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1.
Introduction

There are two major categories of stored materials - toxic materials and materials not classified as toxic.  Within each of these categories, materials are segregated into seven other groups: acids and bases, flammable/combustible materials, oxidizers, organic peroxides, water reactive materials, explosives/unstable materials, and other.  All such chemicals will be stored in cabinets.

2.  Cabinet Requirements

Cabinets shall meet the following requirements:

· Each cabinet should be numbered and labeled with the contents of the cabinet.  

· Each cabinet should be clearly labeled as to the hazard class of the materials stored within the cabinet (e.g., Acids, Flammables, etc.).  

· Each cabinet should be labeled with the name, phone number, and organizational code of the responsible person(s).  

· Each cabinet must be rated for use with the hazard class of the most hazardous content stored.  

· No paper products, office equipment, food, or any other non-hazardous material should be stored in any hazardous material storage cabinet.  

· The cabinet must be listed with an approved testing laboratory (UL, FM, etc.) for the intended use.

· Cabinet capacities shall not exceed those given in the following table.

3.  Storage Capacity Limits for Flammable Materials

TABLE 1

	Class I Flammable Liquid
	Flash Point less than 100 o F
	60 gallons or less per cabinet

	Class II Combustible

	Flash Point less than 140 o F. but greater than or equal to 100o F
	60 gallons or less per cabinet

	Class III Combustible

	Flash Point greater than or equal to 140 o F
	120 gallons or less per cabinet

	Combination

	
	120 gallons (no more than 60 gallons of Class I or II)


No more than three flammable storage cabinets (60-gallon capacity) are permitted in one fire area unless extra cabinets are separated from the first group of cabinets by 100 feet or more.

The storage of flammable/combustible materials outdoors must still meet the requirements for storage outlined above.  To store quantities of materials exceeding the scope and methodology of this plan, contact the Safety and Environmental Branch for assistance.

4.
Toxic and Nontoxic Materials

Toxic Materials.  Toxic materials shall be physically separated from materials not classified as toxic.  Additionally, toxic materials should be segregated according to the type of material to be stored.  A room where toxic materials are stored must be clearly identified with highly-visible TOXIC MATERIALS signs at all entrances, and doors shall have a National Fire Protection Association Chemical Hazard Rating System sign with hazard explanations.  The room in which flammable and combustible toxic materials are stored must have adequate ventilation to prevent chemical vapors from accumulating to flammable levels.  Adequate cabinet ventilation must be present for storage cabinets and/or storage devices in which volatile toxic materials are stored.  The storage area should be free from heat and moisture sources and should have highly visible signs reflecting these restrictions.  Highly toxic materials shall be double-sealed in an unbreakable container.

Materials Not Classified as Toxic.  As with toxic materials, materials not classified as toxic should be physically separated according to the type of material.  The same segregation and environmental principles used in storing toxic materials should also be employed for storing materials not classified as toxic.  Cabinet ventilation is not required for flammable or volatile materials not classified as toxic.  However, the room in which flammable and combustible materials are stored must have adequate ventilation to prevent chemical vapors from accumulating to flammable levels.

NOTE: Toxic materials and materials not classified as toxic may be stored in the same room and/or cabinet if the materials are compatible.  Toxic materials should still be grouped separately from materials not classified as toxic.  Proper personnel safety precautions must be taken to protect against the effects of the most toxic stored material.

5.
Major Categories of Stored Materials

The following groups should be physically segregated from the other groups as defined below:

5.1.
Acids and Bases

· Acids should be stored together.  Sulfuric acid (H2SO4), nitric acid (HN03), and hydrofluoric acid (HF) should be segregated from other acids, as well as from each other.  Flammable acids should be segregated from other acids, as well as from each other.  

· Bases:  Bases should be stored together.  Flammable bases should be segregated from other bases, as well as from each other. 

· Sulfuric acid, nitric acid, and hydrofluoric acid can only be stored in the same Acids/Corrosives cabinet if each acid container is completely enclosed in an unbreakable container. 
· If acids and bases are stored together in the same Corrosives cabinet, either all of the acid containers or all of the base containers should be protected in unbreakable containers. 

· A total of one gallon of unstored acids and one gallon of unstored bases are permitted in one room provided that all containers have a capacity of less than one gallon and are unbreakable.

· Cabinet Requirements:

Cabinets or other storage containers must be designed and rated for use with corrosives by the manufacturer.  Flammable corrosives must be stored in a cabinet rated for both corrosives storage and flammable storage. Cabinets should have a spill control tray large enough to contain a complete spill from any two containers.  Perforated shelves are not recommended for corrosives storage.  Polyethylene shelf trays should be used to protect the shelves from spill damage.  Glass containers of one gallon capacity or higher should be stored on the lowest shelf.  Secondary containment is recommended for glass containers (e.g., external bottle shrouds, plastic or stainless steel bottle containers.  Flammable acids and flammable bases must be completely enclosed in unbreakable containers for storage in the same Corrosives cabinet or in the same Corrosives cabinet as non-flammable corrosives.

5.2.
Flammable/Combustible Materials:  

· Materials categorized as flammable or combustible may generally be stored together.  Note:  most solvents (alcohols, acetone, TCE, etc.) are flammable materials.

· If the material is to be refrigerated, the refrigerator must be an approved, explosion-proof refrigerator.  
· Flammable oxidizers should be stored in a separate flammable cabinet reserved for flammable oxidizers (see Oxidizers).  

· A total of one gallon of Class I flammables is permitted in one room provided that no single container has a capacity of more than one gallon.

· Cabinet Requirements: FLAMMABLE MATERIALS cabinet required to store only flammable and combustible, non oxidizing, non corrosive materials.  See Table I.

· Cabinet Requirements:

Each flammable material storage cabinet must be designed and rated for use with flammable materials by the manufacturer, and listed with an approved testing laboratory. 

5.3.
Oxidizers:

· Oxidizers may generally be stored together, except for organic peroxides. 

· Organic peroxides should be stored in a separate flammable cabinet reserved for organic peroxides.

· Cabinet Requirements: 

FLAMMABLE OXIDIZERS cabinet is required to store flammable oxidizers (no flammable corrosives or organic peroxides).  A conventional flammable materials storage cabinet may be used if the cabinet is clearly marked as containing oxidizing materials.  See cabinet notes on Flammable/Combustible Materials (previous heading) for other general specifications regarding flammable oxidizers storage.  

5.4.
Organic Peroxides: 

· Organic peroxides may generally be stored together.

· Cabinet Requirements:  FLAMMABLE OXIDIZERS cabinet required to store only organic peroxides.  See Table I.

5.5.
Water Reactive Materials: 

· Water reactive materials may generally be stored together.

· Water reactive materials should not be stored in the same room as flammable and combustible materials.

5.6.
Explosive/Unstable Materials: 

· Explosive and other unstable materials may generally be stored together in an environment free from any heat source.  

· Explosive organic peroxides should be further segregated from all other materials (see Organic Peroxides). 

· The area designated for storage of explosive materials must be approved by the Safety and Environmental Branch for explosive materials storage.

5.7.
Other Divisions
5.7.1
Pyrophoric Chemicals:  Pyrophoric chemicals should be stored in an appropriate location based upon the fluid in which the pyrophoric material is contained.  Pyrophoric materials should not be stored in the same room as flammable, oxidizing, or explosive materials.

5.7.2
Other Nonclassified Chemicals: Each nonclassified material should be researched to ensure compatibility with other materials with which it will be stored.  If no compatibility problems exist, the nonclassified materials may be stored together.  If compatibility problems are found, then the material to be stored should be segregated from the materials with which the material has compatibility problems.

6.
Hazardous Wastes

Hazardous wastes shall comply with the requirements of GPG 8500.3.  They should be stored in the same ways as are hazardous materials, but they should be separated from hazardous materials (i.e., hazardous materials not identified as waste).  Hazardous wastes should be labeled according to the hazard class (i.e., acids, toxics, oxidizers, etc.) of the waste.  For disposal of hazardous wastes at the Greenbelt facility, individual laboratories should prepare an inventory (NASA WI-1550 (1/93)) and call Ext. 6-9233 for pickup.

For hazardous waste disposal at Wallops, individual laboratories should prepare an inventory (NASA WI-1550 (1/93)) and call Ext. 1718 for pickup.

7.
References

The latest revision of the following codes should be referenced for any questions not addressed in this storage plan.

NFPA 30

NFPA 45

Uniform Fire Code 80

International Building Code 

The following links have additional useful information on chemical compatibility:

1.   http://response.restoration.noaa.gov/chemaids/react.html
2.   http://www.norva.navy.mil/navosh/chart.htm
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