DEPARTMENT OF HEALTH AND HUMAN SERVICES

Indian Health Services

PHOENIX AREA INDIAN HEALTH SERVICE

STORAGE OF HAZARDOUS MATERIALS AND CHEMICAL WASTE

SECTION 1.0 PURPOSE

It is the policy of the Indian Health Service (IHS) to strive to provide a safe and healthful environment for patients, employees, contractors and visitors.  The objective for this document is to provide guidance on how to properly store hazardous chemicals used in health care facilities.  Failure to properly store hazardous chemicals can result in fire, explosion, property damage and/or injury to staff, visitors and patients.

SECTION 2.0 RESPONSIBILITIES
The Safety Officer is responsible for the overall management of the hazardous materials and wastes program and assisting supervisors in the implementation of this program at the department level.  The department manager is responsible for complying with, implementing and enforcing all safety policies and procedures approved by the Environment of Care Committee.  The department manager is responsible for ensuring all staff have been trained and orientated on hazards associated with their jobs.  Employees are responsible for following all policies and procedures and reporting all hazardous conditions to their supervisors.

SECTION 3.0 SAFE STORAGE PRACTICES

Storing chemicals safely requires having the basic knowledge on the hazards of each chemical.  This information can be obtained from the Material Safety Data Sheet (MSDS) for that chemical.  Therefore, MSDS must be available and accessible to all employees involved in storing hazardous chemicals.  The MSDS can help provide answers on hazardous properties.  For example, is the chemical a flammable or combustible, or a corrosive?  Is it an oxidizer or reducer? Is it incompatible with other chemicals?  Are there other special concerns (e.g., light sensitive, special temperature requirements) for those chemicals.

Safe storage practices include the following:

1. To minimize risks during storage, purchase only small quantities of hazardous chemicals used in operations.  Frequently purging old stock and disposing of it correctly will help reduce clutter and accidents.  Good housekeeping and labeling of the storage area can allow staff to find the chemicals and reduce unnecessary ordering.  Insist where possible, chemicals be supplied in plastic or metal rather than glass.

2. Making sure the storage area is well constructed, in good repair, and that the materials used in the construction of the storage facility are compatible with the material being stored.  For example, corrosives can be damaging to metal cabinets.  Where needed, provide anti-roll-off lips on shelves.

3. Storage areas for hazardous chemicals must always be kept locked when not in use.

4. Flammable and combustible chemicals with a total volume of 10 gallons or more per department shall be stored in approved flammable storage cabinets or storage locker meeting NFPA 30 design criteria.  Flammable cabinets must be conspicuously labeled “FLAMMABLE—KEEP FIRE AWAY”.

5. Laboratories should not have more than 1 gallon of flammable and combustible chemicals per 100 square feet as working supplies outside of the flammable storage cabinet.  They should have not more than 2 gallons of this chemical in a flammable storage cabinet per 100 square feet.  Flammable and combustible chemicals shall not be stored in refrigerators unless the refrigerator has been specifically designed for the storage of flammables.  All refrigerators in laboratories not designed for the storage of flammables should be labeled as such (e.g., DO NOT STORE FLAMMABLE SOLVENTS IN THIS REFRIGERATOR).  

6. Only flammable and combustible chemicals are permitted to be stored in flammable storage cabinets.  Corrosives and flammables shall never be stored together.   Only three flammable storage cabinets are permitted in any fire area.  Only 60 gallons of Class I and II flammable chemicals are permitted in each cabinet.  Cabinets cannot block egress areas from rooms.  Note:  Glacial acetic acid (98%), commonly found in pharmacy, is a combustible chemical (flash point of 104 degrees F).  This chemical is also incompatible with alcohol and should not be stored in the flammable storage cabinet.  Flinn Scientific (See Section 6) recommends it be stored with chemicals classified under Organic #1.  Since most pharmacies have limited supplies of glacial acetic acid, a general recommendation of storing it away from incompatible chemicals and below eye level would be satisfactory.

7. Only containers, meeting volume levels and types specified in the table found in SECTION 4, shall be used for the storage of flammable and combustible chemicals.

8. Flammable and combustible chemicals shall not be stored near open flames or other sources of ignition.

9. Acids should not be stored with bases.  Bottles of corrosive liquids, if possible, should be stored in their original shipping package (e.g, acids and bases in special styrofoam cubes).  Note that some acids are incompatible with other acids (concentrated nitric acid and acetic acid) and it is imperative that the MSDS be reviewed prior to storage.   Secondary containment (unbreakable secondary containers) is highly recommended for these products and other highly toxic chemicals.

10. Hazardous chemicals, especially corrosive chemicals, should never be stored above eye level. 

11. If chemicals are to be transferred to smaller secondary containers, the container used for the smaller quantities should be compatible for that chemical and labeled with the name for that chemical and the hazard warning.  Information on the compatibility of containers can be obtained from the Internet.  See Section 5, References and Resources.

12. Segregate and isolate the most hazardous chemicals.  Never store chemicals alphabetically.  Chemicals should be stored and organized by compatible chemical families where possible.  Incompatible chemicals should be separated.  Never store oxidizers with reducing agents and organic materials.   For laboratories, some chemical manufacturers (Fisher, Mallinckrodt) have developed a color-coded system to define groups that should be stored together.   Again, it is imperative that the MSDS be reviewed prior to storing these chemicals.  Attached is a copy of the Chemical Compatibility Guide taken from the Indian Health Service Hazardous Materials and Waste Management Plan (Draft).  This guide can provide additional assistance when trying to determine the compatibility of hazardous chemicals for storage.  Flinn Scientific Inc. has a suggested chemical storage pattern.  Information on this pattern is found in Section 6.

13. Never store chemicals in a fume hood or biological safety cabinet.

14. Compressed gas storage.  Flammable gases shall not be stored with oxidizing gases.  Storage of flammable gases and oxidizing gases shall be separated by 20 feet or by a non combustible barrier at least 5 feet high having a fire resistance rating of ½ hour.

15. Storage areas for compressed gases will be posted with the name of the gas and signs indicating “No Smoking”.

16. Compressed gas cylinders shall be stored upright and be securely fastened to prevent accidental damage or dislocation.

17. Compressed gas cylinders shall be stored away from radiators, steam pipes, and other sources of heat (not to exceed 125 degrees F).

18. Storage areas from compressed gases will be free of combustible materials.  Wooden racks are permitted.  Oil is not permitted in the storage area.  

19. Compressed gas cylinders shall be protected from moisture and corrosion.

20. Empty compressed gas cylinders shall be kept separate from full cylinders and marked to avoid confusion.

21. When cylinder valve protection caps are supplied, they must be used when cylinders are in storage, being transported and not in use.

22. Only cylinders of medical gases can be stored together.  Non medical gases must be stored separately from medical gases.

23. Nitrous oxide cylinders must be kept in a locked area when not in use to prevent their theft.

SECTION 4 MAXIMUM ALLOWABLE SIZE OF CONTAINERS


Flammable Liquids
Combustible Liquids

Container Type
Class IA
Class IB
Class IC
Class II
Class III

Glass or approved plastic
1 pt.
1 qt.
1 gal
1 gal
1 gal

Metal (other than DOT drums)
1 gal
5 gal
5 gal
5 gal
5 gal

Safety Cans
2 gal
5 gal
5 gal
5 gal
5 gal

Flammable Liquids

Class IA
Flash Point < 73 degrees F, Boiling Point < 100 degrees F

Class IB
Flash Point < 73 degrees F, Boiling Point > 100 degrees F

Class IC
Flash Point > 73 < 100 degrees F, Boiling Point < 100 degrees F

Combustible Liquids

Class II
Flash Point > 100 degrees F and < 140 degrees F

Class III
Flash Point > 140 degrees F

SECTION 5  REFERENCES AND RESOURCES

1. NFPA 30, Flammable and Combustible Liquids Code, 1996 edition

2. NFPA 99, Standard for Health Care Facilities, 1999

3. Indian Health Service, Hazardous Materials & Hazardous Waste Management Plan, Draft

4. 29 CFR Part 1910, Occupational Safety and Health for General Industry

5. Compressed Gas Association.  Safe Handling of Compressed Gases in Containers. 1984

6. Food and Drug Administration.  FDA Public Health Advisory, March 2001.

7. Chemical Compatibility Concerns in Storage.  Document 181.  EZ Facts.  Lab Safety Supply.  www.labsafety.com
8. Flinn Scientific, Inc.  Hazardous Chemical Storage.  www.flinnsci.com
9. CRC Handbook of Laboratory Safety, 5th edition

10. Recommended reference for chemical compatibility of containers include Nalgene products (www.nalgenunc.com) and Document 168, EZ Facts, Lab Safety Supply.  www.labsafety.com 

SECTION 6
SUGGESTED CHEMICAL STORAGE PATTERNS – Flinn Scientific

Separate chemicals into their organic and inorganic families.  Further divide the materials into related and compatible families.

INORGANIC
ORGANIC

1. Metals, Hydrides

2. Acetates, Halides, Iodides, Sulfates, Sulfites, Thiosulfates, Phosphates, Halogens.

3. Amides, Nitrates (except Ammonium Nitrate)

4. Hydroxides, Oxides, Silicates, Carbonates, Carbon

5. Sulfides, Selenides, Phosphides, Carbides, Nitrides

6. Chlorates, Bromates, Iodates, Chlorites, Hypochlorites, Perchlorates, Perchloric Acid, Peroxides, Hydrogen Peroxide

7. Arsenates, Cyanides, Cyanates

8. Borates, Chromates, Manganates, Permanganates

9. Acids (except Nitric).  Nitric Acid is isolated and stored by itself

10. Sulfur, Phosphorus, Arsenic, Phosphorus Pentoxide
1. Acids, Amino Acids, Anhydrides, Peracids

2. Alcohols, Glycols, Sugars, Amines, Amides, Imines, Imides

3. Hydrocarbons, Esters, Aldehydes, Oils

4. Ethers, Ketones, Ketenes, Halogenated Hydrocarbons, Ethylene Oxide

5. Epoxy Compounds, Isocyanates

6. Peroxides, Hydroperoxides, Azides

7. Sulfides, Polysulfides, Sulfoxides, Nitriles

8. Phenols, Cresols

9. Dyes, Stains, Indicators

Flinn Scientific also has suggested shelf storage patterns using the previously numbered related and compatible families

INORGANIC SHELF STORAGE PATTERN

INORGANIC # 10
INORGANIC #7

INORGANIC # 2
INORGANIC #5

INORGANIC # 3
INORGANIC #3 

INORGANIC # 1
INORGANIC #6

INORGANIC # 4
MISCELLANEOUS

Note: Acids #9 are recommended to be stored in an “Acid Cabinet”

ORGANIC SHELF STORAGE PATTERN

ORGANIC #2
ORGANIC #8

ORGANIC #3
ORGANIC # 6

ORGANIC # 4
ORGANIC # 1

ORGANIC # 5
ORGANIC # 9

ORGANIC # 7
MISCELLANEOUS

