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Introduction  

The Occupational Safety and Health Administration (OSHA)  regulation entitled 
“Occupational Exposure to Hazardous Chemicals in  Laboratories ” (29 CFR 
1910.1450), commonly referred to as the Laboratory S tandard, requires all 
employers engaged in the laboratory use of hazardous chemicals to develop and 
implement the provisions of a Chemical Hygiene Plan (CHP) that is capable of 
protecting workers from the health hazards associated with the hazardous 
chemicals used in that particular workplace.  

This CHP applies to all laborato ries and all laboratory workers at Colgate University. 
This includes, but is not limited to, teaching and research laboratories in the 
Departments of Art and Art History, Biology, Chemistry, Geology, Physics and 
Astronomy, and Psychology. OSHA defines a la boratory as “a workplace where 
relatively small quantities of hazardous chemicals are used on a non -production 
basis.”  

The effectiveness of Colgate University’s CHP will be reviewed at least annually  
and updated as necessary.    
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�x Follow all lab -specific operating procedures, including use of personal 
protective equipment  
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General  Procedures for Working in a Laboratory  

Personal Hygiene  
�x Do not prepare, store, or consume food or beverages in the laboratory  
�x Do not apply cosmetics in the laboratory  
�x Do not smoke in any laboratory or have tobacco produc ts in open packages  
�x Wash hands and lower arms before leaving the lab oratory , even if gloves 

were worn  
�x Do not  pipette or siphon by mouth  
�x Sandals, open toed shoes, shorts, and skirts  must not be worn in laboratories  
�x Appropriate personal protective equipment (PPE) shall  be worn  
�x Hair past shoulder length shall  be tied back and loose jewelry should be 

removed  
�x Do not  wear or take glove s, lab coats , or lab aprons  outside of the laboratory  

without faculty or staff approval  
Housekeeping  

�x Work areas shall  be kept clean and aisles must be free from obstructions  
�x Access to emergency equipment, exits, and control panels shall  be kept 

clear at all times  
�x Universal precautions require  that gloves are  disposed of in the provided 

step cans  
�x All chemical containers (including waste containers) shall  be properly 

labeled  
�x Spilled chemicals shall  be cleaned up and disposed of properly  
�x Hazardous waste containers are removed from the laboratory by EHS  

Experim ent in Progress  
�x Equipment such as hot plates, heating mantles, and water condensers shall  

not run unattended without fail -safe provisions  
�x Unattended operations and experiments shall  be checked regularly  
�x Appropriate signage (
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�x Adequate hand  protection shall  be worn when inserting glass tubing into 
rubber stoppers or corks, or when placing rubber tub ing on glass 
connections  

�x Glass apparatuses under vacuum shall be handled with extreme care to 
prevent implosion  

�x Glassware or bottles used in laboratory operations shall  not be used for  food 
or beverages  

�x Collect all used needles and syringes  in designated r ed sharps containers  
Systems under  Pressure 

�x Reactions under pressure shall  be carried out in an apparatus that is 
designed to withstand the full pressure of the system  

�x All pressurized apparatuses shall have appropriate relief devices  
Compressed Gases  

�x Gas cylinders shall be strapped or chained securely to a wall or bench top  
�x Gas cylinders shal l be transported using cylinder carts designed specifically 

for this purpose  
�x An appropriate regulator shall be used and g as cylinders shall  be capped 

when not in use  
�x Flammable compressed gases 
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non- inhibited material must be stored, then material should be stored under 
an inert atmosphere.  

�x Do not store peroxide forming materials in clear glass bottles (light can 
accelerate  peroxide formation ). It is recommended that an amber 
transparent bottle be used. Do not store the material in a metal can or other 
container that must be opened to see inside.  

�x Do not store peroxide -forming chemicals near heat , sunlight, or ignition 
sources. Avoid places that undergo temperature variations that can cause 
the bottle to “breathe in” oxygen.  

�x Do not distill, evaporate or concentrate the material unless it has been tested 
for the presence of peroxides. Peroxides ar e usually less volatile than their 
parent material and tend to concentrate upon distillation.  

�x Never touch or attempt to open a container of a peroxide -forming liquid if 
there are crystals around the cap and/or in the bottle. Place the container in 
safe st orage and contact EHS immediately.  
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Classes of Hazardous Chemicals  
 
The hazard class of a chemical provides information to help determine how it can 
be safely stored and handled. Each chemical container m
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�x Oxidizer s “may, generally by yielding oxygen, cause, or contribute to, the 
combustion of other materials. ” 

�x Pyrophoric materials , “even in small quantities, are liable to ignite within five 
minutes after coming into contact with air. ” 

�x Water- reactive m aterials  are chemicals that “ react with water to release a 
gas that is either flammable or presents a health hazard. ” 

 
Health Hazards  
OSHA defines a  health hazard  as a chemical for which there is significant evidence 
that acute or chronic health effects may occur in an exposed employee. 
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o After inhalation exposure of 6 –7 hours per day, 5 days per week, for a 
significant portion of a lifetime to dosages of less than 10 mg/m 3;  

o After repeated skin application of less than 300 (mg/kg of body weight) 
per week; or   

o After oral dosages of less than 50 mg/kg of body weight per day.  
 

Reprodu ctive t oxins  are substances, such as mutagens and teratogens, that have 
an adverse effect on various aspects of reproduction, including fertility, gestation, 
lactation, and general reproductiv e performance. Acute t oxins  are chemicals which 
may be fatal as a result of a single exposure or after an exposure of short 
duration.  The OSHA Hazard Communication Standard, 29 CFR 1910.1200 , states 
that highly toxic chemicals have the ability to cause harmful effects after a single 
exposure. Based on animal toxicity data, if available, a substance is highly toxic if it 
meets the following criteria:  

�x LD50 - ingestion:  < 50 mg/kg  
�x LD50 - contact (24hrs):  < 200 mg/kg  
�x LC50 - inhalation:  < 200ppm/1hr  
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Hazard Assessments and Personal Protective Equipment  

Personal protective equipment (PPE) is readily available in the laboratories and, 
based on  laboratory hazard assessments, are to be used by all faculty, students, 
and staff. Colgate University conducts required laboratory hazard assessments in 
accordance with OSHA 29 CFR 1910 Subpart I Personal Protect ive Equipment  using 
the suggested method in Appendix B to Subpart I (Compliance Guidelines for 
Hazard Assessment and Personal Protective Equipment Selection). Laboratories 
are also to provide appropriate PPE for all visitors. General laboratory hazard 
assessments are conducted annually by EHS,  and include a survey of each 
individual laboratory. Laboratory surveys include consideration of the following 
basic hazard categories:  

�x Chemical  
�x Heat /  Flammability  
�x Particulates  
�x Impact  
�x Penetration  
�x Compression (roll -over) 
�x Light (optical) radiation  
 

Laboratory hazard assessments include a walk- through and evaluation of chemical, 
equipment, and process hazards present in each laboratory. Consideration of the 
chemical hazards present is performed through a bie nnial inventory of the 
chemicals in each laboratory and daily monitoring of all chemical orders and 
chemical stockroom deliveries to each laboratory. Hazard assessments are updated 
whenever there is a change in the hazards present. Material safety data sheet 
(MSDS) review of the chemicals present  in each laboratory  (conducted annually 
and at the time of chemical receipt)  is carefully considered in the PPE analysis and 
selection process. Documentation and communication of the laboratory hazard 
assessments is achieved through hazard identification /  emergency contact 
signage posted at the entrance to each laboratory (See Appendix A  for example 
signage).   
 
Experiment -specific laboratory hazard assessments for academic and/or research 
work are conducted as necessary by faculty and laboratory instructor s or, by 
request, in collaboration with EHS . Experiment -specific laboratory hazard 
assessments provide a mechanism for faculty and laboratory instructors to 
increase or decrease the general laboratory hazard assessment PPE requirements 
based on experiment specific protocols and associated safety considerations. For 
instructional laboratories, experiment specific laboratory hazard assessments a re 
to be documented, sent to EHS  for recordkeeping, and clearly communicated to all 
experiment participants. For res earch laboratories, deviations from the genera l 
laboratory hazard assessment PPE requirements can be made at the discretion of 
the faculty supervisor based on the specific procedures being conducted. EHS  can 
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provide guidance on appropriate levels of PPE ac ross the range of experimental 
procedures encountered in the research setting.  
 
Eye and Face Protection  
Eye and face protection is  to be worn by all persons whenever any one person in 
the laboratory is conducting an activity that involves potential eye and  face 
hazards. Activities that present potential eye and face hazards include, but are not 
limited to , work involving the following:  

�x Hazardous chemicals  
�x Flying particles  
�x Hot solids, liquids, or molten metals  
�x Milling, sawing, turn ing, shaping, cutting, or stamping of any solid materials  
�x Heat treatment, tempering, or kiln firing of any metal or other materials  
�x Gas or electric welding  
�x P
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Hand Protection  
Gloves are to be used when handling hazardous chemicals in the laboratories. 
Typically, the requirements of the general laboratory hazard assessment should be 
followed. However, deviations may be made as outlined in the parag raph on 
experiment specific laboratory hazard assessments. EHS  can provide guidance on 
appropriate hand protection i n instructional and research  settings. There is no 
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Protective Clothing  
Lab coats and lab aprons prevent skin contact exposure to chemicals by providing 
a protective barrier between the hazard and the laboratory user's torso,  waist , and 
extremities.  
 

Lab Coats  
Lab coats are to be used when handling hazardous chemicals in the 
laboratories. Typically, the requirements of the general laboratory hazard 
assessment should be followed. However, deviations may be made as outlined 
in the paragraph on experiment spe cific laboratory hazard assessments. EHS  
can provide guidance on appropriate protective clothing in instructional and 
research lab settings. Faculty , staff, and student lab coats are provided and 
maintained by EHS . Colgate University's lab coats have the following protective 
qualities:  

�x Flame-resistant fabric  
�x High tensile strength thread material  
�x NFPA 70E, HRC 2 compliant  
�x Arc Rated to 8 cal / cm2 
�x Thermal and electrical arc hazard rated to ASTM 1506 -02a standard  
�x Covered gripper snap front for quick and safe ga rment removal  
�x Covered gripper snap cuffs to prevent garment interference during 

chemical handling / experimentation work  
�x Lightweight (7 oz) lndura Ultra Soft fabric for unrestricted movement / 

user comfort 
�x 42 inches in length for maximum skin exposure prote ction  

 
Lab coats are maintained, cleaned, and replaced, when necessary, by EHS . Lab 
coats wi ll be cleaned by a qualified commercial laundry service provider at the 
end of each semester and at the end of the summer to ensure periodic removal 
of any p otentia l chemical contamina nts. Additional cleanings will be 
coordinated by EHS as necessary upon request. In the event a lab coat becomes 
contaminated, deteriorated, or dam aged prior to the scheduled tri -annual 
cleaning, contact EHS  for replacement and/or dispos al of the garment.  
 
Lab Apron  
Plastic or rubber lab aprons provide additional protection from skin contact 
exposure to 
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contaminated with harmful dusts, fogs, fumes, mists, gases, smokes, sprays, [and] 
vapors" (29 CFR 1910.134(a)(l)).  
 
Colgate University shall first seek to prevent atmospheric contamination by 
implementing engineering controls whenever possible, prior to utilizing personal 
protective equipment (PPE).  
 
Engineering controls can include enclosing the work area, introdu cing ventilation 
(mechanical / natural and local / general), and substitution of less toxic materials. 
After engineering controls are in place, respiratory PPE can be employed if deemed 
necessary. If respirators must be used to make the work environment sa fe, then 
their use shall  be governed by the written, worksite specific Respiratory P rotection 
Program (RPP). The RPP describes  all aspects pertaining to the safe use and 



21 
 

Engineering Controls and Safety Equipment  
 
Fume Hoods and Ventilation  
General ventilation provides only modest protection against inhalation hazards, and 
therefore will not be used for protection against toxins. Chemical fume hoods must  
be used to prevent harmful fumes, mists, dusts, gases, and vapors from entering 
the laboratory air. Fume hoods will be inspected and validated annually by train ed 
Colgate representatives. Fume hoods  are equipped with face velocity and sash 
height monitors that initiate an audible alarm when exhaust flow is at an unsafe 
condition. Fume hoods  will maintain a face velocity between 80 -120 linear feet per 
minute , with  a calibrated performance bias,  between 6” and 18” sash heights.  
 
If a hood is found to be deficient , a warning sign indicating that the hood did not 
pass inspection and does not provide adequate protection will be attached in a 
conspicuous location. Under no circumstances should laboratory personnel 
continue to use a fume hood that has not passed the annual 
inspection/certification process, even if the fume hood appears to have airflow. 
Laboratory personnel must make arrangements with other laboratories t hat have 
functioning fume hoods if their work requires the use of a fume hood.  
 
Work Practices for Chemical Fume Hoods:  

�x If you suspect that your fume hood is not function ing properly, alert EHS  
�x Set up work at least 6 inches from the face of the hood to avoid turbulence 

at the sash edge  
�x Separate and elevate each instrument by using blocks or racks so that air 
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o Sources of open flames, particularly Bunsen burners, present a 
potential fire or explosion hazard; electrical components of the BSC, 
such as the fan motor, lights, and electrical outlets are not designed to 
operate in flammable atmosphere,  where a spark could ignite a flash 
fire.  

o For inoculating bacterial cultures, sterile disposable loops or pipette 
tips are preferred; alternatively micro -burners or electric “furnaces” 
may be used.  

o If deemed absolutely necessary for the work to be perfor med, PIs may 
petition the IBC to use a pilotless burner or safety touch -plate 
microburner, as an alternative to a Bunsen burner.  

 
In the end, for ensuring sterility, the BSC is only as effective as its user. Best 
practices include:  

�x Maintaining annual certification of the hood  
�x Operating cabinet blowers for at least 3 -5 minutes prior to opening the sash 

to allow the BSC to purge particulates  
�x Using alcohol to clean the work surface of the BSC and to sterilize any glass 
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know the location and proper use  of this equipment.  In addition, the path to this 
equipment must not be obstructed.  Laboratory  users shall  contact EHS or Facilities 
if they notice a nonfunctioning emergency eyewash or safety shower . 
 
If the eyes and/or face are contaminated, immediately flush the eyes in the 
eyewash  station for at least 15 minutes. The eyelids should be held open and 
eyeballs should be rolled around to fully irrigate the eye. If the body is 
contaminated, remove clot hes at and below the affected area, and remain in the 
safety shower for at least 15 minutes.  Contact Campus Safety and seek medical 
attention.  
 
EHS posts appropriate signage indicating the presence of an eyewash and/or 
safety shower at each emergency station and performs periodic  flushing of all 
eyewash stations. During a flush test, EHS 
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indicates the  extinguisher cannot be used on that class of fire. A missing symbol 
indicates the extinguisher has not been tested for that class of fire. Use of the 
wrong type of extingui sher can make the fire worse and endanger others . 
 
Fire Extinguisher Operations:  

�x To operate a fire extinguisher, remember the word P.A.S.S.:  
- Pull the pin. Hold the extinguisher with the nozzle pointing away from you, 

and release the locking mechanism  
- Aim low. Point the exting uisher at the base of the fire  
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Training  

Colgate University employees who work with hazardous chemicals, biologicals , 
and/or radiological materials  require initial and periodic training appropriate to their 
level of responsibility. Faculty and staff must receive lab oratory  safety training prior 
to working with hazardous chemicals, biologicals , and/or radiological materials , and 
on an annual basis. In addition, ge neral hazard communication information is 
presented to new employees who attend  periodic new hire orientation sessions.  
 
All students enrolled in a laboratory course or working in a laboratory setting are 
required to attend a Lab oratory  Safety and Hazardou s Waste Management training 
session on a n annual  basis. These training sessions are conducted by EHS at the 
beginning of each semester, and before summer research . Training covers the 
contents of the CHP and is divided into four sections: General Lab oratory  Safety, 
Hazard Communication, Emergency Procedures, and Hazardous Waste 
Management. Students must sign a Laboratory  Safety Agreement at the training 
session. 
 
Special training is also  provided by EHS upon request. Hazard -specific training is 
required if faculty, staff,  
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placed inside. Full containers shall  be dropped off in the biological waste room, 
which is located in the McGregory Hall loading dock Bunker #3 . Upon drop off, the 
necessary information must be recorded on the Biological Waste Log. New sharps 
containers can also  be picked up at that location.  
 
Radioactive Wastes
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�x Rechargeable batteries such as nickel
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Accidents , Chemical Spills , and Emergency Procedures  

The HAZMAT Contingency Plan  provides a written plan of action in the event of a 
fire, explosion, or unplanned release of hazardous materials or hazardous waste 
which could pose a threat to human  health and/or the environment.  Othe r 
documents, including Colgate University’s Spill Prevention Control and 
Countermeasures  (SPCC) Plan and Emergency Response Plan (ERP), may be used 
as additional resources during an incident involving hazardous materials or 
hazardous waste.  
 
An incidental spill is defined by OSHA as a spill in which the substance can be 
absorbed, neutralized, or otherwise controlled at the time of release by employees 
in the immediate release area, or by maintenance personnel where there is no 
potential safety or health haz ard (i.e. fire, explosion, or chemical exposure). It is  a 
release of a hazardous substance which does not pose a significant safety or 
health hazard to employees in the immediate vicinity or to the worker cleaning it 
up, nor does it have the potential to become an emergency within a short time 
frame. An incide ntal spill may be safely cleaned up by employees who are familiar 
with the hazards of the chemicals with which they are working.  
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the spill debris is located, and a  
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�x Whenever a spill, leak, or other incident results in the likelihood of a 
hazardous exposure to a n employee or other  laboratory worker.  

All employees who work with hazardous chemicals must be given the opportunity 
to receive medical attention, including any follow -up examinations that the 
examining licensed physician decides are necessary. Employees will receive any 
medical examinations and consultations without cost or loss of pay and at a 
reasonable time and place. Certain  information must be provided to the physician, 
including the ident ity of the hazardous chemicals, a description of the conditions 
under which the exposure occurred, and a description of the signs and symptoms 
of exposure that the employee is experiencing.   
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Appendix A: Example Laboratory Hazard Assessment  
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Appendix B: ANSI Z87.1 
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Appendix D: General Chemical Compatibility Guidelines  
 
The following information is to be used only as a guide. Specific incompatibilities 
will be listed on the Material Safety Data Sheets.  
 
Separate acids from   

�x Bases (possible violent exothermic reaction)  
�x Most metals (production of flammable hydrogen gas)  
�x Cyanides (forms toxic and fla mmable hydrogen cyanide gas)  
�x Sulfides (forms toxic and flammable hydrogen sulfide gas)  
�x Azides (may form explosive hydrazoic acid)  
�x Phosphides (may form toxic and flammable phosphene gas)  
�x Oxidizers (may form toxic and/or explosive compounds)  

 
Separate o xidizers from  

�x Acids (may form toxic and/or explosive compounds) (For example: 
concentrated sulfuric acid mixed with chlorates or perchlorates forms 
explosive compounds)  

�x Organic materials (especially when mixed with flammables, may ignite)  
�x Metals (may form explosive compounds)  
�x Reducing agents (for example: boranes, hydrides, sodium hydrosulfite, etc.)  
�x Ammonia (anhydrous or aqueous)  

 
Separate water -reactive chemicals from  

�x Aqueous solutions and in many cases just the moisture in the air (for 
example: metal hydrides, alkali metals and certain metal dusts in moist air 
will form hydrogen gas and ignite; halosilanes and acid halides will react with 
water to form toxic acid gases ) 

 
Separate Sodium Hypochlorite (bleach) from  

�x Acids (release of chlorine gas may occur)  
�x Solution containing ammonia (release of chlorine gas may occur, risk of 

explosive compounds) 
�x Organics (release of chlorine gas may occur, risk of explosive compounds)  
�x Metals (Pressurization may occur)  
�x Hydrogen Peroxide (violent release of oxygen gas may occur)  
�x Reducing Agents (heat reaction may occur) 
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Appendix E: CHP Annual Review and Amendments  
 
Name: _____________________________________________  

Signature:___ _______________________________________  

Title:  ____________________________________    

Review Date: _____________________________  

Updated?  �‘ Yes  �‘ No   

If yes, provide a brief description of amendments and/or changes:  _______________ 

 ______________________________________________________________________ 

______________________________________________________________________ 

_ _____________________________________________________________________ 

 

 

 

Name: _____________________________________________  

Signature:___ _______________________________________  

Title:  ____________________________________    

Review Date: _____________________________  

Updated?  �‘ Yes  �‘ No   

If yes, provide a brief description of amendments and/or changes:  _______________ 

 ______________________________________________________________________ 

______________________________________________________________________ 

_ _____________________________________________________________________ 


