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Codes, Regulations and StandardsPRIVATE 


Applicable to Laboratories

This is intended to present a review of some of the relevant requirements that are or might be applicable to laboratories.  A few general definitions follow.


DEFINITIONS

Code

-
A systematic body of written standards derived from a set of rules, procedures, or consensus usage, designed to secure uniformity and minimum requirements, do so to protect the public interest at some level in such matters such as construction and public health.  Codes, when adopted by ordinance or other legislative action are thus promulgated by a public entity or agency and become regulations by the adopting entity (i.e., the "jurisdiction having authority").

Regulation
-
An authoritative rule, principal or "code" dealing with details of a procedures especially one intended to promote safety and efficiency; a rule or order having the force of law, issued by an executive authority of a government, usually under power granted by a constitution or delegated by legislative enactment.  A code may be "adopted" becoming a regulation in one jurisdiction having authority such as, for example City "A" and, lacking legislative adoption in City "B" thus remaining only a code in City "B" without authoritative rule.  Also, a college or university located in a city may be immune from the authoritative rules of the city.  This includes in most situations, refineries and chemical plants, because they are responsible for fire and safety protection and are the "jurisdiction having authority." 

Standard
-
That which is set up and established by consensus, custom, or general usage as a model or example to be followed as a measure of quality, quantity, extent, value or weight defining minimum adequacy for a specific purpose, procedure or goal.


GOVERNING INFORMATION

I.
City Building Codes (adopted by a city council, which is the "jurisdiction having authority," thus  becoming a regulation). 

II.
County Codes and Requirements

III.
State Building Code and Requirements


A.
State Purchasing and General Services Commission (handicapped requirements).

IV.
The International Code series replacing, when adopted by "jurisdiction having authority" to become a regulation, combining and replacing one of the following heretofore recognized code systems:


A).
The BOCA National Building Code (BOCA); published by Building Officials & Code Administrators International, Inc.; 4051 W. Flossmoor Rd.; Country Club Hills, IL 60477-5795.


B).
Standard Building Code (SBC); published by Southern Building Code Congress International, Inc.; 900 Monclair Rd.; Birmingham, AL 35213-1206.


C).
The Uniform Building Code (UBC); published by International Conference of Building Officials; 5360 South Workman Mill Road; Whittier, CA 90601.


REFERENCE CODES AND STANDARDS

A.
Air-Conditioning and Refrigeration Institute (ARI)

1.
610-96

-
Central System Humidifiers for Residential Applications

2.
620-96

-
Self-Contained Humidifiers for Residential Applications
3.
880-98

-
Air Terminal Test Standard
4.
885-98

-
Procedure for Estimating Occupied Space Sound Levels in the Application of Air Terminals and Air Outlets

5.
890-98

-
Air Diffusers
B.
Air Diffusion Council (ADC)


1.
ADC TC 66RI
-
Air Diffusing Troffer Heat Removal Test Code


2.
ADC 1062R4
-
Air Diffusing Equipment Certification, Rating, and Test Material, 1977


3.
ADC FC-72 RI
-
Flexible Air Duct Test Code, 1979

C.
Air Movement and Control Association (AMCA)


1.
99-1986
-
Standards Handbook

2.
99-0401-86
-
Classifications for Spark Resistant Construction

3.
210-85-1985
-
Laboratory Methods of Testing Fans for Aerodynamic Performance Rating

4.
300-96-1987
-
Reverberant Room Method for Sound Testing of Fans

D.
American Conference of Governmental Industrial Hygienists


1.
Industrial Ventilation:  A Manual of Recommended Practices, Twenty-third edition, 1998 or Later Edition (updated every two years).

E.
American National Standards Institute (ANSI)


1.
A58.1-1992
-
Building Code Requirements for Minimum Design Loads in Buildings and Other Structures


2.
A117.1-1998
-
Specifications for Making Buildings and Facilities Accessible to and Usable by Physically Handicapped People


3.
B16.33-1990
-
Manually Operated Metallic Gas Valves For Use in Gas Piping Systems up to 125 PSIG


4.
MH5.1.3-1991
-
Requirements for Tank Containers for Liquids and Gases


5.
N101.1-1987
-
Efficiency Testing of Air Cleaning Systems Containing Devices for Removal of Particles


7.
S1.2-1986
-
Method for the Physical Measurement of Sound


8.
S1.4-1990
-
Specification for Sound Level Meters


9.
Z9.2-1991
-
Fundamentals Governing the Design and Operation of Local Exhaust Systems


10.
Z9.5-1992
-
Standard for Laboratory Ventilation 

11.
Z21.12-1990
-
Draft Hoods (includes supplement ANSI Z21.12a)


12.
Z21.15-1997
-
Manually Operated Gas Valves


13.
Z21.21-1995
-
Automatic Gas Valves


14.
Z21.22-1999
-
Relief Valves and Automatic Gas Shutoff Devices


15.
Z21.67-1996
-
Mechanically Actuated Automatic Vent Damper Devices for Use With Gas-Fired Appliances


16.
Z88.2-1992
-
Practices for Respiratory Protection


17.
Z358.1-1998
-
Emergency Eyewash and Shower Equipment

F.
American Society of Heating, Refrigerating and Air-Conditioning Engineers 


(ASHRAE)


1.
41.2-1987
-
Standard Method for Laboratory Airflow Measurement

2.
41.3-1989
-
Standard Method for Pressure Measurement

3.
52-1992
-
Method of Testing Air Cleaning Devices Used in General Ventilation for Removing Particulate Matter

4.
55-1981
-
Environmental Conditions for Human Occupancy

5.
62-1989
-
Ventilation for Acceptable Indoor Air Quality


6.
70-1991
-
Air Diffuser Performance


7.
110-1985
-
Method of Testing Performance of Laboratory Fume Hoods

8.
113-1990
-
Method of Testing for Room Air Diffusion


9.
129-1997
-
Standard Method of Test for Ventilation Effectiveness

10.
130-1996
-
Methods of Testing for Rating Ducted Air Terminal Units

11.
ASHRAE Handbook, Fundamentals Volume, Chapter 14, “Airflow Around Buildings,” 1993

12.
ASHRAE Handbook, Equipment Volume, Chapter 11

G.
American Society of Mechanical Engineers (ASME)


1.
A13.1-1996
-
Scheme for the Identification of Piping Systems

2.
B31.1-1998
-
Power Piping

3.
B31.3-1999
-
Process Piping


4.
N510-1995
-
Testing of Nuclear Air-Cleaning Systems


5.
RP12.6-1992
-
Installation of Intrinsically Safe Instrument Systems in Class I Hazardous Locations


6.
S12.12-1993
-
Electrical Equipment for Use in Class I, Division 2, Hazardous (Classified) Locations


7.
Boiler and Pressure Vessel Code, Section VIII, 1995.
H.
American Society for Testing and Materials (ASTM)


1.
ASTM D5-97
-
Standard Test Method for Penetration of Bituminous Materials, 1994


2.
ASTM D 56-98a-
 Standard Test Method for Flash Point by the Tag Closed Tester

3.
ASTM D 93-99c-
Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester


4.
ASTM D 3278-96e1-
Standard Test Methods for Flash Point of Liquids by Small Scale Closed-Cup Apparatus 


5.
ASTM D 3828-98-
Standard Test Methods for Flash Point by Small Scale Closed Tester


6.
ASTM D 323-99a-
Standard Method of Test for Vapor Pressure of Petroleum Products (Reid Method)


7.
ASTM D 92-98a-
Standard Test Method for Flash Point and Fire Point by Cleveland Open Cup


8.
ASTM E 136-99 -
Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750 Degrees C

I.
Cooling Tower Institute (CTI)



CTI ATC-105
Acceptance Test Code for Water Cooling Towers; Mechanical Draft, Natural Draft Fan Assisted Types, and Evaluation of Results, 1997

J.
Factory Mutual (FM)


Factory Mutual Research Approval Guide, 1999

K.
Federal Regulations


1.
U.S. Department of Labor C Occupational Safety and Health Administration

a. Occupational Safety and Health Administration (OSHA):

For further details and information, please see: www.osha-slc.gov/OCIS/toc_fed_reg.html and www.epa.gov/epahome/rules.html#codified
b. 29 CFR 1910.103, known as the General Duty Clause became Public Law 91-596 in December 1970. see http://www.oshaslc.gov/OshStd_data/1903_0001.html.  Various interpretations of the General Duty clause can be found at

osha-slc.gov/OshDoc/Interp_data/I19950501C.html;

 ---/I19990728.html; and ---/I19850415.html
c. Details about air sampling for regulated chemicals which are identified listed at osha-slc.gov/dts/chemicalsampling/toc/toc_chemsamp.html.  If a chemical is listed here, then the dictates associated with these requirements take precedence over the dictates of the general requirements associated with the General Duty Clause.

d. Finally a quote from the AIHA White Book, pg 47.

"This general duty is unlike the specific duty ... to comply with occupational safety and health standards and has been construed to run not only to an employer's own employees but also to employees of other employers."

  ... applies only to serious hazards.

... is limited to recognized hazards.



e.
Topically listing:




(1)

20 CFR 1910

Safety and Health Standards




(2)

1910.22

Walking, Working Surfaces




(3)

1910.35-.36

Means of Egress




(4)

1910.95

Occupational Noise Exposure




(5)

1910.97

Non-ionizing Radiation.




(6)

1910.101

Compressed Gases




(7)

1910.102

Acetylene




(8)

1910.103

Hydrogen




(9)

1910.104

Oxygen




(10)

1910.105

Nitrous Oxide




(11)

1910.106

Flammable and Combustible Liquids




(12)

1910.132

Personal Protective Equipment




(13)

1910.133

Eye and Face Protection




(14)

1910.134

Respiratory Protection




(15)

1910.141

Sanitation


(16)

1910.144

Safety Color Code for Marking Physical Hazards




(17)

1910.145

Accident Prevention Signs and Tags




(18)

1910.157-163

Fire Extinguishing Systems and Equipment




(19)

1910.219

Mechanical Power Transmission Apparatus




(20)

1910.243

Guarding of Portable Powered Tools




(21)

1910.244

Other Portable Tools and Equipment




(22)

1910.308-.309

National Electrical Code




(23)

1910.1000

Air Contaminants




(24)

1910.1001

Asbestos 




(25)

1910.1002

Coal tar pitch volatiles; interpretation of term




(26)

1910.1003

13 Carcinogens (4-Nitrobiphenyl, etc.)




(27)

1910.1004

alpha-Naphthylamine




(28) 

1910.1005

4,4-Bis Methylene



(29)

1910.1006 

Methyl chloromethyl ether




(30)

1910.1007

3,3’-Dichlorobenzidine (and its salts)




(31)

1910.1008 

bis-Chloromethyl ether




(32)

1910.1009

beta-Naphthylamine




(33)

1910.1010

Benzidine




(34)

1910.1011

4-Aminodiphenyl




(35)

1910.1012

Ethyleneneimine




(36)

1910.1013

beta-Propiolactone




(37)

1910.1014

2-Acetylaminofluorene




(38)

1910.1015

4-Dimethylaminoazobenzene




(39)

1910.1016

N-Nitrosodimethylamine




(40)

1910.1017

Vinyl Chloride




(41)

1910.1018

Inorganic arsenic




(42)

1910.1025

Lead




(43)

1910.1027

Cadmium




(44)

1910.1028

Benzine




(45)

1910.1029

Coke oven emissions




(46)

1910.1043

Cotton dust




(47)

1910.1044

1,2-dibromo-3-chloropropane




(48)

1910.1045

Acrylonitrile




(49)

1910.1047

Ethylene oxide




(50)

1910.1048

Formaldehyde




(51)

1910.1050

Methylenedianiline




(52)

1910.1051

1,3-Butadiene




(53)

1910.1052

Methylene Chloride




(54)

1910.1096

Ionizing Radiation




(55)

1910.1101

Asbestos




(56)

1910.1200

Hazard Communication Standard




(57)

1910.1201

Retention of DOT markings, placards and labels.




(58)

1910.1450

Occupational Exposure to Hazardous Chemicals in Laboratories, especially (e) Chemical Hygiene Plan, (3), (ii) and (iii);



(59)

1910.1499

Source of Standards




(60)

1910.1500

Standards organizations


2.
U.S. Department of Health and Human Services

a.
National Institute for Occupational Safety and Health (NIOSH)/Center for Disease Control (CDC).


(1)
NIOSH Manual of Analytical Methods – 1977


(2)
NIOSH Manual Sampling Data Sheets - 1978


3.
United Stated Department of Agriculture, Laboratory Chemical Fume Hoods C Standards Manual 232.1, Administrative Services' Division, December 21, 1981.


4.
National Cancer Institute (NCI)


5.
Environmental Protection Agency (EPA)


6.
Code of Federal Regulations 21-CFR 58, Good Laboratory Practice, 1979

L.
Military regulations:


1.
MIL-F-51086C – Filters, Particulate, High Efficiency, Fire Resistant (HEPA) Filters, Sections 2, 3.2, 1.2, 3.4.1, 3.4.2, 1995


2.
MIL-R-3065 – Rubber Fabricated Products-Gaskets, Synthetic Rubber, 1990


3.
MIL Standard 282 – Filter Units, Protective Clothing, Gas-Masks, 1995

M.
National Electrical Manufacturers Association (NEMA) 


1.
DC 20-1992 (R1998) – Residential Controls – Class 2 Transformers
N.
National Environmental Balancing Bureau/Mechanical Contractors Association of American (NEBB/MCAA) ​​


1.
Procedural Standards for Testing, Adjusting, Balancing of Environmental Systems, 6th Ed. – 1998  ​
O.
National Fire Protection Association (NFPA)


1.
NFPA 10-1998

-
Fire Extinguisher, Portable


2.
NFPA 11-1998

-
Standard for Low-Expansion Foam


3.  
NFPA 11a-1999
-
Standard for Medium-and-High-Expansion Foam Systems


4.
NFPA 12 1998

-
Standard on Carbon Dioxide Extinguishing Systems

5.
NFPA 12a 1997

-
Halon 1301 Fire Extinguishing Systems


6.
NFPA 13-1999

-
Sprinkler Systems, Installation

7.
NPFA 14-1996

-
Standpipe and Hose Systems, Installation


8.
NFPA 15-1996

-
Water Spray Fixed Systems, Fire Protection


9.
NFPA 17-1998

-
Dry Chemical Extinguishing Systems


10.
NFPA 17a-1998
-
Wet Chemical Extinguishing Systems


11.
NFPA 25-1998

-
Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems

12.
NFPA 30-1996

-
Flammable and Combustible Liquids Code

13.
NFPA 33-1995

-
Spray Application Using Standard or Combustible Material 

14.
NFPA 45 -2000

Standard on Fire Protection of Laboratories Using Chemicals

15.
NFPA 50-1996

-
Standard for Bulk Oxygen, Consumer Sites


16.
NFPA 50a-1999
-
Standard for Gaseous Hydrogen Systems, Consumer Sites


17.
NFPA 50b-1999
-
Standard for Liquefied Hydrogen Systems, Consumer Sites


18.
NFPA 51-1997

-
Standard for Design and Installation of Oxygen-Fuel Gas Systems, Allied Processes


19.
NFPA 54-1999

-
Fuel Gas Code C National


20. 
NFPA 55-1998

-
Standard for Storage, Use, Handling of Compressed, Liquefied Gases, Portable Cylinders


21. 
NFPA 58-1998

-
Standard for Storage, Handling of Liquefied Petroleum Gases


22.
NFPA 68-1998

-
Guide for Venting of Deflagrations

23. 
NFPA 69-1997

-
Explosion Prevention Systems


24.
NFPA 70-1999

-
National Electric Code


25.
NFPA 72-1999

-
National Fire Alarm Code


26.
NFPA 77-1993

-
Recommended Practice on Static Electricity

27.
NFPA 80-1999

-
Standard for Fire Doors and Fire Windows


28.
NFPA 82-1999

-
Incinerators, Waste and Linen Handling Systems and Equipment


29.
NFPA 86-1999

-
Standard for Ovens and Furnaces


30.
NFPA 90A-1999
-
Installation of Air Conditioning and Ventilating Systems


31.
NFPA 90B-1999
-
Installation of Warm Air Heating and Air Conditioning Systems


32.
NFPA 91-1999

-
Blower and Exhaust Systems


33.
NFPA 92A-1996
-
Recommended Practice for Smoke-Control Systems

34.
NFPA 99-1999

-
Standard for Health Care Facilities


35.
NFPA 101-1997
-
Life Safety Code


36.
NFPA 105-1999
-
Smoke- and Draft-Control Door Assemblies


37
NFPA 110-1999
-
Power Supplies, Emergency


38.
NFPA 204-1998
-
Guide for Smoke and Heat Venting


39.
NFPA 204M-1998
-
Smoke and Heat Venting


40.
NFPA 214-1996
-
Water Cooling Towers


41.
NFPA 220-1999
-
Standard Types of Building Construction


42.
NFPA 241-1996
-
Building Construction and Demolition Operations


43.
NFPA 251-1999
-
Fire Tests of Building Construction and Materials


44.
NFPA 252-1999
-
Fire Tests of Door Assemblies


45.  
NFPA 255-1996
-
Test of Surface Burning Characteristics of Building Materials


46.
NFPA 258-1997
-
Standard Research Test for Smoke Generated by Solid Materials


47.
NPFA 259-1998
-
Test Method for Potential Heat Building Materials


48.
NFPA 262-1999
-
Method of Test for Fire and Smoke Characteristics of Electrical Wire and Cables


49
NFPA 329-1999
-
Underground Leakage of Flammable and Combustible Liquids


50.
NFPA 491M-1997
-
Manual of Hazardous Chemical Reactions

51.
NFPA 495-1996
-
Code for Explosive Materials


52.
NFPA 496-1998
-
Standard for Purged and Pressurized Enclosures for Electrical Equipment

53.
NFPA 497-1997
-
Classification of Class I Hazardous (Classified) Locations for Electrical Installations in Chemical Process Areas


54.
NFPA 497-1997M
-
Electrical Equipment in Hazardous (Classified) Locations, Gases, Vapors, Dusts


55.
NFPA 704-1996
-
Standard System for the Identification of the Hazards of Materials for Emergency Response
56.
NFPA 801-1998
-
Standard for Facilities Handling Radioactive Materials.


57.
NFPA 1221-1999
-
Communications, Public Fire Service


58.
NFPA 1962-1998
-
Standard for the Care, Use, and Service Testing of Fire Hose


59.
NFPA 1975-1999
-
Standard on Station/Work Uniforms for Fire Fighters
P.
National Institute of Health (NIH)


1.
NIH-030112C - Class II, Type 1 Safety Cabinet -1974

Q.
National Safety Council (NSC)


1.
Cryogenic Fluids in the Laboratory, NSC Data Sheet 1-688-86
R.
National Sanitation Foundation (NSF)


1.
NSF49 - Class II (Laminar Flow) Biohazard Cabinetry-1992 

S.
Scientific Equipment and Furniture Association (formally Scientific Apparatus Makers Association)

" 

see http://www.sefalabfurn.com/cmt.htm



1.
LF 6a - Laboratory and Hospital Service Fittings -1996


2.
LF 8 - Performance Requirements and Evaluation Procedures for Metal Laboratory Furniture-1996 


3.
LF 10 - Laboratory Fume Hoods-1996


4.
LF 13 -
Performance Requirements and Evaluation Procedures for Wood Laboratory Furniture-1996.


5.
LF 14 - Laboratory Work Surface Information Manual-1996


6.
LF 15- Recommended Practice Maintenance of Scientific Laboratory Furniture and Equipment-1996


7.
Standard on Laboratory Fume Hoods (SEFA 1-1996)
T.
Sheet Metal and Air Conditioning Contractors' National Association (SMACNA)


1.
HVAC Systems-Duct Design-1990

2.
Round Industrial Duct Construction-1999


3.
Fibrous Glass Duct Construction-1992


4.
Rectangular Industrial Duct Construction-1980


5.
HVAC Duct Construction Standards-Metal and Flexible-1995

U.
Society of Automotive Engineers (SAE)


1.
SAE AIR 1329
Compatibility of Electrical Connectors and Wiring, 1988


2.
SAE AIR 1351
Manufacturer’s Identification of Electrical Connector Contacts, 1998

V.
Underwriter's Laboratories, Inc. (UL)


1.
1984 Fire Protection Equipment Directory


2.
UL 94 -1996
-
Test for Flammability of Plastic Materials for Parts in Devices and Appliances


3.
UL 181 -1996
-
Factory-Made Air duct Materials and Air Duct Connectors


4.
UL 353
-1994
-
Limit Controls


5.
UL 372
-1994
-
Primary Safety Controls for Gas- and Oil-Fired Appliances


6.
UL 378
-1993
-
Draft Equipment


7.
UL 465
-1984
-
Air Conditioners, Central Cooling


8.
UL 474
-1993
-
Dehumidifiers


9.
UL 508
-1999
-
Industrial Control Equipment


10.
UL 586
-1996
-
High Efficiency Particulate Air Filter Units


11.
UL 705
-1994
-
Power Ventilators


12.
UL 823
-1995
-
Electric Heaters for use in Hazardous (classified) Locations


13.
UL 984
-1996
-
Hermetic Refrigerant Motor-Compressors 


14.
UL 1042-1994
-
Electric Baseboard Heating Equipment


15.
UL 1262-1990
-
Laboratory Equipment

Additional Good Practice References

Prudent Practice for Handling Chemicals in Laboratories,National Academy Press, Washington, D.C., 1981.

Prudent Practice for Disposal of Chemicals from Laboratories,,National Academy Press, Washington, D.C., 1983

Guidelines for Preventing the Transmission of Mycobacterium tuberculosis in Health-Care Facilities, .U.S. Department of Health and Human Services, Pubic Health Service, Centers for Disease Control and Prevention (CDC), Atlana, GA, 30333, October 28, 1994, Vol. 43, No. RB-13.

Effective Use of the Lamaniar Flow Biological Safety Cabinet, U.S. Department of Health, Education, and Welfare, Office of Biohazard and Environmental Control, Bethesda, Maryland, 20014

Biosafety in Microbiological and Biomedical Laboratories, U.S. Department of Health and Human Services, Pubic Health Service, Centers for Disease Control and National Institute of Health, Second Edition, May, 1988, U.S. Government Printing Office,Washington, D.C., HHS Publication No. (NIH) 88-8395.

The SFPE Handbook of FIRE PROTECTION ENGINEERING, Society of Fire Protection Engineers, National Fire Protection Association, Quincy, MA, First Edition, Philip J. DiNenno, P.E., Editor-in-Chief, 1988.

FIRE PROTECTION HANDBOOK, National Fire Protection Association, Quincy, MA, Seventeenth Edition, Authur E. Cole, P.E., Editor-in-Chief, 1986

