STANDARD OPERATING PROCEDURE 

Acutely Toxic Materials

*Delete items in red after you have added all your lab-specific information. Modify general information as needed.

	1.  LAB INFORMATION

	Building: 

Room(s): 

Department: 

Principal Investigator Name: 

Examples of Acutely Toxic Materials covered by this SOP: 

	Acrolein
	Arsine
	Bromine

	Chlorine
	Diazomethane
	Diborane (gas)

	Dimethyl mercury
	Hydrogen cyanide
	Hydrogen fluoride

	Methylfluorosulfonate
	Nickel carbonyl
	Nitrogen dioxide

	Organolead compounds
	Organomercury compounds
	Osmium tetroxide

	Ozone
	Pentaborane
	Phosgene

	Sodium azide
	Sodium cyanide and other cyanide salts
	Tetramethylammonium hydroxide (TMAH)



This SOP supports the use of acutely toxic materials, which include substances or a mixture of substances, organisms or agents that may be fatal or cause damage to target organs as the result of a single exposure or exposure of short duration. 
WAC 296-901, Hazard Communication, defines “Acute Toxicity” as those adverse effects occurring following oral or dermal administration of a single dose of a substance, or multiple doses given within 24 hours, or an inhalation exposure of 4 hours. The preferred test species for evaluation of acute toxicity by the oral and inhalation routes is the rat, while the rat or rabbit are preferred for evaluation of acute dermal toxicity.
· LD50 (Lethal Dose-50) – The amount of substance, when administered to a group of experimental animals, will kill 50% of the group in a specified time.
· LC50 (Lethal Concentration-50) – The concentration of a substance, when administered to a group of experimental animals, will kill 50% of the group in a specified time.
Acutely toxic materials have the skull and crossbones GHS pictogram on their label and safety data sheet (SDS) and a hazard category of 1 or 2 on the SDS. 
	Acute toxicity categories and acute toxicity estimate (ATE) values defining the respective categories

	Exposure Route
	Category 1
	Category 2

	Oral (mg/kg bodyweight):
	≤5
	>5 and ≤50

	Dermal (mg/kg bodyweight):
	≤50
	>50 and ≤200

	Inhalation – Gases (ppmV):
	≤100
	>100 and ≤500

	Inhalation – Vapors (mg/l):
	≤0.5
	>0.5 and ≤2.0

	Inhalation – Dusts and Mists (mg/l):
	≤0.05
	>0.05 and ≤0.5


Note: Gas concentrations are expressed in parts per million per volume (ppmV).
Note: Inhalation cut-off values are based on 4 hour testing exposures. Conversion of existing inhalation toxicity data which has been generated according to 1 hour exposure is achieved by dividing by a factor of 2 for gases and vapors and 4 for dusts and mists.
Note: The terms “dust”, “mist” and “vapor” are defined as follows:
· Dust: solid particles of a substance or mixture suspended in a gas (usually air);
· Mist: liquid droplets of a substance or mixture suspended in a gas (usually air);
· Vapor: the gaseous form of a substance or mixture released from its liquid or solid state. 
Acutely toxic Category 1 materials shall have their own SOP, or list/identify all acute toxins used in the laboratory under this SOP and attach SDSs.
Select agent toxins are acutely toxic materials. Possession, use, or transfer of these toxins entails additional requirements. Contact WSU Biosafety in the Office of Research Assurances (ORA).

	2.  PHYSICAL &
     HEALTH HAZARDS 


	Acutely toxic materials can cause severe illness or death by inhalation, ingestion, or skin absorption after a single or short-term exposure. Many acutely toxic materials are also carcinogenic and may have other hazards such as target organ effect, corrosivity, skin irritation/burns, mild to severe eye damage, injury to the respiratory or digestive tracts, and lung damage. Make sure that all the potential hazards are clearly understood before handling any toxic chemical.

Acutely toxic materials may have additional hazards associated with them, such as flammable, corrosive, and health hazard. Add or delete GHS hazard pictograms accordingly.
[image: ] [image: ][image: ] [image: Pictogram_Corrosion][image: ][image: ][image: Pictogram_Gas Cylinder]
  
*Always refer to the Safety Data Sheet for the most detailed information*

· Note: If working with acutely toxic materials that have multiple hazards, multiple SOPs would apply (e.g. Acrolein is a flammable liquid and suspected carcinogen in addition to being acutely toxic).

	3.   TRAINER / 
      RESOURCE
      PERSONNEL 
	Principal Investigator must guarantee all laboratory personnel receive training on the content of this SOP.

Principal Investigator Name, Building, Room, Phone Number

Secondary contact Name, Building, Room, Phone Number


	4. LOCATION OF  
      HEALTH & SAFETY      
      INFORMATION

	Safety Data Sheets (SDS) for acutely toxic materials must be available at all times to all personnel working in the laboratory. The SDS used in this laboratory are located in Building, Room and/or Electronic Location. 

Labeling: Acutely toxic material containers shall either have original manufacturer’s label affixed or a self-made workplace label identifying the contents and hazards of the chemical at the minimum. Chemical abbreviations and formulae should be avoided unless a legend is present in the lab. For information on workplace labels, see https://ehs.wsu.edu/ohs-chemhazardcommunication/ohs-workplacelabels/. 


	5. PROTECTIVE      
      EQUIPMENT
	Wear nitrile rubber gloves, ANSI approved chemical splash goggles, and a fully buttoned lab coat at the minimum. ANSI approved safety glasses may be appropriate when properly working behind a fume hood’s protective sash. Double gloving is recommended. Change gloves immediately if contaminated or at least every 2 hours. Wash hands at time of glove change. Some acutely toxic materials have the potential to penetrate gloves. Review the chemical SDS and glove compatibility chart to identify the ideal glove material to use. 

When working with acutely toxic substances with an increased risk of splash or spill exposure (e.g. transfers from a larger container), consider siphon transfer for improved control or additional PPE, such as thick-cut nitrile or equivalent gloves, face shield and a chemical-resistant apron.  Wash hands immediately after handling acutely toxic materials and removing gloves.  

· Note: Always consult with your glove manufacturer’s glove compatibility chart to ensure selected gloves are compatible with specific chemical being used.

Full length pants and close-toed shoes are required to be worn at all times.

Insert lab specific information on personal protective equipment required for use. 

Always work with acutely toxic materials within a properly functioning, face velocity certified laboratory chemical fume hood. A glove box may be appropriate for handling some acutely toxic materials. 

Mechanical vacuum pumps must be protected using cold traps and, where appropriate, must include a filter to prevent particulate release. The pump exhaust must be vented into an approved exhaust duct or chemical fume hood.

Insert lab specific information on ventilation controls and equipment used to control exposure.

If acutely toxic materials are used outside of a chemical fume hood, respiratory protection may be required which require affected personnel to be medically cleared, fit tested and enrolled in WSU’s Respiratory Protection Program (RPP).


	6. WASTE DISPOSAL    
PROCEDURES
	[bookmark: _Hlk117064462]Waste Acutely Toxic Materials must be managed as a Dangerous Waste. Acutely toxic material wastes should be collected in a compatible container (e.g. a polyethylene container provided by EH&S). Specialized waste containers and/or lids may be required for comingled wastes where reactions may generate heat or pressure. Waste containers should be stored away from incompatible materials (reference Section 10 of the SDS for incompatible materials). 

Some Extremely Hazardous Waste (EHW) is considered to be “acutely hazardous waste” by both state and federal agencies. Acutely hazardous waste can be accumulated in a waste generation area only in quantities up to one quart before it must be removed, within three days, to a 90-day accumulation area. 

Empty containers that previously contained a regulated P-listed chemical such as sodium azide or cyanide salts are regulated as a hazardous waste.  These empty containers must be disposed of through EHS as dangerous waste. 

A completed Dangerous Waste label must be attached to dangerous waste containers before waste is added. When the container is full or no longer being used, submit an online Chemical Collection Request Form, and deliver to the Waste Accumulation Area Operator (if applicable) at Building, Room, Phone Number. Dangerous waste information and instructions can be found at the following link: https://ehs.wsu.edu/Chemical-Waste/ 

Do not dispose of acutely toxic material wastes down the drain or in the regular waste stream. Dispose of any expired or unnecessary acutely toxic materials as dangerous waste. For assistance evaluating dangerous waste collection of carcinogens, contact EH&S https://ehs.wsu.edu/contact-information/. 

Insert lab specific information on acutely toxic material waste collection procedures, location, storage and handling. 


	7. DESIGNATED AREA    
      INFORMATION

	Acutely toxic materials are stored and dispensed in Building, Room.

Confine all work with acutely toxic materials to a properly functioning certified laboratory chemical fume hood. 

The designated storage and use area(s) should be shown on the floor plan in your laboratory’s Chemical Hygiene Plan. 

Designated Areas:
For use of acutely toxic materials, a designated area shall be established where limited access, special procedures, knowledge, and work skills are required. A designated area can be the entire laboratory, a specific laboratory workbench, or a laboratory hood. Designated areas must be clearly marked with signs that identify the chemical hazard and include an appropriate warning; for example:
WARNING! SODIUM CYANIDE WORK AREA – HIGHLY TOXIC.
· Upon leaving the designated area, remove any personal protective equipment worn and wash hands with soap and water.
· After each use (or day), wipe down the immediate work area and equipment to prevent accumulation of chemical residue.
· At the end of each project, thoroughly decontaminate the designated area before resuming normal laboratory work in the area.

Insert lab specific information on acutely toxic material storage and use locations.


	8. DECONTAMINATION
       PROCEDURES

	Upon Accidental Exposure: 
In case of eye contact, flush eyes with copious amounts of water at an emergency eyewash station for at least 15 minutes and seek medical attention.   

In case of skin contact, flush skin with copious amounts of water for 15 minutes and seek medical attention.  For exposure over a large portion of the body, remove clothing and shoes and rinse thoroughly in an emergency shower for at least 15 minutes.  Seek medical attention. 

In case of inhalation, move person to fresh air and seek medical attention.  

In case of ingestion, immediately seek medical attention and follow instructions on SDS.

Upon Accidental Release: 
[bookmark: _Hlk117064705]Large Release:  If a significant amount of an acutely toxic material is spilled outside the fume hood, immediately evacuate, secure area, notify others in the vicinity, and call 911 if there is an immediate threat of fire or the spill is uncontained. If personnel are exposed and need medical attention, call 911. If the spill is contained, secure the area, evacuate and call EH&S at 509-335-3041.

Small Release: If a small amount of an acutely toxic material is spilled (it can be cleaned up in 10 minutes) and you have been appropriately trained to clean it up, you may do so.  Trained personnel shall wear nitrile gloves, chemical splash goggles, and a fully-buttoned lab coat.  

If material is liquid, absorb with an inert material. If material is solid, sweep up carefully with spark-resistant tools and avoid generating dust. Place material in an appropriate waste disposal container (resealable bag, etc.) and dispose of as dangerous waste (see Section 6: WASTE DISPOSAL PROCEDURES).  

Additional PPE such as respirators may be necessary depending upon material and concentration. You must be medically cleared, fit tested and enrolled in WSU’s respiratory protection program to wear a respirator. If it is necessary to use a respirator and personnel are not cleared to wear a respirator and not trained to appropriately clean up the spill, the employee should immediately evacuate, secure area, and follow the large release instructions above.

Insert lab specific information on acutely toxic material spill cleanup procedures and applicable location specific emergency procedures.


	9. SPECIAL STORAGE     
AND HANDLING    
      PROCEDURES
	· Store acutely toxic material containers upright in a designated, labeled area such as a chemical storage cabinet. Secondary containment is recommended for storage of all acutely toxic materials. Liquid acute toxins should always be stored below eye level. Storage area should be a secured, cool and well-ventilated area away from direct sunlight, heat, sparks, flame, or other sources of ignition. Consider storing highly toxic materials in a locked storage cabinet.

· Store acutely toxic materials in a designated, labeled, secure storage area away from other types of chemicals, unless the acutely toxic material belongs to a group that requires certain storage (e.g. flammable liquids should be stored in a flammable storage cabinet).

· All areas where acutely toxic materials are stored or manipulated must be labeled as a designated area (see Section 7: DESIGNATED AREA INFORMATION).

· Analyze all chemical hazards of an acutely toxic material and store segregated from incompatible chemicals (refer to Section 10 of SDS). If storage space is limited, use secondary containment such as a Nalgene/polypropylene tubs. 

· Store in tightly closed original container until ready for use. Immediately close all containers after use. Containers should be in good condition and compatible with material. 

· Transport acutely toxic materials between locations in secondary containment, such as polyethylene or other non-reactive, non-breakable bottle carrier.

· Purchase and store smallest quantities and lowest concentration needed for experimentation and what can be stored safely in the laboratory. 

· Do not use acutely toxic materials if less-hazardous alternatives are possible.

· Do not handle acutely toxic materials when working alone.

· Do not dispense acutely toxic material directly onto a laboratory balance in the general lab space.  Instead, transfer the material into a sealable, pre-tared container inside the fume hood, then take the sealed container to the balance. Adjust the amount of material inside the container until the desired mass is reached. Make all adjustments inside the fume hood.

Insert additional lab specific information on acutely toxic material controls.








10. Certificate of Employee Training
The Principal Investigator must certify that they have provided training to lab personnel on the content of this SOP before work with Acutely Toxic Materials is performed. 
	PI Name
	PI Signature
	Date

	
	
	



The following individuals attest that they have received training from the Principal Investigator on the content of this SOP.
	Name
	Signature
	Date
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