mounting 

 

4 2 MD No additional 
recommendations 

Unstable motion of the 
agitator shaft/paddle? 

Possibly break glass vessel; possible loss of 
containment 

Agitator motion 
checked before starting 

reaction 

3 3 MD No additional 
recommendations 

Agitation rate is too fast or 
too slow? 

Wrong reaction rate Chemist monitors 
reaction regularly 

2 4 MD No additional 
recommendations 

Electric motor is an 
ignition source 

Fire/Explosion if FL ATM forms in hood? None at present 5 2 MD Electric motor must be 
explosion proof 

Add a reflux condense  SWIF Category: 1 and 6 

Condenser water is not 
cold enough? 

Failure to condenser volatiles; possible FL ATM in 
hood; possible fire/explosion 

Chemist monitors 
reaction regularly 

3 3 MD Consider high T alarm 
placed in vapor space 
above condenser 

Water flow to condenser 
decreases or stops? 

Failure to condenser volatiles; possible FL ATM in 
hood 

Chemist monitors 
reaction regularly 

3 4 MJ Consider installing an 
alarm for No/Low Flow 
of water 
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Table E-1: Sample Portion of a Worksheet from a SWIF Analysis of a Wolff-Kishner Reaction 
Synthesis Step Relevant SWIF Categories 
What-If Scenario Consequence(s) Safeguard(s) C F R Recommendation(s) 

The loss of cooling water 
is not noticed by 
chemist? 

Possible FL ATM in hood; possible fire/explosion None at present 

 

5 2 MJ Shut down reactor 
heating system on No 
Flow of water 

Add a Dean Stark trap to the flask  SWIF Category: 1 and 5 

Water from the Dean 
Stark trap back-flows into 
the reactor? 

Flash evaporation of water if reaction T > 125C; 
possible loss of containment; possible fire 

Chemist monitors 
reaction regularly 

 

4 2 MD Match size of Dean 
Stark trap with expected 
volume of water from 
reaction 

 

Install and set a temperature controller for reactor  SWIF Category: 2 and 3 

Temperature controller 
incorrectly set up or fails 

Failure to control reaction temperature; possible 
runaway reaction; possible loss of containment 

Chemist monitors 
reaction regularly 

4 3 MJ Determine if runaway 
is possible; consider 
using redundant T 
controller if true 

Runaway reaction occurs 
before evasive action can 
be taken? 

Probable loss of containment; possible fire/explosion 

 

None at present 

 

5 3 S Determine if runaway 
is possible; consider 
using redundant T 
controller if true; do not 
perform overnight runs 
for this reaction 

 
Note: Risk rank categories are S–severe; MJ–major; MD–moderate; MR–minor; ML–minimal. f r o m  L e g g e t t 17 
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Table E-2: Sample Portion of a Worksheet from a HazOp Analysis of a Wolff-Kishner Reaction  From Leggett17 
Synthesis Step 

Deviation Deviation/Upset Consequence Safeguards C F R Recommendation(s) 

Install and set a temperature controller 
Other than Step The set-point for the T 

controller incorrectly set 
The reaction T exceeds set point T; 
possible runaway reaction; possible loss of 
containment 

Chemist monitors 
reaction regularly 

4 3 MJ Determine if 
runaway is possible; 
consider using 
redundant T 
controller if 
runaway can occur; 
do not perform 
overnight runs for 
this reaction 

Higher temperature Temperature controller fails The reaction T exceeds set point T; 
possible runaway reaction; possible loss of 
containment 

Chemist monitors 
reaction regularly 

4 3 MJ  

More reaction A runaway reaction occurs 
before evasive action can be 
taken 

Probable loss of containment; possible 
fire/explosion 

None at present 5 3 S  

Suspend the ketone (85 g) in diethylene glycol (2 L) 
Less PPE The chemist is exposed to 

diethylene glycol 
Low toxicity LD50 (rat) = 12,000 mg/kg 
(data from Chemical Hazard Review form) 

Standard PPE 2 3 MR  

 The chemist is exposed to 
ketone 

No data available; assume toxic by 
ingestion 

Standard PPE 2 3 MR  

Place the flask in a room temperature oil bath then add KOH (70 g) 
Less PPE The chemist is exposed to KOH Moderately toxic LD50 (rat) = 273 

mg/kg.(data from Chemical Hazard Review 
form) 

Standard PPE + lab 
safety goggles 

3 3 MD  

As well as reaction There is a high heat of solution 
between NaOH solid and EG 

Possible unexpected heating of glycol–no 
concern 

Standard PPE+ lab 
safety goggles 

3 3 MD  

Gradually add 80% solution of hydrazine hydrate (65 mL) 
Less PPE The chemist is exposed to these 

reagents 
Extremely hazardous and highly toxic 
LD50 (rat) 60 mg/kg; IDLH 50 ppm (data 
from Chemical Hazard Review form) 

Standard PPE + lab 
safety goggles 

5 3 S Require use of full 
face respirator when 
handling N2H4 

More reaction The addition rate of 80% 
hydrazine is too high 

Higher reaction rate than expected; 
possible to exceed heat removal capacity 

None at present 3 2 MR Consider using small 
scale reaction to 
determine impact of 
higher 
concentration or 
addition rate of 
N2H4 Consider 
adding flow 
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Table E-2: Sample Portion of a Worksheet from a HazOp Analysis of a Wolff-Kishner Reaction  From Leggett17 
Synthesis Step 

Deviation Deviation/Upset Consequence Safeguards C F R Recommendation(s) 
restrictor in N2H4 
line 

Other than flow Control of the hydrazine flow is 
lost 

Higher reaction rate than expected; 
possible runaway reaction if all N2H4 is 
added at once 

None at present 4 2 MD  

Heat the reaction mixture slowly heated to 200 8C over about 3–4 h allowing water to collect in the Dean–Stark trap 
Reverse flow Water from the Dean Stark trap 

back-flows into the reactor 
Flash evaporation of water if reaction T > 
125 8C; possible loss of containment; 
possible fire 

Chemist monitors 
reaction regularly 

4 2 MD Ensure capacity of 
trap matches 
expected volume of 
water 

Note: Risk rank categories are S–severe; MJ–major; MD–moderate; MR–minor; ML–minimal (Source: Leggett17). 
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APPENDIX F: SUPPORTING INFORMATION FOR USE OF CHECKLISTS 
 

Table F-1: Traditional Laboratory Safety Checklist (Example) 

Table F-2: Laboratory Hazard Risk Assessment Matrix 

Table F-3: Laboratory Process Risk Assessment Matrix 

Table F-4: Laboratory Process Risk Assessment Checklist for a Process Using a 

Chemical 

Table F-5: Hazard Assessment for a Chemical 

Table F-6: Chemical Hazard Assessment (Sodium Cyanide Example) 
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Table F-1: Traditional Laboratory Safety Checklist (Example) 

Laboratory Information 
Laboratory Director/Principal Investigator: 
 
Location: 
 

 
Traditional Laboratory Safety Checklist Yes No N/A COMMENTS 
Training and Documentation 
Up-to-date inventory maintained for all hazardous materials?     
Chemical Safety Data Sheets (SDS) maintained and readily available at 
all times employees are present? 

   

Workplace hazard assessment and certification completed?    
Employees know the location of chemical inventory, SDS and related 
reference material? 

   

Employees received institutional safety training (typical provided by 
Environmental Health and Safety office) and supplemental laboratory-
specific safety training for the hazards present in the laboratory? 

   

Employees familiar with physical and health hazards of chemicals in 
work area? 

   

Employees able to describe how to detect the presence or release of 
hazardous materials? 

   

Employees know how to protect themselves and others from effects of 
hazardous materials? 

   

Employees familiar with Chemical Hygiene Plan (or equivalent)?    
Spill and Emergency Planning 
Employees familiar with the fire safety and building evacuation 
procedures including evacuation routes, nearest fire exits, fire alarm 
pull stations, and fire extinguishers? 

    

Emergency procedures and phone numbers clearly posted?    
First aid materials readily available?    
Are any "antidotes" or special first aid materials required and available 
(e.g., Hydrofluoric Acid = Calcium Gluconate)? 

   

Spill cleanup materials available and laboratory staff familiar with 
their use? 

   

Safety shower and eye wash accessible within 10 seconds and 
unobstructed (e.g., no closed doors)? 

   

Safety shower tested and documented within past year?    
Eye wash tested, flushed, & documented at least monthly?    
Fire alarm pull stations, strobes, speakers, and fire extinguishers 
unobstructed and visible? 

   

Exits clearly marked and unobstructed?    
Personal Protection Clothing, Equipment and Engineering Controls 
Personnel wear shoes that fully cover feet and full length clothing to 
protect legs? 

    

Long hair confined? Jewelry, lanyards and other loose articles are 
confined or removed? 

   

Lab coats of appropriate material available and worn?    
Appropriate gloves available and worn?    
Goggles, face shields, are of appropriate type and worn?    
Respirators available and used in the laboratory? If yes…    

Respirator training, fit test and medical evaluation completed for    
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Table F-1: Traditional Laboratory Safety Checklist (Example) 
employees? 
Respirators cleaned, stored, and inspected regularly?    

Chemical hood available? If yes…    
Chemical hood free of clutter?    
Chemical hood inspected within last 12 months and capable of 
drawing at least 100 LFPM (or more if appropriate)? 

   

Chemical hoods equipped with air flow indicator?    
Perchloric acid operations conducted in specialized wash down 
chemical hoods? 

   

Biological Safety Cabinet available? If yes…    
Biological Safety Cabinet free of clutter and surfaces 
decontaminated? 

   

Biological Safety Cabinet certified within last 12 months?    
Mechanical pipetting used, no mouth suction?    
Chemical Safety  
Are chemicals used in this area? If yes…     

Appropriate labels are found on all hazardous chemical 
containers? 

   

Containers are in good condition (e.g., labels intact, metal cans free 
of rust) and closed when not in use? 

   

Containers properly segregated by hazard class (e.g., flammables 
away from oxidizers, acids separate from bases, incompatible 
acids separated)? 

   

Storage of chemicals above eye level is avoided?    
Flammable liquids stored in OSHA/NFPA approved cabinets and 
safety containers? 

   

Flammables liquids requiring refrigeration stored in either 
explosion proof or flammable resistant refrigerators and freezers 
(i.e., no regular refrigerators)? 

   

Ignition sources avoided when using/storing flammables?    
Corrosives stored in acid cabinets or other appropriate cabinets?    
Peroxide formers properly labeled and inventory tracked?    
Picric acid sufficiently wet?    
Large containers (4L or greater) stored near the floor?    
Bottle carriers or carts utilized when transporting hazardous 
chemicals between work areas? 

   

Proper signs delineate designated areas where high hazard 
chemicals are used? 

   

Designated area properly cleaned and decontaminated?    
Biological Safety 
Are biological materials used in this area? If yes…     

Biological materials are not stored in hallways in unlocked 
freezers or refrigerators. 

   

Biohazard signs are posted in labs handling infectious materials 
(BSL2 and higher). 

   

Disinfectants are on hand for sanitizing bench tops and treating 
spills. 

   

Biological safety cabinet(s) was certified within the last 12 
months. 

   

Ionizing and Non-Ionizing Radiation Safety 
Are radioactive materials used in this area? If yes…     

Pure beta emitters (e.g., P-32, P-33, S-35, C-14)?    
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Table F-1: Traditional Laboratory Safety Checklist (Example) 
Gamma and x-ray emitters (e.g., I-125, I-131, Cr-51, Na-22)?    
Volatile, gaseous radioisotopes (e.g., I125) or aerosol/dust 
generating laboratory operations (e.g., vacuum flasks)? 

   

Sealed sources?    
Irradiators?    
X-ray generating equipment (Electron Microscope, X-ray 
diffraction, Diagnostic X-ray, Computed Tomography)? 

   

Is the proper shielding available for the types of radioisotopes 
being used?  

   

Are appropriate meters available for radioactive material used and 
are meter(s) calibrated? 

   

Are radiation workers provided personal monitoring when 
required? 

   

Are all appropriate signs posted? (Radiation Labels, Notice to 
Employees and Emergency Procedures) 

   

Are all spaces and items which store, handle or use radioactive 
materials properly labeled with “Radioactive Material”, “Radiation 
Area” or other applicable hazard warning labels?  

   

Are radioactive materials secured/locked against unauthorized 
access from nonauthorized users?  

   

Is non-ionizing radiation used in the area? If yes…     
 Laser – Class 1?    

Laser – Class 2?    
Laser – Class 3a?    
Laser – Class 3b?    
Laser – Class 4?    
Personal protective equipment (e.g., eye protection) or shielding 
available specific to the Class lasers used? 

   

Laser hazard warning signage posted?    
(Laser, Electromagnetic)    

Compressed and Cryogenic Gas Safety 
Are compressed gas cylinders used in this area? If yes…     

Cylinders stored upright and properly secured at all times?    
Caps properly secured when cylinders are not in use?    
Regulators always used, proper regulators used for type gas, 
pressure bled when not in use? 

   

Cylinders in good condition and clearly marked?    
Flammables stored separately from oxidizers, toxics in secure 
area, etc.? 

   

Cylinders of flammable gases stored in ventilated enclosures?    
Cylinders moved on cylinder trucks with regulators removed and 
caps secured? 

   

Cylinders of toxic gases (e.g., NFPA health hazard 3 or 4 and 2) 
stored and used in continuously ventilated enclosures? 

   

Cryogenic gas cylinder pressure relief values in proper working 
condition? 

   

Oxygen monitor available in areas with increased likelihood of 
oxygen deficient atmospheres? 

   

Equipment and Physical Hazards Safety 

Are equipment safety signs posted and in good condition?    

 Are all guards and shields in place and secured?    



 

 113 

Table F-1: Traditional Laboratory Safety Checklist (Example) 
Are safe work practices (long hair tied back, no loose clothing, etc.) 
being adhered to by all equipment users?    

Is equipment in good repair with evidence of proper maintenance?    
Are electrical cords in good condition, out of travel paths, and free of 
any cracks or breaks in insulation?    

Is proper PPE available and being used by equipment operators?    

Is a tagging system in place to prevent use of damaged equipment?    

Is access to the equipment restricted?    

Have all users been trained to operate this equipment?    
Are any additional or new hazards present at or around the 
equipment?    

Have there been any modifications to the equipment?    
General Laboratory Safety 
Smoking, eating, and drinking prohibited in lab?     
Lab is maintained secure; door is locked when no one is in lab?    
Appropriate warning signs posted near lab entrance?    
Unobstructed aisles maintained at least 36 in. wide throughout?    
Lab benches and work areas free of clutter?    
Shelves and cabinets in good condition?    
Shelves have seismic restraints, e.g., lips or wires?    
Shelves and cabinets secured to walls?    
Storage above eye level minimized and items restrained from falling?    
Refrigerators and freezers clearly labeled "Not for Storage of Food for 
Human Consumption"? 

   

No storage of food or drink in refrigerators, unless dedicated for such 
and clearly labeled? 

   

Waste Management 
Wastes are not discarded via trash or drain disposal unless specifically 
approved by the appropriate institutional authority (e.g., 
Environmental Health and Safety)? 

    

Is hazardous chemical waste generated in this area? If yes…     
Chemical inventory management/ordering system in place and 
checked before ordering new chemicals? 

   

Waste containers tightly closed unless actively adding or removing 
waste? 

   

Waste storage area has communication equipment readily 
available? 

   

Satellite Accumulation Area (SAA) is located at or near where 
waste is generated? 

   

Maximum SAA storage capacity not exceeded (55‐gallons per 
hazardous waste stream)? 

   

Waste containers are in good condition (not leaking, rusted, 
bulging or damaged)? 

   

Each container is marked with the words “Hazardous Waste”?    
Each container is marked with full chemical names identifying the 
contents stored inside (no abbreviations or formulas)? 

   

Waste containers are kept closed unless adding waste?    
Waste containers storing liquid hazardous waste at or near sinks 
and drains are stored within secondary containment? 
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Table F-1: Traditional Laboratory Safety Checklist (Example) 
Secondary containment is in good condition (e.g., free of cracks, 
gaps and impervious to leaks)? 

   

Is sharps waste (e.g., needles, syringes, scalpel blades, or other 
instruments that has the potential to cut, puncture, or abrade skin) 
generated in this area? If yes… 

   

Sharps wastes are immediately discarded into proper puncture 
resistant containers? 

   

Sharps containers are readily available and managed 
appropriately (e.g., not overfilled)? 

   

Is biological waste generated in this area? If yes…    
Biological waste liquids decontaminated (if applicable) prior to 
drain disposal? 

   

Biological waste solids discarded as regulated medical waste and 
autoclaved or disinfected as appropriate? 

   

Is radioactive waste generated in this area? If yes…    
Is mixed waste (e.g., scintillation vials and any other radioactive 
and hazardous chemical waste mixture) generated in this area? 

   

Are the radioactive waste containers properly labeled?    
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Table F-2: Laboratory Hazard Risk Assessment Matrix 
Laboratory Information 

Laboratory Director / Principal Investigator: 
 
Location: 
 
 

Hazard and 
Exposure 
Category 

How could 
you be 

exposed to 
this 

hazard? 

Given the 
exposure, 

what is 
negative 

outcome? 

Severity of 
Consequences 

Probability of  
Occurrence  

Risk 
Rating 

(CV*OV)  
What is the 

expected 
harm? 

(CV) 
Value 

(1,5,10,20) 

Existing 
Control 
Measure In 
Place 

(OV) 
Value 

(0,1,2,3,4) 

Training and Documentation 

Personnel are 
appropriately 
trained (hazard 
communication, 
waste handling, 
process and 
chemical 
specific hazards 
and risks and 
mitigation, 
emergency 
procedures) 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Personnel are 
aware of all 
activities in the 
lab and 
associated 
hazards and 
risks 

   

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Average 
experience of 
lab personnel 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

SDSs and other 
hazard 
documentation 
are available as 
appropriate 

   

No=1 

Minor=5 

Mod=10 

High=20 
 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Hazard 
communication 
program is in 
place 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Table F-2: Laboratory Hazard Risk Assessment Matrix 
Process-specific 
risk assessment 
has been 
conducted for all 
processes and 
processes 
optimized 

   

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Process-specific 
risk 
assessments are 
reviewed 
periodically 

      

No=1 

Minor=5 

Mod=10 

High=20 
  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Average value of 
process-specific 
risk assessment 
for all processes 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 
0 

Spill and Emergency Planning 
Emergency 
response 
equipment is 
available and 
appropriate 
(spill kits, 
showers, etc.) 

      

No=1 

Minor=5 

Mod=10 

High=20   

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Means of egress 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
emergency 
response 
materials 
available and 
accessible 

   

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 
0 

What is the 
worst thing that 
could happen in 
the lab? 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Personal Protection Clothing, Equipment and Engineering Controls 

Skin / Hand 
Hazards 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Eye / Face 
Hazards 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Respiratory 
Hazards 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Eye Hazards       

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Cut or Puncture 
Hazards from 
Sharp Objects 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Chemical Safety  
Hazard level of 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Amount of 
hazardous 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Adequate space 
and proper 
types of storage 
for materials 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Condition of 
containers and 
contents 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
material 
segregation 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
security 
measures are in 
place 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Current 
Comprehensive 
Inventory 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Containers are 
appropriately 
labeled 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Biological Safety 
Hazard level of 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Amount of 
hazardous 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Table F-2: Laboratory Hazard Risk Assessment Matrix 
Adequate space 
and proper 
types of storage 
for materials 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Condition of 
containers and 
contents 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
material 
segregation 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
security 
measures are in 
place 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Current 
Comprehensive 
Inventory 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Containers are 
appropriately 
labeled 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Radiation Safety 
Hazard level of 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Amount of 
hazardous 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Adequate space 
and proper 
types of storage 
and shielding for 
materials 

   

No=1 

Minor=5 

Mod=10 

High=20 
 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Condition of 
containers and 
contents 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
material 
segregation 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
security 
measures are in 
place 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Table F-2: Laboratory Hazard Risk Assessment Matrix 
Current 
Comprehensive 
Inventory 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Containers are 
appropriately 
labeled 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Compressed and Cryogenic Gas Safety 
Hazard level of 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Amount of 
hazardous 
materials stored 
in lab 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Adequate space 
and proper 
types of storage 
for materials 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Condition of 
containers and 
contents 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
material 
segregation 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Appropriate 
security 
measures are in 
place 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Current 
Comprehensive 
Inventory 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Containers are 
appropriately 
labeled 

      

No=1 

Minor=5 

Mod=10 

High=20 

  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Equipment and Physical Hazards Safety 
Sharps Hazards 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Trip hazards 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Electrical 
hazards 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Table F-2: Laboratory Hazard Risk Assessment Matrix 
Temperature 
extreme hazards 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Pressure 
Extreme 
Hazards 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Moving Parts 
Hazards 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

General Laboratory Safety 
Facilities are 
adequate for 
types and 
quantities of 
chemicals 
present 

      

No=1 

Minor=5 

Mod=10 

High=20   

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 
0 

Facilities are 
adequate for 
types and 
quantities of 
processes 
occurring in the 
lab 

      

No=1 

Minor=5 

Mod=10 

High=20   

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Waste Management 
All waste is 
stored and 
segregated 
appropriately 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

All waste is 
appropriately 
labeled 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

All waste is 
removed on a 
regular basis 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

All waste 
containers and 
contents are in 
good condition 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Table F-3: Laboratory Process Risk Assessment Matrix 

Laboratory Process and Procedure Overview 

Laboratory Director / Principal Investigator: 

Location: 

Process Title: 

Description: 

 

Hazard and 
Exposure Category 

How could 
you be 

exposed to 
this 

hazard?  

Given the 
exposure, 

what is 
negative 

outcome? 

Severity of 
Consequences 

Probability of  
Occurrence 

Risk 
Rating 

(CV*OV)  
What is the 

expected 
harm? 

(CV) 
Value 

(1,5,10,20) 

Existing 
Control 
Measure In 
Place 

(OV) 
Value 

(0,1,2,3,4) 

Training and Documentation 

Specialized training 
requirements for 
material hazards 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Specialized training 
requirements for 
equipment / process 
hazards 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Spill and Emergency Planning 

Means of Egress 
(Emergency) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Unattended 
Operations 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Working Alone       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Personal Protective Clothing, Equipment and Engineering Controls 

Skin / Hand Hazards       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Eye / Face Hazards       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Respiratory Hazards       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Eye Hazards       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Cut or Puncture 
Hazards from Sharp 
Objects 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Chemical Safety and Exposure Assessment (Global Harmonization Standard (GHS) Hazard Statement 
Codes in Parenthesis) 
Explosive 
Self-Reactive 
Substances 
Organic Peroxides (A-
B)  
(GHS: H200-H205; H240; 
H241) 

      

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Pyrophoric 
Self-Heating 
Substances 
Organic Peroxides (C-
F) 
(GHS: H242; H250) 

   

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 
0 

Flammable Liquids 
(GHS: H224-H226) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Flammable Solid or 
Combustible Dust 
(GHS: H228) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Oxidizer, Organic 
Oxidizer 
(GHS: H271; H272) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Corrosive Acid or 
Base 
(GHS: H290; H314; H318) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Acute Toxicity  
(inhalation)  
(GHS: H330; H331) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Acute Toxicity  
(oral, dermal)  
(GHS: H300; H301; H310; 
H311) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Other Irritants 
Dermal Sensitizers 
Harmful Materials  
Narcotic Effects 
(GHS: H302; H312; H315; 
H317; H319; H332; H335; 
H336) 

   

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Respiratory 
Sensitization, Germ 
Cell Mutagenicity, 
Carcinogenicity, 
Reproductive 
Toxicity, Specific 
Target Organ Toxicity, 
Aspiration Hazard 
(GHS: H304; H334; H340-
H373) 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Impacts to the 
Environment 
(GHS: H400–H420) 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Material Handling of 
Chemicals (Bulk) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Compressed and Cryogenic Gas Safety and Exposure Assessment (GHS Hazard Statement Codes in 
Parenthesis) 

Flammable 
Gas/Aerosols 
(GHS: H220–H223) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Compressed Gas 
(GHS: H280) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Cryogenic Liquid/Gas 
(GHS: H281) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Biological Safety and Exposure Assessment 

Human blood, tissue, 
fluids, or other 
potentially infectious 
materials  
(Bloodborne 
Pathogens) 

      

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 
0 

Bacteria, viruses, or 
other research 
biohazardous agents 
other than human 
materials 

      

No=1 

Minor=5 

Mod=10 

High=20 
 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Working with 
Animals 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Radiation Safety and Exposure Assessment 

Non-ionizing 
radiation (Laser) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Non-ionizing 
radiation 
(Electromagnetic) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Radiation Producing 
Equipment 
(Electron Microscope, 
X-ray diffraction, 
Diagnostic X-ray, 
Computed 
Tomography) 

      

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 0 

Radioactive Materials: 
Unsealed Sources 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Radioactive Materials: 
Sealed Sources 

   

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Radioactive Waste: 
Solid (paper, plastic 
glass), Solid Other, 
Liquid (aqueous, non-
aqueous), Mixed 
Chemical Waste 

   

No=1 

Minor=5 

Mod=10 

High=20  

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 
0 

General Laboratory Safety and Exposure Assessment 

Heat/Cold       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Noise       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Walking/Working 
Surfaces 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Electrical Hazards and 
Energy Control (Lock-
out/Tag-out) 

      

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 
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Fall Hazards        

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Equipment and Physical Hazards Exposure Assessment 

Pressure Vessels       

No=1 

Minor=5 

Mod=10 

High=20 

 

N/A=0 

Rare=1 

Poss=2 

Likely=3 

Certain=4 

0 

Rotating Equipment & 
Points of Operation 

      

No=1 
Minor=5 
Mod=10 
High=20 

 

N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

0 

Welding/Cutting 
Hazards 

      

No=1 
Minor=5 
Mod=10 
High=20 

 

N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

0 
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Table F-4: Laboratory Process Risk Assessment Checklist for a Process Using a Chemical 

Laboratory Process Risk Assessment Checklist Overview 

Laboratory Director / Principal Investigator: 
Location: 
Process Title: 
Description: 
 

Laboratory 
Process Risk 
Assessment 

Checklist 

How could 
you be 

exposed to 
this hazard?  

Given the 
exposure, 

what is 
negative 

outcome? 

Severity of 
Consequences 

Probability of  
Occurrence 

Risk 
Rating 

(CV*OV)  
What is the 

expected 
harm? 

(CV) 
Value 

(1,5,10,20) 

Existing 
Control 
Measure In 
Place 

(OV) 
Value 

(0,1,2,3,4) 

Training and Documentation 

Specialized 
training 
required for the 
process or 
material 
hazards? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Specialized 
procedures 
developed for 
the safe 
completion of 
this operation? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Spill and Emergency Planning 

Does the process 
present risk of 
fire? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will any part of 
the process be 
unattended 
while in 
operation? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Are sufficient 
means of egress 
available for the 
nature and scale 
of hazards? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Are aisle spaces 
clear of 
obstructions and 
walking surfaces 
in good 
condition? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Personal Protective Clothing, Equipment and Engineering Controls 
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Is there risk of 
splashing 
materials into 
eyes or on skin? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Is there risk of 
eye or face 
impact? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will there be 
exposure to 
sharp objects? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Chemical Safety and Exposure Assessment 

Does chemical 
process present 
risk of explosion, 
hazardous 
polymerization, 
or other 
uncontrolled 
reaction? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will a 
combustible 
dust be used or 
generated? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Is there risk of 
exposure to 
corrosive 
materials? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Is there risk of 
exposure to 
acutely toxic 
materials? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Is there risk of 
exposure to 
respiratory 
sensitizers, 
mutagens, 
carcinogens, 
reproductive 
toxins, materials 
that target 
specific organs, 
or aspiration 
hazards? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Are any 
materials 
classified as 
nanomaterials?  

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Biological Safety and Exposure Assessment 
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Table F-4: Laboratory Process Risk Assessment Checklist for a Process Using a Chemical 

Will there be 
exposure to 
human blood, , 
tissue, fluids, or 
other potentially 
infectious 
materials 
(Bloodborne 
Pathogens) 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will there be 
exposure to 
bacteria, viruses, 
or other 
research 
biological 
hazards? 

       

Will there be 
exposure to 
animals? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Radiation Safety and Exposure Assessment 

Will there be 
exposure to non-
ionizing 
radiation? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will there be 
exposure to 
ionizing 
radiation? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Compressed and Cryogenic Gas Safety and Exposure Assessment 

Are compressed 
gases used? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Equipment and Physical Hazards Exposure Assessment 

Will there be 
exposure to 
electrical 
hazards? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Is any part of the 
process 
conducted at 
elevated or low 
pressure? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Is any part of the 
process 
conducted at 
elevated or low 
temperature? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 
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Will the process 
involve 
generation of 
excessive noise? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will there be 
exposure to 
equipment that 
presents risk of 
pinching or 
crushing body 
parts? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will any part of 
the operation be 
conducted on an 
elevated area? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 

 

Will personnel 
be required to 
lift or otherwise 
manipulate 
heavy objects? 

   No=1 
Minor=5 
Mod=10 
High=20 

 N/A=0 
Rare=1 
Poss=2 
Likely=3 
Certain=4 
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Table F-5: Hazard Assessment for a Chemical 

Laboratory Chemical Hazard Assessment and Overview 

Laboratory Director / Principal Investigator: 

Location: 

Chemical Name: 

Description: 

 

HIGH HAZARD SUBSTANCE (HHS) CHECKLIST 

High Hazard Classification:   High Acute Toxicity  Carcinogen  Reproductive Toxin 

  Air Reactive / Pyrophoric  Water Reactive  Explosive / Unstable 

Physical state/concentration: 
 
 
Maximum quantity kept on hand: 
 
 

Estimated rate of use (e.g., grams/month): 
 

Toxicity:    LD50 Oral (Rat)______________     LD50 Skin (Rabbit)_______________   Other__________________ 
 
Reactivity and Incompatibility: 

 

SIGNIFICANT ROUTE(S) OF EXPOSURE (CHECK ALL THAT APPLY) 

 Inhalation  Skin contact  Percutaneous injection  Eye contact  Ingestion 

ADDITIONAL MATERIALS FOR REVIEW (ATTACHED) 

 Safety Data Sheet (SDS) 

 Other: 

 

 Laboratory/Experimental Protocol  

EXPOSURE CONTROLS 

Ventilation/Isolation: Personnel must work under/in the following equipment to minimize personal exposure:   
 Chemical hood   Glove box/AtmosBag  BioSafety Cabinet     Balance Enclosure    Other (list): 

If Glove box or AtmosBag, identify gas environment: 

Personnel Protective Equipment (PPE)/Clothing: Laboratory coats, close-toed shoes, clothing that covers the legs and 
gloves (disposable latex or nitrile) are the minimum PPE requirements for all personnel working in the laboratory. Identify 
additional PPE requirements for work with HHS: 

 
Protective clothing:  Disposable laboratory coat    Fire-resistant laboratory coat (e.g., Nomex)   
  Others (list): _______________________________________________________________________ 
 
Face / Eyes: 

 
 Face shield 

 
 Safety goggles 

 
 Safety glasses 

 
Gloves (type): ________________________________________________ 

 

 Respirator (type): _________________________ 

USE AND STORAGE 

Authorized personnel: Identify categories of laboratory personnel who could obtain approval to handle and use this 
HHS: 
 Principal Investigator  Employees/Staff  Students  Volunteers 
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 Postdoctoral Employees  Other (describe): 

 Personnel must not work alone in the laboratory while handling this material 

Procedure: In additional to the institution’s chemical hygiene plan, identify what procedures/guidelines are available for the 
safe handling and use of this HHS. Check all that apply and list below. 
 Laboratory procedure(s)  Journals  Manufacturer Guidelines   Other 
List all procedures: 

 

 

 

Vacuum system used?    Yes  No   If yes,  Cold trap  Filter   other (list): 
Administered to animals?  Yes  No 

Use Location:  Storage Location: 
Bldg(s)/ Room(s):  Bldg(s)/ Room(s): 
Identify location(s) where HHS is used (check all that apply): 
 Entire laboratory     Chemical hood     Designated area 
 Other (list): _________________________________________ 

Identify location(s) where HHS is stored (check all that 
apply): 
 Refrigerator/freezer    Hood       Double containment 
 Vented cabinet       Flammable liquid storage cabinet 
 Other (list): ________________________________________ 

Hazard Communication and Signage: Confirm that the hazards of the HHS are communicated to laboratory personnel and 
visitors where HHS is stored and used. 
 All containers are clearly labeled with the identity of the High Hazard Substance. 
 Designated storage and use locations within laboratory have signage identifying the HHS hazards present in those locations. 

MEDICAL ATTENTION AND FIRST-AID 

Laboratory personnel should seek medical attention when: 

 signs or symptoms associated with a hazardous chemical exposure are experienced, or 
 exposure monitoring reveals an exposure level routinely above acceptable levels, or  
 a spill, leak, explosion or other event results in the likelihood of a hazardous exposure. 

 
Emergency Medical Provider: 

Location: 

Contact Information:  

Are specific first-aid supplies/procedures required (e.g., antitoxin) for work with this material?  Yes     No 

If yes, attach the specific procedures to be followed post exposure to this form. 

 

DECONTAMINATION 

Are special decontamination procedures required for this HHS?  Yes   No    If Yes, provide information below: 

Identify items that require decontamination: 

 Work areas      Nondisposable equipment        Glassware        Disposable laboratory equipment and supplies 
 Other (list):   
 
Decontamination Method (describe):  

 

 

EMERGENCY PROCEDURES AND SPILL RESPONSE 

Emergency Safety Equipment: In addition to an eyewash station, emergency shower and ABC fire extinguisher, are any other 
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specialized emergency spill control or clean-up supplies required when working with this HHS?  Yes  No 

If yes, list all required supplies/equipment with locations:  

 

 

 

 

 

WASTE MANAGEMENT AND DISPOSAL 

Identify waste management methods for all research and waste byproducts associated with this HHS: 

 Chemicals wastes are collected and disposed as EPA hazardous waste including chemically contaminated sharps. 

 Neutralization or deactivation in laboratory prior to disposal (describe method; this method requires EHS preapproval). 

 HHS is EPA Acutely Toxic Chemical. Collect Sharps and used containers as Hazardous Waste. 

 Other disposal method (describe method; this method requires EHS preapproval). 

Chemical Waste Storage Location: _______________________________________________________________________________ 

TRAINING 

All laboratory personnel must at a minimum completed safety training on an annual basis. Additionally, laboratory personnel 
who handle or use the High Hazard Substance must demonstrate specific competency and familiarity regarding the safe 
handling and use of this HHS prior to purchase or use. The Principal Investigator is responsible for ensuring all laboratory 
personnel handling and using this HHS are trained in the following: 
 Review of HHS Checklist and associated documentation including Exposure Controls and PPE. 
 Review Safety Data Sheet including Signs and Symptoms of Exposure. 
 Hands-on training with the Principal Investigator or other knowledgeable and experienced senior laboratory staff member 

on the safe handling and use of the High Hazard Substance. 
 New personnel must work under close supervision of Principal Investigator or other knowledgeable and experienced senior 

laboratory staff member. 
 Other (list): ____________________________________________________________________________________________ 
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Table F-6: Chemical Hazard Assessment Example: Sodium Cyanide 

Laboratory Chemical Hazard Assessment and Overview 

Laboratory Director / Principal Investigator: 

Location: 

Chemical Name: Sodium Cyanide (NaCN)            Trade name/Synonyms: Hydrocyanic acid, sodium salt; 
Cyanogram: 

Description: 

 
 

HIGH HAZARD SUBSTANCE (HHS) CHECKLIST 

High Hazard Classification:   High Acute Toxicity  Carcinogen  Reproductive Toxin 

  Air Reactive / Pyrophoric  Water Reactive            Explosive / Unstable 

Physical state/concentration: Solid (powder) / ≥97.0 % 
 
 
Maximum quantity kept on hand: 
 
 

Estimated rate of use (e.g., grams/month): 

 
Toxicity:    LD50 Oral (Rat): 4.8 mg/kg          LD50 Skin (Rabbit): 10.4 mg/kg         Other__________________ 
 
OSHA HAZARD CLASSIFICATION: 
Target Organ Effect, Highly toxic by inhalation, Highly toxic by ingestion, Highly toxic by skin absorption 
 
GHS CLASSIFICATION: (http://www.osha.gov/dsg/hazcom/ghs.html) 
 
H300: Acute toxicity, Oral (Category 1) 
H310: Acute toxicity, Dermal (Category 1) 
H330: Acute toxicity, Inhalation (Category 2) 
H400: Acute aquatic toxicity (Category 1) 
 
GHS PICTOGRAM: 
 

                                                   
            DANGER: Acute Toxicity             
 
Reactivity and Incompatibility: Incompatible with strong acids and strong oxidizers. Sodium cyanide easily dissociates to the 
free cyanide ion in the presence of acids, water or water vapor. Reacts with acids to liberate toxic and flammable hydrogen 
cyanide gas. Water or weak alkaline solutions can produce dangerous amounts of hydrogen cyanide in confined areas. Can 
react with carbon dioxide in ordinary air to form hydrogen cyanide gas. Hydrogen cyanide is a chemical asphyxiant and 
interferes with cellular uptake of oxygen. 

SIGNIFICANT ROUTE(S) OF EXPOSURE (CHECK ALL THAT APPLY) 

 Inhalation  Skin contact  Percutaneous injection  Eye contact  Ingestion 

ADDITIONAL MATERIALS FOR REVIEW (ATTACHED) 

 Safety Data Sheet (SDS)         Laboratory/Experimental Protocol 

 Other: Safe Weighing of Toxic Powders 

 

http://www.osha.gov/dsg/hazcom/ghs.html
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EXPOSURE CONTROLS 

Ventilation/Isolation: Personnel must work under/in the following equipment to minimize personal exposure:   
 Chemical hood   Glove box/AtmosBag   BioSafety Cabinet    Balance Enclosure    Other (list): 

If Glove box or AtmosBag, identify gas environment:  

Personnel Protective Equipment (PPE)/Clothing: Lab coats, close-toed shoes, clothing that covers the legs and gloves 
(disposable latex or nitrile) are the minimum PPE requirements for all personnel working in the lab. Identify additional PPE 
requirements for work with HHS: 
Protective clothing:  Disposable lab 

coat 
 Fire-resistant lab coat (e.g., 
Nomex) 

 Others (list): 

Face / Eyes:  Face shield    Safety goggles  Safety glasses 
Gloves (type): Nitrile (minimum layer thickness: 0.11 mm) 
 
Gloves must be inspected prior to use. Use proper glove removal technique (without 
touching glove’s outer surface) to avoid skin contact with this product. After removal 
of gloves, wash hands thoroughly with soap and copious amounts of water. 

 Respirator (type): 

USE AND STORAGE 

Authorized personnel: Identify categories of laboratory personnel who could obtain approval to handle and use this HHS: 

 Principal Investigator  Employees/Staff  Students   Volunteers 

 Postdoctoral Employees  Other (describe):   

 Personnel must not work alone in the laboratory while handling this material 

Procedure: In additional to the institution’s chemical hygiene plan, identify what procedures/guidelines are available for the 
safe handling and use of this HHS. Check all that apply and list below. 
 Lab procedure(s)  Journals:   Manufacturers Guidelines   Other:  
 
List all procedures: 

 
 Follow “Safe Weighing of Toxic Powders” procedures when weighing sodium cyanide powder. 
 All work MUST be done in a chemical fume hood that is operating properly. 
 Do not work alone when working with cyanides. 
 Keep container dry and avoid formation of dust and aerosols. When preparing solutions, add small volumes of dry 

sodium cyanide to large volumes of water (do not add small volumes of water to dry sodium cyanide. 
 Secure storage of solid sodium cyanide; in a dry well ventilated place. 

 
Vacuum system used?    Yes  No   If yes,  Cold trap  Filter   other (list): 
Administered to animals?  Yes  No   If yes, is a RARC Protection and Control from completed?  Yes  No 
Use Location:  Storage Location: 
Bldg(s)/ Room(s):  Bldg(s)/ Room(s):  
Identify location(s) where HHS is used (check all that apply): 
 Entire lab     Chemical hood     Designated area 
 Other (list): 

Identify location(s) where HHS is stored (check all that 
apply): 
 Refrigerator/freezer    Hood       Double containment 
 Vented cabinet       Flammable liquid storage cabinet    
Other (list): 

Hazard Communication and Signage: Confirm hazards of HHS are communicated to laboratory personnel and visitors where 
HHS is stored and used. 
 All containers are clearly labeled with the identity of the High Hazard Substance. 
 Designated storage and use locations within laboratory have signage identifying the HHS hazards present in those locations.  

MEDICAL ATTENTION AND FIRST-AID 

All laboratory personnel who work with hazardous chemicals have access to medical attention and first-aid, including follow-
up examinations which the examining physician determines to be necessary. Laboratory personnel should seek medical 
attention when:  

 signs or symptoms associated with a hazardous chemical exposure are experienced, or 
 exposure monitoring reveals an exposure level routinely above acceptable levels, or  
 a spill, leak, explosion or other event results in the likelihood of a hazardous exposure. 
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Emergency Medical Provider: 

Location:  

Contact Information:  
Are specific First-Aid supplies/procedures required (e.g., antitoxin) for work with this material? ( Yes    ( No 
If Yes, attach the specific procedures to be followed post exposure to this form. 
 
Acute Effects: 
In most cases, cyanide poisoning causes a deceptively healthy pink to red skin color. However, if a physical injury or lack of 
oxygen is involved, the skin color may be bluish. Reddening of the eyes and pupil dilation are symptoms of cyanide poisoning. 
Cyanosis (blue discoloration of the skin) tends to be associated with severe cyanide poisonings. Trained emergency response 
personnel should administer a standard cyanide antidote kit (small inhaled doses of amyl nitrite, followed by intravenous 
sodium nitrite, followed by intravenous sodium thiosulfate). Working with a significant quantity of sodium cyanide requires 
the presence of an antidote kit containing amyl nitrite ampoules. Actions to be taken in case of cyanide poisoning should be 
planned and practiced before beginning work with cyanides.  

Inhalation: Corrosive to the respiratory tract. Sodium cyanide inhibits cellular respiration and may cause blood, central 
nervous system, and thyroid changes. May cause headache, weakness, dizziness, labored breathing nausea and vomiting, which 
can be followed by weak and irregular heartbeat, unconsciousness, convulsions, coma and death. Evacuate the victim to a safe 
area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If breathing is difficult, administer oxygen. 
If the victim is not breathing, perform mouth-to-mouth resuscitation. WARNING: It may be hazardous to the person providing 
aid to give mouth-to-mouth resuscitation when the inhaled material is toxic. Get medical attention immediately. 
 
Ingestion: Corrosive to the gastrointestinal tract with burning in the mouth and esophagus, and abdominal pain. Larger doses 
may produce sudden loss of consciousness and prompt death from respiratory arrest. Smaller but still lethal doses may 
prolong the illness for one or more hours. Bitter almonds odor may be noted on the breath or vomitus. Other symptoms may be 
similar to those noted for inhalation exposure. If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Loosen tight clothing such as a collar, tie, belt or 
waistband. Get medical attention immediately. 
 
Skin Contact: Corrosive. May cause severe pain and skin burns. Solutions are corrosive to the skin and eyes, and may cause 
deep ulcers which heal slowly. May be absorbed through the skin, with symptoms similar to those noted for inhalation. In case 
of contact, immediately flush skin with plenty of water for at least 15 minutes while removing contaminated clothing and 
shoes. Get medical attention immediately. 
 
Eye Contact: Corrosive. Symptoms may include redness, pain, blurred vision, and eye damage. Check for and remove any 
contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15 minutes. Cold water may be used. 
Get medical attention immediately. 
 
Chronic Effects: 
Prolonged or repeated skin exposure may cause a "cyanide" rash and nasal sores. 
 
Cancer Hazard:  
Unknown. 
It is a mutagen and should be treated as a possible carcinogen. 
 
FIRST AID PROCEDURES 
 
1. Personal Protection By First Aid Personnel 
First aid personnel providing first aid treatment to a patient exposed to sodium cyanide solid should observe 
the following precautions for their own personal protection: 

· Avoid contact with contaminated skin, clothing and equipment by wearing protective gloves; 
· Wear chemical goggles as a minimum level of eye protection to prevent sodium cyanide dust entering eyes; 
· Avoid inhalation of sodium cyanide dust during rescue in contaminate areas by wearing suitable respiratory protection; 
· Respiratory protection suggested is: an air supplied breathing apparatus, or positive pressure self contained breathing 

apparatus. 
2. Swallowed 
Immediately: 

· Remove the patient from the source of contamination to fresh air, if hydrogen cyanide gas (HCN) is present; 
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· If the patient is not breathing, do not use mouth to mouth, or mouth to nose ventilation, because of the danger to the  

rescuer, instead use a resuscitation bag and mask (Oxy-Viva); 
· If pulse is absent, start external cardiac massage and follow standard Advanced Cardiovascular Life Support (ACLS) 
guidelines; 
· Give 100% oxygen by mask (Oxy-Viva) if available; 
· Remove all contaminated clothing and footwear into a sealable collection bag, launder 
 contaminated clothing thoroughly and wash the affected areas with soap and copious amounts of 
 water. 

3. Eyes 
Persons with potential eye exposure should not wear contact lenses. 
Immediately irrigate eye with copious amounts of water, while holding eyelids open, for at least 15 minutes. 
Seek medical assistance immediately. 

 
4. Skin 

Wash affected area with copious amounts of water for at least 15 minutes. 
Remove contaminated clothing and launder before reuse. 
Seek medical assistance following skin contact. 

5. Inhalation 
Proceed as for 2. Swallowed above. 
 

DECONTAMINATION 

Are special decontamination procedures required for this HHS?  Yes   No    If Yes, provide information below: 
 
Identify items that require decontamination: 
 Work areas      Non-disposable equipment        Glassware        Disposable lab equipment and supplies 
 Other (list):   
 
Decontamination Method (describe): Decontaminate work space and equipment with 10% bleach solution. Avoid creating dust. 
Contaminated pipette tips, tubes, weighing trays, gloves, paper towel, napkins and any other clean up debris must be disposed 
of as hazardous waste. After removal of gloves, wash hands thoroughly with soap and copious amounts of water. 
 

EMERGENCY PROCEDURES AND SPILL RESPONSE 

Emergency Safety Equipment: In addition to an eyewash station, emergency shower and ABC fire extinguisher, are any other 
specialized emergency spill control or cleanup supplies required when working with this HHS?  Yes  No 
 
If yes, list all required supplies/equipment with locations: 
 
Spill Response Procedures: 
Remove everyone from the area. Close all doors leading to the lab and restrict access to the area. Call safety office immediately 
after at ___________. 
 

WASTE MANAGEMENT AND DISPOSAL 

Identify waste management methods for all research and waste byproducts associated with this HSS: 
 Chemicals wastes are collected and disposed as EPA hazardous waste including chemically contaminated sharps. 
 Neutralization or deactivation in laboratory prior to disposal (describe method and requires EHS preapproval).  
 HHS is EPA Acutely Toxic Chemical. Collect Sharps and used containers as Hazardous Waste. 
 Other disposal method (describe method and requires EHS preapproval).  
Chemical Waste Storage Location: _______________________________________________________________________________ 

TRAINING 

All laboratory personnel must at a minimum completed safety training on an annual basis. Additionally, laboratory personnel 
who handle or use the High Hazard Substance must demonstrate specific competency and familiarity regarding the safe 
handling and use of this HHS prior to purchase or use. The Principal Investigator is responsible for ensuring all laboratory 
personnel handling and using this HHS are trained in the following: 
 
( Review of HHOP and associated documentation including Exposure Controls and PPE. 
( Review Safety Data Sheet including Signs and Symptoms of Exposure 
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( Hands-on training with the Principal Investigator or other knowledgeable and experienced senior laboratory staff on the safe 
handling and use of the High Hazard Substances. 
( New personnel must work under close supervision of Principal Investigator or other knowledgeable and experienced senior 

laboratory staff. 
( Other (list): 
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APPENDIX G: SUPPORTING INFORMATION FOR STRUCTURED 

DEVELOPMENT OF SOPs 
 
Table G-1: Example of Completed Matrix for the Structured Development of SOPS 

Figure G-2: Example Standard Operating Procedure 
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Table G-1 (columns 1–4): Example of Completed Matrix for the Structured Development of 
SOPs  

Evaluate Each Step 
or Task 

Hazard Identification - 
Known and Potential 
Hazards - Safety 
constraints & restrictions 

Specific issues 
identified 

Risk Assessment - What is 
most likely to go wrong - 
what are the most severe 
consequences even if 
unlikely? 

Literature search and 
consultation with 
experienced supervisors 
for lessons learned 

Regulatory Concerns 

Understanding applicability, 
cost constraints, lack of 
options, delays, require 
assistance, permits 

Fire codes for flammable 
compressed gases limits 
storage amounts and 
conditions, regulators, 
tubing, connections and 
may require special 
storage, alarms, etc. Fire 
code requires conditions 
for safe egress. 
Compressed gases are 
regulated by NFPA and 
OSHA. NFPA and IFC also 
regulate toxic gases (see 
below). 

Improper storage can lead to 
a leak or high vol. gas release. 
Improper connections can 
lead to a leak or static 
buildup. Emergency response 
may be impeded by lack of 
shut off valves or kill 
switches. Lack of fire 
alarms/suppression could 
result in catastrophic fire 
damage. For flammable gas 
CO, regulatory concerns 
relate to flammability, 
toxicity, and gas under 
pressure (see below). 

NFPA codes have been 
written to address 
deficiencies in 
construction, operations, 
storage, etc. that had led to 
loss of life. Literature 
reviews should uncover 
laboratory accidents 
involving most flammable 
gases, compressed gases, 
many pieces of equipment 
and many processes. 
Additionally, the release of 
toxic gases is well 
documented 

Human Factors 

Inexperienced worker, new 
experiment, work hours, 
follows directions, medical 
conditions, effect of errors, 
effect of cold or fatigue, 
language barrier 

Relatively new graduate 
student from overseas 
with limited command of 
English. New experiment 
for this student. 

Student may misunderstand 
parts of scientific 
procedure/safety 
procedures. Student may not 
have been adequately 
prepared or trained. Student 
may not be able to acquire 
emergency help. 

Student should be 
required to review 
literature extensively to 
understand the hazards, 
potential for accidents, 
measures for mitigation or 
prevention of an accident. 

Facility 

Lighting, hand wash sink, 
egress, electrical circuits, 
ventilation, emergency 
equip., code adherence, 
confined space, storage 
arrangements, sturdy 
shelves 

  

Is gas segregated from 
oxidizers? Is cylinder 
secured? Does the cylinder 
impede egress? Are there 
sprinklers in the laboratory 
and/or the hood? 

  

Materials 

Biological, Radiological, 
Chemicals; for chemicals--
flammability, toxicity, PEL, 
Physical data, reactivity, 
corrosivity, thermal & 
chemical stability, 
inadvertent mixing, routes 
of exposure 

The flammable gas is 
carbon monoxide, a toxic 
gas with a GHS acute 
toxicity rating of 3 and no 
physiological warning 
properties. Must be used 
at 100%, passed through 
a synthesis unit, and 
released. May run 
continuously for 24 
hours. 

Potential for fire, but if leak 
develops, exposure risk is 
high. Realize that a gas leak 
can only be detected 
w/monitoring system; note 
potential for slow buildup of 
toxic gas, and potential for 
chronic sub-acute poisoning; 
effects of illness may be 
delayed 

At the time of publication 
OSHA guidance is found at: 
http://www.osha.gov/SLT
C/healthguidelines/carbo
nmonoxide/recognition.ht
ml        Lessons Learned: 
http://thepost.ohiou.edu/
content/plans-initiated-
prevent-carbon-monoxide-
leaks ; recommend 
internet search for other 
information 

Equipment and 
Labware 

Materials integrity, 
maintenance, piping, 
electrical, relief systems, 
ventilation systems, safety 
mechanism 

  
Ensure use of appropriate 
piping with adequate safety 
mechanisms 

  

Process 

Unsafe quantity or 
concentration, unsafe temp, 
pressure, flow or 
composition, deviations, 
potential for runaway 
reaction 

  
Identify potential ignition 
sources. Is there a possibility 
of an explosive quantity? 

  

Effect of change in 
design or conditions 

More energetic or toxic, 
increase potential for 
release, hazards of scale up 
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Table G-1 (columns 1–4): Example of Completed Matrix for the Structured Development of 
SOPs  

Evaluate Each Step 
or Task 

Hazard Identification - 
Known and Potential 
Hazards - Safety 
constraints & restrictions 

Specific issues 
identified 

Risk Assessment - What is 
most likely to go wrong - 
what are the most severe 
consequences even if 
unlikely? 

Literature search and 
consultation with 
experienced supervisors 
for lessons learned 

Possibility for 
additive or 
synergistic effect or 
unknown effects 

Lack of expertise or 
knowledge, newly 
synthesized materials, 
untested or unfamiliar 
equipment, materials or 
processes 

      

Effluents and waste 
management 

Challenges to proper 
disposal, potential for 
exposure or contamination, 
hazardous releases to air or 
water 

  
Is gas used up in experiment 
or will some be released?   

Availability of PPE 

Inadequate PPE or shielding 
for hazard, cost factors, 
worker compliance, lack of 
alternatives 

  

Eye protection, shielding, 
flame resistant lab coat, 
gloves. Wear nonsynthetic 
clothing. 

  

Emergency Response 
resources 

Inadequate or unavailable, 
lack of knowledge about 
emergency procedures 

  

Identify location of fire 
extinguishers. Review how to 
request emergency 
assistance. 

  

Potential failure 
points or routine 
activities with high 
risk of harm 

Weighing toxic materials on 
lab bench, opening an 
autoclave, hard to close 
caps, lack of "kill" switch 

  
Automatic shut off in the 
event of a fire?   
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Table G-1 (columns 5–9): Example of Completed Matrix for the Structured Development of 
SOPs  

Evaluate Each 
Step or Task 

Strategies to 
Eliminate, Control 
or Mitigate Hazard  
 

Suggested strategies 
to address identified 
hazards  
(Plan A) 

Ask Again - What Could 
Go Wrong? Consider 
atypical or less likely 
events - Identify possible 
Failure points or known 
failures of prior 
strategies 

Plan B to 
Eliminate, Control 
or Mitigate 

Will Standard 
Precautions be 
Adequate? (Develop 
written criteria) 

Regulatory 
Concerns 

CHP, OSHA 
carcinogen 
regulations, 
controlled substances 
DEA regulations, 
permits for select 
agents and/or 
radioactive materials, 
etc.      Review 
compliance plan with 
EHS or other local 
and national experts. 
Consult technical 
experts from gas 
vendor for guidance. 
Make a checklist 
using applicable 
regulations and 
insert into lab safety 
manual or CHP  

Verify within code 
limits using checklist 
and other identified 
compliance strategies. 
For CO, a gas cabinet 
or other exhaust 
cabinet is required for 
storage. Determine if 
small volume cylinders 
can be used and store 
them in the fume hood. 

Think about why these 
codes exist. What purpose 
are the regulations 
requiring certain 
connections, tubing 
materials, shut off valves 
and switches, safe egress, 
fire monitoring and 
suppression, toxic gas 
alarms?  

Identify compliance 
weakness (e.g., old 
building without 
sprinklers). Identify 
secondary measures 
that could address 
these deficiencies: 
install sprinklers, 
install extra alarm 
systems; have 
emergency backup 
support ready; 
isolate experiment 
to safest part of lab, 
move experiment to 
sprinklered lab 

Standard precautions 
are probably not 
adequate without 
considering the 
regulations 
addressed in the 
review and checklist. 
Once the checklist is 
completed and plans 
are determined to be 
adequate, this part of 
the SOP could be 
standard. 

Human Factors 

Reiterative training, 
enforce lab rules, 
supervision, 
ascertaining worker 
knowledge, ensure 
worker is well-
informed, practice 
small, SOPs, buddy 
system.     Ensure 
student has taken all 
relevant training 
including emergency 
response. Student 
should be directly 
supervised until 
he/she has shown 
proficiency in all 
aspects of hazard 
control and 
emergency response. 
Student should write 
SOP and review with 
senior lab staff. 

Student should be 
adequately trained and 
supervised. A dry run 
or scaled down 
experiment should be 
performed first. 

Most likely human failure 
would involve 
communication 
difficulties. These must be 
addressed in advance as 
well as monitored during a 
hazardous experiment. 

Supervisor and 
student should 
discuss scenarios 
for potential gas 
leak, fire, explosion, 
and supervisor 
should be satisfied 
that student can 
address these. 
Alternatively, 
student may assist 
more experienced 
lab worker. 

SOP may be 
developed if 
experiment becomes 
routine, as long as 
clear indications are 
present regarding 
when to consult 
supervisors or 
review safety plan. 

Facility 

Ensure proper 
environment and 
conditions - can use 
checklist 

Checklist to verify 
proper configuration 
prior to start work 
each day. 
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Table G-1 (columns 5–9): Example of Completed Matrix for the Structured Development of 
SOPs  

Evaluate Each 
Step or Task 

Strategies to 
Eliminate, Control 
or Mitigate Hazard  
 

Suggested strategies 
to address identified 
hazards  
(Plan A) 

Ask Again - What Could 
Go Wrong? Consider 
atypical or less likely 
events - Identify possible 
Failure points or known 
failures of prior 
strategies 

Plan B to 
Eliminate, Control 
or Mitigate 

Will Standard 
Precautions be 
Adequate? (Develop 
written criteria) 

Materials 

Eliminate, substitute 
or reduce amt.? 
Detection & warning 
methods? Use of 
administrative, 
engineering or PPE 
controls (expand). 
Completely enclose 
process in fume hood, 
if possible; use gas 
monitoring/alarm 
systems, normally -
closed valves which 
shut off with power 
failure, create lab 
SOP requiring 
checking of all 
systems before an 
experiment. May only 
be used during work 
hours or if 
monitored. If leak is 
detected, turn off gas 
sources and evacuate 
lab. 

Use mixture with inert 
gas if possible. Keep 
quantity to a practical 
minimum. 

      

Equipment 
and Labware 

Integrity check, right 
tool for job, 
maintenance, correct 
use, troubleshoot, 
normal and 
emergency 
operations 
delineated 

Conduct integrity 
check each day prior 
to work. 

      

Process 

Change process, 
small tests, test runs 
without hazard 
present, acquire 
expert assistance, 
secondary controls, 
emergency response 
actions 

May wish to conduct 
dry run with nitrogen 
or compressed air. 
Identify potential 
ignition sources and 
check for these each 
day. 

      

Effect of 
change in 
design or 
conditions 

Assume and prepare 
for increased risks, 
identify these in 
order of potential, 
require review by 
experts, require 
continuous 
monitoring, install 
safeguards, warning 
systems, shutdown 
mechanisms and 
remote monitoring 

Conduct thorough 
review when changing 
out cylinders. 

      

Possibility for 
additive or 
synergistic 
effect or 
unknown 
effects 

        

Effluents and 
waste 
management 

Must be resolved 
before experiment, 
proper disposal 
containment and 
methods for 
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Table G-1 (columns 5–9): Example of Completed Matrix for the Structured Development of 
SOPs  

Evaluate Each 
Step or Task 

Strategies to 
Eliminate, Control 
or Mitigate Hazard  
 

Suggested strategies 
to address identified 
hazards  
(Plan A) 

Ask Again - What Could 
Go Wrong? Consider 
atypical or less likely 
events - Identify possible 
Failure points or known 
failures of prior 
strategies 

Plan B to 
Eliminate, Control 
or Mitigate 

Will Standard 
Precautions be 
Adequate? (Develop 
written criteria) 

experiment waste 

Availability of 
PPE 

Design experiment to 
reduce reliance on 
PPE, combine control 
methods, prohibit use 
of inadequate PPE 

        

Emergency 
Response 
resources 

Buddy system, 
alarms, ensure 
availability of 
equipment & 
personnel, 
emergency drills & 
training, spill kits, 
AED. All lab staff 
must have fire 
extinguisher training. 

Conduct a drill 
involving one or more 
emergency scenarios 
prior to conducting 
experiment. 

      

Potential 
failure points 
or routine 
activities with 
high risk of 
harm 

Review and change 
work practices, 
extensive training, 
instructions to 
address unexpected - 
failures, breakage 

        



Figure G-2: Sample Standard Operating Procedure 

 
Standard Operating Procedure 

Use of Carbon Monoxide to Create Metal Complexes under Pressure 
 

NOTE: You must read this entire document and both you and the Principal Investigator must 

sign it before commencing any work. 

Principal Investigator/Supervisor: __________________________________________ 

Room and Building where SOP is used: _____________________________________ 

Summary of how material will be used 
 
 

 
 
 
Potential hazards 
 
 

 
 
 
 
Regulatory Issues 
 
 

 

 
 
Engineering Controls 
 
 

 

 

 

 

Carbon monoxide will be used to create metal complexes by conducting reactions up to 24 hours in 

a chamber under pressure with a palladium catalyst, all in a fume hood. 

CO is classified as an extremely flammable gas, with an acute toxicity rating of 3 under GHS. The gas 

is colorless and odorless (no warning properties). There is also the possibility of explosion. 

The National Fire Protection Association requires CO greater than lecture bottle-size to be stored 

“in approved continuously mechanically ventilated gas cabinets.” 

Use in fume hood. Keep shield and/or hood sash between reaction vessel and laboratory worker. 

Work should be conducted in a laboratory where there are sprinklers in the hood and/or the 

general laboratory. Install flow restrictors, normally closed pneumatic valves that will close on loss 

of exhaust, loss of power, or activation of the CO detector. 
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Work Practice Controls 

 
 

Specific experimental procedures 

 

 

Personal Protective Equipment 

 

 

Storage 

 

 

 

Waste disposal 

 

 

Spills and Releases 

 

 

New workers must review the “Structured Development of SOPs spreadsheet” and this SOP with 

the PI, supervisor, or experienced lab worker prior to conducting work. At the beginning of the 

experiment, review at least two references on carbon monoxide properties and/or incidents. 

Review emergency procedures—both how to request assistance and how to notify other nearby 

workers. Do not work alone. Use in fume hood. Make sure the cylinder is secured. Verify that 

appropriate piping with adequate safety mechanisms is being used. Check connections to cylinder 

for leaks before each use. Verify that CO monitor is working. Make sure there are no oxidizers or 

open flames that could react with or ignite the gas. Make sure that laboratory equipment is 

structurally sound and capable of maintaining integrity under pressure. If reaction is allowed to 

proceed unattended, label fume hood with appropriate signage. After initial experiment and when 

encountering changes or unexpected reactions, review this SOP with other experienced 

researchers. When done with the experimental work, close all valves, clear lines, and put all 

experimental materials in their proper places. 

Wear protective eyewear and lab coat made of flame resistant material at all times. Appropriate 

gloves (specify type: _______________) should also be worn. 

(Use this space to indicate how any wastes from the experiment are to be handled.) 

If exposure symptoms are present, seek medical help immediately. If a release occurs, immediately 

stop all work. If safe to do so, close the main valve on the cylinder to prevent any additional gas 

escape. Alert other nearby workers and supervisor to the situation. Evacuate area and allow any 

residual CO to escape through the fume hood or gas cabinet. Make sure no one has received a 

hazardous exposure. Thoroughly check lines and equipment for leaks before restarting the 

experimental work. 

(Use this space for the specific procedures to be used in your laboratory) 

CO must be stored in a gas cabinet or fume hood. Purchase the smallest amount necessary for the 

work. A small cylinder that could be stored in the fume hood is preferred, if the scale of the 

experiment is small. All cylinders must be secured to prevent damage to the valve. 
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Emergency Procedures 
 
 

 

 

 

 

 
 
 
Training Records 
 
“By my signature, I verify that I have read and understand this SOP, and have discussed any 
questions I have had with the indicated trainer. I agree to fully adhere to its requirements.” 

 
Last First Signature Trainer/PI Date 

     

     

     

     

     

     

     

     

 

Prepared by: ACS Hazard Assessment Task Force   Date:  

Updated by: __________________________________   Date: ___________________ 

The nearest fire extinguisher is located ______________________. In the event of a fire, do not attempt to 

fight it unless you have had fire extinguisher training and you are confident you can safely 

extinguish the fire. Emergency assistance can be obtained by calling 911 or activating a pull station 

(specify location). If emergency responders are requested, meet them when they arrive on scene 

and be available to provide information about the incident. Contact (your institution’s) Occupational 

Medicine Department for medical advice on exposure to CO. Have a copy of the CO Safety Data Sheet 

available when meeting with medical personnel. Complete your institution’s work injury or illness 

report form. 


