APPENDICES - STONEHILL COLLEGE CHEMICAL HYGIENE PLAN

APPENDIX A. LABORATORY SAFETY AGREEMENT
Before working in the Science laboratories, it is important that you (students) be aware of laboratory safety. Please acknowledge that you have been advised on the issue by reading, signing and returning this agreement to your laboratory instructor or faculty member supervising your research.

1. I know that I am prohibited from wearing contact lenses or open toed shoes in the laboratory.

2. I know that I should not wear any loose fitting clothing in the laboratory.

3. I know when to use gloves, safety goggles, and/or lab coats.

4. I know what to do and where to go in the case of a fire or other emergency.

5. I am aware of who will assist handicapped individuals in the lab during an emergency evacuation.

6. I know the location of the first aid kit and the nearest fire extinguisher.

7. I know which phone to use and what number to call in the event of an emergency.

8. I know what to do in case of a chemical spill on the skin, or splash into the eyes.

9. I know how to clean up small, incidental spills on the bench.

10. I know that when handling chemicals I should read labels carefully, use only the amount required, leave containers in their proper places, clean up spills immediately, label all chemical containers, and dispose of wastes and excess materials in accordance with the instructor’s directions.

11. I know how to handle broken glass, sharps, etc.

12. I know that I should avoid touching hot objects
13. I know the importance of washing my hands at the conclusion of the lab.

14. I know how to decontaminate work surfaces after use, or to seek assistance from the instructor if necessary.

15. I know how to use pipetting devices and know that mouth pipetting is prohibited.

16. I know that I should use extreme caution when inserting glass tubing into stoppers.

17. I know that I must not eat, drink or smoke in the lab or put anything in my mouth.

18. I know that I should never stop a centrifuge by hand or open it before it has stopped.

19. I know that I should utilize the fume hood when necessary.

20. I know that if I must handle human blood, special precautions must be taken to reduce possible contamination.

21. I know that it is my responsibility to inform my instructor/supervisor of any condition that might effect my own or others’ safety or performance in the lab. This may include allergies, sensitivities to chemicals or other materials (e.g., formaldehyde), allergies to latex gloves, conjunctivitis, hemophilia, diabetes, hypoglycemia, fainting or seizures, visual problems or any other relevant conditions. 

22. I know that I am prohibited from working alone in the lab, utilizing laboratory equipment/supplies, or attempting experiments without the supervision or permission of the lab instructor.

23. I know that I must report all accidents and injuries, no matter how minor, to my laboratory instructor immediately.
I HAVE CAREFULLY READ ALL THE SAFETY REQUIREMENTS OUTLINED ABOVE AND RECOGNIZE THAT IT IS MY RESPONSIBILITY TO OBSERVE THEM THROUGHOUT THIS LABORATORY COURSE.

SIGNATURE ______________________________________ DATE ______________________

COURSE NAME ___________________________________ 
APPENDIX B. PERMISSION TO ACCESS THE SHIELDS SCIENCE CENTER DURING CLOSED HOURS

__________________________________ has faculty permission to access the Shields Science Center 

    (print name of Stonehill student)  

from _________ to __________(times) on the following dates:

On these  dates, the student will be permitted access to the following locations (i.e., room numbers) in the Shields Science Center:

Each student who has permission to access the Shields Science Center must abide by all rules pertaining to the building (e.g., no food or drink in laboratories).   The student agrees never to work alone in the laboratory.  Moreover, the permitted student is responsible for the behavior and actions of any other person that he/she brings into the Shields Science Center during the hours that the building is officially closed.  
This form must be completed by the student and signed by both the student and the supervising faculty member and the completed, signed form retained by the supervising faculty. A copy of this form, or an email with relevant information, must be sent to Campus Police prior to gain approved access to the building.
__________________________________________

___________________

 (Student signature)




(Date)

__________________________________________ 

___________________

(Faculty signature)




(Date)

APPENDIX C.
SOP DEVELOPMENT FORM
1. Instructions: This form should be completed if a student will be using reactive or particularly hazardous chemicals. The supervising faculty member must develop a written protocol outlining the experimental procedure to be followed, necessary protective equipment and safety precautions, and emergency procedures and provide appropriate training. This procedure must be reviewed with and provided to the student.  
	HEADING


	Title of Procedure:
	Revision Date:

	Faculty (Names):
	Signature:

	
	Signature:

	
	Signature:

	Reviewed by CHO:
	Signature:


	SCOPE AND APPLICABILITY



	
	Department:

	
	Faculty:

	
	Lab Room(s):

	
	Operation/Experiment:

	
	Material(s):


	
	MATERIALS AND HAZARDS

	Principal Materials Used
	Flammable
	Corrosive
	Sensitizer
	Mutagen
	Teratogen
	Biological Toxin
	Acutely Toxic
	Pyrophoric
	Water-Reactive
	Shock Sensitive
	Carcinogen
	Unstable
	DEP Toxics*
	Other Comments

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	MSDS attached


	
	Yes
	
	If no, please explain:


	
	
	No
	
	

	
	Describe equipment/instrumentation used to monitor/control hazards:




	MATERIALS AND HAZARDS (CONT.)

Special PPE Required:

	
	Goggles

	
	Face Shield

	
	Chemical Resistant Apron

	
	Protective Clothing

	
	Gloves

	
	
	Butyl 

	
	
	Nitrile

	
	
	PVC

	
	
	Latex

	
	
	Neoprene

	
	
	Silver Shield brand

	
	
	Kevlar

	
	
	Other

	
	Respirator (If yes, contact EHS Office for additional assistance)

	Note: If special PPE and/or protective clothing is not required, standard PPE and protective clothing required in this Chemical Hygiene Plan must be utilized.




	SPECIAL PRECAUTIONS



	
	Permits:

	
	Mgmt. Approval:

	
	Training:

	
	Medical Surveillance:

	
	Other:


APPENDIX D – LIST OF CARCINOGENS 

	A

Acetaldehyde
2-Acetylaminofluorene
Acrylamide
Acrylonitrile
Aldrin
4-Aminodiphenyl
Amitrole
Aniline and homologs
o-Anisidine
p-Anisidine
Arsenic and inorganic arsenic compounds
Arsine
Asbestos
Asphalt fumes
	M

Malonaldehyde
Methoxychlor
Methyl bromide; class, monohalomethanes
Methyl chloride 
Methyl iodide; class, monohalomethanes
Methyl hydrazine; class, hydrazines
4,4'-Methylenebis(2-chloroaniline) (MBOCA)
Methylene chloride
4,4-Methylenedianiline (MDA)

	B

Benzene
Benzidine
Benzidine-based dyes
Beryllium
Butadiene
tert-Butyl chromate; class, chromium hexavalent
	N

a-Naphylamine
B-Naphylamine
Nickel, metal, soluble, insoluble, and inorganic; class, nickel, inorganic
Nickel carbonyl
Nickel sulfide roasting
4-Nitrobiphenyl
p-Nitrochlorobenzene
2-Nitronaphthalene
2-Nitropropane
N-Nitrosodimethylamine

	C

Cadmium dust and fume
Captafol
Captan
Carbon black (exceeding 0.1% PAHs)
Carbon tetrachloride
Chlordane
Chlorinated camphene
Chlorodiphenyl (42% chlorine); class polychlorinated biphenyls
Chlorodiphenyl (54% chlorine); class polychlorinated biphenyls
Chloroform
Chloromethyl methyl ether
bis(Chloromethyl) ether
B-Chloroprene
Chromium, hexavalent [Cr(VI)]
Chromyl chloride; class, chromium hexavalent
Chrysene
Coal tar pitch volatiles; class, coal tar products
Coke oven emissions

	P

Pentachloroethane; class, chloroethanes
N-Phenyl-b-naphthylamine; class, b-naphthalene
Phenyl glycidyl ether; class, glycidyl ethers
Phenylhydrazine; class, hydrazines
Propane Sultone
B-Propiolactone
Propylene dichloride
Proplyene imine
Propylene oxide

	D

DDT (dichlorodiphenyltrichloroethane)
Di-2-ethylhexyl phthalate (DEHP)
2,4-Diaminoanisoleo
o-Dianisidine-based dyes
1,2-Dibromo-3-chloropropane (DBCP)
Dichloroacetylene
p-Dichlorobenzene
3,3'-Dichlorobenzidine
Dichloroethyl ether
1,3-Dichloropropene
Dieldrin
Diesel exhaust
Diglycidyl ether (DGE); class, glycidyl ethers
4-Dimethylaminoazobenzene
Dimethyl carbomoyl chloride
1,1-Dimethylhydrazine; class, hydrazines
Dimethyl sulfate
Dinitrotoluene
Dioxane
	R & S

Radon
Rosin core solder, pyrolysis products (containing formaldehyde)
Silica, crystalline cristobalite
Silica, crystalline quartz
Silica, crystalline tripoli
Silica, crystalline tridymite
silica, fused
Soapstone, total dust silicates



	E, F, G

Environmental tobacco smoke
Epichlorohydrin
Ethyl acrylate
Ethylene dibromide
Ehtylene dichloride
Ethylene oxide
Ethyleneimine
Ethylene thiourea
Formaldehyde
Gallium arsenide
Gasoline
	T

Tremolite silicates
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) (dioxin)
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Titanium dioxide
o-Tolidine-based dyes
o-Tolidine
Toluene diisocyanate (TDI)
Toluene diamine (TDA)
o-Toluidine
p-Toluidine
1,1,2-Trichloroethane; class, chloroethanes
Trichloroethylene
1,2,3-Trichloropropane

	H & K

Heptachlor
Hexachlorobutadiene
Hexachloroethane
Hexamethyl phosphoric triamide (HMPA)
Hydrazine
Kepone
	U

Uranium, insoluble compounds Uranium, soluble compounds
Vinyl bromide; class, vinyl halides
Vinyl chloride
Vinyl cyclohexene dioxide
Vinylidene chloride (1,1-dichloroethylene); class, vinyl halides)
Welding fumes, total particulates
Wood dust
Zinc chromate; class, chromium hexavalent


Official Citation: Report on Carcinogens, Eleventh Edition; U.S. Department of Health and Human Services, Public Health Service, National Toxicology Program

http://ntp.niehs.nih.gov/ntp/roc/eleventh/known.pdf
For the complete list of NIOSH potential occupational carcinogens
http://www.cdc.gov/niosh/topics/cancer/npotocca.html
IARC This list contains all hazards evaluated to date, according to the type of hazard posed and to the type of exposure
http://monographs.iarc.fr/ENG/Classification/crthalllist.php
APPENDIX E. 
PARTICULARLY HAZARDOUS SUBSTANCES  (partial list)
	CAS
	PHS
	CAS
	PHS

	00075-07-0
	acetaldehyde
	07647-01-0
	hydrogen chloride (gas)

	00064-19-7
	acetic acid, glacial
	00074-90-8
	hydrogen cyanide

	00067-64-1
	acetone
	07664-39-3
	hydrogen fluoride (gas)

	00075-05-8
	acetonitrile
	07722-84-1
	hydrogen peroxide (30 %)

	00074-86-2
	acetylene
	07783-07-5
	hydrogen selenide (gas)

	00107-02-8
	acrolein
	07783-06-4
	hydrogen sulfide

	00079-06-1
	acrylamide
	07553-56-2
	iodine

	00107-13-1
	acrylonitrile
	00067-63-0
	isopropanol

	07446-70-0
	aluminum trichloride
	07439-92-1
	lead and its inorganic compounds

	07664-41-7
	ammonia
	16853-85-3
	lithium aluminum hydride

	01336-21-6
	ammonium hydroxide
	07580-67-8
	lithium hydride

	00062-53-3
	aniline
	07773-01-5
	manganese chloride

	07440-38-2
	arsenic
	01344-43-0
	manganese oxide

	01303-28-2
	arsenic pentoxide
	07487-94-7
	mercuric chloride

	01327-53-3
	arsenous oxide
	21908-53-2
	mercuric oxide

	07784-42-1
	arsine
	07439-97-6
	mercury

	00071-43-2
	benzene
	00067-56-1
	methanol

	00098-05-5
	benzenearsonic acid
	00078-93-3
	methyl ethyl ketone

	07440-41-7
	beryllium
	00074-88-4
	methyl iodide

	10294-33-4
	boron tribromide
	00917-54-4
	methyl lithium

	07637-07-2
	boron trifluoride
	00080-62-6
	methyl methacrylate

	07726-95-6
	bromine
	01634-04-4
	methyl tert butyl ether

	00109-72-8
	butyl lithium
	00078-94-4
	methyl vinyl ketone

	07440-43-9
	cadmium
	13463-39-3
	nickel carbonyl

	07789-42-6
	cadmium bromide
	07718-54-9
	nickel chloride

	10108-64-2
	cadmium chloride
	13478-00-7
	nickel nitrate

	01306-19-0
	cadmium oxide
	07697-37-2
	nitric acid

	00075-15-0
	carbon disulfide
	00098-95-3
	nitrobenzene

	00630-08-0
	carbon monoxide
	10544-72-6
	nitrogen dioxide

	00056-23-5
	carbon tetrachloride
	20816-12-0
	osmium tetroxide

	CAS NO.
	Chemical Name
	07782-44-7
	oxygen

	07782-50-5
	chlorine
	10028-15-6
	ozone

	00079-11-8
	chloroacetic acid
	07440-05-3
	palladium on carbon

	00067-66-3
	chloroform
	30525-89-4
	paraformaldehyde

	00542-88-1
	chloromethyl ether
	00079-21-0
	peracetic acid

	00075-77-4
	chlorotrimethylsilane
	07601-90-3
	perchloric acid

	10025-73-7
	chromium (III) chloride (anhydrous)
	00108-95-2
	phenol

	10060-12-5
	chromium (III) chloride (hexahydrate)
	00075-44-5
	phosgene

	13007-92-6
	chromium hexacarbonyl
	07803-51-2
	phosphine

	01333-82-0
	chromium trioxide (and other Cr VI salts)
	07664-38-2
	phosphoric acid

	10210-68-1
	cobalt carbonyl
	07723-14-0
	phosphorus

	00506-68-3
	cyanogen bromide
	01314-56-3
	phosphorus pentoxide

	00110-82-7
	cyclohexane
	00088-89-1
	picric acid

	00334-88-3
	diazomethane
	25736-86-1
	polyethyleneglycol methacrylate

	19287-45-7
	diborane (gas)
	26915-72-0
	polyethyleneglycol methylether methacrylate

	00075-09-2
	dichloromethane
	08017-16-1
	polyphosphoric acid

	00060-29-7
	diethyl ether (ethyl ether)
	07440-09-7
	potassium

	00055-18-5
	diethylnitrosamine
	00151-50-8
	potassium cyanide

	00068-12-2
	dimethyl formamide
	14459-95-1
	potassium ferrocyanide

	00593-74-8
	dimethyl mercury
	07693-26-7
	potassium hydride

	00077-78-1
	dimethyl sulfate
	01310-58-3
	potassium hydroxide

	00067-68-5
	dimethyl sulfoxide
	00106-96-7
	propargyl bromide

	00127-19-5
	dimethylacetamide
	00110-86-1
	pyridine

	00121-69-7
	dimethylaniline
	07803-62-5
	silane

	00108-00-9
	dimethylethylenediamine
	07440-22-4
	silver and its compounds

	00067-68-5
	dimethylsulfoxide
	07440-23-5
	sodium

	00123-91-1
	dioxane
	26628-22-8
	sodium azide (Na(N3))

	00064-17-5
	ethanol
	00143-33-9
	sodium cyanide (Na(CN))

	01239-45-8
	ethidium bromide
	07646-69-7
	sodium hydride

	00141-78-6
	ethyl acetate
	01310-73-2
	sodium hydroxide

	00107-15-3
	ethylene diamine
	07446-09-5
	sulfur dioxide

	00106-93-4
	ethylene dibromide
	07446-11-9
	sulfur trioxide

	00110-71-4
	ethylene glycol dimethyl ether
	07664-93-9
	sulfuric acid

	00075-21-8
	ethylene oxide
	00075-91-2
	tert butyl hydroperoxide

	07782-41-4
	fluorine
	01634-04-4
	tert butylmethyl ether

	00359-06-8
	fluoroacetyl  chloride
	16872-11-0
	tetrafluoroboric acid

	00050-00-0
	formaldehyde
	0109-99-9
	tetrahydrofuran

	00075-12-7
	formamide
	00110-18-9
	tetramethyl ethylenediamine

	00064-18-6
	formic acid
	07440-28-0
	thallium compounds

	13450-90-3
	gallium trichloride
	00108-88-3
	toluene

	00111-30-8
	glutaraldehyde
	00584-84-9
	toluene diisocyanate

	00142-82-5
	heptane
	26471-62-5
	toluene diisocyanate (mixture of isomers)

	01450-14-2
	hexamethyldisilane
	00079-01-6
	trichloroethylene

	00107-46-0
	hexamethyldisiloxane
	00102-71-6
	triethanolamine

	00680-31-9
	hexamethylphosphoramide
	00121-44-8
	triethylamine

	00110-54-3
	hexane
	00076-05-1
	trifluoroacetic acid

	07803-57-8
	hydrazine hydrate
	01493-13-6
	trifluoromethane sulfonic acid

	10035-10-6
	hydrobromic acid
	00075-24-1
	trimethyl aluminum

	07647-01-0
	hydrochloric acid
	01066-45-1
	trimethyltin chloride

	07664-39-3
	hydrofluoric acid
	01330-20-7
	xylene

	01333-74-0
	hydrogen
	
	

	10035-10-6
	hydrogen bromide
	
	


APPENDIX F. Particularly Hazardous Substance Use Approval Form

Before using any particularly hazardous substance, please complete this form and have it approved by your supervisor or Chemical Hygiene Officer.  See the back of this form for more complete definitions of a particularly hazardous substances and instructions for completing this form.  

Faculty Name_____________________________   

Phone _____________   Room ___________________________

1. Substance Information

A. Chemical name _________________________________________   CAS number _____________________

B. ___ Carcinogen    ___ Reproductive Toxin    ___ High Acute Toxicity

C. Estimated Rate of Use (e.g., grams/month)  _______________________

D. MSDS reviewed and readily available   ___ Yes    ___ No

2. Hazards

Physical Hazards

A. Flammable
___ Yes    ___ No

B. Corrosive  ___ Yes    ___ No

C. Reactive  
___ Yes    ___ No

D. Temperature sensitive  ___ Yes   ___ No

E. Stability (e.g., decomposes, forms peroxides, polymerizes, shelf-life concerns)  ___ Stable    ___ Unstable

F. Known incompatibilities ___________________________________________________________________

Health Hazards

G. Significant Route(s) of Exposure


Inhalation Hazard 
___ Yes    ___ No


Skin Absorption  
___ Yes    ___ No

H. Sensitizer  ___ Yes    ___ No

I. Medical Consultation Needed  ___ Yes    ___ No

3. Procedure

A. Briefly describe how the material will be used

B. Vacuum system used  ___ Yes    ___ No

C. If yes, describe method for trapping effluents ___________________________________________________

4. Exposure Controls

Ventilation/Isolation

A. Hood required  ___ Yes    ___ No   See hood sticker for the following information


If yes, hood currently operates at 95 - 125 feet per minute face velocity  ___ Yes    ___ No


EHS Hood number ________________

B. Glove box required  ___ Yes    ___ No

C. Vented gas cabinet required  ___ Yes    ___ No

D. Personal Protective Equipment (PPE) (Check all that apply)

___ Safety glasses

___ Chemical splash goggles

___ Face shield

___ Gloves ( type _________)
___ Lab coat



___ Apron

___ Respirator


___ SCBA  (Respirators and SCBA require CHO approval)

___ Other, please describe __________________________________________________

5. Location/Designated Area

A. Room _________________________

B. Describe below the area where substance(s) will be used and the method of posting as a designated area.

C. Location where substances will be stored ______________________________________________________

D. Storage Method/Precautions


___ refrigerator/freezer


___ hood


___ double containment


___ vented cabinet


___ flammable liquid storage cabinet
___ other, describe ______________________________

6. Spills and Decontamination

A. Spill control materials readily available  ___ Yes    ___ No

B. Special personal protective equipment needed (e.g., SCBA)  ___ Yes  ___ No  

Describe ___________________

C. Decontamination method ___________________________________________________________________

7. Waste Disposal

A. In-lab neutralization  ___ Yes    ___ No

B. Deactivation  ___ Yes    ___ No


C. Dispose as hazardous waste  ___ Yes    ___ No

8. Authorization

I certify that I have reviewed the hazards of the listed substance and will institute prudent health and safety measures to minimize risk to health and property when handling this particularly hazardous substance.  

____________________________


____________________________

Principal Investigator/Faculty



Date

Please submit this form to the Chair of the Department and to the Chemical Hygiene Officer.  They will contact you if they have expressed concerns and/or to request additional precautionary measures.

Using this form

For purposes of this form, a particularly hazardous substance (PHS) includes known or suspected human carcinogens, reproductive toxins, and substances with acute toxicity above certain thresholds. 

Each individual planning to use a PHS must complete and certify this form and submit it to the Department Chair and the Chemical Hygiene Officer (CHO) prior to their initial use.  

Responsibility for determining whether a chemical is a PHS and completing this form rests with the individual seeking use approval.

To simplify the approval process, the CHO has developed a list of the more commonly used PHSs in Appendix E; however, this list is not exhaustive.  For help in determining whether a substance meets the PHS criteria, contact the CHO.

1. Substance Information

A. Enter name and CAS (Chemical Abstract Service) number of the PHS.

B. Carcinogen: If on IARC, OSHA or NTP list
Reproductive toxin: mutagens, teratogens, embryotoxins
High Acute Toxicity: oral LD50 ≤ 50 mg/kg, skin LD50 ≤ 200 mg, air LC50 ≤ 200 ppm or ≤ 2 mg/l.
See Chemical Hygiene Plan for more information.

C. Self-explanatory

D. MSDS should be available in hard copy.

2. Hazards

Refer to Physical Properties section of MSDS

A. Flammable liquid: flashpoint ≤ 100° F
Flammable solid: liable to cause fire through friction, absorption of moisture, spontaneous chemical change, or which can be ignited readily and when ignited burns vigorously

B. Corrosive: Causes visible destruction of, or irreversible alterations in, living tissue by chemical action at the site of contact.

C. Reactive: May become unstable or contact with water produces flammable or toxic gas.

D. Temperature Sensitive: Must be kept within a certain temperature range to ensure stability.

E. Unstable: substance will vigorously polymerize, decompose, condense, or will become self-reactive under conditions of shock, or high or elevated pressure or temperature.  Also includes time-sensitive materials, particularly those that produce peroxides over time.

F. List chemicals or materials that might cause instability or adverse conditions if mixed with the particularly hazardous substance(s).

G. Inhalation: inhalation of the substance may cause adverse health effects.  
Skin exposure: substance is readily absorbed through the skin or can cause significant damage to skin upon contact.

H. Certain chemicals are known to affect the immune system, causing a person to experience allergic reactions, up to and including anaphylactic shock, upon exposure to the chemical, after the initial sensitization.

I. Some chemicals can accumulate in body tissues and may require initial or periodic medical surveillance.  Contact the CHO for more information.

3. Procedure

A. Briefly describe the part of the experimental procedure that involves the substance, with particular attention to how the chemical will be manipulated.  
B. Vacuum systems include central vacuum systems and vacuum pumps within the lab.
C. Describe what will be done to ensure that the substance is not accidentally drawn into the vacuum system.  Cold traps or filters are some examples of such measures.
4. Exposure Controls

A. A fume hood should be used for chemicals that may produce vapors, mists, or fumes, or if the procedure may cause generation of aerosols.

The hood must have an average face velocity of between 95 and 125 feet per minute.  This measurement is noted on the hood survey sticker.  If the hood has not been inspected within the past year, contact the CHO for re-inspection before using the hood.

The EHS hood number is noted on the top of the fume hood inspection sticker.

B. A glove box should be used if protection from atmospheric moisture or oxygen is needed or when a fume hood may not provide adequate protection from exposure to the substance; e.g., a protection factor of 10,000 or more is needed.

C. Highly toxic gases must be used and stored in a vented gas cabinet connected to a laboratory exhaust system.  Gas feed lines operating above atmospheric pressure must use coaxial tubing.

D. Safety glasses protect from flying particles and minor chemical splashes, for instance, from opening a centrifuge tube.

Chemical splash goggles should be worn when there is a possibility of a significant chemical splash.  Most chemical manipulations, particularly where pressure is involved, warrant chemical splash goggles.

Face shield, worn with splash goggles, provides full face protection when working with large volumes of chemicals.

Gloves should be worn when working with any particularly hazardous substance.  Since not all gloves offer significant protection from every chemical, it is important to choose the glove that offers the best resistance.  See the MSDS, the EHS web page or glove manufacturer compatibility charts for more information.

Lab coats should be worn when working with hazardous substances.  The coat should not be worn outside the laboratory and should be laundered separately from other clothing.

Aprons offer chemical resistance and protection from splashes and can be used in conjunction with a lab coat.

Respirators offer protection from inhalation of substances when engineering controls are not sufficient.  Respirators are not allowed at Stonehill; if you wish to use a respirator, you must contact and receive the approval of the CHO. 
Location/Designated Area

A   Room number where the substance will be used.

B 
Describe where in this room the substance will be used.  For example, in a hood, on a specific benchtop, in several areas of the laboratory, etc.  This room or area must be posted with a Designated Area sticker available from the CHO or with a visible sign created by the responsible faculty member.

C. Describe where the substance will be stored.  Be specific, e.g., on a shelf, in a refrigerator, in a hood, etc.

D. Self-explanatory.  Double containment means that the container will be placed inside another container that is capable of holding the contents in the event of a leak and provides a protective outer covering in the event of contamination of the primary container.

6. Spills and Decontamination

A and B.  Self-explanatory.

C. Describe how the work area will be decontaminated after use, in the event of a spill, or upon completion of the work and before removal of the designated area signage.

7. Waste Disposal

A. Some corrosive chemicals may be neutralized before disposal via the drain or the hazardous waste program.

B. Some materials, such as ethidium bromide, can be chemically deactivated before disposal via the drain or the hazardous waste program.

C. Particularly hazardous substances must not be poured down the drain without consulting the CHO.

APPENDIX G – FUME HOOD TESTING PROTOCOL

Policy and Procedure for Facilities Working in Science Laboratories

Requirement:
The following procedures were developed to protect maintenance personnel and laboratory works from potential exposure to hazardous materials while servicing equipment in the laboratory
Scope:
The policy applies to all employees of the Stonehill Facilities/Building and Grounds Department employees who perform work that requires entering or removing duct work, entering the fan housing, changing filters, shutting off fans, working in or near fume hoods or hazardous material storage areas or any other maintenance that requires potential exposure to hazards in the laboratory.


Special precautions are generally not required when servicing equipment which is outside of the hood cabinet and/or outside of the potentially contaminated air stream. For example, belts and pulleys may be serviced, vibration isolators may be caulked and lamps may be replaced on many fume hoods without entering the interior of the hood or exhaust hood.

Roles and Responsibilities:



Operations Supervisors

· Assure that employees assigned to work in potential contaminated systems are adequately trained and utilize the appropriate personal protective equipment

· Assure that maintenance work requiring the shut-down of the system is coordinated with the customer (i.e., faculty)

· Assure that fume hoods are tested annually to ensure proper operation

· Arrange for annual training of all employees on health and safety issues, including these procedures and personal protective equipment used in servicing exhaust systems


Maintenance Employees

· Perform work in a manner consistent with this policy utilizing the appropriate personal protective equipment

· Schedule all routine or preventive maintenance work on fume hoods and the exhaust system with the appropriate science faculty member. 

· In the event of any emergency service activity, make all reasonable effort to contact the faculty member prior to arrival in the laboratory and try to arrange for the faculty member to be present or available during the work activity. 

· Minimize any disruption of laboratory activities, or movement of equipment while servicing the laboratory

Science Faculty and Staff
· Make all reasonable efforts to be present and available during work in laboratory by maintenance staff

· Ensure that any hazardous materials are removed from a fume hood which will be serviced by maintenance employees

· Take all reasonable housekeeping measures to ensure that maintenance employees can access equipment and perform their tasks without having to move equipment, materials or expose themselves to any unnecessary health and safety risks.
Maintenance Procedures: 
A. Servicing Exhaust Systems in Science Laboratories

1. General Practices for Working Inside of Exhaust Systems

1.1. Schedule the activity with the Science Faculty, or designated science representative, whenever possible

1.2. Wear the following personal protective equipment: Minimum respiratory protection of a 3M 9913 dust mask, plastic or rubber gloves, chemical goggles or face shield and coveralls.

1.3. Perform necessary maintenance

1.4. Dispose of coveralls and wash the outside of gloves or dispose of gloves.

2. Special Operating Procedures

2.1. If requested to work on the inside of a fume hood in which radiological materials are stored or handled or a biological safety cabinet, the science faculty and environmental, health and safety officer at Stonehill will develop an SOP and identify special personal protective equipment necessary to safely work in these exhaust systems. It is important to note that Stonehill does not currently store or handle materials requiring such precautions.

2.2. If a hood has been used to handle perchloric acid, peroxide forming chemicals  or other highly hazardous substances, the science faculty and environmental, health and safety officer at Stonehill will be tested for the presence of dangerous chemicals prior to servicing the exhaust system.

3. Replacement/Repair of HEPA or Charcoal Filters

3.1. Follow the general practices for working inside of exhaust systems (1.1)

3.2. For removal of these filters, follow the precautions and procedures listed below:

3.2.1. At least the following equipment will be required; ladder, duct tape, large poly bag and screwdrivers, pliers and adjustable wrench

3.2.2. Notify lab of required maintenance, tag out hood then turn off the fume hood fan.

3.2.3. Put on protective equipment

3.2.4. Remove the filter access panel and place in bag. Verify that a filter locking devices are loosened.

3.2.5. Attach the large bag around the filter access panel opening in a manner that seals the filter access opening using duct tape or elastic cord.

3.2.6. Remove the prefilter by grasping the filter from outside the bag (with the bottom of the bag) and pull into the bag.

3.2.7. Try to avoid contacting the interior of the filter enclosure with tools.

3.2.8. Pull the HEPA filter into the bag in the same manner. Notes: (a) Charcoal filters are heavy when compared to a HEPA filter. Because a used charcoal filter can weigh 100 pounds, you may require assistance to remove it. (b) In some cases, it may be necessary to remove the bag with the prefilter and tape a second bag to the access panel for removal of the HEPA filter.

3.2.9. Remove the bag from the duct work, then seal the bag shut with tape, leave the bag on the lab floor near the fume hood.

3.2.10. Replace the access panel(s).

3.2.11. Restart the fume hood fan.

3.2.12. Reassemble the fume hood.

3.2.13. Cleanup any dust or debris outside of the fume hood with wet paper towels and place them in a bag. Then remove coverall, respirator, and glove and place them in a bag. Wash hands when job is completed.

3.2.14. Dispose of filters in a dumpster

3.2.15. Rebalance the fume hood system to assure that face velocities are between 90 and 100 feet per minute. 

3.2.16. Notify lab faculty/staff and remove tag out posting upon completion of the job.

3.3. Routine Leak Inspections

3.3.1. Inspect the fan housing, vibration isolator and positive pressure duct work for leaks

3.3.2. Seal minor leaks that are identified. NOTE: If you are not able to seal the leaks, notify your supervisor.

B. Laboratory Fume Hood Testing
The following testing method has been adapted from the ANSI/ASHRAE “Method of Testing Performance of Laboratory Fume Hoods” standard (ANSI/ASHRAE 110-1995). It provides for both a qualitative evaluation of hood performance (flow visualization) and a quantitative hood face velocity measurement.

1. General Test Conditions (Observe the following)

a. Any room ventilating system shall be operation during these tests.

b. Any standard procedures for the laboratory shall be observed during these tests (e.g., limitations on the number of hoods in operation at one time, etc.)

c. The sash or sashes shall be located in the design position or positions.

d. If the hood has an auxiliary supply, the supply shall be in operation during the tests. If the supply is capable of convenient adjustment by laboratory personnel, the adjustments shall be as specified.

e. General activity in the laboratory shall be maintained in as normal a state as possible.

f. The tests shall be conducted with normal hood apparatus in place and in operation.

2. Qualitative Test - Flow Visualization Test (the purpose is to visualize the hood’s ability to contain vapors, based on a small local challenge and a gross challenge to the hood.)

a. Equipment

i. Controllable source of visible smoke (e.g., titanium tetrachloride or another source of persistent, neutral buoyancy aerosols that can be discharged under the control of the person conducting the test).

ii. Watch or other time

iii. Notebook for recording observations.

b. Procedure for Small Volume Visualization Challenge (In the following tests, it is expected that all smoke shall be carried to the back of the hood and exhausted. Any movement of smoke towards the face of the hood is defined as negative airflow, and any lack of movement is defined as dead air space. If there is visible smoke flow out of the front of the hood during any of these tests, the hood fails the test and shall be taken out of service.
i. Bottom Air Bypass Air Foil – run smoke under the air foil. Smoke should be exhausted smoothly and not be entrained in the vortex at the top of the hood.

ii. Walls and Floor – discharge a stream of smoke along both walls and the floor of the hood in a line parallel to the hood face and 6 in (150 mm) behind the face of the hood and along the top of the face opening.

iii. Back of the Hood – discharge smoke in an 8 in (200 mm) diameter circle on the back of the hood

iv. Top of the Hood – discharge smoke at top of hood and observe airflow patterns and time for hood clearance.

v. Equipment in Hood – discharge smoke around any equipment in hood.

c. Procedure for Small Volume Visualization Challenge (In the following test, a release of smoke from the hood that is steady and visible is an indication of failure and the hood shall be taken out of service).

i. A large volume of smoke shall be released inside the hood and observations of containment shall be made from the side of the hood face, as well as time for hood clearance.

ii. The smoke shall be released from the center of the sash opening on the work surface, 6 in (150 mm) inside the rear edge of the sash

iii. The smoke should not have an unacceptably high directional component to it that would affect hood performance (e.g., a jet of high velocity smoke) nor should the smoke source be designed/used in a manner that disrupts hood performance.

3. Face Velocity Test (Quantitatively measure velocity at the hood face).

a. Equipment

i. Anemometer, either mechanical or electrical, that has been recently calibrated. It shall be capable of measuring in the range of 50 to 400 fpm (0.25 m/s to 2.0 m/s)

ii. Notebook for recording observations

b. Procedure (the minimum acceptable velocity for each hood face cell shall be 100 lfm. If any cell fails to meet this requirement, the hood fails the test and shall be taken out of service.

i. Divide the hood opening into a grid of equally spaced 1.0 ft2 imaginary cells (i.e., 6 locations for average hood)

ii. Air velocity measurements shall be taken with a properly calibrated anemometer fixed at the center of each cell, with the anemometer held in the place of, and parallel to, the hood sash (if the air flow is not perpendicular to the plane of the sash opening, the anemometer should be held perpendicular to the airflow, even if this causes it no not be parallel with the sash opening). Care should be taken to stand to the side during measurement so as to affect the airflow as little as possible.

iii. Velocity measurements shall be integrated over a period of at least five (5) seconds. If the anemometer takes only instantaneous readings, at least four (4) readings shall be taken at each point.

iv. Calculate the average of the velocity measurements, noting the minimum and maximum measurements as well.

v. Compare measured face velocities with manufacturer specifications.

Training and Information
Stonehill maintenance employees that perform work in science laboratories will receive annual health and safety training that includes personal protection equipment and 


Any contractor or vendor working on exhaust systems will be informed of proper procedures and the requirements of this policy (i.e., proper personal protective equipment) by the project supervisor.

Records
Stonehill shall retain records demonstrating annual fume hood testing and records of completed work orders on the exhaust system (e.g., filter replacement) for a period of three years.
APPENDIX H – INJURY REPORT FORM
[image: image1.emf]
APPENDIX I – INCIDENT REPORT FORM
Reporting Person:

Telephone: 

Incident Location (i.e., Laboratory Room #) 



Department: 

Date of Incident: 

Time of Incident: 

Nature of incident: 


PERSONAL INJURY: ___ YES  ___ NO

If there was an ill or injured person, a Stonehill Accident Report form needs to be completed and the original provided to Human Resources and a copy to Campus Police. A copy of that report should be attached to this incident report form.

FIRE

Type of Incident: 


Chemical: ____


Electrical: ____


Paper: ____

Was Campus Police called?    ___ Yes   ___ No

Was Fire Department called?  ___ Yes   ___ No

Number of extinguishers used?_____ Room Number (s) where extinguishers were located ____

What was the root cause of the fire?

What corrective actions were taken to prevent a similar incident in the future?

CHEMICAL SPILL

List any hazardous materials involved in the incident:

Describe how the spill/release occurred to the best of your knowledge.

Estimate of amount spill 


Any personal contamination or exposure? If yes, please explain 


What measures were taken to control the spill/release?

What actions were taken to clean up the spill?

What spill kit materials were used in the cleanup?


How was the waste managed?

What corrective actions have been taken to prevent a similar incident in the future?

Name, signature and date of individual completing this report:

Name:
Signature:
Date: 


PLEASE FILE THIS REPORT WITHIN 3 DAYS OF THE INCIDENT TO THE CHAIRMAN OF THE DEPARTMENT AND ROMELLE BERRY, FOR DISTRIBUTION TO THE SCIENCE BUILDING SAFETY COMMITTEE.  THIS FORM DOES NOT SUBTITUTE FOR IMMEDIATE NOTIFICATION OF EMERGENCY PERSONNEL EIN THE EVENT THAT THERE IS A MAJOR SPILL, FIRE OR POTENTIAL INJURY OR EXPOSURE.
APPENDIX J – LAB INSPECTION CHECKLIST

Laboratory Compliance Review

Responsible Faculty/Staff: 





Room Number: 


Inspector(s): 







Date: 




Instructions: Faculty shall conduct a monthly inspection of their lab. Each month, one of the following monthly checklists must be completed. Faculty are encouraged to use student teams and conduct a comprehensive inspection each month. Circle the month upon completing the inspection. When finished all sections, repeat again. The “Preparing for Laboratory Work” checklist should be completed at the beginning of each semester. The CHO will conduct an annual comprehensive oversight inspection of each lab.

Laboratory Safety Plan Outline:

1. Preparing for laboratory work
2. Training
3. Emergency Preparedness
4. Housekeeping
5. Chemical Labeling and Storage
6. Particularly Hazardous Substances
7. Chemical Waste Disposal 
8. Biosafety
9. Controls and PPE
10. Hazardous Equipment – Lab Specific
11. Other Hazardous Materials – Lab Specific
12. Oversight (see CHO)
	PREPARING FOR LABORATORY WORK
1. A Chemical Hygiene Plan is present in the lab.

2. A chemical inventory has been updated in the past 12 months and is available.

3. Signed copies of Lab Safety Agreements, Student Researcher Agreements and “After Hours” Access Forms are current and available.

4. Chemical fume hoods are working effectively.

5. Chemical storage limitations and waste minimization considerations are reviewed before purchasing chemicals
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December

	TRAINING AND DOCUMENTATION
1. All laboratory workers have completed required lab safety training.

2. Faculty have reviewed specific lab information, including emergency response procedures, with student workers and researchers.

3. Chemical Safety Information (i.e., MSDS or equivalent) is available to and reviewed by all lab workers.

4. All High Hazard Procedures are documented and workers or research students are familiar with the SOPs.

	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December

	EMERGENCY PREPAREDNESS
1. Building emergency and safety features are reviewed with all employees.

2. Emergency information listed on the Door Sign is current.

3. Eyewashes in the lab are flushed weekly.

4. Emergency showers in the lab are flushed annually.

5. Fire Extinguishers are checked annually.

6. First aid kits are available and adequately stocked.

7. A chemical spill kit is full, visible and lab workers are familiar with its location and usage.

8. Access to exits, extinguishers and spill control equipment is not blocked.

9. Shelved items have at least 18” vertical clearance from sprinkler heads in ceiling.

10. Gas cylinders are secured properly.
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December


	HOUSEKEEPING
1. Food or drinks are always absent from the lab.

2. All chemical containers and work surfaces are free of spilled residues and debris.

3. Clutter is removed from work areas.

4. There are no visible trip or slip hazards in aisles.

5. Plumbing drain traps are filled with water to prevent odors.

6. Broken glass disposal boxes are in use and are not over-filled.

7. Shared spaces are kept clean, organized and labeled by users.
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December

	CHEMICAL LABELLING AND STORAGE
Labeling
1. All chemical containers are labeled with full chemical names, hazards, dates and initials

2. Secondary containers are labeled if vials or containers are too small to support labels.

3. Chemical storage cabinet labels accurately identify hazards inside.

Storage
4. Flammable liquids that require refrigeration are stored in a refrigerator or freezer specifically designed to prevent ignition of flammable vapors.

5. Chemical containers are securely closed with screw tops.

6. Hazardous liquids are stored below eye level with compatible chemicals.

7. Secondary containment is used, as appropriate, when storing chemicals on the benchtop or near drains.

8. There is no evidence of spills or releases.

9. Stock chemicals are removed from fume hoods and placed in proper storage.

10. Incompatible materials are kept separated.

11. Compressed gases are appropriately secured and labeled.

12. Reactive chemicals are dated and stored appropriately.

13. Expired, old or unneeded chemicals are identified and appropriately disposed.

14. Unventilated rooms (cold rooms or closets) do not contain liquid nitrogen or dry ice.

15. Fire code limits on the storage of flammables are observed.
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December

	CHEMICAL WASTE: LABELLING, STORAGE AND DISPOSAL
Chemical Waste Labeling
1. Hazardous waste labels are present and visible on each chemical waste container (including acetone wastes)

2. Hazardous waste labels are completing filled out (except date)

Chemical Waste Storage
3. Satellite Accumulation Areas (SAA) are clearly marked.

4. Waste containers are securely closed.

5. Waste chemicals are stored with compatible chemicals.

6. Liquid waste chemicals are stored in secondary chemicals.

7. Liquid and solid waste are collected in separate containers.

8. No more than one container of a wastestream is stored in a SAA

9. Waste areas are inspected weekly

Chemical Waste Disposal
10. All hazardous chemicals are collected for disposal, unless specifically approved or identified in the Chemical Hygiene Plan for sink disposal.

11. Full waste containers are dated and removed within three (3) days to the Main Accumulation Area (MAA) in Room 112.

12. A bottle carrier or cart is used to transfer wastes to the MAA.
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December

	PARTICULARLY HAZARDOUS SUBSTANCES
1. A current list of Particularly Hazardous Substances or High Hazard Materials stored or handled in the lab is available.

2. Special hazard areas in the lab are identified and labeled properly.

3. For each Particularly Hazardous Substance stored or handled in the lab, the Stonehill PHS Form has been completed and SOPs developed. Both documents are available for review.

4. PHSs are being stored appropriately and used in the designated areas.
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December


	BIOSAFETY (If Applicable)
1. Sharps contaminated with hazardous chemicals or potentially infectious materials are collected in a sharp box.

2. Potentially infectious material (e.g., regulated medical waste) is collected in biomedical waste containers.

3. All lab individuals who are operating the autoclave have been properly trained.

4. Sharps and non-autoclaved regulated medical waste is collected and disposed as a biomedical waste.

5. Any work involving infectious agents or biological toxins is evaluated for the purpose of identifying the appropriate biosafety level of the laboratory.

6. Written SOPs/Biosafety Plan is available for any BSL 2 activities.
	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December

	CONTROLS AND PPE
1. Fume hoods are operating properly

2. Face of hood is at the proper sash level

3. Glove boxes are operating properly, as applicable.

4. Biosafety cabinets are operating properly, as applicable.

5. Equipment is properly guarded.

6. Appropriate personal protective equipment (PPE) is available for hazards in the lab.

7. Closed toed shoes are worn in the lab at all times.

8. Safety glasses are worn in the lab

9. Proper gloves are worn for the hazards in the laboratory

10. Controls or monitoring is in place for certain OSHA regulated chemicals (e.g., formaldehyde)


	Inspected in

January

February

March

April

May

June

July

August

September

October

November

December


Comments/Notes:  (Use Back of Sheet for Further Comments)

<[Appendices]>
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