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Standard Operating Procedures 
Laboratory Specific
Chemical: Particularly Hazardous Substances (PHS)
 
Please fill out the form completely.  Print a copy and insert into your
 Laboratory Safety Manual and Chemical Hygiene Plan.
Refer to instructions for assistance.
 
Type of SOP:       FORMCHECKBOX 
 Process

 FORMCHECKBOX 
 Hazardous Chemical

 FORMCHECKBOX 
 Hazard Class
Purpose
· This document describes the baseline requirements necessary for safe storage, use, handling and disposal of chemicals that have been designated as “particularly hazardous” by Cal/OSHA.  This includes acute toxins, reproductive toxins, and select carcinogens.
· Careful handling and stringent controls of these chemicals are essential in order to protect workers and the environment from contamination and to comply with Title 8 of the California Code of Regulations, Section 5209.
· Additional requirements may apply, depending on the specific chemical. Examples include carcinogens that are also highly flammable and/or reactive.  For more information, please refer to UCLA Policy 907.
Physical & Chemical Properties/Definition of Chemical Group
Particularly Hazardous Chemicals fall into three major categories: reproductive toxins, acute toxins, and select carcinogens. 
Reproductive Toxins are chemicals that affect the reproductive capabilities including causing chromosomal damage (mutations) and adverse effects on fetal development (teratogenesis).    
For a list of reproductive toxins, please consult the attached list of chemicals known to cause cancer or reproductive toxicity enacted by the EPA Safe Drinking Water and Toxic Enforcement Act of 1986. 
Acute Toxins are chemicals that pose a high level of immediate health risk to individuals.  They can be defined as: 
1. A chemical with a median lethal dose (LD50) of 50 mg or less per kg of body weight when administered orally to albino rats weighing between 200 and 300 g each.  
2. A chemical with a median lethal dose (LD50) of 200 mg or less per kg of body weight when administered by continuous contact for 24 hours (or less if death occurs within 24 hours) with the bare skin of albino rabbits weighing between 2-3 kg each.  
3. A chemical that has a median lethal concentration (LC50) in air of 5000 ppm by volume or less of gas or vapor, or 50 mg per liter or less of mist, fume, or dust, when administered by continuous inhalation for 1 hour (or less if death occurs within 1 hour) to albino rats weighing between 200 and 300 g each.  
Select Carcinogens are a category of chemicals where the available evidence strongly indicates that the substances cause human carcinogenicity. A “select carcinogen” meets one of the following criteria. 
1. It is regulated by Cal/OSHA as a carcinogen. 
2. It is listed under the category “known to be carcinogens” in the annual report by the National Toxicology Program (NTP).
3. It is listed under Group 1 – “carcinogenic to humans” – by the International Agency for Research on Cancer (IARC) 
4. It is listed in either Group 2A or Group 2B by the IARC or under the category “reasonably anticipated to be carcinogens” by the NTP, and causes statistically significant tumor incidence in experimental animals in accordance with any of the following criteria: 
a. 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
b. After repeated skin application of less than 300 mg/kg of body weight per week; or 
c. After oral dosages of less than 50 mg/kg of body weight per day. 
Cal/OSHA Regulated Carcinogens fall into a separate hazard class and have extensive additional requirements associated with them that are not covered under this procedure.  The use of these agents may require personal exposure sampling based on usage.  The following chemicals are Cal/OSHA regulated carcinogens: 
The specific Cal/OSHA regulations that govern the use of regulated carcinogens can be found at 
http://www.dir.ca.gov/Title8/sb7g16a110.html 
http://www.dir.ca.gov/Title8/5209.html 
Some exemptions from these requirements are made for laboratory scale use; these can be found at: http://www.dir.ca.gov/Title8/5191.html 
Contact the UC Riverside Environmental Health &Safety department if there are any questions about the use of these materials. 
Potential Hazards/Toxicity
Reproductive Toxins are chemicals that affect the reproductive capabilities including causing chromosomal damage (mutations) and adverse effects on fetal development (teratogenesis).
Acute Toxins are chemicals that pose a high level of immediate health risk to individuals.  
Select Carcinogens are a category of chemicals where the available evidence strongly indicates that the substances cause human carcinogenicity.
Personal Protective Equipment (PPE)
· At a minimum, safety glasses, lab coat, long pants or equivalent, closed toe shoes, and gloves are required when working with particularly hazardous chemicals.  Goggles may be required for processes in which a splash or spray hazard may exist. 
· PPE must be sufficient to protect skin from contact with the hazardous agents.
· Contaminated PPE and clothing must be disposed of or decontaminated prior to removal from the designated work area.  Lab coats must be decontaminated before they are removed for laundering. 
· Refer to the specific chemical’s MSDS and SOP for specific information on additional PPE and glove selection.  Refer to manufacturer’s glove selection information to verify the appropriate chemical resistance gloves will be used.  Refer to manufacturer links to verify gloves are appropriate for work being conducted:

http://www.ansellpro.com/download/Ansell_8thEditionChemicalResistanceGuide.pdf
http://www.showabestglove.com/site/default.aspx
Engineering Controls
· Work with particularly hazardous substances should be avoided and is not permitted if there is a reasonable likelihood of workers exceeding regulatory exposure limits.     
· Chemical fume hoods used as containment areas for particularly hazardous chemicals must have a face velocity of 100 lfm, averaged over the face of the hood and must be certified annually. 
· Laboratories and rooms where particularly hazardous chemicals are used shall have general room ventilation that is at negative pressure with respect to the corridors and external environment.  The laboratory/room door must be kept closed at all times.  
First Aid Procedures
Consult the SDS of the specific chemical.
Special Handling and Storage Requirements
Areas in the laboratory where PHS are used must be identified as a “Designated Area” for use. PHS may only be used and stored in designated areas. Additionally, be sure to:
Label this area using appropriate signage – e.g., CAUTION, CANCER HAZARD -REGULATED CARCINOGEN.
· Label waste containers containing PHS with warning labels, according to the 
Online Tag Program.
· Label storage space with warning labels. 
· Store non-flammable PHS within secondary containment.
· Store flammable PHS within flammable storage cabinet and designate a bottom shelf or secondary container.
Spill and Accident Procedure 
Chemical Spill Dial 911 and x25528
Spill – Help contaminated or injured persons.  Evacuate the spill area.  Avoid breathing vapors.  Eliminate sources of ignition if the chemical is flammable.  If possible, confine the spill to a small area using a spill kit or absorbent material. Keep others from entering contaminated area (e.g., use caution tape, barriers, etc.).  
Small (<1 L) – If you have training, you may assist in the clean-up effort.  Use appropriate personal protective equipment and clean-up material for chemical spilled.  Double bag spill waste in clear plastic bags, label and take to the next chemical waste pick-up.  
Large (>1 L) – Dial 911 or (951) 827-5222 from campus cell phone and EH&S at extension x2-5528 for assistance. 
Chemical Spill on Body or Clothes – Remove clothing and rinse body thoroughly in emergency shower for at least 15 minutes.  Seek medical attention. Notify supervisor and EH&S at extension 
        x2-5528  immediately. 
Chemical Splash Into Eyes – Immediately rinse eyeball and inner surface of eyelid with water for 15 minutes by forcibly holding the eye open.  Seek medical attention. Notify supervisor and EH&S at extension x2-5528 immediately.
Emergency Procedures
Please note that all laboratory personnel must review the Injuries and Medical Treatment Flipchart that is posted in each laboratory prior to starting work, since the location of medical treatment is dependent on the employment status of the individual as well as the source of funding.    
 If the injury is life threatening, call 911 (if using a cell phone) or dial (951) 827-5222 from a campus phone or transport to: 
Riverside Community Hospital Emergency Services: (951) 788-3000
 (The emergency entrance is located on 14th Street west of Magnolia St.) 
1. Inform your supervisor and/or department administration.
2. Report all work-related injuries within 48 hours using the Incident Report Form available at http://hr.ucr.edu, or contact Workers’ Compensation (951)827-2636 workerscomp@ucr.edu
3. Report fatalities or major injuries requiring hospitalization for more than 24 hours within 8 hours to Cal/OSHA and EH&S following the directions on the “Report severe Injuries and Fatalities” page of the Injuries and Medical Treatment flipchart. 
Additional Reporting requirements for Chemistry and Biochemistry:
1. Notify the Cal/OSHA enforcement unit and the Cal/OSHA Bureau of Investigation listed at the telephone number and e-mail below 
a. Call: Debra Gold (510) 286-7013
b. E-mail: dgold@dir.ca.gov 
2. Contact UCPD (dial 911 from a cellphone or dial extension 2--5222 from a campus phone to help secure the scene. Also tell them to contact UC Riverside EH&S.
Decontamination/Waste Disposal Procedure
· Laboratory work surfaces shall be decontaminated at the conclusion of each procedure and at the end of each day. 
· Decontaminate all equipment before removing them from the designated area.  
· Decontamination should be carried out in a glove box or fume hood. 
· Contaminated PPE must not be removed from the designated area until properly decontaminated. 
· After working with these chemicals, immediately remove gloves, wash hands and arms with soap and water. 
Label waste using the Online Tag Program:
· Some PHS are categorized as an extremely hazardous waste. You may not accumulate more than a quart of extremely hazardous waste. Please see the list of extremely hazardous waste to determine if the substances you are working with are categorized in this manner.
· If it is not an extremely hazardous waste, handle & dispose of as hazardous waste through the EH&S hazardous waste pick-up.
· Always use secondary containment for hazardous waste
Safety Data Sheet (SDS) Location
Lab computer, CS 459
Hardcopy or electronic copy must be available.
Online MSDS can be accessed at http://msds.ehs.ucla.edu.
Detailed Protocol
All lab workers who will be using a particularly hazardous substance must review this SOP and sign the associated training sheet.  Lab workers must have specific training on proper handling and understand the hazards.
Lab workers using a particularly hazardous substance must demonstrate competence to the Principal Investigator or designee by being able to 1) identify the hazards and list any particularly hazardous handling techniques (use of a schlenck line, rotary evaporation, cannula transfer, extremes of pressure or temperature, etc.), 2) list the foreseeable emergency situations, 3) describe the proper response to the emergency situations, and 4) know the control measures to minimize the risks. 
The research laboratory requires variation in reaction conditions to develop and optimize new chemical or biological transformations. The researcher must seek literature precedent for reaction conditions that have reasonable similarities to new chemistry that is planned with a particularly hazardous substance described in this SOP. The researcher must also consult the PI or designated, experienced research coworker for approval to proceed with chemical or biological transformations that have little literature or local research group precedent. PI approval must also be obtained for significant scale-up of new chemistry or biological transformations.
When working in the lab, a laboratory worker must: 
1)  not work alone 
2)  be cognizant of all of the SDS and safety information presented in this document
3)  follow all related SOPs in the laboratory SOP bank (PPE, syringe techniques, waste disposal, etc. as appropriately modified by any specific information in the SDS information presented in this document)
4) not employ more than 100 mg or 10 mL of a particularly hazardous substance in any given reaction (larger quantities REQUIRE the approval of PI or designee)
5)  discuss ALL issues or concerns regarding particularly hazardous substance in a research group meeting prior to its use.
If there is an unusual or unexpected occurrence when using this material(s), the occurrence must be documented and discussed with the Principal Investigator or Lab Supervisor and others who might be using particularly hazardous substance.  Unusual or unexpected occurrences might include a fire, explosion, sudden rise or drop in temperature, increased rate of gas evolution, color change, phase change, or separation into layers.
____________________________________________________________________

Principal Investigator or Lab Supervisor SOP Approval

Print name: Dr. Robert C. Haddon 
Signature: __________________________
Approval Date: _______________________
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