University of Houston Environmental Health and Safety

	                      Chemical Name:  Carcinogens
STANDARD OPERATING PROCEDURES
Type of SOP: ☒Hazardous Class       ☐Hazardous Chemical     ☐Process

This Standard Operating Procedure (SOP) briefly describes the use of equipment and supplies maintained in the lab/facility, procedures that must be followed, and the responsibilities of personnel when working in these labs/facilities. PI or the designee should amend this SOP by entering text in the highlighted words in yellow to include specifics for your labs. Users shall not conduct experiments, even pilot studies, which are not described in this approved SOP.  It is essential that all personnel follow the appropriate procedures outlined in this SOP. Please provide the SDS associated with this chemical to all lab personnel working with it.

	
PI  Information

	Name:
	

	Dept.:
	

	PS ID:
	

	Date:
	

	

	1. PI Responsibilities (Please click the Check Box on every shaded section header.)   

	☐	The PI is responsible for training students/employees using the chemical.  The training should include a discussion of the known and potential hazards and an explanation of the relevant policies, techniques and procedures including the proper use of personal protective equipment and containment equipment.

	☐	Students/employees should be trained initially and then annually thereafter.  Their knowledge, competence and practices should be evaluated and documented. 

	☐	Implement a safety program and include this information in the chemical hygiene plan.

	☐	Limit access to authorized users.

	☐	Minimize the possibility of direct skin or eye contact with the drug or inadvertent ingestion/inhalation.

	☐	Transportation of the chemical within the facility should be performed using a sealed non-breakable secondary container.

	☐	Develop Standard Operating Procedures (SOP) for delivery and storage of the chemical.  The SOP should have a contingency plan for broken or leaking bottles.

	☐	Properly label containers and any secondary containers of the chemical.

	☐	Provide SDS via email to ehs@uh.edu upon request.





	2. Chemicals/Hazards

	HAZARD OVERVIEW

Carcinogens are chemicals that are known to cause cancer in humans and/or animals, or are suspected of causing cancer.  Some of the chemicals used in academic laboratory research, industrial processes, and daily activities are carcinogenic.  Recognition of the hazards associated with the transportation, use, storage, and disposal of these materials is essential.  Precautions must be taken to minimize any potential chemical exposure to Carcinogens.

HAZARDOUS CHEMICAL(S)/CLASS OF HAZARDOUS CHEMICAL(S)

Carcinogens are chemicals that are capable of causing cancer or tumor development, typically after repeated or chronic exposure.  Their effects may only become evident after a long latency period and may cause no immediate harmful effects. Carcinogen is any substance that meets at least one of the following criteria: 
· Regulated by OSHA as a carcinogen or; 
· Listed under the category, "known to be carcinogens," in the Annual Report on Carcinogens published by the National Toxicology Program (NTP) or; 
· Listed under Group 1 ("carcinogenic to humans") by the International Agency for Research on Cancer (IARC) Monographs or; 
· Listed in either Group 2A or 2B by IARC or under the category "reasonably anticipated to be carcinogens " by NTP, and causes statistically significant tumor incidence in experimental animals in accordance with any of the following criteria:
i. 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/m3 
ii. After repeated skin application of less than 300 mg/kg of body weight, per week or iii) After oral dosages of less than 50 mg/kg of body weight per day 

Carcinogens can be identified in the Globally Harmonized System by the Hazard Codes H350 (May cause cancer) and H351 (Suspected of causing cancer).  Some common examples of UH laboratory Carcinogens include: 
1. Arsenic and Arsenic compounds (inorganic)
2. Benzene
3. Cadmium and Cadmium compounds 
4. Chromium (VI) compounds
5. Cobalt and Cobalt compounds
6. Dichloromethane 
7. Formaldehyde
8. Lead and Lead compounds (inorganic)
9. Nickel compounds
10. Polycyclic Aromatic Hydrocarbons (PAHs)

Note, many Carcinogens have additional chemical hazards.  Review a current Safety Data Sheet for each Carcinogen prior to use.  

REQUIRED - List (or attach) the applicable chemical(s) for your laboratory, and describe important properties and signs/symptoms of exposure.  
Click here to enter text.                                 




	  3. Engineering Controls

	Use available engineering/ventilation controls to keep exposure to Carcinogens as low as possible.  The following is a general plan for Carcinogens:

A. Use containment devices (e.g., chemical fume hoods, glove boxes, localized exhaust (“snorkel”), etc.) when: 
i.	Using volatile and/or semi-volatile substances; 
ii.	Manipulating substances that may generate aerosols; and 
iii.	Performing laboratory procedures that may result in an uncontrolled release.

B. Use high-efficiency particulate air (HEPA) filters, carbon filters, or scrubber systems with containment devices to protect effluent and vacuum lines, pumps, and the environment whenever feasible.

C. Ventilated containment should be used to weigh out solid chemicals (e.g., ventilated balance safety enclosure, etc.).  Alternatively, the tare method can be used to prevent inhalation of the chemical.  While working in a fume hood, the chemical is added to a pre-weighed container.  The container is then sealed and can be re-weighed outside of the fume hood.  If a chemical need to be added or removed, this manipulation is carried out in the fume hood.  In this manner, all open chemical handling is conducted in the fume hood.

An eyewash/drench hose combination unit and a safety shower must be available in the immediate work area for any carcinogens exposure.  Contact EHS at 713-743-5858 for a determination of the need for a safety shower if there is not one available. Review the SDS for the proper fire extinguisher(s) to use with the given material or contact Fire Marshal’s Office (713-743-5858) for assistance. 

Insert descriptions of lab-specific ventilation controls and equipment safety features utilized to reduce the risk of Carcinogen chemical exposures in your lab.

Click here to enter text.

	Type
	Location (Building and Room Numbers)

	Fume Hood(s)
	

	Glove boxes if applicable
	

	Biosafety Cabinet if applicable
	

	Safety Shower (s)
	

	Eyewash Station(s)
	

	Fire extinguisher(s)
	








	4. Personal Protective Equipment (PPE)

	Lab coats shall be worn. These laboratory coats must be appropriately sized for the individual and be buttoned to their full length. Laboratory coat sleeves must be of a sufficient length to prevent skin exposure while wearing gloves. Full length pants and close-toed shoes must be worn at all times by all individuals that are occupying the laboratory area. The area of skin between the shoe and ankle shall not be exposed.

In addition to the minimum attire required upon entering a laboratory, the following PPE are required for work with Carcinogens:
        A.	Eye Protection: Eye protection is required for all work with Carcinogens.
             i. At a minimum ANSI Z87.1-compliant safety glasses are necessary.
            ii. Splash goggles may be substituted for safety glasses, and are required for processes where splashes are      foreseeable or when generating aerosols.
            iii. Ordinary prescription glasses will NOT provide adequate protection unless they also meet the Z87.1 standard and have compliant side shields.

        B.	Body Protection: At a minimum a chemically-compatible laboratory coat that fully extends to the wrist is necessary.
          i.	If a risk of fire exists, a flame-resistant laboratory coat that is NFPA 2112-compliant should be worn.
         ii.	For chemicals that are corrosive and/or toxic by skin contact/absorption additional protective clothing (e.g., face shield, chemically-resistant apron, disposable sleeves, etc.) are required where splashes or skin contact is foreseeable.
         
        C.	Hand Protection: Hand protection is needed for the activities described in this SOP.  Define the type of glove to be used ___ Click here to enter text. ____ gloves (indicate the glove material).
based on: A) the chemical(s) being used, B) the anticipated chemical contact (e.g., incidental, immersion, etc.), C) the manufacturers’ permeation/compatibility data, and D) whether a combination of different gloves is needed for any specific procedural step or task.

Upon completion of work with Carcinogens and/or decontamination of equipment, remove gloves and/or PPE to wash hands and arms with soap and water.  Additionally, upon leaving a designated Carcinogen work area remove all PPE worn and wash hands, forearms, face and neck as needed.  Contaminated clothing or PPE should not be worn outside the lab.  Soiled lab coats should be sent for professional laundering.  Grossly contaminated clothing/PPE and disposable gloves must not be reused.

Insert descriptions of PPE and hygiene practices used with the Carcinogens described in this SOP.  Include any specialized PPE needed for a procedural step/task.

Click here to enter text.










	  5. Work Practice Controls (Preparation and Handling)

	Preparation

· Consult with your Principal Investigator (PI) to receive approval before working with Carcinogens. If possible, use safer chemical alternatives.
· Read the relevant Safety Data Sheets (SDS), technical bulletins, and guidance documents to understand how to mitigate the hazards. The SDS must be reviewed before using an unfamiliar chemical and periodically as a reminder. 
· Perform a hazard analysis and identify the potential failures or weak points in your experimental design. Be prepared to handle accidents.
· Limit the amount purchased and do not accumulate unneeded Carcinogens.
· Users of Carcinogens must be trained in proper lab technique stated in Standard Operating Procedures (SOP) and be able to demonstrate proficiency.  
· On-the-job training must be completed and documented.
· Conduct an emergency drill reviewing the procedures to be taken in an emergency.
· Review the location of the emergency equipment (safety shower, eyewash, and fire extinguisher, etc.) listed in Section 3.


Designated Area

Designated area(s) for the use and storage of Carcinogens shall be established where limited access, special procedures, knowledge, and work skills are required.  Signage indicating the materials being used and/or stored and the applicable hazards should be easily visible for the designated work space and/or storage area, for example: DANGER! CARCINOGEN WORK AREA.                                      

Click here to enter text.




	  6. Work Practice Controls (Storage and Transport)

	Keep container tightly closed and store in a secondary containment. Label the chemical bottle, the secondary container, and the secondary containment with the PHS hazards labels. For example: “Carcinogens”. Keep in a cool, well-ventilated area. Separate flammables from oxidizers, acids from bases, organics from inorganics, and reactives from air or water.

Insert any incompatible materials or conditions.                                                      
Click here to enter text.

Insert more lab-specific information of any special handling or storage.
Click here to enter text.
 
   




	7. Spill and Accident Procedures
[Specific cleaning and waste disposal procedures must be determined.]

	Chemical spills must be cleaned up as soon as possible by properly protected and trained personnel. For spills of solid materials, DO NOT dry sweep. All other persons should leave the area. Spill response procedures must be developed based on the chemical and potential spill or release conditions. Clean up spills using contents of the laboratory spill kit. Do not attempt to clean up any spill if not trained or comfortable. If trained and equipped, only clean up small (less than XXX ml) and dilute (less than XXX%) spills that occur in a fume hood by ________________________. If the spill is larger, more concentrated, or people have been exposed, evacuate the area and call 911 on campus phone or 713-743-3333 for help. If a person is exposed follow EXPOSURE PROCEDURES in section 8 below.

Upon completion of work with Carcinogens and/or decontamination of equipment, remove gloves and/or PPE to wash hands and arms with soap and water.  Additionally, upon leaving a designated Carcinogen work area remove all PPE worn and wash hands, forearms, face and neck as needed.  Contaminated clothing or PPE should not be worn outside the lab.  Soiled lab coats should be sent for professional laundering.  Grossly contaminated clothing/PPE and disposable gloves must not be reused.


SPILL CLEANUP PROCEDURES
Small spills:
1. Close hood sash, cordon off area.
2. If you need help, call EHS (during business hours (M-F/8-5) 713-743-5858, outside business hours call 911 on campus phone or 713-743-3333). Tell them that an XXXX spill has occurred and you need advice or assistance. Notify supervisor.
3. Personnel must wear a fully buttoned lab coat with sleeves extended to wrists, face shield and safety goggles, neoprene outer gloves and nitrile inner gloves, long pants (or other clothing covering the entire leg), rubber apron, and closed toed shoes.  Never use latex gloves.
4. If spill is extensive within the containment, clean all interior surfaces after completion of the spill cleanup.
5. Bag all waste in plastic bags labeled as chemical spill debris and store in fume hood away from incompatible chemicals. Submit request to EHS for “Unwanted Material” pickup.

Large spills:
1. Evacuate all personnel from the laboratory and restrict access. Call 911 on campus phone or 713-743-3333 for help.
2. As soon as possible report the spill by notifying EHS (during business hours (M-F/8-5) 713-743-5858, outside business hours 911 on campus phone or 713-743-3333); tell them that a spill has occurred, and that you need help managing the spill. Notify supervisor.
3. Be prepared to provide the following information: 
· Name and phone number of knowledgeable person that can be contacted 
· Name of chemical spilled, concentration and amount spilled, liquid or solid type spill
· Number of injured, if any (refer below to EXPOSURE PROCEDURES)
· Location of spill

Any spill incident requires the involved person or supervisor to complete and submit the Injury Forms within 24 hours (8 hours if serious injury or hospitalization) of the incident to Risk Management.
For questions on spill cleanup, contact EHS at 713-743-5858.

Insert more lab-specific information of any specialized spill clean up procedures for hazardous chemicals used in this SOP. Additional details of lab specific spill of cleanup should be provided if application.  
Click here to enter text.





	  8. Exposure Procedures In Case of Emergency

	Provide First Aid Immediately 
· If inhaled, move person into fresh air. If not breathing, give artificial respiration. Consult a physician.
· In case of skin contact, wash off with soap and plenty of water for 15 minutes. Take victim immediately to hospital. Consult a physician.
· In case of eye contact, rinse thoroughly with plenty of water for at least 15 minutes, occasionally lifting the upper and lower eyelids. Get medical aid immediately.
· If swallowed, never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.
Get Help 	
1.  After first aid measures, seek medical attention if needed at UH Health Center on UH Main Campus or the nearest Emergency Clinics, as appropriate.  

2. Call 911 on campus phone or 713-743-3333 or go to nearest Emergency Department to seek medical attention. Give details of exposure:
a. Chemical name and concentration
b. Amount of exposure
c. Route of exposure (skin, eyes, respiratory)
d. Time since exposure
3. Bring the SDS and SOP of the chemical to the Emergency Department.
4. Notify your supervisor as soon as possible for assistance.
5. Secure area before leaving. Lock doors and indicate spill if needed.

Report Incident to Environmental Health and Safety
1. Notify EHS immediately after providing first aid and/or getting help.
a. During business hours (M-F/8-5) call 713-743-5858.
b. After hours call 911 on campus phone or 713-743-3333 to be routed to EHS staff on call.
2. For all incidents and near misses, the involved person or supervisor should report to EHS at 713-743-5858.

More lab-specific information regarding first aid measures to train users:   
Click here to enter text.




	 9. Waste Disposal

	 WASTE COLLECTION AND DISPOSAL
1. PHS Waste Collection
· Waste bottles of concentrated or dilute solutions of the chemical must be collected by EHS as “Unwanted Material”.
· Label with EHS “Unwanted Material” Waste label that states the chemical waste and the primary hazards (corrosive, toxic), PI name. Unwanted Material waste labels are available for on EHS’s website. 
2. Other PHS waste
                Grossly contaminated gloves, absorbent pads, and all spill cleanup materials are hazardous waste.
· Accumulate waste in a plastic bag. 
· Label with EHS Unwanted Material Waste label as above.
3. Disposal
For chemical waste pickup: Complete Online waste pickup request form.  
4. Contacts
                        For questions regarding chemical and hazardous chemical collection
· visit the EHS Chemical Waste website or,
·  email ehs@uh.edu or,
·  call 713-743-5858       



	  10. Lab-specific Protocol/Procedure 

	    This SOP must be customized for each lab using XXXX. Use this section to describe or attach what is being done with this chemical, including specific laboratory procedures and quantities used. 










	Particularly Hazardous
Substance involved?
	X   YES:
	Blocks #11 to #13 are Mandatory

	
	      NO:
	Blocks #11 to #13 are Optional.

	

	11. Approval Required

	All staff working with XXXX must be trained on this SOP prior to starting work. They must also be trained on the XXXX SDS, and it must be readily available in the laboratory. All training must be documented and maintained by the PI or their designee.

	12. Decontamination

	Decontamination procedures vary depending on the material being handled. Carefully inspect work areas to make sure no hazardous materials remain.  Following dispensing or handling, all surfaces and equipment should be wiped with the appropriate cleaning agent to prevent accumulation of Carcinogen chemical residue.  Dispose of cleaning materials properly.  Be sure all ignition sources are secured before beginning clean up with flammable liquids.  Decontaminate vacuum pumps or other contaminated equipment before removing them from the regulated area or before resuming normal laboratory work in the area.
All surfaces and non-disposable equipment for carcinogen XXXX in my lab will be decontaminated with/by _________________________. 

	13. Designated Area

	·  All work with XXXX must be done in a designated laboratory, work space and fume hood. This work will be conducted in [room #].

	PI’s Name:
	PISD:

	Department: 
	Date:

	Signature:
	






	[Laboratory Name]
Documentation of Training*
Standard Operating Procedure for  Carcinogens XXXX  

	        “I have read and understand this SOP. By signing below, I agree to fully adhere to its requirements.”

	Last
	First
	PSID
	Email
	Signature
	Date

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



* This document, including the signature page with signatures by all involved personnel shall be maintained by the Principal Investigator or Designee, and be submitted to EHS either electronically via the ehs@uh.edu or hard copy upon request.
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