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The Environmental Health and Safety (EHS) Department at Mines works hard to 
keep students, faculty, and staff safe. EHS is here to advise, assist, and ensure 
compliance on everything safety-related on campus. 
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The Environmental Health and Safety (EHS) Department at Mines works hard to 
keep students, faculty, and staff safe. EHS is here to advise, assist, and ensure 
compliance on everything safety-related on campus. 
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EHS is located at two locations on campus. EHS Main Office is located in McNeil 
Hall, just south of the Geology museum. And, the CSDF is located on the north side 
of Coolbaugh Hall in the basement (CO 030). Both locations can provide safety 
equipment, hazardous waste containers and labels, and more!
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EHS is located at two locations on campus. EHS Main Office is located at 1318 
Maple St, just south of the Geology museum. And, the CSDF is located on the north 
side of Coolbaugh Hall in the basement (CO 030). Both locations can provide safety 
equipment, hazardous waste containers and labels, and more!
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Texas Tech University - two graduate students at Texas Tech University were 
conducting research funded by the U.S. Department of Homeland Security 
on energetic or explosive compounds. 

The two principal investigators for the research believed they had verbally 
established a 100 milligram limit on the production of energetic materials, but 
the Chemical Safety Board (CSB) investigation found there was no formal 
system for communicating this limit or verifying compliance. Few of the 
graduate students interviewed during the investigation believed that a strict 
100 mg limit existed. 

The CSB found that initially, the compound was made in small batches of 
less than 300 milligrams, but the two students were concerned about 
potential variability among different small batches of the compound which 
could affect later test results. They decided to scale up the synthesis to make 
a single batch of approximately 10 grams, enough for all of their testing. The 
graduate students believed that keeping the compound wet with a solvent 
would prevent it from exploding.  After producing the larger batch, the more 
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senior graduate student observed that it contained clumps that he believed 
needed to be broken using a mortar and pestle up prior to testing. As the 
pestle pressed against the compound, it detonated.  The graduate student was 
seriously injured: his left hand severely damaged by the force of the explosion, 
causing the loss of three fingers, perforation of his eye, and cuts and burns to 
other parts of his body.

There had been two previous near-misses. While no one was injured, there 
were similarities in the causes of these previous incidents to the January 2010 
explosion.  But these key lessons were missed at the time of the earlier 
incidents.
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A Research Assistant (Sheri Sanji) at UCLA was transferring tert-butyllithium, a 
pyrophoric chemical that spontaneously combusts in air, into another container 
using a plastic syringe. During the transfer, the syringe came apart and chemical 
caught on fire, burning graduate student severely. She died from her burns more 
than two weeks later.

Pyrophoric chemicals, like tert-butyllithium, should never be transferred using a 
plastic syringe with a short needle. The researcher was not using appropriate lab 
equipment. Additionally, the researcher was not wearing a lab coat, which 
exacerbated her burns.

The researcher was never properly trained in lab safety or the safe use of handling 
pyrophoric chemicals by her lab supervisor.
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Everyone at CSM is responsible for ensuring a safe work environment around 
campus, and especially in the laboratory. As a lab worker, you are primarily 
responsible for your own safety.

This training provides an overview of laboratory safety, but it is important that each 
individual in the lab participates in Lab Specific Training led by a lab supervisor. Lab 
Specific Training will identify the hazards in your lab, and provide information on 
how to mitigate these hazards. An important resource available to Mines lab 
workers is the Chemical Hygiene Plan (CHP), which outlines policies and guidelines 
for safe lab practices. Every Lab Worker should read and understand the CHP.

Hazardous activities and chemicals require the use of written Safe Operating 
Procedures (SOPs). SOPs instruct lab workers on the hazards of certain activities 
(including hazardous material handling), and how to properly perform an experiment 
or procedure. 

Mines requires all incidents (injuries, chemical exposures, chemical spills, fires, and 
near misses) to be reported to a supervisor and EHS. This reporting requirement 
helps us identify hazards on campus and continually work to make campus a safer 
place.
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Every lab worker has the right to Stop Work Authority. Stop Work Authority is the right 
and responsibility to stop work when an unsafe condition is perceived without 
consequence to the individual who stops the work. EHS also strongly encourages the 
reporting of unsafe conditions on campus. 
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EHS plays an important role in keeping CSM’s laboratories safe. EHS is a resource 
for lab workers to offer advice and recommendations of Safe Operating Procedures. 
Additionally, EHS maintains and updates the Chemical Hygiene Plan to reflect 
changes in research activity on campus. We monitor compliance at the city, county, 
state and federal levels. We offer in-person and online training to lab workers 
including: Lab Safety Training, Hazardous Waste Generator Training, Radiation 
Safety Training, Laser Safety Training, Bloodborne Pathogen Training, and more. 
EHS is also on call 24/7 to respond to emergencies like chemical spills, fires, and 
other emergencies.

Finally, your lab supervisor or Principle Investigator is required to ensure adequate 
training of all members of the lab, and ensure the effectiveness of emergency 
equipment and emergency preparedness.  PI/Lab Supervisors are required to 
understand the CHP and develop Safe Operating Procedures within the guidelines 
outlined by the CHP.
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The Globally Harmonized System is a standardized system to help communicate 
the hazards of chemicals across the world. Every chemical must be labelled with 
any of the nine applicable universal pictograms that illustrate hazards. Additionally, 
chemicals must be labelled with a signal word. DANGER and WARNING are the 
only two signal words available. DANGER is used for chemicals with a severe 
hazard, while WARNING is used for chemicals with less severe hazards.
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The NFPA 704 Fire Diamond is a standard system for the identification of hazards 
of materials for emergency response. It is used, primarily by emergency personnel, 
to quickly and easily identify risks posed by hazardous materials. You will often see 
this NFPA Fire Diamond on individual chemical containers, or chemical storage 
areas.

The four divisions are color coded, and rated on a scale from 0 (No Hazard) to 4 
(Highest Hazard).
BLUE: Health Hazard
RED: Flammability Hazard
YELLOW: Instability Hazard
WHITE: Special Hazard (Alkaline, Acidic, Corrosive, Oxidizing, Radioactive, Water 
Reactive)
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In order to minimize exposure to chemicals, it is important to understand the Routes 
of Exposure, or the means by which chemicals can enter your body. The four routes 
of exposure are listed in this slide. In the laboratory, inhalation (breathing chemicals) 
and skin contact (splashing chemicals on your skin) are the primary routes of 
exposure.

Ingestion of chemicals usually occurs involuntarily due to poor hygiene, like not 
washing chemicals off your hands before eating or smoking. If you do not wash your 
hands before eating or smoking, residual chemicals on your hands may be 
accidentally ingested.

Injection can be caused by a dirty needle stick, or other contaminated sharp object 
cutting your skin and injecting chemical into your body.
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Appropriate attire (long pants, closed toe shoes, lab coat, safety glasses, and 
gloves) is required at ALL times in CSM laboratories and workshops. Dangling 
jewelry and long hair can get caught in moving machinery, or can get in the way of 
safely conducting lab or workshop activities. Always tie up long hair, and remove 
dangling jewelry.

EHS provides safety equipment (lab coats, safety glasses and goggles, cut resistant 
gloves, chemical resistant gloves, hearing protection, and more!) for free, or at a 
small cost. Please stop by and request safety equipment.
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Safety glasses are required, at a minimum, at all times in labs and workshops. 
When pouring or working with chemicals, splash proof goggles or a face shield are 
recommended. Please contact EHS if you are working with lasers. Lasers emit 
dangerous wavelengths of light, and the correct eye protection must be worn 
depending on the type of laser. 
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Physical hazards like hot, cold, and sharp edges can be avoided using the right kind 
of glove. Make sure to identify the appropriate glove for your physical hazard.

Chemical resistant gloves come in many different flavors. Chemical resistant gloves 
do not protect you from every chemical. Use a chemical glove selection guide (links 
below) to help choose the right glove for your chemicals.

https://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.p
df
https://www.honeywellsafety.com/Supplementary/Documents_and_Downloads/Glov
es/19327356486/1033.aspx
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Chemical resistant gloves come in many different flavors. Chemical resistant gloves 
do not protect you from every chemical. Use a chemical glove selection guide to 
help choose the right glove for your chemicals.

In the chart above, chemicals are listed vertically down the left, and types of gloves 
are listed across the top. The breakthrough time (the amount of time a glove will 
protect against a certain chemical) is listed in the body of the chart.

Using this chart, we can use the chemical acetone as an example. Silver-shield and 
butyl gloves would provide excellent protection against acetone. But, nitrile and 
Viton gloves are not recommended to use when working with acetone.

https://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.p
df
https://www.honeywellsafety.com/Supplementary/Documents_and_Downloads/Glov
es/19327356486/1033.aspx
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Fume hoods protect against inhalation of chemicals, as well as offer some splash 
protection when the sash is closed. In order for a fume hood to function properly, 
never store excess chemicals or equipment in a fume hood. Items stored in a fume 
hood may disrupt air flow, and chemical vapors may escape out of the hood. 

To prevent vapors escaping when working in a fume hood, all chemicals should be 
at least six inches from the front of the hood (see Figure 1). 

Chemical fume hoods pull air in from the laboratory, and expel the airflow up and 
out of the hood into the building’s ductwork. Therefore, you never want to put your 
head into a fume hood, because you will be in the path of the airflow.

EHS and Facilities Management periodically check fume hoods to ensure proper 
airflow (~80-120cfm). If you need your fume hood tested, please call EHS.
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Respirators are a last line of defense against inhalation of hazardous materials, and 
are seldom used on campus in laboratories. Respirators are used when there are 
no other effective ways (e.g. fume hoods) to minimize exposure to the inhalation of 
hazardous chemicals.

If you think you that your research requires the use of a respirator, contact EHS 
immediately.
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Before you begin work in a laboratory or a workshop, you must identify the locations 
of emergency equipment. This equipment may save your life, and you don’t want to 
be looking for it during an emergency. Plan ahead!
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Chemical contact on your skin or eyes can cause very serious injuries. If chemicals 
are spilled onto your skin or clothes, you must rinse it off immediately to minimize 
exposure. Rinse contaminated areas for at least 15 minutes. Remove the 
contaminated clothes and call emergency personnel for help.

EHS will clean up all chemical spills 24 hours a day/365 days a year. Do not 
hesitate to call 303-273-3316. If the spill presents an imminent threat of fire or 
explosion, evacuate the lab and pull the fire alarm or call 911.
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Mines requires all incidents (injuries, chemical exposures, chemical spills, fires, and 
near misses) to be reported to a supervisor and EHS. This reporting requirement 
helps us identify hazards on campus and continually work to make campus a safer 
place.

Report incidents to your supervisor, and EHS at 303-273-3316
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The Chemical Storage and Distribution Facility (CSDF) orders, receives, and 
distributes ALL chemicals on campus. the CSDF barcodes and inventories every 
chemical on campus. It is important to inform the CSDF (CSDF@mines.edu) when 
you empty or move any chemical on campus.

It is against Mines policy to purchase hazardous materials using a personal or 
Mines affiliated credit card. Additionally, you are not allowed to transport chemicals 
in your personal vehicles, according to the Colorado Department of Transportation.

In order to purchase chemicals, you must first complete Hazardous Waste 
Generator Training through EHS.
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Cryogenic materials like: liquid nitrogen, liquid oxygen, and liquid argon are 
common hazards in the lab. Cryogenic liquids are extremely cold and have boiling 
points less than 238 degrees F. Be sure to always wear PPE when transferring, 
pouring, or working with cryogenic materials (insulated cryogen gloves, goggles, 
face shield, long pants and sleeves).

Cryogenic liquids boil rapidly at room temperature. A very small amount of liquid 
cryogen will evaporate into a large amount of gas. It is important to never work in a 
confined space, or ride in an elevator with liquid cryogens because they may 
displace the breathable oxygen in small areas. This means you may suffocate.

Even Dewars used to transport liquid cryogens (see the picture in the above slide) 
vent periodically to relieve pressure. So, it is never safe to be in a confined space 
with a Dewar with liquid cryogen.
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The machine shops at Mines contain a lot of dangerous equipment. It is your 
responsibility to be properly trained on EVERY machine BEFORE using.
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