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Chemical Hygiene Plan
 







1

i
1.0 [bookmark: _Toc133222930][bookmark: _Toc284501415][bookmark: _Toc74578279]Purpose and Introduction
1.1 [bookmark: _Toc133222931]The purpose of the Bridge Labs Chemical Hygiene Plan (CHP) is to minimize exposure of laboratory personnel to health and physical hazards presented by chemicals used in laboratories. The CHP outlines the minimum health and safety requirements for those employees that are engaged in the "laboratory use of chemicals.” This Chemical Hygiene Plan (CHP) has been developed to meet or exceed the laboratory standards as set forth by the Occupational Safety and Health Administration (OSHA) in 29 CRF 1910.1450. 
1.2 The site-specific plan in Appendix V should be used in conjunction with this core plan. 
2.0 [bookmark: _Toc133222932][bookmark: _Toc133176191]Scope
2.1 This Plan is applicable to Bridge Labs. All laboratory workers are required to comply with this written plan. 

3.0 Definitions
	Term
	Definition

	Chemical Hygiene Plan (CHP)
	A written program developed and by BioLabs and implemented at Bridge Labs, which sets forth procedures, engineering controls, personnel protective equipment (PPE), and work practices capable of protecting employees from health hazards presented by chemicals.


	CHO
	Chemical Hygiene Officer. An individual responsible for implementation of the Chemical Hygiene Plan. The Chemical Hygiene Officer will be the Site Safety Officer.

	Emergencies
	Any occurrence such as, but not limited to, equipment failure, release of a hazardous chemical into the workplace, personal injury, fire, or natural disaster.

	Engineering controls
	Laboratory procedures, practices and equipment accepted by laboratory health and safety experts as effective, or that the employer can show to be effective, in minimizing the potential for employee exposure to hazardous chemicals.

	Hazardous chemical
	A chemical which poses a wide range of health hazards (such as irritation, sensitization, and carcinogenicity) and physical hazards (such as flammability, corrosion, and reactivity).

	Laboratory
	A facility where the "use of chemicals" occurs. This area may be used for work with “select carcinogens,” reproductive toxins and/or chemicals that are hazardous or have a high degree of acute toxicity.

	Laboratory scale
	Work with chemicals in which the containers used for reactions, transfers, and other handling of chemicals are designed to be easily and safely manipulated by one person.

	Laboratory use of chemicals
	Handling or use of such chemicals in which all of the following conditions are met: 
· Chemical manipulations are conducted on a "laboratory scale".
· Multiple chemical procedures or chemicals are used.
· The procedures involved are not part of a production process, nor in any way simulate a production process.
· Protective laboratory practices and equipment are available and in common use to minimize the potential for employee exposure to hazardous chemicals.

	Medical consultation
	A consultation, which takes place between a licensed physician and an employee for the purpose of determining appropriate treatment in cases where a possible exposure to a hazardous substance has occurred and medical treatment is necessary.

	Reproductive toxins
	Chemicals that affect reproductive capabilities including chromosomal damage (mutations) and effects on fetuses (teratogenesis).

	Safety Data Sheet (SDS)
	See Appendix I.

	Bridge Labs Safety Officer
	An employee of BioLabs who is qualified by training or experience, to provide technical guidance in the development and implementation of the provisions of the Chemical Hygiene Plan.

	Select carcinogens
	Any chemical that meets specific criteria defined in the SDS. 



4.0 Responsibilities
4.1 Responsibility for the CHP rests directly with workers working within the laboratory, and with the supervisors who oversee the personnel and/or projects. Violations of safety practices in the CHP will result in disciplinary action as outlined in the Bridge Labs Illness and Injury Protection Plan.

	[bookmark: _Hlk135148483]Function
	Responsibilities

	Laboratory Worker
	· An individual employed by BioLabs, of Bridge Labs member companies, or contractor who has the potential to be exposed to hazardous chemicals in the course of his or her assignment.
· Always work in a safe manner and follow prescribed work protocols, including use of engineering controls and PPE.
· Attend required training to perform assigned duties in a safe manner.
· Purchase hazardous materials through approved systems.
· Follow all site-specific waste requirements.
· Maintain a thorough understanding of the information provided in the SDS for every chemical used.
· Use and maintain personal protective equipment (i.e., lab coats, chemical splash goggles, face shields, respiratory protection, and gloves).
· Use flammable liquid storage cabinets, acid storage cabinets, biological safety cabinets, fume hoods, and other laboratory safety equipment provided.
· Inform the Safety Officer and a supervisor immediately of any laboratory safety equipment that is needed but not available or that is not in good working order. 
· Inform a supervisor and your Bridge Labs Site Safety Officer immediately of exposure symptoms, accidents, or chemical releases and document incident through email or phone call as well as the Bridge Labs incident reporting form. 
· Actively participate in the incident investigation.

	Bridge Labs Site Safety Officer
	· Is the Site Chemical Hygiene Officer (CHO)
· Coordinates the implementation of laboratory safety practices.
· Provides technical assistance for the following:
· Development, execution, and revision to laboratory safety training.
· Determination of chemical and biological storage and disposal.
· Reviews new uses for high hazard chemicals proposed in the lab.
· Identifies and assists in completion of industrial hygiene monitoring requirements, as applicable.
· Responsible for the implementation of the Chemical Hygiene Plan (CHP).
· Ensures those employees working with CMRs, OSHA 6b chemicals, and Very Hazardous Chemicals are working with these materials only in designated areas, fume hoods/glove boxes are available, and if applicable, trained in the removal of contaminated waste.
· Conducts an annual review of the effectiveness of the CHP.
· Supervise the procurement, use, and disposal of chemicals used in the laboratory.
· Conduct documented inspections of laboratories and safety equipment and ensure that follow-up items are addressed in a timely manner; perform informal safety & housekeeping inspections of all laboratory areas.
· Assist in determining which personal protective equipment is required and ensure it is stocked.
· Assure that adequate training programs are available and maintaining the proper documentation of that training. 
· Receive and review reports of any accident or spill that occurs in the laboratory.
· Ensure that all hazardous waste is disposed of in accordance with all municipal, state, and federal regulations, including the segregation, containment, and labeling of materials generated in the laboratory.
· Maintains and updates laboratory safety signage, 
· Report any deficiencies in the laboratory controls or equipment to their manager.
· Shall ensure to the best of his/her ability that workers working in the laboratories comply with and follow the requirements of this plan.
· Shall ensure to the best of his/her ability that the least amount of chemicals are kept within the laboratory for the projects.
· Maintain site chemical inventory and safety data sheets. 

	Resident Supervisors
	· The primary responsibility of Supervisors is to implement the CHP and ensure compliance. They must ensure that all personnel receive chemical hygiene training, follow all chemical hygiene rules and that appropriate protective equipment is available and properly functioning.
· There may be specific hazardous situations that are not covered by this CHP. In these cases, it is the responsibility of the Supervisor to evaluate the hazards and develop any additional standard operating procedures in conjunction with the Bridge Labs Site Safety Officer to protect the employee.

	Non-Laboratory Personnel
	· These include employees not assigned to work in the laboratories, but who may visit the laboratories, such as administrative personnel, visitors, contractors, and vendors.
· Visitors may include groups or individuals touring the laboratories. The escort, or designee, must inform visitors of any hazards that may be present and provide appropriate personal protective equipment.
· Wear appropriate PPE, follow all posted signs.


[bookmark: _Toc74578274]


5.0 Procedure and Requirements
5.1 Emergency Procedures
5.1.1 All accidents, hazardous materials spills or other dangerous incidents must be reported to the Bridge Labs Site Safety Officer or any company officer if the Safety Officer is unavailable. A list of telephone numbers must be posted beside every entrance/exit door and by telephones in the labs.
5.1.2 [bookmark: _Toc302638446][bookmark: _Toc516746072][bookmark: _Toc133222934]Dial 911 for assistance with injury, in case of fire, for performing rescues, or any other emergency. Provide the nature and the extent of the emergency - be as specific and detailed as possible. An ambulance, fire truck, or police vehicle will respond upon request. Callers should explain any emergency clearly, calmly, and in detail.

5.2 [bookmark: _Toc74578276]Primary Emergency Procedures for Fires
5.2.1 Verbally alert everyone in the immediate area of the emergency so that they can assist you if needed.
5.2.2 In the event of a fire, pull the nearest fire alarm, if applicable to the site. Do not attempt to extinguish a fire if you have not been trained in the proper use of a fire extinguisher.
5.2.3 Evacuate the building using the nearest exit and go to the Assembly area.

5.3 Primary Emergency Procedures for Accidents
5.3.1 Attend to any person(s) who may have been exposed to a hazardous material and/or injured if it is safe to reach them. In the case of skin or eye contact, promptly flush affected areas with water for a minimum of 15 minutes using eyewash or safety shower, remove any contaminated clothing and seek medical attention immediately. For ingestion cases, contact the Poison Control Center at 1-800-222-1222. NOTE:  Unless there is an immediate threat to life (e.g., difficulty or lack of breathing, severe bleeding, heart attack), professional on-site emergency responders (EMTs, Paramedics) will not step in to take over until the minimum 15-minute wash has been verified.
5.3.2 Have the injured person sit down on a chair or the floor while attending to them in case of shock/fainting and never leave them alone; call for help from others if needed.
5.4 Primary Emergency Procedures for Spills
5.4.1 If an incidental spill (small spill) occurs and is of known limited danger, clean up immediately. Notify personnel in the immediate area about the spill, evacuating all non-essential personnel from the spill. Spill clean-up procedures are posted throughout the labs. 
5.4.2 If the spill is major, contact your site Bridge Labs Site Safety officer to initiate the emergency spill response contractor response. If you do not have the proper PPE, knowledge, or the hazards are unknown of the spilled material, this is considered a major spill. 
5.4.3 If the spilled material is flammable, turn off all potential ignition sources, avoid breathing vapors of the spilled materials, close doors to slow down the spread of odors and evacuate the area.
5.4.4 [bookmark: _Toc133222935]Do not clean up a spill if you are not trained to do so or if you do not have the proper resources like PPE and spill containment materials.
5.5 [bookmark: _Peloton_Safety_Contacts][bookmark: _Toc74578277][bookmark: _Toc200089253]Building Evacuation Procedures
5.5.1 Building evacuation may be necessary if there is a chemical release, fire, explosion, natural disaster, or medical emergency.
5.5.2 Building evacuation maps are posted throughout the site. Be aware of the marked exits from the area and building.
5.5.3 To activate the building alarm system, pull the handle on one of the red boxes located throughout the site. If the site does not have pull stations, call 911. 
5.5.4 Whenever the building evacuation alarm is sounded or when you are ordered to leave by Bridge Labs Staff or any emergency response personnel, walk quickly to the nearest marked exit and ask others to do the same.
5.5.5 Outside, proceed to the designated assembly area and check in with your supervisor.
5.5.6 [bookmark: _Toc133222941]Do not return to the building until you are told to do so by the Bridge Labs Safety Officer. 
5.6 [bookmark: _Toc302638499][bookmark: _Toc196181017][bookmark: _Toc74578290][bookmark: _Toc302638500][bookmark: _Toc196181018]Information and Training
5.6.1 A hard copy of the CHP is in the Chemical Waste Room and electronic copies are downloadable from the Bridge Labs member portal. 
5.6.2 All workers involved in laboratory use of hazardous chemicals shall be provided with information and training appropriate for use of the chemicals in their work area. Laboratory personnel must complete all laboratory safety training upon initial hire, which includes hazard communications (HazCom).
5.6.3 [bookmark: _Toc133222942]Documented completion of annual lab safety refresher training shall be required for all laboratory employees. 

5.7 [bookmark: _Toc74578291]General Chemical Hygiene Training
5.7.1 Initial lab safety training shall be conducted upon hire and annually in accordance with the EHS Training Plan, which includes:  
5.7.1.1 Any changes made to the CHP during annual revision.
5.7.1.2 Signs and symptoms associated with exposures to hazardous chemicals used in the laboratory.
5.7.1.3 The location, availability, and use of known reference material(s) on the hazards, safe handling, storage, and disposal of chemicals found in the laboratory.
5.7.1.4 Physical and health hazards of chemicals in the work area.
5.7.1.5 [bookmark: _Toc133222943]Measures that can be taken to protect oneself from these hazards, such as engineering controls, appropriate safe work/lab practices, emergency procedures and personal protective equipment (PPE) to be used.

5.8 [bookmark: _Biosafety_Levels,_Containment,][bookmark: _Toc44487672][bookmark: _Toc200089260][bookmark: _Toc210465385][bookmark: _Toc74578293]Task Specific Training
5.8.1 Workers must notify the Site Safety Officer when new equipment or chemicals are being brought to site to ensure safety protocols are updated.
5.8.2 Workers should review safety material and attend training provided by the vendor whenever new equipment not previously used in the laboratory is introduced or installed.
5.8.3 Workers should review the SDS before working with any new chemical not previously used in the laboratory.
5.8.4 Workers must be trained in the use of new personal protective equipment.
5.8.5 [bookmark: _Toc133222944]If a worker is transferred into the laboratory from another department or laboratory, they should receive training for the new area.

5.9 [bookmark: _Toc133222945][bookmark: _Toc44487674][bookmark: _Toc200089266]Required Laboratory Practices and Rules
5.9.1 All containers shall be closed when not in use. “In use” means at the exact time a chemical is being removed from or added to the container. A bottle that is being used over a time period must be repeatedly opened and closed; it cannot remain open just because it will be used again in 2 minutes.
5.9.2 Gloves should be treated as single use and are to be worn only one time before being discarded.
5.9.3 Know the location of emergency showers, eyewashes, first aid kits, AED units, fire extinguishers, emergency exits, spill kits, fire blankets, and fire alarm pull stations. 
5.9.4 Know how to access the SDS repository and the CHP. Notify the Safety Officer if training has not occurred.
5.9.5 No sandals, open-toed/heel or perforated shoes shall be worn in the laboratory. No shorts or exposed legs in the laboratory. 
5.9.6 Do not try to identify any unknown substance/chemical by directly smelling or tasting.
5.9.7 Do not pipette or siphon by mouth.
5.9.8 Report all injuries/illnesses to a supervisor and the Site Safety Officer.
5.9.9 Do not confuse, startle, or distract another worker by playing practical jokes or with horseplay.
5.9.10 The application of cosmetics and smoking is not permitted in any laboratory.
5.9.11  No food or beverages are permitted in any laboratory at any time.
5.9.12  Work in the lab is not permitted after the consumption of alcohol. 
5.9.13 Comply with all warning signs and labels.
5.9.14 Under no circumstances are hazardous chemicals to be disposed of down a drain. Non-hazardous chemicals may be sink disposed in small amounts with running water. Please check with the Safety Officer if there are questions about allowable sink disposal.
5.9.15 Areas around balances and shared equipment are to be kept clean.
5.9.16 [bookmark: _Hlk516645334]Acidic, caustic, or organic liquids should be stored in an appropriate cabinet. Non-hazardous, aqueous liquids may be stored on the first shelf of the lab bench no higher than eye level. Storage of liquids above the first shelf of the lab benches is not allowed.
5.9.17 Storage of bottles on the floor is not allowed.
5.9.18 When diluting concentrated acids, always add the acid to water.
5.9.19 Always use the fume hood when operations require working with volatile hazardous chemicals or powder chemicals that might result in an inhalation exposure (e.g., chloroform, formaldehyde, silica etc.)
5.9.20 [bookmark: _Toc133222946]The top of stored boxes must always allow for a minimum eighteen-inch clearance from fire sprinklers.
5.9.21 Laboratory coats should not be worn in the office area or common areas such as the restroom.
5.9.22 If there is a question about a procedure or the hazards of a chemical, ask the Safety Officer or a supervisor before performing the procedure.
5.9.23 Wear the appropriate PPE for the chemicals being worked with (e.g., gloves, safety glasses, lab coat, etc.)
5.9.24 When exiting the laboratory, remove gloves before touching door handles. 

5.10 [bookmark: _Toc200089270][bookmark: _Toc210465391][bookmark: _Toc74578295]Recommended Laboratory Practices and Rules
5.10.1 Wash hands after working with chemicals, even though gloves have been used.
5.10.2 Personnel with long hair, neckties, or loose clothing should tie them back or otherwise secure them. Avoid wearing dangling jewelry and lanyards.
5.10.3 [bookmark: _Toc133222947]Avoid wearing contact lenses; if they must be used, inform a supervisor so that special precautions can be taken, if necessary.

5.11 [bookmark: _Toc133222948]Cryogens
5.11.1 The primary hazard associated with cryogenic materials is their extreme coldness. Cryogens, and all surfaces they cool, can cause severe burns if allowed to contact the skin. 
5.11.2  Cryogenic fluids shall be stored or handled only in containers designed for such use. 
5.11.3  A full-face shield, cryogenic gloves, and an apron must be worn when dispensing liquid cryogens.
5.11.4 [bookmark: _Toc133222949] Dry ice should be added to cooling baths (or liquid added to dry ice) in small increments.

5.12 Carcinogens and Mutagens
5.12.1 [bookmark: _Toc133222950]Purchasing known carcinogens shall be limited to the smallest quantity needed for the project. Known carcinogens that are no longer being used shall be removed for proper disposal as soon as reasonably possible.

5.13 Peroxide Forming Chemicals
5.13.1   Peroxide formers shall be labeled with the date received, date opened, and discard by date. 
5.13.2 The container shall never be opened if it may contain peroxides. These containers shall be promptly disposed of. 
5.13.3 Peroxide forming chemicals shall be disposed of in the following times: 
· If the container is unopened, it can be onsite for 12 months.
· Once the container is opened, it needs to be disposed of within 6 months.

5.14 [bookmark: _Toc210465410][bookmark: _Toc74578313]Formaldehyde
5.14.1 [bookmark: _Toc133222952]The Site Safety Officer shall be notified prior to any work with formaldehyde. All work with formaldehyde shall be in conformance with chemical safety and handling procedures as outlined in the SDS.

5.15 [bookmark: _Toc210465412][bookmark: _Toc74578315]Ultraviolet Light Sources
5.15.1 [bookmark: _Toc133222953] Ultraviolet (UV) light sources present an exposure hazard capable of causing a mild to severe burn (essentially a sunburn). Mild to severe eye damage can also result. There are many common lab devices which may emit UV light. 
5.15.1.1 Biological Safety Cabinets
5.15.1.1.1 [bookmark: _Toc133222954]A biological safety cabinet (BSC) is a primary engineering control used to protect personnel against biohazardous or infectious agents and to help maintain quality control of the material being worked with as it filters both the inflow and exhaust air. It is sometimes referred to as a laminar flow or tissue culture hood. Employees working in areas with Biological Safety Cabinets have received training in the proper operation and hazards associated with ultraviolet light.
5.15.1.2 Handheld Ultraviolet Lamps
5.15.1.2.1 [bookmark: _Toc133222955]Chemists use handheld ultraviolet lamps for identification of UV-active compounds separated by thin layer chromatography. Workers working with these devices have received training in the proper operation and hazards associated with ultraviolet light.
5.15.1.3 Transilluminators
5.15.1.3.1 [bookmark: _Toc133222956]Employees working in areas with transilluminators have received training in the proper operation and hazards associated with ultraviolet light.
5.15.1.4 Liquid Chromatography Equipment
5.15.1.4.1 [bookmark: _Hlk140484589][bookmark: _Toc119679840]Liquid chromatography instruments such as HPLCs and FPLCs are located throughout the laboratories. These instruments typically contain detectors with an ultraviolet light source. Workers performing maintenance on these detectors must have received appropriate training in the proper operation and hazards associated with the ultraviolet light source.
5.15.1.5 Ozone Generating Machines
5.15.1.5.1 Workers performing maintenance on these detectors must have received appropriate training in the proper operation and hazards associated with the ultraviolet light source.
5.15.1.6 Lasers
5.15.1.7 Lasers can require permitting and additional required PPE. Should you need a piece of equipment that requires the use of lasers, it must be reported to the Site Safety Officer for evaluation. 
5.16 Asphyxiates 
5.16.1 [bookmark: _Toc119679841]Asphyxiates are substances that interfere with the transport of an adequate supply of oxygen to the vital organs of the body. Simple asphyxiates are substances that displace oxygen from the air being breathed to such an extent that adverse effects result. Carbon dioxide (including dry ice), argon, helium, and nitrogen are common simple asphyxiates. Chemical asphyxiates prevent the body's ability to absorb oxygen and can be toxic at low airborne concentrations, for example carbon monoxide. Work with common simple asphyxiates should be conducted in open areas with high airflow. Work with chemical asphyxiates should be conducted in fume hoods so that no breathing air is displaced. 

5.17 Compressed Gas
5.17.1 A compressed gas is a containerized gas or mixture of gases having an absolute pressure exceeding 40 pounds per square inch (PSI) at 70° Fahrenheit (F); a containerized gas or mixture of gases having an absolute pressure exceeding 104 PSI at 130° F regardless of the pressure at 70°F; or a liquid having a vapor pressure exceeding 40 PSI at 100°F as determined by ASTM D-323-72. In addition to the chemical properties of the gas itself, compressed gas cylinders are physical dangers because the contents are stored under high pressure. Punctures, heat, faulty valves, and increases in pressure may result in a rapid release of the contents. The following safety considerations should be implemented where applicable:
· The cylinder contents must be clearly labelled.
· Cylinders should be handled carefully. Use of a hand truck with tiedowns is required to move any tanks not already on wheels. Do not roll, slide, or drop tanks.
· Do not lift a cylinder by its cap.
· Secure all cylinders while in storage, transport, or use.
· Never tamper with cylinder valves, force connections, or use homemade adapters. Use only approved equipment. Never repair or alter cylinders, valves, or safety relief devices
· [bookmark: _Toc119679842]Only use a regulator compatible with the cylinder contents

5.18 Corrosive Chemicals
5.18.1 Acids and bases are common corrosive chemicals that can cause severe tissue damage and damage metals depending on their corrosivity. The primary means of protection from corrosive chemicals is the use of personal protective equipment (PPE) including gloves, goggles, face shields, aprons, lab coats, foot coverings or other chemical-resistant clothing. Extreme caution must be exercised when handling corrosive chemicals.
5.18.2 The following safety considerations should be implemented, where applicable:
· When transporting acids and bases, do not handle by the bottle neck alone; support the weight of the bottle from the base when handling or pouring. Use lipped carts and secondary containment for movement of corrosives.
· Do not store acid and bases with flammable liquids or oxidizing chemicals.
· Do not store corrosives above eye level.
· Do not store acids and bases together.
· Do not store inorganic and organic acids together.
· Store all corrosives in secondary containment to prevent any leakage.
· Reference the chemical's SDS for proper handling, PPE, and storage requirements 
· If a corrosive comes in contact with your skin or clothing, thoroughly wash the affected areas using the safety showers or hand sinks for 15 minutes.
· [bookmark: _Toc119679843]If a corrosive comes in contact with your eyes, first thoroughly flush your eyes in an emergency eyewash station for 15 minutes and then seek emergency medical attention.

5.19 Flammable Chemicals
5.19.1 Flammable liquid chemicals are liquids with a flashpoint below 199.4° F. Flash point is the lowest temperature at which a liquid will give off enough flammable vapors at or near its surface so that - with sufficient air and a source of ignition - it ignites. 
5.19.2 Flammable solid chemicals are solids that are liable to cause fire through friction, absorption of moisture, spontaneous chemical change, or retained heat from manufacturing or processing - or which can readily ignite and when ignited burn so vigorously and persistently as to create a serious hazard. Basic precautions when working with flammable chemicals include:
· Flammables not in active use must be stored in a flammable storage cabinet. "Not in active use" includes overnight storage of open containers that are used during each workday, i.e., containers should not be left out overnight for convenience of use the next day.
· Do not allow open sources of flame in areas where flammable chemicals are used or stored.
· Know the location of fire extinguishers, fire alarms, and emergency exits.
· Do not store flammable liquids in domestic-type refrigerators. Use only refrigerators rated for flammables.
· Do not store flammables with oxidizing agents (e.g., nitric, perchloric, and sulfuric acids)
· Do not expose flammable liquids to potential sources of ignition such as electrical equipment, heat, burners, or open flame.
· To prevent accidental electrical charge, use bonding and grounding equipment whenever applicable (e.g., when pouring volumes greater than 5 gallons).
· Use non-sparking tools when necessary.
· Store flammable liquids in an approved fire-rated flammable storage cabinet. Ensure flammable cabinets are self-closing. 
· [bookmark: _Toc119679845]Minimize the amount flammable liquids on site that are used, stored, and generated as waste.

5.20 Irritants 
5.20.1 [bookmark: _Toc119679848]An irritant is a non-corrosive chemical that causes a reversible inflammatory effect on living tissue by chemical action at the site of contact. A wide variety of organic and inorganic chemicals are irritants; thus, skin contact with all laboratory chemicals should be avoided. Use of a properly functioning chemical fume hood is recommended when handling irritants that can be inhaled. At minimum, safety glasses, lab coat, long pants, protective gloves, and closed-toed shoes should be worn when handling any potential irritant.

5.21 Oxidizers
5.21.1 Oxidizers are chemicals that initiate or promote combustion in other materials, causing fire either itself or through the release of oxygen or other gases. Examples include perchloric acid, nitric acid, hydrogen peroxide, potassium persulfate, sodium hypochlorite (bleach), and lead nitrate. Precautions for handling oxidizers should include the following:
· Minimize the amounts of oxidizers used and stored.
· Isolate from incompatible chemicals (e.g., organics, flammable, dehydrating, or reducing agents)
· Do not store oxidizers in wooden cabinets or on wooden shelves.
· Do not return unused material to the original container.
· Store in tightly closed containers in cool, dry, ventilated areas.

5.22 P-Listed Waste
5.22.1 It is important to evaluate how chemicals will be disposed of prior to them coming on site. Some chemicals are considered “P-Listed” waste which means that the EPA defined them as “acutely toxic” material. 
5.22.2 [bookmark: _Toc133222957]Sites that generate more than one kilogram per month of acutely hazardous waste are considered Large Quantity Generators (LQGs) and must comply with LQG requirements.

5.23 Container Labeling
5.23.1 All containers of hazardous chemicals shall be appropriately labeled. The manufacturer's label shall not be removed from a container as long as the material or residues of the material remain in the container.
5.23.2 [bookmark: _Toc133222958]All containers into which hazardous chemicals are transferred from the manufacturer’s original container or prepared shall be appropriately labeled with a GHS-compliant label that can be obtained from the Site Safety Officer and shall include at a minimum the chemical name, signal word, and chemical hazards. The chemical name should be written out and not abbreviated. Example secondary container labels can be found in the EHS Chemical Labeling Guide. 
5.23.3 Plastic spray or squeeze bottles must be labeled with contents, necessary hazard labeling and appropriate for use with any solvents they contain.

5.24 Procurement and Distribution of Chemicals
5.24.1 Each company and/or individual responsible for procuring and distributing hazardous chemicals should consider the following:
5.24.1.1  Substitute with less hazardous chemicals whenever possible.
5.24.1.2 Ensure that facilities and equipment are adequate for the intended use of the chemical.
5.24.1.3 Purchase the smallest amount required to complete the experiment.
5.24.1.4 [bookmark: OLE_LINK9]Comply with specific peroxide forming chemical disposal limits, as defined by the peroxide forming chemical policy.
5.24.1.5 [bookmark: _Toc133222959]The Site Safety Officer will maintain an inventory of all site chemicals. Residents are responsible for maintaining their individual chemical inventories and providing the site safety officer upon request. 
5.25 Storage and Use of Hazardous Chemicals in the Laboratories
5.25.1 [bookmark: _Toc302638475][bookmark: _Toc367540076][bookmark: _Toc516746100][bookmark: _Toc133222960]The compatibility of all chemicals present in the work area needs to be evaluated by the Safety Officer or designee, and the chemicals need to be segregated appropriately. The following sections provide a general guidance as to chemical compatibility and storage. Additional and more specific information is available in Appendix II.

5.26 General Storage of Hazardous Chemicals in Laboratories
5.26.1 Acidic, caustic, or organic liquids should be stored in an appropriate cabinet. Non-hazardous, aqueous liquids may be stored on the first shelf of the lab bench no higher than eye level.
5.26.2 Storage of liquids above the first shelf of the lab benches is not allowed.
5.26.3 Storage of bottles on the floor is not allowed.
5.26.4 [bookmark: _Hlk516645460]All containers into which hazardous chemicals are transferred from the manufacturer’s original container or prepared shall be appropriately labeled with a GHS-compliant label that can be obtained from the Safety Officer.
5.26.5 Flammable liquids are not to be stored in a refrigerator/freezer unless it is approved and labeled for flammable storage in accordance with NFPA Standards 45 and 56D.
5.26.6 [bookmark: _Toc133222961]Gas cylinders must be secured and capped when not in use. Lecture bottles may be stored in a flammable cabinet under a chemical fume hood.

5.27 [bookmark: _Toc302638478][bookmark: _Toc367540080][bookmark: _Toc516746103][bookmark: _Toc133222962]Restrictions on Volumes and/or Types of Hazardous Chemicals
5.27.1 Extremely dangerous chemicals (e.g., highly toxic gases such as phosgene or explosives such as TNT) are not allowed on Bridge Labs property.
5.27.2 [bookmark: _Toc133222963]Highly hazardous chemicals with NFPA health, fire, and/or reactivity ratings greater than 2 must not be stored in containers larger than 5-gallons.

5.28 [bookmark: _Hlk516745484]Working Alone
5.28.1 As per OSHA regulation 29 CFR, part 1910.1450 (Occupational exposure to hazardous chemicals in laboratories), App A (non-mandatory), Section E, Part 1 – “Working alone in a laboratory is dangerous and should be strictly avoided. There have been many tragic accidents that illustrate this danger. Accidents are unexpected by definition, which is why coworkers should always be present. Workers should coordinate schedules to avoid working alone.”
5.28.2 Bridge Labs recognizes that there may be instances where employees or residents will be alone in the laboratory. This section will address the circumstances when this is possible, and policies and procedures to allow for working alone in the lab.
5.28.3 Normal business hours are defined as Monday through Friday from 8:00am to 5:00pm, excluding BioLabs-recognized holidays and other business closures. 
5.28.4 High-risk activities include the following:
· Working with material hazards such as: pyrophoric chemicals, highly flammable chemicals, water reactive chemicals, potentially explosive chemicals, explosive salts, acutely toxic chemicals, peroxide-forming chemicals, strong corrosives, strong oxidizing agents, strong reducing agents, regulated carcinogens, select agents and toxins, as identified in Appendix III.
· Working with process hazards such as: high pressure equipment, high temperature processes, use of high voltage or high current, using scale-up quantities or process-level quantities of hazardous materials, any other process or procedure that is inherently dangerous.
5.28.5 In the case of high-risk activities, a buddy system MUST be implemented with the following constraints:
· If unable to schedule during normal business hours due to an experimental constraint only (personal constraints are not an adequate reason), then the Working Alone Approval Form (Appendix IV) needs to be submitted at least twenty-four (24) hours prior to the scheduled date and time of the high-risk activity.
· The designated buddy must be a laboratory employee, trained in the same field as the high-risk activity and familiar with the safety risks associated with the high-risk activity (e.g., chemist/chemist, biologist/biologist, etc.)
· The designated buddy MUST always be present in the laboratory and within sight of the worker during the planned activities.
· The worker adheres to all check-in / check-out procedures with the supervisor.
· [bookmark: _Toc133222964]The designated buddy also cannot be working on a high-risk activity.
5.28.6 If the work is considered low risk (i.e., does not meet the definition of high- risk) working alone can be completed under the following circumstances:
· The activity has prior approval from a supervisor (see the Working Alone Approval Form, Appendix IV) and the completed form is filed with the Site Safety Officer.
· Worker adheres to all check-in / check-out procedures with supervisor.
5.29 Fume Hoods
5.29.1 The Site Safety Officer shall ensure an annual inspection of the fume hoods to ensure proper function and adequate face velocity. The user shall verify this inspection prior to use. 
5.29.2 Fume hoods should not be relied upon to provide blast protection.
5.29.3 Sash openings should be kept to 18” or less, if possible, when in use.
5.29.4 Chemicals and apparatus located within the fume hood should be kept at least 6 inches behind the plane of the sash.
5.29.5 Employees should keep their faces outside the plane of the sash.
5.29.6 [bookmark: _Toc133222965]Fume hoods shall not be used for storage, and items kept in fume hoods shall be kept to an absolute minimum.

5.30 [bookmark: _Toc133222966]Spill Prevention Control and Methods
5.30.1 Employees should try to anticipate the types of chemical spills that can occur in the laboratory. Knowledgeable and experienced personnel should clean up chemical spills. If you have any questions, please contact the Bridge Labs Safety Officer.
5.30.2 To minimize spills during transport, an employee should use carts and secondary containers for transport of materials such as plates, media/chemical bottles, supplies for experiments, and waste containers between labs.
5.30.3 In addition to chemical spills, water spills can be caused by loose connections or breaks in lines to water condensers or cooling systems. 
5.30.4 Employees should pay attention to physical details in the laboratory, such as
· Reducing clutter and unnecessary materials
· Eliminating tripping hazards and other obstructions 
· [bookmark: _Toc133222967]Having all needed equipment readily available before starting work

5.31 [bookmark: _Hlk140487426]Recommended Procedures for Incidental (Small) Spills
5.31.1 For incidental (small) spills, emergency responders do not need to be notified. However, you should contact the Site Safety Officer and your supervisor. Most importantly, before cleaning up an incidental spill, be sure that you can do so safely. Appropriate PPE must be used, and additional protective equipment may be required for spills that present special hazards (such as corrosive or reactive spills or spills that have a splash potential). 
5.31.2 The following steps should be taken during spill cleanup:
· Notify any laboratory workers in the immediate area of the spill for awareness.
· Prevent the spread of dusts and vapors - close the laboratory doors and increase ventilation (through fume hoods, for example) to prevent the spread of dusts and vapors to other areas.
· Neutralize acids and bases, if possible - be careful because the neutralization process is often vigorous, causing splashes and yielding large amounts of heat. Neutralize acids with soda ash or sodium bicarbonate. Bases can be neutralized with citric acid or ascorbic acid. Use pH paper to determine when acid or base spills have been neutralized.
· Control the spread of the liquid and absorb - contain the spill. Make a dike around the outside edges of the spill. Use absorbent materials such as vermiculite, cat litter, or spill pillows.
· Collect and contain the cleanup residues - the neutralized spill residue or the absorbent placed into a plastic bucket or other container and labeled for disposal. 
· Decontaminate the area and affected equipment - for most spills, conventional cleaning products, applied with a mop or sponge, will provide adequate decontamination. If you have any questions about the suitability of a decontaminating agent, contact the Safety Officer.

5.32 Recommended Procedures for Large Uncontrolled Spills
5.32.1 Immediately notify people in the area of the spill and safety evacuate the area. 
5.32.2 [bookmark: _Toc133222968]Contact the site Safety Officer for assistance.

5.33 Management of Chemical Waste (Hazardous Waste)
5.33.1 [bookmark: _Toc133222969]BioLabs will comply with all federal, state, and local regulations for hazardous waste disposal. An outside vendor has been contracted to remove hazardous waste from BioLabs facilities.

5.34 [bookmark: _Toc133222970]Housekeeping, Certification, and Inspections
5.34.1 Housekeeping
5.34.1.1 Laboratories should be kept free of clutter. 
5.34.1.2 Small chemical spills should be cleaned up immediately. Spills requiring clean up measures beyond general housekeeping by laboratory personnel should be reported to the Site Safety Officer. 
5.34.1.3 Safety showers, eyewashes, AED units, fire extinguishers, and any other safety equipment shall be free from any obstruction that would prevent access and use. Access to emergency exits shall always be kept clear. 
5.34.1.4 [bookmark: _Toc133222971] Chemicals no longer needed or used shall be removed for appropriate waste disposal.
5.34.2 [bookmark: OLE_LINK5]Certification
5.34.2.1  Fume Hoods – fume hoods are tested for flow rate annually and bear a certification label.
5.34.2.2  Biological Safety Cabinets – biological safety cabinets are tested and certified annually and bear a certification label.
5.34.2.3 [bookmark: _Toc133222972] PCR Hoods should be certified annually.
5.34.3 Inspections
5.34.3.1 Safety inspections – the Site Safety Officer or designee(s) will perform monthly inspections and any deficiencies found will be corrected within a reasonable timeframe. Responsible workers will be notified of deficiencies. 
5.34.3.2 Eye Wash / Safety Showers – all eye wash and emergency showers shall be inspected per ANSI Z358.1. Safety Showers and Eyewashes should be inspected monthly, at a minimum. Tags indicating the date inspected and the inspector shall be attached to the Safety Shower and Eye Wash. 
5.34.3.3 [bookmark: _Toc133222973]Fire Extinguishers – fire extinguishers shall be inspected monthly. Tags indicating date inspected and the inspector shall be attached to the fire extinguisher.

5.35 [bookmark: _Toc133222974]Personal Protective Equipment
5.35.1 Safety Glasses / Chemical Splash Goggles / Face Shields
5.35.1.1 [bookmark: _Toc133222975] Eye protection is REQUIRED while in the laboratory. In cases where safety glasses are not an option (i.e., due to facial structure or because they will limit visibility due to fogging) a disposable face shield or side shields may be worn to protect the eyes. Chemical splash goggles, or face shield is strongly recommended where there is a reasonable probability of eye and/or face injury.
5.35.2 Gloves
5.35.2.1  The Site Safety Officer is responsible for designating and training on the appropriate use of gloves in the laboratory. 
5.35.2.2  When working with hazardous chemicals or solutions that contain hazardous chemicals, gloves are REQUIRED to be worn to protect against skin contact.
5.35.2.3  When working with hazardous waste, gloves are REQUIRED to be worn to protect against skin contact.
5.35.2.4 [bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK10] Gloves SHALL NOT be worn outside the laboratory into areas such as restrooms, lunchrooms, or office areas. Exceptions: It may be necessary to wear gloves outside the laboratory while handling waste.
5.35.2.5  Gloves must be removed prior to opening doors to prevent spreading chemical contamination.
5.35.2.6 Prior to donning gloves, personnel should inspect them for defects.
5.35.2.7 [bookmark: _Toc133222976] If gloves become contaminated with any chemical while being worn, they should immediately be removed, and new gloves should be donned.
5.35.3 Lab Coats
5.35.3.1 [bookmark: OLE_LINK4]It is REQUIRED that lab coats be worn at all times while in the laboratory.
5.35.3.2 [bookmark: _Toc133222977]Lab coats are not to be worn outside the laboratory in areas such as: restrooms, lunchrooms, or office areas. Exceptions: It may be necessary to wear lab coats outside the laboratory while handling waste.
5.35.4 Clothing
5.35.4.1 Long pants or skirts which cover the legs and close-toed shoes are REQUIRED. 
5.35.4.2 Open-toed shoes, shorts, and short skirts are not safe clothing and are prohibited.
5.35.4.3 Minimize the synthetic fabrics worn in the lab, if possible.
6.0 Reference/Supporting Documents
6.1 29 CFR 1910 – Occupational Safety and Health Standards for General Industry
6.2 OSHA 29 CFR 1910.1200 - Hazard Communication
6.3 OSHA 29 CFR 1910.1450 - Occupational Exposure to Hazardous Chemicals in Laboratories
6.4 ANSI Z358.1 – Shower and Eyewash Station Standard
6.5 ANSI Z87.1 – Eye and Face Protection Standard

7.0 Revision History

	Revision Number
	Revision Date
	Nature of Revision
	Author

	1
	24Jun21
	Original CHP
	J. Laidlaw

	2
	14Feb22
	Updated CHP for generic site use
	J. Laidlaw

	3
	08Sep23
	Annual review 
	S. Blum

	4
	30JUL25
	Annual review
	J. Laidlaw

	5
	03NOV25
	Updated for Bridge Labs
	A. Dubrow




[bookmark: _Toc210465413][bookmark: _Toc74578316][bookmark: _Toc133222979]Appendix I. Safety Data Sheets
[bookmark: _Toc200089290][bookmark: _Toc210465414][bookmark: _Toc74578317]A Safety Data Sheet, often referred to by its acronym SDS, is a detailed informational document prepared by the manufacturer or importer of a hazardous chemical that describes the physical and chemical properties of the product. Information included in a SDS aids in the selection of safe products, helps employers and employees understand the potential health and physical hazards of a chemical and describes how to respond effectively to exposure situations. SDSs can be viewed directly at the manufacturer’s website or on BioLabs online repository.
The format of an SDS follows the Globally Harmonized System (GHS) and contains the following sections:
Section 1: Identification of the substance or mixture and of the supplier
Includes GHS product identifier, recommended use and restrictions on use, supplier’s details, and emergency phone number.
Section 2: Hazards identification
Includes GHS classification, GHS label elements, and other hazards not resulting in classification or not covered by GHS.
Section 3: Composition/information on ingredients
Includes information on chemical ingredients, such as chemical identity and concentrations.
Section 4: First aid measures
Includes description of necessary measures, most important symptoms/effects, and indication of immediate medical attention and special treatment needed.
Section 5: Firefighting measures
Includes suitable extinguishing techniques, specific hazards from fire, and special protective equipment and precautions for firefighters.
Section 6: Accidental release measures
Includes precautions, protective equipment, emergency procedures, environmental precautions, and methods for containment and cleanup.
Section 7: Handling and storage
Includes precautions for safe handling, and conditions for safe storage, including any incompatibilities.
Section 8: Exposure controls/personal protection
Includes occupational exposure limits or biological exposure limits, appropriate engineering controls, and personal protective equipment (PPE).
Section 9: Physical and chemical properties
Includes the chemical’s characteristics (appearance, odor, pH, flash point, vapor pressure, etc.)
Section 10: Stability and reactivity
Includes reactivity, chemical stability, possible hazardous reactions, conditions to avoid, incompatible materials, and hazardous decomposition products.
Section 11: Toxicological information
Includes routes of exposure, related symptoms, acute and chronic effects, and numerical measures of toxicity.
Section 12: Ecological information
Includes ecotoxicity, persistence and degradability, bio-accumulative potential, mobility in soil, and other adverse effects.
Section 13: Disposal considerations
Includes description of waste residues, and information on their safe handling and methods of disposal.
Section 14: Transport information
Includes UN number, UN proper shipping name, transport hazard classes, packing group, environmental hazards, transport in bulk, and special precautions.
Section 15: Regulatory information
Includes safety, health, and environmental regulations specific for the product in question.
Section 16: Other information
Includes information on the preparation and revision of the SDS.


[bookmark: _Toc200089277][bookmark: _Toc210465418][bookmark: _Toc74578320][bookmark: _Toc133222980][bookmark: _Toc200089311]Appendix II.  Chemical Compatibility Guidance
Chemical compatibility must be managed in any laboratory activity in which chemicals are handled, used, or stored. The mixing of incompatible chemicals can result in sudden, violent, and unforeseen hazards and may cause significant personal injury and property damage.
[bookmark: _APPENDIX_III._][image: Chart
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[bookmark: _Toc133222981]Appendix III.  Select Agents and Toxins
The following biological agents and toxins have been determined to have the potential to pose a severe threat to both human and animal health, to plant health, or to animal and plant products. An attenuated strain of a select agent or an inactive form of a select toxin may be excluded from the requirements of the Select Agent Regulations. Here is a list of excluded agents and toxins.

HHS and USDA Select Agents and Toxins
7CFR Part 331, 9 CFR Part 121, and 42 CFR Part 73

HHS SELECT AGENTS AND TOXINS
Abrin
Bacillus cereus Biovar anthracis*
Botulinum neurotoxins* 
Botulinum neurotoxin producing species of Clostridium*
Conotoxins (Short, paralytic alpha conotoxins containing the following amino acid sequence X1CCX2PACGX3X4X5X6CX7)1
Coxiella burnetii 
Crimean-Congo haemorrhagic fever virus 
Diacetoxyscirpenol
Eastern Equine Encephalitis virus3 
Ebola virus*
Francisella tularensis*
Lassa fever virus
Lujo virus 
Marburg virus*
Monkeypox virus3
Reconstructed replication competent forms of the 1918 pandemic influenza virus containing any portion of the coding regions of all eight gene segments (Reconstructed 1918 Influenza virus)
Ricin
Rickettsia prowazekii 
SARS-associated coronavirus (SARS-CoV)
Saxitoxin 
South American Haemorrhagic Fever viruses: 
Chapare 
Guanarito 
Junin 
Machupo 
Sabia
Staphylococcal enterotoxins A,B,C,D,E subtypes 
T-2 toxin
Tetrodotoxin
Tick-borne encephalitis complex (flavi) viruses: 
Far Eastern subtype 
Siberian subtype
Kyasanur Forest disease virus 
Omsk hemorrhagic fever virus 
Variola major virus (Smallpox virus)*
Variola minor virus (Alastrim)*
Yersinia pestis*
OVERLAP SELECT AGENTS AND TOXINS
Bacillus anthracis*
Bacilljus anthracis Pasteur strain 
Brucella abortus
Brucella melitensis
Brucella suis
Burkholderia mallei*
Burkholderia pseudomallei*
Hendra virus 
Nipah virus 
Rift Valley fever virus 
Venezuelan equine encephalitis virus3
USDA SELECT AGENTS AND TOXINS 
African horse sickness virus 
African swine fever virus 
Avian influenza virus3
Classical swine fever virus
Foot-and-mouth disease virus* 
Goat pox virus 
Lumpy skin disease virus 
Mycoplasma capricolum3
Mycoplasma mycoides3
Newcastle disease virus2,3
Peste des petits ruminants virus 
Rinderpest virus*
Sheep pox virus
Swine vesicular disease virus
USDA PLANT PROTECTION AND QUARANTINE (PPQ) SELECT AGENTS AND TOXINS
Peronosclerospora philippinensis (Peronosclerospora sacchari) 
Phoma glycinicola (formerly Pyrenochaeta glycines)
Ralstonia solanacearum
Rathayibacter toxicus
Sclerophthora rayssiae
Synchytrium endobioticum
Xanthomonas oryzae
* Denotes a Tier 1 Agent
1 	C = Cysteine residues are all present as disulfides, with the 1st and 3rd Cysteine, and the 2nd and 4th Cysteine forming specific disulfide bridges; The consensus sequence includes known toxins α-MI and α-GI (shown above) as well as α-GIA, Ac1.1a, α-CnIA, α-CnIB; X1 = any amino acid(s) or Des-X; X2 = Asparagine or Histidine; P = Proline;  A = Alanine;  G = Glycine; X3 = Arginine or Lysine;  X4 = Asparagine, Histidine, Lysine, Arginine, Tyrosine, Phenylalanine or Tryptophan; X5 = Tyrosine, Phenylalanine, or Tryptophan;  X6 = Serine, Threonine, Glutamate, Aspartate, Glutamine, or Asparagine;  X7 = Any amino acid(s) or Des X and; “Des X” = “an amino acid does not have to be present at this position.”  For example, if a peptide sequence were XCCHPA then the related peptide CCHPA would be designated as Des-X.
2	A virulent Newcastle disease virus (avian paramyxovirus serotype 1) has an intracerebral pathogenicity index in day-old chicks (Gallus gallus) of 0.7 or greater or has an amino acid sequence at the fusion (F) protein cleavage site that is consistent with virulent strains of Newcastle disease virus. A failure to detect a cleavage site that is consistent with virulent strains does not confirm the absence of a virulent virus.
3 	Select agents that meet any of the following criteria are excluded from the requirements of this part: Any low pathogenic strains of avian influenza virus, South American genotype of eastern equine encephalitis virus , west African clade of Monkeypox viruses, any strain of Newcastle disease virus which does not meet the criteria for virulent Newcastle disease virus, all subspecies Mycoplasma capricolum except subspecies capripneumoniae (contagious caprine pleuropneumonia), all subspecies Mycoplasma mycoides except subspecies mycoides small colony (Mmm SC) (contagious bovine pleuropneumonia), and any subtypes of Venezuelan equine encephalitis virus except for Subtypes IAB or IC, provided that the individual or entity can verify that the agent is within the exclusion category.


[bookmark: _Toc516746123][bookmark: _Toc133222982][bookmark: _Hlk133174589]Appendix IV. Working Alone Approval Form

Bridge Labs Working Alone in the Laboratory Approval Form
Lab Worker:	_____________________________________________________________________   
Lab Location:	_____________________________________________________________________   
Date:		_____________________________________________________________________   
		(Include date range for this specific protocol)

☐This procedure does not involve any highly hazardous materials or processes. “Working Alone” is allowed.

☐This procedure involves work with highly hazardous materials or processes. Check appropriate category:  

Chemical Hazards: Working with materials in these hazard classes (OSHA Classifications) requires a “buddy system”
	☐ Pyrophoric Chemicals (ex.: Lithium Reagents: RLi (R = alkyls, aryls, vinyls); Metal carbonyls: Lithium carbonyl, Nickel tetracarbonyl; Metal hydrides: Potassium Hydride, Sodium hydride, Lithium Aluminum Hydride; Nonmetal hydrides: Arsine, Boranes, Diethylarsine, diethylphosphine, Germane, Phosphine, phenylphosphine, Silane; Elements: Phosphorus, Cesium, Lithium, Potassium, Sodium, Sodium Potassium Alloy (NaK)), or listed as OSHA Hazard Class Pyrophoric

	☐ Highly Flammable Chemicals (ex.: diethyl ether, pentane, ligroin, petroleum ether) or listed as OSHA Hazard Class Flammable, Class 1-A

	☐ Water Reactive Chemicals (ex.: Aluminum Carbide, Calcium, Calcium carbide, Lithium aluminum hydride, Potassium, Sodium), or listed as OSHA Hazard Class “substances which, in contact with water, emit flammable gases”

	☐ Potentially Explosive Chemicals (ex.: Azide Metal (M-N3), Nitrate (-ONO2), Nitro (-NO2), Nitrite (-ONO), Peroxide (-O-O-), Ammonium nitrate, Ammonium perchlorate, Benzoyl peroxide, Dinitrophenol, Nitrocellulose, Picric acid (trinitrophenol), Urea nitrate), or listed as OSHA Hazard Class Explosive or Self-reactive

	☐ Explosive Salts (ex.: Perchlorate salts (ClO4-)), or listed as OSHA Hazard Class Explosive or Self-reactive

	☐ Acutely Toxic Chemicals (ex.: Carbon Monoxide, Cyanide salts, Digoxin, 2,4-Dinitrophenol, Methyl mercaptan, Nitric oxide, Phosgene, Potassium cyanide, Sodium Azide, Sodium cyanide, any chemical with LD50 (oral)< 50 mg/kg) or listed as OSHA Hazard Class Acutely Toxic Category 1 or 2

	☐ Peroxide Forming Chemicals (ex.: Isopropyl Ether, Methyl Isobutyl Ketone, Tetrahydrofuran, Acrylonitrile, Methyl Methacrylate, Styrene), or listed as OSHA Hazard Class Peroxide

	☐ Strong Corrosives (ex., Hydrochloric acid, Hydrofluoric acid, Nitric acid, Perchloric acid, Phenol, Sulfuric acid, Potassium hydroxide, Sodium hydroxide), or listed as OSHA Hazard Class Corrosive

	☐ Strong Oxidizing Agent (ex.: Ammonium perchlorate, Ammonium permanganate, Bromine, Calcium chlorate, Calcium hypochlorite, Chromic acid, Hydrogen peroxide, Oxygen), or listed as OSHA Hazard Class Oxidizer

	☐ Strong Reducing Agents (ex.: Lithium, Lithium aluminum hydride, Magnesium, Potassium, Sodium, Sodium borohydride)

	☐ Regulated Carcinogens (ex.: Acrylonitrile, Benzene, Formaldehyde, Gallium Arsenide, Inorganic Arsenic, Paraformaldehyde), or listed as OSHA Hazard Class Carcinogen

	☐ Radioactive Agents (ex. materials containing H-3, C-14, P-32, P-33, S-35, I-125 or any material that emits ionizing radiation) 

	☐ Other: 



Biological Hazards: Working with materials in these hazard classes requires a “buddy system”
	☐ Select Agents (ex. Botulinum neurotoxin, Tetrodotoxin, Yersinia pestis): Select Agents List (CDC)  https://www.selectagents.gov/selectagentsandtoxinslist.html

	☐ Other:



Process Hazards: Specify source when necessary; these require a “buddy system”
	☐ Procedures involving high-pressure equipment

	☐ Scale-up quantities; process-level amounts of hazardous chemicals

	☐ High voltage, high current

	☐ High Temperature



Health and Safety Requirements: General requirements. Answering “No” to any item precludes working alone with or without a “Buddy System.”
	Are the required equipment and apparatus in good working order? ☐Yes    ☐No

	Is the worker appropriately trained to conduct the work and understand the safety risks? ☐Yes    ☐No

	Is a check-in / check-out procedure in place? ☐Yes    ☐No

	Is an emergency contingency plan in place? ☐ Yes    ☐No

	Is the worker familiar with the emergency evacuations procedures? ☐Yes    ☐No



Health and Safety Requirements: For” Buddy System” only. Answering “No” or leaving blank any item prohibits working alone.
	Identify the “Buddy” and confirm they are available before beginning work: ____________________________

	Is the Emergency Plan, and the names and phone numbers for the lab and emergency contacts posted near the lab phone or exterior door up to date? 
  ☐ Yes    ☐No



Supervisor Approval:
	I have reviewed the Hazard Assessment for this procedure, the tasks and hazards involved in the work, the consequences resulting from a worst‐case scenario, the possibility of an accident or incident that would prevent the laboratory personnel from calling for help, the laboratory personnel’s training and experience, and the time the work is to be conducted (during normal business hours versus at night or on weekends/holidays). This lab worker has permission to work alone on this procedure.

Supervisor Signature: __________________________________________   

Date: ____________________



Safety Officer Approval:
	I have reviewed the Hazard Assessment for this procedure, the tasks and hazards involved in the work, the consequences resulting from a worst‐case scenario, the possibility of an accident or incident that would prevent the laboratory personnel from calling for help, the laboratory personnel’s training and experience, and the time the work is to be conducted (during normal business hours versus at night or on weekends/holidays). This lab worker has permission to work alone on this procedure.

Safety Officer Signature: __________________________________________   

Date: ____________________


















Appendix V. Site Specific Chemical Hygiene Plan Information

To be used in conjunction with Bridge Labs Core Chemical Hygiene Plan

	Site Name: Bridge Labs Pegasus Park


	Designated Chemical Hygiene Officer (CHO): Alyssa Dubrow

CHO Contact Info: 832-298-9241, adubrow@biolabs.io


	Any additional site-specific lab safety rules if none, select N/A: ☒N/A: 



	Any additional site-specific EHS policies or SOPs if none, select N/A: ☒N/A: 



	The following training is provided at the site level and administered through the following platform:
· OSHA Bloodborne Pathogens
· First Aid
· OSHA Fire Safety
· OSHA Hazard Communication and Chemical Hygiene

All are distributed through MediaLab.


	Additional site-specific information not captured in Bridge Labs core Chemical Hygiene Plan, if none, select N/A: ☒N/A



	Chemical inventory and safety data sheets can be obtained in the following way:

Contact Alyssa Dubrow at adubrow@biolabs.io. Tenant companies are responsible for maintaining their own inventories and safety data sheets and must provide these to Bridge Labs staff every 6 months or upon request.


	Hazardous and Biohazardous waste management contractors and site-specific procedures:

Biohazardous waste- Daniels Health
Hazardous waste- RedArc Environmental

All biohazardous and hazardous waste must be brought to the hazardous waste room for disposal. Hazardous waste should placed in a secondary container and segregated according to chemical class and compatibility. All waste must be labelled by company and logged in the appropriate waste binder.


	Spill Kits are located in the following areas and contain the following material:

Chemical waste room- contains goggles, gloves, dikes, bucket, and absorbent materials. 



	The site has the following Fire and Life Safety Equipment and is inspected at the following intervals:

☐ First Aid Kits are inspected by (who) Click or tap here to enter text. at a frequency of Click or tap here to enter text.  
☒ AEDs are inspected by (who) J Small contractor at a frequency of monthly  
☒ Fire Extinguishers are inspected by (who) BioLabs staff at a frequency of monthly
☒ Safety Showers are inspected by (who) BioLabs staff at a frequency of monthly
☒ Eye Wash Stations are inspected by (who) BioLabs staff at a frequency of monthly
☒ Spill Kits are inspected by (who) BioLabs staff at a frequency of monthly
☐ Other (specify) Click or tap here to enter text. are inspected by (who) Click or tap here to enter text. at a frequency of Click or tap here to enter text.


	Any site-specific authorizations for individuals or groups to use specific hazardous substances if none, select N/A: ☐N/A
High hazard chemical work must be approved by Bridge Labs staff.


	Any site-specific instructions for receiving or storing hazardous materials if none, select N/A: ☒N/A



	Any site-specific instructions for labeling containers if none, select N/A: ☐N/A

Containers should be labelled with date received and date opened.
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Group 1: Inorganic Acids  
 Chlorosulfonic acid 
 Hydrochloric acid (aqueous) 
 Hydrofluoric acid (aqueous) 
 Hydrogen chloride (anhydrous) 
 Hydrogen fluoride (anhydrous) 
 Nitric acid   
 Oleum 
 Phosphoric acid 
 Sulfuric acid 
 
Group 2: Organic Acids  
 Acetic acid 
 Butyric acid (n-) 
 Formic acid 
 Propionic acid 
 Rosin Oil 
 Tall oil 
 
Group 3: Caustics 
 Caustic potash solution 
 Caustic soda solution 
 
Group 4: Amines and Alkanolamines 
 Aminoethylethanolamine 
 Aniline 
 Diethanolamine 
 Diethylenetriamine 
 Diisopropanolamine 
 Dimethylamine 
 Ethylenediamine 
 Hexamethylenediamine 
 2-Methyl-5-ethylpyridine 
 Monoethanolamine 
 Monoisopropanolamine 
 Morpholine 
 Pyridine 
 Triethanolamine 
 Triethlamine 
 Triethylenetetramine 
 Trimethylamine 
 
Group 5: Halogenated Compounds  
 Allyl chloride 
 Carbon tetrachloride 
 Chlorobenzene 
 Chloroform 
 Chlorohydrines, crude 
 Dichlorobenzene (o-) 
 Dichlorobenzene (p-) 
 Dichlorodifluoromethane 
 Dichloroethyl ether 



 Dichloropropane 
 Dichloropropene 
 Ethyl chloride 
 Ethylene dibromide 
 Ethylene dichloride 
 Methyl bromide 
 Methyl chloride 
 Methylene chloride 
 Monochlorodifluoromethane 
 Perchloroethylene 
 Propylene dichloride 
 1,2,4-Trichlorobenzene 
 1,1,1-Trichloroethane 
 Trichloroethylene 
 Trichlorofluoromethane 
 
Group 6: Alcohols, Glycols and Glycol Ethers  
 Allyl alcohol 
 Amyl alcohol 
 1,4-Butanediol 
 Butyl alcohol (iso, n, sec, tert) 
 Butylene glycol 
 Corn syrup 
 Cyclohexyl alcohol 
 Decyl alcohol (n, iso) 
 Dextrose solution 
 Diacetone alcohol 
 Diethylene glycol 
 Diethylene glycol dimethyl ether 
 Diethylene glycol monobutyl ether 
 Diethylene glycol monoethyl ether 
 Diethylene glycol monomethyl ether 
 Diisobutyl carbitol 
 Dipropylene glycol 
 Dodecanol 
 Ethoxylated dodecanol 
 Ethoxylated pentadecanol 
 Ethoxylated tetradecanol 
 Ethoxylated tridecanol 
 Ethoxytriglycol 
 Ethyl alcohol 
 Ethyl butanol 
 2-Ethylbuytl alcohol 
 2-Ethylhexyl alcohol 
 Ethylene glycol 
 Ethylene glycol monobutyl ether 
 Ethylene glycol monoethyl ether 
 Ethylene glycol monomethyl ether 
 Furfuryl alcohol 
 Glycerine 
 Heptanol 
 Hexanol 










Group 1: Inorganic Acids 

  Chlorosulfonic acid 

  Hydrochloric acid (aqueous) 

  Hydrofluoric acid (aqueous) 

  Hydrogen chloride (anhydrous) 

  Hydrogen fluoride (anhydrous) 

  Nitric acid   

  Oleum 

  Phosphoric acid 

  Sulfuric acid 

 

Group 2: Organic Acids 

  Acetic acid 

  Butyric acid (n-) 

  Formic acid 

  Propionic acid 

  Rosin Oil 

  Tall oil 

 

Group 3: Caustics 

  Caustic potash solution 

  Caustic soda solution 

 

Group 4: Amines and Alkanolamines 

  Aminoethylethanolamine 

  Aniline 

  Diethanolamine 

  Diethylenetriamine 

  Diisopropanolamine 

  Dimethylamine 

  Ethylenediamine 

  Hexamethylenediamine 

  2-Methyl-5-ethylpyridine 

  Monoethanolamine 

  Monoisopropanolamine 

  Morpholine 

  Pyridine 

  Triethanolamine 

  Triethlamine 

  Triethylenetetramine 

  Trimethylamine 

 

Group 5: Halogenated Compounds 

  Allyl chloride 

  Carbon tetrachloride 

  Chlorobenzene 

  Chloroform 

  Chlorohydrines, crude 

  Dichlorobenzene (o-) 

  Dichlorobenzene (p-) 

  Dichlorodifluoromethane 

  Dichloroethyl ether 

  Dichloropropane 

  Dichloropropene 

  Ethyl chloride 

  Ethylene dibromide 

  Ethylene dichloride 

  Methyl bromide 

  Methyl chloride 

  Methylene chloride 

  Monochlorodifluoromethane 

  Perchloroethylene 

  Propylene dichloride 

  1,2,4-Trichlorobenzene 

  1,1,1-Trichloroethane 

  Trichloroethylene 

  Trichlorofluoromethane 

 

Group 6: Alcohols, Glycols and Glycol Ethers 

  Allyl alcohol 

  Amyl alcohol 

  1,4-Butanediol 

  Butyl alcohol (iso, n, sec, tert) 

  Butylene glycol 

  Corn syrup 

  Cyclohexyl alcohol 

  Decyl alcohol (n, iso) 

  Dextrose solution 

  Diacetone alcohol 

  Diethylene glycol 

  Diethylene glycol dimethyl ether 

  Diethylene glycol monobutyl ether 

  Diethylene glycol monoethyl ether 

  Diethylene glycol monomethyl ether 

  Diisobutyl carbitol 

  Dipropylene glycol 

  Dodecanol 

  Ethoxylated dodecanol 

  Ethoxylated pentadecanol 

  Ethoxylated tetradecanol 

  Ethoxylated tridecanol 

  Ethoxytriglycol 

  Ethyl alcohol 

  Ethyl butanol 

  2-Ethylbuytl alcohol 

  2-Ethylhexyl alcohol 

  Ethylene glycol 

  Ethylene glycol monobutyl ether 

  Ethylene glycol monoethyl ether 

  Ethylene glycol monomethyl ether 

  Furfuryl alcohol 

  Glycerine 

  Heptanol 

  Hexanol 
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Group 6: Alcohols, Glycols and Glycol Ethers 
(cont.) 
 Hexylene glycol 
 Isoamyl alcohol 
 Isooctyl alcohol 
 Methyoxytriglycol 
 Methyl alcohol 
 Methylamyl alcohol 
 Molasses, all 
 Nonanol 
 Octanol 
 Pentadecanol 
 Polypropylene glycol methyl ether 
 Propyl alcohols (n, iso) 
 Propylene glycol 
 Sorbitol 
 Tetradecanol 
 Tetraethylene glycol 
 Tridecyl alcohol 
 Triethylene glycol 
 Undecanol 
 
Group 7: Aldehydes 
 Acetaldehyde 
 Acrolein (inhibited) 
 Butyraldehyde (n, iso) 
 Crotonaldehyde 
 Decaldehyde (n, iso) 
 2-Ethyl-3-proplyacrolein 
 Formaldehyde solutions 
 Furfural 
 Hexamethylenetetramine 
 Isooctyl aldehyde 
 Methyl butyraldehyde 
 Methyl formal 
 Paraformaldehyde 
 Valeraldehyde 
 
Group 8: Ketones 
 Acetone 
 Acetophenone 
 Camphor oil 
 Cylcohexanone 
 Diisobutyl ketone 
 Isophorone 
 Mesityl oxide 
 Methyl ethyl ketone 
 Methyl isobutyl ketone 
 
Group 9: Saturated Hydrocarbons  
 Butane 
 Cyclohexane 



 Ethane 
 Heptane 
 Hexane 
 Isobutane 
 Liquified natural gas 
 Liquified petroleum gas 
 Methane 
 Nonane  
 n-Paraffins 
 Pentane 
 Petrolatum 
 Petroleum ethers 
 Petroleum naphtha 
 Polybutene 
 Propane 
 Propylene butylene polymer 
 
Group 10: Aromatic Hydrocarbons  
 Benzene 
 Cumene 
 p-Cymene 



Coal tar oil 
Diethybenzene 



 Dodecyl benzene 
 Dowtherm 
 Ethylbenzene 
 Naphtha, coal tar 
 Naphthalene (includes molten) 
 Tetrahdyronaphthalene 
 Toluene 
 Triethyl benzene 
 Xylene (m-, o-, p-) 
 
Group 11: Olefins  
 Butylene 
 1-Decene 
 Dicylcopentadiene 
 Diisobuytlene 
 Dipentene 
 Dodecene 
 1-Dodecene 
 Ethylene 
 Liquified petroleum gas 
 1-Heptene 
 1-Hexane 
 Isobutylene 
 Nonene 
 1-Octene 
 1-Pentene 
 Polybutene 
 Propylene 
 Propylene butylene polymer 










Group 6: Alcohols, Glycols and Glycol Ethers 

(cont.) 

  Hexylene glycol 

  Isoamyl alcohol 

  Isooctyl alcohol 

  Methyoxytriglycol 

  Methyl alcohol 

  Methylamyl alcohol 

  Molasses, all 

  Nonanol 

  Octanol 

  Pentadecanol 

  Polypropylene glycol methyl ether 

  Propyl alcohols (n, iso) 

  Propylene glycol 

  Sorbitol 

  Tetradecanol 

  Tetraethylene glycol 

  Tridecyl alcohol 

  Triethylene glycol 

  Undecanol 

 

Group 7: Aldehydes 

  Acetaldehyde 

  Acrolein (inhibited) 

  Butyraldehyde (n, iso) 

  Crotonaldehyde 

  Decaldehyde (n, iso) 

  2-Ethyl-3-proplyacrolein 

  Formaldehyde solutions 

  Furfural 

  Hexamethylenetetramine 

  Isooctyl aldehyde 

  Methyl butyraldehyde 

  Methyl formal 

  Paraformaldehyde 

  Valeraldehyde 

 

Group 8: Ketones

 

  Acetone 

  Acetophenone 

  Camphor oil 

  Cylcohexanone 

  Diisobutyl ketone 

  Isophorone 

  Mesityl oxide 

  Methyl ethyl ketone 

  Methyl isobutyl ketone 

 

Group 9: Saturated Hydrocarbons 

  Butane 

  Cyclohexane 

  Ethane 

  Heptane 

  Hexane 

  Isobutane 

  Liquified natural gas 

  Liquified petroleum gas 

  Methane 

  Nonane   

  n-Paraffins 

  Pentane 

  Petrolatum 

  Petroleum ethers 

  Petroleum naphtha 

  Polybutene 

  Propane 

  Propylene butylene polymer 

 

Group 10: Aromatic Hydrocarbons 

  Benzene 

  Cumene 

  p-Cymene 

Coal tar oil 

Diethybenzene 

  Dodecyl benzene 

  Dowtherm 

  Ethylbenzene 

  Naphtha, coal tar 

  Naphthalene (includes molten) 

  Tetrahdyronaphthalene 

  Toluene 

  Triethyl benzene 

  Xylene (m-, o-, p-) 

 

Group 11: Olefins 

  Butylene 

  1-Decene 

  Dicylcopentadiene 

  Diisobuytlene 

  Dipentene 

  Dodecene 

  1-Dodecene 

  Ethylene 

  Liquified petroleum gas 

  1-Heptene 

  1-Hexane 

  Isobutylene 

  Nonene 

  1-Octene 

  1-Pentene 

  Polybutene 

  Propylene 

  Propylene butylene polymer 
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Group 11: Olefins (cont.) 
 Propylene tetramer (dodecene) 
 1-Tetradecene 
 1-Tridecene 
 Turpentine 
 1-Undecene 
 
Group 12: Petroleum Oils 
 Asphalt 
 Gasolines 
  Casingead 
  Automotive 
  Aviation 
 Jet Fuels 
 JP-1 (kerosene) 
 JP-3 
 JP-4 
 JP-5 (kerosene, heavy) 
 Kerosene 
 Mineral spirits 
 Naphtha (non aromatic) 
 Naphtha 
  Solvent 
  Stoddard solvent 
  VM&P 
 Oils 
  Absorption oil 
  Clarified oil 
  Crude oil 
  Diesel oil 
  Fuel oil 
   No. 1 (kerosene) 
   No. 1-D 
   No. 2 
   No. 2-D 
   No. 4 
   No. 5 
   No. 6 
  Lubricating oil 
  Mineral oil 
  Mineral seal oil 
  Motor oil 
  Penetration oil 
  Range oil 
  Road oil 
  Spindle oil 
  Spray oil 
  Transformer oil 
  Turbine oil 
 



Group 13: Esters  
 Amyl acetate 
 Amyl tallate 
 Butyl acetates (n, iso, sec) 
 Butyl benzyl phthalate 
 Castor oil 
 Croton oil 
 Dibutyl phthalate 
 Diethyl carbonate 
 Dimethyl sulfate 
 Dioctyl adipate 
 Dioctyl phthalate 
 Epoxidized vegetable oils 



Ethyl acetate 
Ethyl diacetate 
Ethylene glycol monoethyl ether acetate 
Ethylhexyl tallate 
Fish oil 
Glycol diacetate 
Methyl acetate 
Methyl amyl acetate 
Neatsfoot oil 
Olive oil 
Peanut oil 
Propyl acetates (n, iso) 
Resin oil 
Soya bean oil 
Sperm oil 
Tallow 
Tanner’s oil 
Vegetable oil 
Wax, carnauba 



 
Group 14: Monomers and Polymerizable 
esters  
 Acrylic acid (inhibited) 
 Acrylonitrile 
 Butadiene (inhibited) 
 Butyl acrylate (n, iso) 
 Ethyl acrylate (inhibited) 
 2-Ethylhexyl acrylate (inhibited) 
 Isodecyl acrylate (inhibited) 
 Isoprene (inhibited) 
 Methyl acrylate (inhibited) 
 Methyl methacrylate (inhibited) 
 o-Propiolactone 
 Styrene (inhibited) 
 Vinyl acetate (inhibited) 
 Vinyl chloride (inhibited) 
 Vinylidene chloride (inhibited) 
 Vinyl toluene 
 










Group 11: Olefins (cont.)

 

  Propylene tetramer (dodecene) 

  1-Tetradecene 

  1-Tridecene 

  Turpentine 

  1-Undecene 

 

Group 12: Petroleum Oils 

  Asphalt 

  Gasolines 

    Casingead 

    Automotive 

    Aviation 

  Jet Fuels 

  JP-1 (kerosene) 

  JP-3 

  JP-4 

  JP-5 (kerosene, heavy) 

  Kerosene 

  Mineral spirits 

  Naphtha (non aromatic) 

  Naphtha 

    Solvent 

    Stoddard solvent 

    VM&P 

  Oils 

    Absorption oil 

    Clarified oil 

    Crude oil 

    Diesel oil 

    Fuel oil 

      No. 1 (kerosene) 

      No. 1-D 

      No. 2 

      No. 2-D 

      No. 4 

      No. 5 

      No. 6 

    Lubricating oil 

    Mineral oil 

    Mineral seal oil 

    Motor oil 

    Penetration oil 

    Range oil 

    Road oil 

    Spindle oil 

    Spray oil 

    Transformer oil 

    Turbine oil 

 

Group 13: Esters 

  Amyl acetate 

  Amyl tallate 

  Butyl acetates (n, iso, sec) 

  Butyl benzyl phthalate 

  Castor oil 

  Croton oil 

  Dibutyl phthalate 

  Diethyl carbonate 

  Dimethyl sulfate 

  Dioctyl adipate 

  Dioctyl phthalate 

  Epoxidized vegetable oils 

Ethyl acetate 

Ethyl diacetate 

Ethylene glycol monoethyl ether acetate 

Ethylhexyl tallate 

Fish oil 

Glycol diacetate 

Methyl acetate 

Methyl amyl acetate 

Neatsfoot oil 

Olive oil 

Peanut oil 

Propyl acetates (n, iso) 

Resin oil 

Soya bean oil 

Sperm oil 

Tallow 

Tanner’s oil 

Vegetable oil 

Wax, carnauba 

 

Group 14: Monomers and Polymerizable 

esters 

  Acrylic acid (inhibited) 

  Acrylonitrile 

  Butadiene (inhibited) 

  Butyl acrylate (n, iso) 

  Ethyl acrylate (inhibited) 

  2-Ethylhexyl acrylate (inhibited) 

  Isodecyl acrylate (inhibited) 

  Isoprene (inhibited) 

  Methyl acrylate (inhibited) 

  Methyl methacrylate (inhibited) 

  o-Propiolactone 

  Styrene (inhibited) 

  Vinyl acetate (inhibited) 

  Vinyl chloride (inhibited) 

  Vinylidene chloride (inhibited) 

  Vinyl toluene 
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Group 15: Phenols 
 Carbolic oil 
 Creosote, coal tar 
 Cresols 
 Nonylphenol 
 Phenol 
 
Group 16: Alkylene Oxides 
 Ethylene Oxide 
 Propylene Oxide 
  
Group 17: Cyanohydrins  
 Acetone cyanohydrin 
 Ethylene cyanohydrin 
 
Group 18: Nitriles 
 Acetonitrile 
 Adiponitrile 
 
Group 19: Ammonia 
 Ammonium hydroxide 
 
Group 20: Halogens  
 Bromine 
 Chlorine 
  
Group 21: Ethers  
 Diethyl ether (ethyl ether) 
 1, 4, Dioxane 
 Isoprophyl ether 



Ethers (cont) 
 Tetrahydrofuran 
 
Group 22: Phosphorus, elemental 
 
Group 23: Sulfur, molten 
 
Group 24: Acid Anhydride  
 Acetic anhydride 
 Propionic anhydride 










Group 15: Phenols 

  Carbolic oil 

  Creosote, coal tar 

  Cresols 

  Nonylphenol 

  Phenol 

 

Group 16: Alkylene Oxides 

  Ethylene Oxide 

  Propylene Oxide 

   

Group 17: Cyanohydrins 

  Acetone cyanohydrin 

  Ethylene cyanohydrin 

 

Group 18: Nitriles 

  Acetonitrile 

  Adiponitrile 

 

Group 19: Ammonia 

  Ammonium hydroxide 

 

Group 20: Halogens

 

  Bromine 

  Chlorine 

   

Group 21: Ethers 

  Diethyl ether (ethyl ether) 

  1, 4, Dioxane 

  Isoprophyl ether 

Ethers (cont) 

  Tetrahydrofuran 

 

Group 22: Phosphorus, elemental 

 

Group 23: Sulfur, molten 

 

Group 24: Acid Anhydride 

  Acetic anhydride 

  Propionic anhydride 
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