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PURPOSE

Hazardous chemicals are used and generated throughout <<Facility Name>>. The Occupational Safety and Health Administration (OSHA) require employers to provide information to their employees about the hazardous chemicals to which they are exposed, by means of a hazard communication program, labels and other forms of warning, safety data sheets, and information and training.
<<Facility Name>> has developed the following policy in order to comply with OSHA 29 CFR 1910.1200 and to fulfill its commitment to providing a safe and healthful workplace for employees. This policy also serves as your facilities Hazard Communication Program.
POLICY

It is the policy of << Facility Name>> that hazardous materials and their wastes will be handled in a safe and compliant manner. The Environment of Care© (EOC) Committee and/or the <<Hazardous Materials and Waste Committee>> will ensure that the standards and laws are in compliance through policies, procedures and plans.  The <<Identify individual>> will manage hazardous chemicals in accordance with all appropriate regulations and in a safe manner.

DEFINITION OF HAZARDOUS CHEMICALS
A.
OSHA defines a hazardous chemical as any chemical, which is classified as a physical hazard or a health hazard, a simple asphyxiant, combustible dust, pyrophoric gas, or hazard not otherwise classified.
1. Classification: to identify the relevant data regarding the hazards of a chemical; review those data to ascertain the hazards associated with the chemical; and decide whether the chemical will be classified as hazardous according to the definition of hazardous chemical in this section. In addition, classification for health and physical hazards includes the determination of the degree of hazard, where appropriate, by comparing the data with the criteria for health and physical hazards.

2. Physical hazard: any chemical that is classified as posing one of the following hazardous effects:  explosive; flammable (gases, aerosols, liquids, or solids); oxidizer (liquid, solid or gas); self-reactive; pyrophoric (liquid or solid); self-heating; organic peroxide; corrosive to metal; gas under pressure; or in contact with water emits flammable gas.
3. Health hazard: a chemical which is classified as posing one of the following hazardous effects:  acute toxicity (any route of exposure); skin corrosion or irritation; serious eye damage or eye irritation; respiratory or skin sensitization; germ cell mutagenicity; carcinogenicity; reproductive toxicity; specific target organ toxicity (single or repeated exposure); or aspiration hazard. 
4. Combustible dust: a solid material composed of distinct particles or pieces, regardless of size, shape, or chemical composition, which presents a fire or deflagration hazard when suspended in air or some other oxidizing medium over a range of concentrations. Combustible dusts are often either organic or metal dusts that are finely ground into very small particles, fibers, fines, chips, chunks, flakes, or a small mixture of these.
5. Pyrophoric gas: a chemical in a gaseous state that will ignite spontaneously in air at a temperature of 130 degrees F (54.4 degrees C) or below. Many of these are elements (e.g., lithium, powdered aluminum, magnesium) or organometallic compounds (such as lithium hydride, diethyl zinc and arsine)

6. Simple asphyxiant: a substance or mixture that displaces oxygen in the ambient atmosphere, and can thus cause oxygen deprivation in those who are exposed, leading to unconsciousness and death. Nitrogen, propane, carbon dioxide and acetylene are examples. 

7. Hazard not otherwise classified (HNOC): an adverse physical or health effect identified through evaluation of scientific evidence during the classification process that does not meet the specified criteria for the physical and health hazard classes addressed in this section.  This does not extend coverage to adverse physical and health effects for which there is a hazard class addressed in this section, but the effect either falls below the cut-off value/concentration limit of the hazard class or is under a GHS hazard category that has not been adopted by OSHA (e.g., acute toxicity Category 5).  

Identification of Hazardous Chemicals
All hazardous chemicals will be identified using the criteria defined by the OSHA Hazard Communication Standard 29 CFR 1910.1200.  <<A brief summary of these identification criteria is located in the Appendix I: Identification of Hazardous Chemicals>>.
PROCEDURE

A.
Risk Assessment
1. An initial and periodic risk assessment (Attachment I) will be performed to potentially identify and minimize the risk associated with the chemicals that could affect patient, staff or other individuals entering the facility and present in the department, update the current inventory and determine the area is designated as a storage or handling area of the chemicals.  

2. Once the risk assessment has been completed, an analysis should be conducted to determine which chemicals could be potentially phased out, removed, and/or replaced with less hazardous chemicals. This process should go through the Hazard Materials and Waste Committee and/or EOC Committee. 

3. The hazardous chemical inventory should be updated with the current chemicals present after the assessment and on an annual basis. 
4. This risk assessment will comply with the hazard assessment that is required in OSHA 1910.132(d)(2).
A. Selection & Purchase
1. All department heads that use hazardous chemicals must maintain a current inventory of the hazardous chemicals used in their department.

2. When additional quantities are needed, a <<Purchase Requisition Form>> is generated with a notation indicating that the required material is of a hazardous nature.

3. The quantity in stock is compared with the Minimum/Maximum levels. The reorder quantity required shall be based on these levels.  Ideally minimal amounts of products will be maintained on hand.
4. The Purchase Request is forwarded to <<Purchasing>> for handling.

5. Purchasing then generates a purchase order and arranges for acquisition and delivery with the selected vendor, assuring that the Safety Data Sheets (SDS) information is required for acceptance and payment of delivered materials.

6. When items arrive for delivery, Receiving personnel verify the Purchase Order and accept delivery, provided the material(s) are appropriately packaged & labeled and if new or changed, are accompanied by a current SDS.

7. Receiving personnel forward the SDS to the <<Hazardous Material Coordinator>> for evaluation and as appropriate, inclusion within the Master SDS file.  As appropriate, copies of the SDS are provided to the using department for inclusion in their departmental SDS file.

8. <<Receiving>> personnel deliver the items via safe transport.  The department will assure that these items are placed in approved hazardous material storage areas with appropriate labeling affixed.

9. If assistance is needed in determining the appropriate chemical materials purchasing and/or storage, staff should contact the <<Hazardous Material Coordinator>> for assistance.

C.
Chemical Inventory

<<A list of the hazardous chemicals known to be present using a product identifier that is referenced on the appropriate safety data sheet (the list may be compiled for the workplace as a whole or for individual work areas)>>.
1.
Every department will conduct an inventory and evaluation to identify hazardous chemicals that are present in that department.  A list of all hazardous chemicals used in the department is maintained in a designated area in the department and updated annually, or as new chemical materials are obtained.  The <<Hazardous Material Coordinator, Emergency Department, and/or Materials Management>> will maintain a master list of chemicals in all departments.

2.
Department Directors/Managers are responsible for performing the evaluation in their department to determine what hazardous chemicals are present at least an annual basis and for providing an updated inventory to the <<Hazardous Material Coordinator>>.  The <<Hazardous Material Coordinator>> is responsible for monitoring the process and tracking departmental activity.  All departments will conduct the inventory and if no chemicals are found in the department they will send an inventory sheet indicating “No hazardous chemicals” to the <<Hazardous Material Coordinator >>.  This documents that the process was completed, not neglected.

3.
As changes to the chemical inventory are made, it is the responsibility of the Department Director to update the inventory form. 
G.
Handling

1. 
The Department Director/Manager has the responsibility for developing and enforcing departmental procedures for identifying, handling, storing, using and disposing of hazardous chemicals used in their department.  

2.
The Department Director/Manager is responsible for maintaining appropriate safety equipment available for staff and enforcing its use.
H.
Storage
1. Materials that ignite easily under normal conditions (i. e., flammables) are considered fire hazards and are stored in a cool, dry, well-ventilated storage space well away from areas of fire hazard.  Flammable liquids in excess of 10 gallons in any smoke / fire zone are stored in approved flammable liquid storage cabinets meeting NFPA requirements.  Amounts less than 10 gallons per zone should be stored with respect to their hazard, away from flame or other sources of ignition (e. g., alcohol). 

2. Highly flammable materials (e. g., ethyl ether, hydrocarbons) are kept in an area separate from oxidizing agents and materials susceptible to spontaneous heating (e. g., explosives).  These are maintained in the minimum amounts needed for daily use.

3. The storage areas for flammables are supplied with appropriate fire-fighting equipment selected for the hazard, which may include automatic suppression systems and fire extinguishers as required by code.

4. Oxidizers are not to be stored close to flammable liquids.
5. Materials which are toxic as stored, or which can decompose into toxic components from contact with heat, moisture, acids, or acid fumes should be stored in a cool, well ventilated place out of the direct rays of the sun. NOTE: Incompatible toxic materials should be isolated from each other. Alphabetical storage is discouraged.

6. Corrosive materials are stored in a cool, well-ventilated area (i. e., above their freeze point) and in containers that will contain spills or leaks.  NOTE: The containers are inspected at regular intervals to ensure they are labeled and kept closed.

7. Corrosives are isolated from other materials.
8. Appropriate PPE is available for use when handling these materials.  Managers are responsible for assuring that proper personal protection is regularly used.
9. Where approved chemical storage cabinets are provided, the chemicals will be stored in them in the following manner:
i. Large containers of chemicals should be stored on lower shelves.
ii. Shelves with small containers should have lips or have the containers stored in larger boxes or trays to minimize potential for dropping onto the floor.
iii. Every chemical container will have legible labels with the chemical or product name, hazard type, and manufacturer or vendor. 
iv. Combustible materials such as paper & plastic and other lab and electronic equipment should not be stored in the shelves or within the chemical storage area.
10. Hazardous chemical storage areas are inspected at least annually to evaluate the effectiveness of the storage, as well as identification and correction of the identified hazards.
I.
Disposal 

1. When disposing of chemicals refer to the SDS to verify if chemical and container can be disposed through regular trash methods or if Federal, State, and Local regulations regarding that chemical require special disposal processes. 
2. Some chemicals produce wastes.  Chemical wastes are defined by Resource Conservation and Recovery Act (RCRA) and include wastes that are toxic, poison, flammable, corrosive, irritant, and carcinogenic.  Some chemicals may be released to the sewage system when suitably diluted or mixed with other materials, but concentrated solutions and some kinds of non-miscible (not water soluble) wastes must be placed in containers and removed by licensed contractors.
3. Chemical products that are wastes, discarded, outdated and unusable will be collected and labeled as they are identified.  Such wastes will be kept in safe areas for storage and identified as potential hazardous wastes.  
4. For disposal of hazardous medications, refer to Policy on Disposal of Hazardous Medications (HM-EC.02.02.01EP8).
J.
Responsibilities
1.
Department Directors/Managers are responsible for education of their staff, implementation of appropriate processes, and ensuring that the chemical is used appropriately and with the proper personal protective equipment. 
2.
The Hazardous Material Coordinator and EOC Committee are responsible for monitoring the implementation and management of procedures.
3.
All hospital employees are responsible for complying with all Hazardous Materials/ Waste plans and procedures and using/handling all chemicals safely and according to directions.

K.
Employee Information & Training

1. New Employee Training – training will be conducted during the new employee orientation given by <<Human Resources>>: 

a. New employee orientation provides an introduction to hazardous chemicals, identification, labeling, and PPE.
b. Before handling hazardous chemicals, each new employee will receive general orientation where they will be given information on what is a hazardous chemical, their hazardous characteristics, PPE, labeling, and SDS. 
c. Training will be held initially, annually, and as new substances are introduced into the department. Hazardous substances used within the individual departments will be discussed.
d. Changes in hazardous substances used within individual departments will be discussed as they occur throughout the year.

2.
Department Chemical-Specific Orientation – Chemical Specific Training is intended to provide employees with all information pertaining to substances with which they will have personal contact. This will be conducted initially, annually, and as new substances are introduced into the department in the following manner:

Department Director or his/her designee:
a. Determines the location of the hazardous chemical inventory and SDS online instruction sheet or the SDS book, if maintained by the department. 
b. Conducts chemical specific training in the proper handling, storing, transporting, using, and disposing of hazardous materials.
c. Explains SDS and chemical inventory location and SDS procurement.
d. Explains method of detecting hazardous chemicals in the work area.
e. Explains health hazards associated with mishandling hazardous substances and wastes within the department.
f. Explains the labeling of chemicals.
g. Explains proper usage, cleaning and/or sanitizing, and when to replace personal protective equipment (PPE).
h. Explains emergency spill procedures. 

3. Annual Chemical Training:
a. Review of the Hazardous Chemical Program.
b. Review of SDS and labels.
c. How to access the SDS online or the SDS book, if maintained by the department and the hazardous chemical inventory.
L.
Outside Contractors
1.
<<Engineering or Project Manager>> is responsible for notifying construction contractors (through the Construction Manager) of the written Hazardous Chemical Program of the <<Facility Name>> and of any hazardous chemicals (including SDS) to which construction workers may be exposed during the course of their construction at the <<Facility Name>>.
a.
As appropriate, a copy of the policy is given to and discussed with the contractors prior to the performance of work.  Emphasis will be given to the labeling, SDS, and special precautions sections.

2. Engineering is also responsible for receiving information (including SDS) from the Construction Manager about any hazardous chemicals that will be used by construction workers and may potentially expose the employees.  
a. This information must be communicated by the Construction Manager to the Department Director/Manager of any employees who may be potentially exposed.

3. Contractors will be required to sign off on an acknowledgment sheet that they have been informed and have received a copy of the policy and/or been provided information about their hazardous chemical.

4. The Contractor Acknowledgment Sheet (Attachment II) must be documented and forwarded to the EOC Committee and/or Hazardous Material Coordinator.

Appendix I: 
Identification of Hazardous Chemicals
ATTACHMENTS:

Attachment I- Risk Assessment for HM&W (HM-EC.02.02.01EP5 b)
Attachment II- Contractor Acknowledgment Form (HM-EC.02.02.01EP5 c)
REFERENCES:

OSHA 29 CFR 1910.1200 revised May 25, 2012 www.osha.gov 

APPENDIX I:
Identification of Hazardous Chemicals

All hazardous chemicals will be identified using the criteria defined by the OSHA Hazard Communication Standard 29 CFR 1910.1200.  A brief summary of these identification criteria follows: 
A. Health Characteristics:

1. Acute toxicity-refers to 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.

a. Acute toxicity hazard categories and acute toxicity estimate (ATE) values
defining the respective categories:
	Exposure route
	Category 1
	Category 2
	Category 3
	Category 4

	Oral (mg/kg bodyweight)
see: Note (a) Note (b)
	≤ 5
	>5 and ≤ 50
	>50 and ≤ 300
	>300 and ≤ 2000

	Dermal (mg/kg bodyweight)
see:  Note (a) Note (b)       
	≤ 50
	>50 and

≤ 200
	>200 and ≤ 1000
	>1000 and ≤ 2000

	Inhalation - Gases (ppmV)
see: Note (a) Note (b) Note (c)
	≤ 100
	>100 and

≤ 500
	>500 and ≤ 2500
	>2500 and ≤ 20000

	Inhalation - Vapors (mg/l)
see: Note (a) Note (b) Note (c) Note (d)
	
≤ 0.5
	>0.5 and

≤ 2.0
	>2.0 and ≤ 10.0
	>10.0 and ≤ 20.0

	Inhalation – Dusts and Mists (mg/l)
see: Note (a) Note (b) Note (c)
	≤ 0.05
	>0.05 and  0.5
	>0.5 and ≤ 1.0
	>1.0 and ≤ 5.0


Note: Gas concentrations are expressed in parts per million per volume (ppmV).

Notes to Table A.1.1: 

(a) The acute toxicity estimate (ATE) for the classification of a substance is derived using the LD50/LC50 where available; 

(b) The acute toxicity estimate (ATE) for the classification of a substance or ingredient in a mixture is derived using: (i) the LD50/LC50 where available. Otherwise, (ii) the appropriate conversion value from Table 1.2 that relates to the results of a range test, or (iii) the appropriate conversion value from Table 1.2 that relates to a classification category; 

(c) Inhalation cut-off values in the table 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;

(d) For some substances the test atmosphere will be a vapor which consists of a combination of liquid and gaseous phases. For other substances the test atmosphere may consist of a vapor which is nearly all the gaseous phase. In these latter cases, classification is based on ppmV as follows: Category 1 (100 ppmV), Category 2 (500 ppmV), Category 3 (2500 ppmV), Category 4 (20000 ppmV).

The terms "dust", "mist" and "vapor" are defined as follows:  (i) Dust: solid particles of a substance or mixture suspended in a gas (usually air); (ii) Mist: liquid droplets of a substance or mixture suspended in a gas (usually air); (iii) Vapor: the gaseous form of a substance or mixture released from its liquid or solid state. 
2. Skin corrosion-is the production of irreversible damage to the skin; namely, visible necrosis through the epidermis and into the dermis, following the application of a test substance for up to 4 hours. Corrosive reactions are typified by ulcers, bleeding, bloody scabs, and, by the end of observation at 14 days, by discoloration due to blanching of the skin, complete areas of alopecia, and scars. Histopathology should be considered to evaluate questionable lesions.

i. Category 1- Corrosive subcategories

a) 1A- Exposure: ≤ 3 min; Observation: ≤ 1 h.

b) 1B- Exposure: > 3 min ≤ 1 h; Observation: ≤ 14 days

c) 1C- Exposure: > 1 h ≤ 4 h; Observation: ≤ 14 days
3. Skin irritation-is the production of reversible damage to the skin following the application of a test substance for up to 4 hours.

i. Category 2-Irritant (1) Mean value of ≥ 2.3 ≥ 4.0 for erythema/eschar or for edema in at least 2 of 3 tested animals from gradings at 24, 48 and 72 hours after patch removal or, if reactions are delayed, from grades on 3 consecutive days after the onset of skin reactions; or (2) Inflammation that persists to the end of the observation period normally 14 days in at least 2 animals, particularly taking into account alopecia (limited area), hyperkeratosis, hyperplasia, and scaling; or (3) In some cases where there is pronounced variability of response among animals, with very definite positive effects related to chemical exposure in a single animal but less than the criteria above.
4. Serious eye damage-is the production of tissue damage in the eye, or serious physical decay of vision, following application of a test substance to the anterior surface of the eye, which is not fully reversible within 21 days of application.

i. Category 1-Eye Damage (irreversible) (a) at least in one tested animal, effects on the cornea, iris or conjunctiva that are not expected to reverse or have not fully reversed within an observation period of normally 21 days; and/or (b) at least in 2 of 3 tested animals, a positive response of: (i) corneal opacity ≥ 3; and/or (ii) iritis > 1.5; calculated as the mean scores following grading at 24, 48 and 72 hours after instillation of the substance. 

5. Eye irritation-is the production of changes in the eye following the application of test substance to the anterior surface of the eye, which are fully reversible within 21 days of application.

i. Category 2A-Eye Irritant- (i) corneal opacity ≥ 1; and/or (ii) iritis ≥ 1; and/or (iii) conjunctival redness ≥ 2; and/or (iv) conjunctival edema (chemosis) ≥ 2 calculated as the mean scores following grading at 24, 48 and 72 hours after instillation of the substance, and which fully reverses within an observation period of normally 21 days.

ii. Category 2B-Mild Eye Irritant- when the effects listed above are fully reversible within 7 days of observation.
6. Respiratory sensitizer-a chemical that will lead to hypersensitivity of the airways following inhalation of the chemical.

i. Category 1-A substance is classified as a respiratory sensitizer. a) if there is evidence in humans that the substance can lead to specific respiratory hypersensitivity and/or (b) if there are positive results from an appropriate animal test.

ii. Category 1A-Substances showing a high frequency of occurrence in humans; or a probability of occurrence of a high sensitization rate in humans based on animal or other tests.1 Severity of reaction may also be considered.

iii. Category 1B-Substances showing a low to moderate frequency of occurrence in humans; or a probability of occurrence of a low to moderate sensitization rate in humans based on animal or other tests.1 Severity of reaction may also be considered.

7. Skin sensitizer-a chemical that will lead to an allergic response following skin contact.

i. Category 1-A substance is classified as a skin sensitizer. (a) if there is evidence in humans that the substance can lead to sensitization by skin contact in a substantial number of persons, or (b) if there are positive results from an appropriate animal test.

ii. Category 1A-Substances showing a high frequency of occurrence in humans and/or a high potency in animals can be presumed to have the potential to produce significant sensitization in humans. Severity of reaction may also be considered.

iii. Category 1B-Substances showing a low to moderate frequency of occurrence in humans and/or a low to moderate potency in animals can be presumed to have the potential to produce sensitization in humans. Severity of reaction may also be considered.

8. Germ Cell Mutagenicity-A mutation is defined as a permanent change in the amount or structure of the genetic material in a cell. The term mutation applies both to heritable genetic changes that may be manifested at the phenotypic level and to the underlying DNA modifications when known (including, for example, specific base pair changes and chromosomal translocations). The term mutagenic and mutagen will be used for agents giving rise to an increased occurrence of mutations in populations of cells and/or organisms. This hazard class is primarily concerned with chemicals that may cause mutations in the germ cells of humans that can be transmitted to the progeny. However, mutagenicity/genotoxicity tests in vitro and in mammalian somatic cells in vivo are also considered in classifying substances and mixtures within this hazard class.

i. Category 1-Substances known to induce heritable mutations or to be regarded as if they induce heritable mutations in the germ cells of humans.
ii. Category 1A-Substances known to induce heritable mutations in germ cells of humans. Positive evidence from human epidemiological studies.

iii. Category 1B-Substances which should be regarded as if they induce heritable mutations in the germ cells of humans. 

(a) Positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or
(b) Positive result(s) from in vivo somatic cell mutagenicity tests in mammals, in combination with some evidence that the substance has potential to cause mutations to germ cells. This supporting evidence may, for example, be derived from mutagenicity/genotoxicity tests in germ cells in vivo, or by demonstrating the ability of the substance or its metabolite(s) to interact with the genetic material of germ cells; or (c) Positive results from tests showing mutagenic effects in the germ cells of humans, without demonstration of transmission to progeny; for example, an increase in the frequency of aneuploidy in sperm cells of exposed people.

iv. Category 1C-Substances which cause concern for humans owing to the possibility that they may induce heritable mutations in the germ cells of humans. Positive evidence obtained from experiments in mammals and/or in some cases from in vitro experiments, obtained from: (a) Somatic cell mutagenicity tests in vivo, in mammals; or (b) Other in vivo somatic cell genotoxicity tests which are supported by positive results from in vitro mutagenicity assays. Note: Substances which are positive in in vitro mammalian mutagenicity assays, and which also show chemical structure activity relationship to known germ cell mutagens, should be considered for classification as Category 2 mutagens.
9. Carcinogenicity-Carcinogen means a substance or a mixture of substances which induce cancer or increase its incidence. Substances and mixtures which have induced benign and malignant tumors in well-performed experimental studies on animals are considered also to be presumed or suspected human carcinogens unless there is strong evidence that the mechanism of tumor formation is not relevant for humans.

i. Category 1-Known or presumed human carcinogens. The classification of a substance as a Category 1 carcinogen is done on the basis of epidemiological and/or animal data. This classification is further distinguished on the basis of whether the evidence for classification is largely from human data (Category 1A) or from animal data (Category 1B).

ii. Category 1A-Known to have carcinogenic potential for humans. Classification in this category is largely based on human evidence.
iii. Category 1B-Presumed to have carcinogenic potential for humans. Classification in this category is largely based on animal evidence. The classification of a substance in Category 1A and 1B is based on strength of evidence together with weight of evidence considerations (See paragraph A.6.2.5). Such evidence may be derived from:- human studies that establish a causal relationship between human exposure to a substance and the development of cancer (known human carcinogen); or - animal experiments for which there is sufficient evidence to demonstrate animal carcinogenicity (presumed human carcinogen). In addition, on a case by case basis, scientific judgment may warrant a decision of presumed human carcinogenicity derived from studies showing limited evidence of carcinogenicity in humans together with limited evidence of carcinogenicity in experimental animals.

iv. Category 2-Suspected human carcinogens. The classification of a substance in Category 2 is done on the basis of evidence obtained from human and/or animal studies, but which is not sufficiently convincing to place the substance in Category 1A or B. This classification is based on strength of evidence together with weight of evidence considerations (See paragraph A.6.2.5). Such evidence may be from either limited evidence of carcinogenicity in human studies or from limited evidence of carcinogenicity in animal studies.

v. Other Considerations-Where the weight of evidence for the carcinogenicity of a substance does not meet the above criteria, any positive study conducted in accordance with established scientific principles, and which reports statistically significant findings regarding the carcinogenic potential of the substance, must be noted on the safety data sheet.
10. Reproductive toxicity-includes adverse effects on sexual function and fertility in adult males and females, as well as adverse effects on development of the offspring. Some reproductive toxic effects cannot be clearly assigned to either impairment of sexual function and fertility or to developmental toxicity. Nonetheless, chemicals with these effects shall be classified as reproductive toxicants.

i. Adverse effects on sexual function and fertility-any effect of chemicals that interferes with reproductive ability or sexual capacity. This includes, but is not limited to, alterations to the female and male reproductive system, adverse effects on onset of puberty, gamete production and transport, reproductive cycle normality, sexual behavior, fertility, parturition, pregnancy outcomes, premature reproductive senescence, or modifications in other functions that are dependent on the integrity of the reproductive systems.

ii. Adverse effects on development of the offspring-any effect of chemicals which interferes with normal development of the conceptus either before or after birth, which is induced during pregnancy or results from parental exposure. These effects can be manifested at any point in the life span of the organism. The major manifestations of developmental toxicity include death of the developing organism, structural abnormality, altered growth and functional deficiency.

a) Category 1-Known or presumed human reproductive toxicant. Substance shall be classified in Category 1 for reproductive toxicity when they are known to have produced an adverse effect on sexual function and fertility or on development in humans or when there is evidence from animal studies, possibly supplemented with other information, to provide a strong presumption that the substance has the capacity to interfere with reproduction in humans. The classification of a substance is further distinguished on the basis of whether the evidence for classification is primarily from human data (Category 1A) or from animal data (Category 1B).

b) Category 1A-Known human reproductive toxicant. The classification of a substance in this category is largely based on evidence from humans.

c) Category 1B-Presumed human reproductive toxicant. The classification of a substance in this category is largely based on evidence from experimental animals. Data from animal studies shall provide sufficient evidence of an adverse effect on sexual function and fertility or on development in the absence of other toxic effects, or if occurring together with other toxic effects the adverse effect on reproduction is considered not to be a secondary non-specific consequence of other toxic effects. However, when there is mechanistic information that raises doubt about the relevance of the effect for humans, classification in Category 2 may be more appropriate.

d) Category 2-Suspected human reproductive toxicant. Substances shall be classified in Category 2 for reproductive toxicity when there is some evidence from humans or experimental animals, possibly supplemented with other information, of an adverse effect on sexual function and fertility, or on development, in the absence of other toxic effects, or if occurring together with other toxic effects the adverse effect on reproduction is considered not to be a secondary non-specific consequence of the other toxic effects, and where the evidence is not sufficiently convincing to place the substance in Category 1. For instance, deficiencies in the study may make the quality of evidence less convincing, and in view of this, Category 2 would be the more appropriate classification.

e) Effects on or via lactation-chemicals that are absorbed by women and have been shown to interfere with lactation or that may be present (including metabolites) in breast milk in amounts sufficient to cause concern for the health of a breastfed child, shall be classified to indicate this property hazardous to breastfed babies. This classification shall be assigned on the basis of: (a) absorption, metabolism, distribution and excretion studies that indicate the likelihood the substance would be present in potentially toxic levels in breast milk; and/or (b) results of one or two generation studies in animals which provide clear evidence of adverse effect in the offspring due to transfer in the milk or adverse effect on the quality of the milk; and/or (c) human evidence indicating a hazard to babies during the lactation period. 
11. Specific target organ toxicity-single exposure, (STOT-SE) means specific, non-lethal target organ toxicity arising from a single exposure to a chemical. Specific target organ toxicity can occur by any route that is relevant for humans, i.e., principally oral, dermal or inhalation.

i. Category 1-Substances that have produced significant toxicity in humans, or that, on the basis of evidence from studies in experimental animals can be presumed to have the potential to produce significant toxicity in humans following single exposure. Substances are classified in Category 1 for STOT-SE on the basis of: (a) reliable and good quality evidence from human cases or epidemiological studies; or (b) observations from appropriate studies in experimental animals in which significant and/or severe toxic effects of relevance to human health were produced at generally low exposure concentrations. 

ii. Category 2-Substances that, on the basis of evidence from studies in experimental animals, can be presumed to have the potential to be harmful to human health following single exposure. Substances are classified in Category 2 for STOT-SE on the basis of observations from appropriate studies in experimental animals in which significant toxic effects, of relevance to human health, were produced at generally moderate exposure concentrations.

iii. Category 3-Transient target organ effects. There are target organ effects for which a substance does not meet the criteria to be classified in Categories 1 or 2 indicated above. These are effects which adversely alter human function for a short duration after exposure and from which humans may recover in a reasonable period without leaving significant alteration of structure or function. This category only includes narcotic effects and respiratory tract irritation.

12. Aspiration Toxicity-the entry of a liquid or solid chemical directly through the oral or nasal cavity, or indirectly from vomiting, into the trachea and lower respiratory system. 
Aspiration toxicity includes severe acute effects such as chemical pneumonia, varying degrees of pulmonary injury or death following aspiration. Aspiration is initiated at the moment of inspiration, in the time required to take one breath, as the causative material lodges at the crossroad of the upper respiratory and digestive tracts in the laryngopharyngeal region. Aspiration of a substance or mixture can occur as it is vomited following ingestion. This may have consequences for labeling, particularly where, due to acute toxicity, a recommendation may be considered to induce vomiting after ingestion. However, if the substance/mixture also presents an aspiration toxicity hazard, the recommendation to induce vomiting may need to be modified.

i. Category 1-Chemicals known to cause human aspiration toxicity hazards or to be regarded as if they cause human aspiration toxicity hazard. (a) If reliable and good quality human evidence indicates that it causes aspiration toxicity (See note); or (b) If it is a hydrocarbon and has a kinematic viscosity ≤ 20.5 mm2/s, measured at 40° C.

B. Physical Characteristics
1. Explosive chemical-a solid or liquid chemical, which is in itself capable by chemical reaction of producing gas at such a temperature and pressure and at such a speed as to cause damage to the surroundings. Pyrotechnic chemicals are included even when they do not evolve gases. Chemicals and items of this class shall be classified as unstable explosives or shall be assigned to one of the following six divisions depending on the type of hazard they present:

i. Division 1.1-Chemicals and items which have a mass explosion hazard (a mass explosion is one which affects almost the entire quantity present virtually instantaneously);

ii. Division 1.2-Chemicals and items which have a projection hazard but not a mass explosion hazard;

iii. Division 1.3-Chemicals and items which have a fire hazard and either a minor blast hazard or a minor projection hazard or both, but not a mass explosion hazard: (1) Combustion of which gives rise to considerable radiant heat; or (2) Which burn one after another, producing minor blast or projection effects or both;

iv. Division 1.4-Chemicals and items which present no significant hazard: chemicals and items which present only a small hazard in the event of ignition or initiation. The effects are largely confined to the package and no projection of fragments of appreciable size or range is to be expected. An external fire shall not cause virtually instantaneous explosion of almost the entire contents of the package;

v. Division 1.5-Very insensitive chemicals which have a mass explosion hazard: chemicals which have a mass explosion hazard but are so insensitive that there is very little probability of initiation or of transition from burning to detonation under normal conditions;

vi. Division 1.6 -Extremely insensitive items which do not have a mass explosion hazard: items which contain only extremely insensitive detonating chemicals and which demonstrate a negligible probability of accidental initiation or propagation.

2. Flammable (gas, aerosol, liquid or solid)-A material that is easily ignited and burns with extreme rapidity.

i. Flammable Gas -a gas having a flammable range with air at 20°C (68°F) and a standard pressure of 101.3 kPa (14.7 psi).

a) Category 1-Gases, which at 20°C (68°F) and a standard pressure of 101.3 kPa (14.7 psi): (a) are ignitable when in a mixture of 13% or less by volume in air; or (b) have a flammable range with air of at least 12 percentage points regardless of the lower flammable limit.
b) Category 2- Gases, other than those of Category 1, which, at 20°C (68°F) and a standard pressure of 101.3 kPa (14.7 psi), have a flammable range while mixed in air.

ii. Flammable Aerosol-any non-refillable receptacle containing a gas compressed, liquefied or dissolved under pressure, and fitted with a release device allowing the contents to be ejected as particles in suspension in a gas, or as a foam, paste, powder, liquid or gas. They are only considered flammable if they possess flammable properties. 

a) Category 1-Contains ≥ 85% flammable components and the chemical heat of combustion is ≥30 kJ/g; or (a) For spray aerosols, in the ignition distance test, ignition occurs at a distance ≥75 cm (29.5 in), or (b) For foam aerosols, in the aerosol foam flammability test (i) The flame height is ≥ 20 cm (7.87 in) and the flame duration ≥2 s; or(ii) The flame height is ≥ 4 cm (1.57 in) and the flame duration ≥7 s.

b) Category 2-Contains > 1% flammable components, or the heat of combustion is ≥20 kJ/g; and (a) for spray aerosols, in the ignition distance test, ignition occurs at a distance ≥15 cm (5.9 in), or in the enclosed space ignition test, the (i) Time equivalent is ≤300 s/m3; or (ii) Deflagration density is ≤ 300 g/m3 (b) For foam aerosols, in the aerosol foam flammability test, the flame height is ≥4 cm and the flame duration is ≥2 s and it does not meet the criteria for Category 1.

iii. Flammable Liquid-a liquid having a flash point of not more than 93°C (199.4°F).

a) Category 1- Flash point < 23°C (73.4°F) and initial boiling point ≤ 35°C (95°F)

b) Category 2- Flash point < 23°C (73.4°F) and initial boiling point > 35°C (95°F)

c) Category 3- Flash point ≥ 23°C (73.4°F) and ≤ 60°C (140°F)

d) Category 4- Flash point > 60°C (140°F) and ≤ 93°C (199.4°F)

iv. Flammable Solid-a solid which is a readily combustible solid, or which may cause or contribute to fire through friction. Readily combustible solids are powdered, granular, or pasty chemicals which are dangerous if they can be easily ignited by brief contact with an ignition source, such as a burning match, and if the flame spreads rapidly.

a) Category 1-Burning rate test: Chemicals other than metal powders: (a) wetted zone does not stop fire; and> (b) burning time <45 s or burning rate >2.2 mm/s Metal powders: burning time ≤5 min.

b) Category 2-Burning rate test: Chemicals other than metal powders: (a) wetted zone stops the fire for at least 4 min; and> (b) burning time <45 s or burning rate >2.2 mm/s Metal powders: burning time >5 min and ≤10 min.
3. Oxidizer (gas, liquid, or solid)-Department of Transportation defines an oxidizer or oxidizing materials as a substance that yields oxygen readily to stimulate the combustion (oxidation) of organic matter.  Chlorate (ClO3) permanganate (MnO4), and nitrate (NO3) compounds are examples of oxidizers.

i. Oxidizing gas-any gas which may, generally by providing oxygen, cause or contribute to the combustion of other material more than air does.

a) Category 1-Any gas which may, generally by providing oxygen, cause or contribute to the combustion of other material more than air does.

ii. Oxidizing liquid- means a liquid which, while in itself not necessarily combustible, may, generally by yielding oxygen, cause, or contribute to, the combustion of other material.

a) Category 1-Any chemical which, in the 1:1 mixture, by mass, of chemical and cellulose tested, spontaneously ignites; or the mean pressure rise time of a 1:1 mixture, by mass, of chemical and cellulose is less than that of a 1:1 mixture, by mass, of 50% perchloric acid and cellulose;
b) Category 2-Any chemical which, in the 1:1 mixture, by mass, of chemical and cellulose tested, exhibits a mean pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture, by mass, of 40% aqueous sodium chlorate solution and cellulose; and the criteria for Category 1 are not met;

c) Category 3-Any chemical which, in the 1:1 mixture, by mass, of chemical and cellulose tested, exhibits a mean pressure rise time less than or equal to the mean pressure rise time of a 1:1 mixture, by mass, of 65% aqueous nitric acid and cellulose; and the criteria for Categories 1 and 2 are not met.

iii. Oxidizing Solid-a solid which, while in itself is not necessarily combustible, may, generally by yielding oxygen, cause, or contribute to, the combustion of other material.

a) Category 1-Any chemical which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean burning time less than the mean burning time of a 3:2 mixture, by mass, of potassium bromate and cellulose.

b) Category 2-Any chemical which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean burning time equal to or less than the mean burning time of a 2:3 mixture (by mass) of potassium bromate and cellulose and the criteria for Category 1 are not met.

c) Category 3-Any chemical which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, exhibits a mean burning time equal to or less than the mean burning time of a 3:7 mixture (by mass) of potassium bromate and cellulose and the criteria for Categories 1 and 2 are not met.

4. Gases Under Pressure-gases which are contained in a receptacle at a pressure of 200 kPa (29 psi) (gauge) or more, or which are liquefied or liquefied and refrigerated. They comprise compressed gases, liquefied gases, dissolved gases and refrigerated liquefied gases.

i. Compressed Gas-A gas which when under pressure is entirely gaseous at -50°C (-58°F), including all gases with a critical temperature.

ii. Liquefied Gas-A gas which when under pressure is partially liquid at temperatures above -50°C (58°F). A distinction is made between: (a) High pressure liquefied gas: a gas with a critical temperature between -50°C (-58°F) and +65°C (149°F); and (b) Low pressure liquefied gas: a gas with a critical temperature above +65°C (149°F).

iii. Refrigerated Liquefied Gas- A gas which is made partially liquid because of its low temperature.

iv. Dissolved Gas-A gas which when under pressure is dissolved in a liquid phase solvent.

5. Self-Reactive Chemicals-are thermally unstable liquid or solid chemicals liable to undergo a strongly exothermic decomposition even without participation of oxygen (air). This definition excludes chemicals classified under this section as explosives, organic peroxides, oxidizing liquids or oxidizing solids. A self-reactive chemical is regarded as possessing explosive properties when in laboratory testing the formulation is liable to detonate, to deflagrate rapidly or to show a violent effect when heated under confinement.


i. TYPE A-Any self-reactive chemical which can detonate or deflagrate rapidly, as packaged, will be defined as self-reactive chemical.

ii. TYPE B-Any self-reactive chemical possessing explosive properties and which, as packaged, neither detonates nor deflagrates rapidly, but is liable to undergo a thermal explosion in that package will be defined as self-reactive chemical.
iii. TYPE C-Any self-reactive chemical possessing explosive properties when the chemical as packaged cannot detonate or deflagrate rapidly or undergo a thermal explosion will be defined as self-reactive chemical.

iv. TYPE D-Any self-reactive chemical which in laboratory testing meets the criteria in (d)(i), (ii), or (iii) will be defined as self-reactive chemical.(1) Detonates partially, does not deflagrate rapidly and shows no violent effect when heated under confinement; or (2) Does not detonate at all, deflagrates slowly and shows no violent effect when heated under confinement; or (3) Does not detonate or deflagrate at all and shows a medium effect when heated under confinement;

v. TYPE E-Any self-reactive chemical which, in laboratory testing, neither detonates nor deflagrates at all and shows low or no effect when heated under confinement will be defined as self-reactive chemical.

vi. TYPE F-Any self-reactive chemical which, in laboratory testing, neither detonates in the cavitated state nor deflagrates at all and shows only a low or no effect when heated under confinement as well as low or no explosive power will be defined as self-reactive chemical.
vii. TYPE G-Any self-reactive chemical which, in laboratory testing, neither detonates in the cavitated state nor deflagrates at all and shows no effect when heated under confinement nor any explosive power, provided that it is thermally stable (self-accelerating decomposition temperature is 60°C (140°F) to 75°C (167°F) for a 50 kg (110 lb) package), and, for liquid mixtures, a diluent having a boiling point greater than or equal to 150°C (302°F) is used for desensitization will be defined as self-reactive chemical. If the mixture is not thermally stable or a diluent having a boiling point less than 150°C (302°F) is used for desensitization, the mixture shall be defined as self-reactive chemical TYPE F.

6. Pyrophoric liquid-a liquid which, even in small quantities, is liable to ignite within five minutes after coming into contact with air.

i. Category 1- The liquid ignites within 5 min when added to an inert carrier and exposed to air, or it ignites or chars a filter paper on contact with air within 5 min.

7. Pyrophoric Solid-a solid which, even in small quantities, is liable to ignite within five minutes after coming into contact with air.

i. Category 1- The solid ignites within 5 min of coming into contact with air.

8. Self-Heating-a solid or liquid chemical, other than a pyrophoric liquid or solid, which, by reaction with air and without energy supply, is liable to self-heat; this chemical differs from a pyrophoric liquid or solid in that it will ignite only when in large amounts (kilograms) and after long periods of time (hours or days).

i. Category 1-A positive result is obtained in a test using a 25 mm sample cube at 140°C (284°F)

ii. Category 2-A negative result is obtained in a test using a 25 mm cube sample at 140°C (284°F), a positive result is obtained in a test using a 100 mm sample cube at 140°C (284°F), and: 
a) The unit volume of the chemical is more than 3 m3; or 
b) A positive result is obtained in a test using a 100 mm cube sample at 120°C (248°F) and the unit volume of the chemical is more than 450 liters; or 
c) A positive result is obtained in a test using a 100 mm cube sample at 100°C (212°F).
9. Organic peroxide-a liquid or solid organic chemical which contains the bivalent -0-0- structure and as such is considered a derivative of hydrogen peroxide, where one or both of the hydrogen atoms have been replaced by organic radicals. The term organic peroxide includes organic peroxide mixtures containing at least one organic peroxide. Organic peroxides are thermally unstable chemicals, which may undergo exothermic self-accelerating decomposition. In addition, they may have one or more of the following properties: (a) Be liable to explosive decomposition; (b) Burn rapidly; (c) Be sensitive to impact or friction; (d) React dangerously with other substances. An organic peroxide is regarded as possessing explosive properties when in laboratory testing the formulation is liable to detonate, to deflagrate rapidly or to show a violent effect when heated under confinement.

i. TYPE A- Any organic peroxide which, as packaged, can detonate or deflagrate rapidly shall be defined as organic peroxide.

ii. TYPE B- Any organic peroxide possessing explosive properties and which, as packaged, neither detonates nor deflagrates rapidly, but is liable to undergo a thermal explosion in that package shall be defined as organic peroxide.

iii. TYPE C- Any organic peroxide possessing explosive properties when the chemical as packaged cannot detonate or deflagrate rapidly or undergo a thermal explosion shall be defined as organic peroxide.

iv. TYPE D- Any organic peroxide which in laboratory testing meets the criteria in (d)(i), (ii), or (iii) shall be defined as organic peroxide. (1) detonates partially, does not deflagrate rapidly and shows no violent effect when heated under confinement; or (2) does not detonate at all, deflagrates slowly and shows no violent effect when heated under confinement; or (3) does not detonate or deflagrate at all and shows a medium effect when heated under confinement;

v. TYPE E- Any organic peroxide which, in laboratory testing, neither detonates nor deflagrates at all and shows low or no effect when heated under confinement shall be defined as organic peroxide.

vi. TYPE F- Any organic peroxide which, in laboratory testing, neither detonates in the cavitated state nor deflagrates at all and shows only a low or no effect when heated under confinement as well as low or no explosive power shall be defined as organic peroxide.

vii. TYPE G- Any organic peroxide which, in laboratory testing, neither detonates in the cavitated state nor deflagrates at all and shows no effect when heated under confinement nor any explosive power, provided that it is thermally stable (self-accelerating decomposition temperature is 60°C (140°F) or higher for a 50 kg (110 lb) package), and, for liquid mixtures, a diluent having a boiling point of not less than 150°C (302°F) is used for desensitization, shall be defined as organic peroxide. If the organic peroxide is not thermally stable or a diluent having a boiling point less than 150°C (302°F) is used for desensitization, it shall be defined as organic peroxide TYPE F.
10. Corrosive To Metals- a chemical which by chemical action will materially damage, or even destroy, metals.
i. Category 1- Corrosion rate on either steel or aluminum surfaces exceeding 6.25 mm per year at a test temperature of 55°C (131°F) when tested on both materials.
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