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NOTICE 

All questions or other communications relating to this document should be sent only to NFPA Head- 
quarters, addressed to the attention of the Committee responsible for the document. 

For information on the procedures for requesting Technical Committees to issue Formal Interpretations, 
proposing Tentative Interim Amendments, proposing amendments for Committee consideration, and appeals 
on matters relating to the content of the document, write to the Secretary, Standards Council, National Fire 
Protection Association, 1 Batterymarch Park, gO. Box 9101, Quincy, MA 02269-9101. 

A statement, written or oral, that is not processed in accordance with Section 16 of the Regulations Govern- 
ing Committee Projects shall not be considered the official position of NFPA or any of its Committees and 
shall not be considered to be, nor be relied upon as, a Formal Interpretation. 

Users of this document should consult applicable Federal, State and local laws and regulations. NFPA 
does not, by the publication of this document, intend to urge action which is not in compliance with appli- 
cable laws and this document may not be construed as doing so. 

Policy Adopted by NFPA Board of  Directors on December 3, 1982 

The Board of Directors reaffirms that the National Fire Protection Association recognizes that the tox- 
icity of the products of combustion is an important factor in the loss of life from fire. NFPA has dealt with 
that subject in its technical committee documents for many years. 

There is a concern that the growing use of synthetic materials may produce more or additional toxic 
products of combustion in a fire environment. The Board has, therefore, asked all NFPA technical commit- 
tees to review the documents for which they are responsible to be sure that the documents respond to this 
current concern. To assist the committees in meeting this request, the Board has appointed an advisory com- 
mittee to provide specific guidance to the technical committees on questions relating to assessing the hazards 
of the products of combustion. 

Licensing Provision - -  This document is copyrighted by the National Fire Protection Association 
(NFPA). 

1. Adoption by Reference - -  Public authorities and others are urged to reference this document in 
laws, ordinances, regulations, administrative orders or similar instruments. Any deletions, additions and changes 
desired bv the adopting authority must be noted separateb: Those using this method are requested to notify 
the N FPA (Attention: Secretary, Standards Council) in writing of such use. The term "adoption by reference" 
means the citing of title and publishing information only. 

2. Adoption by Transcription - -  A. Public authorities with lawmaking or rule-making powers only, 
upon written notice to the NFPA (Attention: Secretar). Standards Council), will be granted a royalty-free 
license to print and republish this document in whole or in part, with changes and additions, if any, noted 
separately, in laws, ordinances, regulations, administrative orders or similar instruments having the force of 
law, provided that: (1) due notice of NFPA's copyright is contained in each law and in each copy thereof; 
and, (2) that such printing and republication is limited to numbers sufficient to satisfy the jurisdiction's lawmak- 
ing or rulemaking process. B. Once this NFPA (;ode or Standard has been adopted into law, all printings 
of this document by public authorities with lawmaking or rulemaking powers or any other persons desiring 
to reproduce this document or its contents as adopted by the jurisdiction in whole or in part, in any form, 
upon written request to NFPA (Attention: Secretary, Standards Council). will be granted a nonexclusive license 
to print, republish, and vend this document in ",','hole or in part, with changes and additions, if any, noted 
separately provided that clue notice of NFPA's copyright is contained in each copy. Such license shall be granted 
only upon agreement to pay NFPA a royalty. This royalty is required to provide funds for the research and 
development necessary to continue the work of NFPA and its volunteers in continually updating and revising 
NFPA standards. Under certain circumstances, public authorities with lawmaking or rulemaking powers may 
apply fi}r and may receive a special royalty when the public interest will be served thereby 

3. Scope of  License Grant - -  The terms and conditions set forth above do not extend to the index 
to this document. 

(1Fk)r further explanation, see the Policy Concerning the Adoption, Printing and Publication of NFPA 
Documents which is available upon request from the NFPA.) 

Statement on NFPA Procedures 

This material has been developed under the published procedures of the National Fire Protection Associa- 
tion, which are designed to assure the appointment of technically competent Committees having balanced 
representation. While these procedures assure the highest degree of care, neither the National Fire Protection 
Association, its members, nor those participating in its activities accepts any liability resulting from con> 
pliance or noncompliance with the provisions given herein, for any restrictions imposed on materials or pro- 
cesses, or tot the completeness of the text. 

NFPA has no power or authority to police or enforce compliance with the contents of this document 
and any certification of products stating compliance with requirements of this document is made at the peril 
of the certifier. 
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NFPA 471 

Recommended Practice for 

Responding to Hazardous Materials Incidents 

1992 Edition 

This edition of NFPA 471, Recommended Practice for Responding to Hazardou., Materials 
Incidents, was prepared by the Technical Committee on Hazardous Materials Response 
Personnel and acted on by the National Fire Protection Association, Inc. at its Annual 
Meeting held May 18-21, 1992 in New Orleans, LA. It was issued by the Standards 
Council on July 17, 1992, with an effective date of August 14, 1992, and supersedes all 
previous editions. 

The 1992 edition of this document has been approved by the American National 
Standards Institute. 

Changes other thau editorial are indicated by a vertical rule in the margin of the pages 
on which they appear. These lines are included as an aid to the user in identifying 
changes from the previous edition. 

Origin and Development of  NFPA 471 

In 1984, two separate requests to NFPA expressed a perceived need fbr documents 
relating to response to hazardous materials incidents. One came from tile International 
Society of Fire Service Instructors, tile other fiom the International Fire Service Train- 
ing Association. NFPA sought public support for tile idea and received many letters 
indicating agreement with the requests. 

At the July 1985 NFPA Standards Council meeting, approval was given to the concept 
of a new project on Hazardous Materials Response Personnel. The Council directed that 
a proposed scope and start-up roster for the new Comnfittee be prepared, taking into 
account the need to expand the Committee membership beyond the fire service and the 
application beyond "prolessional qualifications." 

When establishment of the Committee was fbrmally announced,  many requests for 
membership were received, and similar requests continued to arrive dur ing the first year 
of its existence. The first meeting of the Committee took place in October 1986 at the 
Fairfax County Fire and Rescue Training Center. Since that opening session, live addi- 
tional meetings were held to complete work on this doct, ment. 

Interest in the sut~ject of hazardous materials, especially as it relates to the emergency 
responder, continues at a high level. Some of this is due to an increased awareness of the 
magnitude of the problem; much of it can he credited to federal regulations that will 
have an impact on all responders. 

In 199(I the Committee began reviewing this documcnl fi~r the purpose of revising it. 
The Committee has made several changes to this 1992 edition in order to ensure that 
the document remains consistent with NFPA 472, Standard for Pro/~,ssional Competence of 
Re.~ponders to Hazardou.~ Materials Incidents. 

The gratitude of the Committee is extended to all who participated in the develop- 
ment process, and especially to the non-Committee members who helped so much. 
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Stephen F. Campbell, American Trucking Association. VA 
William M. Carey, Underwriters Laboratories Inc., IL 
Gene P. Carlson, Oklahoma State University, OK 

Rep. lnt'l Fire Service Training Assn. 
Thomas F. Dalton, Consulting Services Inc., NJ 

Rep. Spill Control Assn. of America 
James L. Daneker, Los Angeles City Fire Dept., CA 
Jeffrey C. Davis, Assn. of American Railroads, CO 
Richard M. Duffy, lnt'l Assn. of Fire Fighters, DC 

Rep. NFPA, FSPC&E Comnfittee 
John M. Eversole, Chicago Fire Dept., IL 

Rep. lnt'l Assn. of Fire Chiets 
Joseph P. Gallagher, New York (]ity Fire Dept., NY 
H. Dieter Heinz, Industrial Emergency Council, CA 

Rep. Califi)rnia State Firelighters' Assn. 
John T. Higgins, Dow Corning Corp., MI 

Rep. NFPA/IFPS 

William J. Keffer, U.S. Environmental Protection Agency, 
KS 
Charles L. Keller, Assn. of American Railroads, I)C 
Louis J. Klein, Volunteer Firemen's Insurance Services, PA 
M. Jo McMullen, Summit County Hazardous Materials 
Response Team, OH 
Max H. McRae, Houston Fire Dept., TX 
Mary Beth Michos, Montgomery County Dept. of Fire & 
Rescue Services, MD 
Irving Owens, Warwick Fire l)ept., RI 

Rep. Fire Marshals Assn. of North America 
Desmond B. Pearce, American Cyanamid, NJ 

Rep. Chemical Manufacturers Assn. 
Gerald E. Richards, Fort Worth Fire Dept., -I'X 
John F. Riley, Ansul Co., WI 
Steven Storment, Phoenix Fire Dept., AZ 
William H. Stringfield, St. Petersburg Fire Dept., l:l. 

Joseph K. Weis, Ashland Petroleum Co., KY 
Rep. American Petroleum Institute 

Charles J. Wright, Union Pacilk Raih-oad Co.,  N E 

Alternates 

Terry W. DeMarr, City of Phoenix Fire Dept., AZ 
(Alternate to S. Storment) 

Michael L. Donahue, Chemical Manufacturers Assn., DC 
(Alternate to D. B. Pearce) 

Ralph H. Hiltz, MSA Research Corp., PA 
(Alternate to T .  F. Dalton) 

Margaret H. Matheson, American Petroleum Institute, DC 
(Alternate to J. K. Weis) 

Gregory G. Noll, Hildehrand & Noll Assoc., hw.. PA 
(Alternate to (;. L. Grey) 

Daniel Gary Snell, Houston Fire Dept.. TX 
(Ahernale to M. H. McRae) 

Paul R. Spurlin, Wayne Township Fire Dept., IN 
(Alternate to I. Owens) 

Nonvoting 

Samuel Alecio, Sao Paulo Fire Dept., Brazil 
John R. Cashman, Hazardous Materials Newsletter 

John  C. Hess, LT.S. D(YI'-RSPA-OHMT-DHM-51 

Gary O. Tokle, NFPA Staff Liaison 

7"ht.~ h~t lepre~ent~ the member~htp at the time the Committee wa~ balloted on the text o[ tht.~ edthmt. Since that hme. ~hange~ 
m the membe~htp may have occurred. 

NOI'E: Membership on a Committee shall not in and of itself constitute an endorsement o| the Asso~ia: 
tmn or any document develol>ed by the Committee on which the member serves. 
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ADMI N [STIL~TION 471-5 

NFPA 471 

R e c o m m e n d e d  Practice for 

Responding to Hazardous 

Materials Incidents 

1992 Edit ion 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates explanatory material on 
that paragraph in Appendix A. 

Information on referenced publications can be found in 
Chapter 8 and Appendix B. 

Chapter 1 Administrat ion 

1-1" Scope. This practice applies to all organizations that 
have responsibilities when responding to hazardous mate- 
rials incidents and recommends standard operating guide- 
lines for responding to such incidents. It specifically covers 
planning procedures, policies, and application of proce- 
dures for incident levels, personal protective equipment,  
decontamination, safety, and communications. 

1-2 Purpose. The purpose of this document is to outline 
the min imum requirements  that should be considered 
when dealing with responses to hazardous materials inci- 
dents and to specify operating guidelines for responding to 
hazardous materials incidents. It is not the intent of this 
recommended practice to restrict any jurisdiction from 
using more stringent guidelines. 

1-3 Application. The recommendations contained in this 
d o c u m e n t  should be followed by organ iza t ions  that 
respond to hazardous materials incidents and by incident 
commanders responsible for managing hazardous materi- 
als incidents. 

1-4 Definitions. 

Authority Having Jurisdiction.* The "authority hav- 
ing jurisdiction" is the organization, office or indMdual  
responsible for "approving" equipment,  an installation or a 
procedure. 

Confinement. Those procedures taken to keep a mate- 
rial in a defined or local area. 

Containment. The actions taken to keep a material in 
its container (e.g., stop a release of the material or reduce 
the amount  being released). 

Contaminant. A hazardous material that physically 
remains on or in people, animals, the environment ,  or 
equipment,  thereby creating a cont inuing risk of direct 
injury or a risk of exposure outside of the hot zone. 

Contamination. The process of transferring a hazard- 
ous material from its source to people, animals, the envi- 
ronment,  or equipment,  which may act as a carrier. 

Control. The defensive or offensive procedures, tech- 
niques, and methods used in the mitigation of a hazardous 
materials incident, including containment,  extinguishment,  
and confinement. 

Control Zones. The designation of areas at a hazard- 
ous materials incident based upon sat;ety and the degree of 
hazard.  Many terms are used to describe the zones 
involved in a hazardous materials incident. For purposes of 
this document,  these zones are defined as the hot, warm, 
and cold zones. 

Decontamination (Contamination Reduction). The 
physical and/or chemical process of reducing and prevent- 
ing the spread of contamination from persons and equip- 
ment used at a hazardous materials incident. 

Degradation. (a) A chemical  action involv ing  the 
molecular breakdown of a protective clothing material or 
equipment  due to contact with a chemical. (b) The molec- 
ular breakdown of the spilled or released material to ren- 
der it less hazardous dur ing  control operations. 

Emergency. A sudden and unexpected event calling 
for immediate action. 

Environmental Hazard. A condition capable of posing 
an unreasonable risk to air, water, or soil quality and to 
plants or wildlife. 

Hazard/Hazardous. Capable of posing an unreason-  
able risk to health, safety, or the environment;  capable of 
causing harm. 

Hazard Sector, That flmction within an overall inci- 
dent management  system that deals with the mitigation of 
a hazardous materials incident. It is directed by a sector 
officer and principally deals with the technical aspects of 
the incident. 

Hazard Sector Officer. The person responsible for the 
management  of the hazard sector. 

Hazardous Material.* A substance (gas, l iquid, or 
solid) capab~ of creating harm to people, the environ- 
ment, and property. See specific regulatory definitions in 
Appendix A. 

Incident. An emergency  involving the release or 
potential release of a hazardous material, with or without 
fire. 

Incident Commander. The person responsible tbr all 
decisions relating to the management  of the incident. The 
incident commander  is in charge of the incident site. This 
is equivalent  to the on-scene incident  c o m m a n d e r  as 
defined by 29 CFR 1910.120. 

Incident Management System. An organized system of 
roles, responsibilities, and standard operating procedures 
used to manage and direct emergency operations. Such 
systems are sometimes referred to as incident command 
systems (ICS). 

Mitigation. Actions taken to prevent or reduce product 
loss, human injury or death, environmental  damage, and 
property damage due to the release or potential release of 
hazardous materials. 

Monitoring Equipment. Instruments and devices used 
to identif}" and quantit)' contaminants. 
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National Contingency Plan.* Policies and procedures  
of the federal agency members of the National Oil and 
Hazardous Materials Response Team. This document  pro- 
vides guidance for responses, rentedial  action, enforce- 
ment, and funding mechanisms for hazardous materials 
incident responses. 

Penetration. The movement  of a material through a 
suit's closures, such as zippers, buttonholes, seams, flaps, 
or other design features of chemical-protective clothing, 
and through punctures,  cuts, and tears. 

Permeation. A chemical action involving the move- 
ment of chemicals, on a molecular level, through intact 
material. 

Protective Clothing. Equipment designed to protect  
the wearer from heat and/or  hazardous materials contact- 
ing the skin or eyes. Protective clothing is divided into four 
types: 

(a) Structural fire fighting protective clothing; 

(b) Liquid splash-protective clothing; 

(c) Vapor-protective clothing; and 

(d) High temperature-protect ive clothing. 

Response. That  por t ion of incident managelnent  in 
which personnel are involved in controlling (defensively or 
offensively) a ,hazardous materials incident. The  activities 
in the response port ion of  a hazardous materials incident 
include analyzing the incident,  p lanning the response,  
i m p l e m e n t i n g  the p l a n n e d  response ,  and  eva lua t ing  
progress. 

Sampling.  Sampling is the process of  collecting a rep- 
resentative amount  of  gas, liquid, or  solid for analytical 
purposes. 

Stabilization. The point  in an incident at which the 
adverse behavior of the hazardous material is controlled. 

Waste Minimization. Trea tment  of hazardous spills by 
procedures  or  chemicals designed to reduce the hazardous 
nature of the material and/or  to minimize the quantity of 
waste produced.  

Chapter 2 Incident Response Planning 

9-1 Planning is an essential part  of emergency prepared-  
ness. The development  of  both facility response plans and 
community emergency plans is required by numerous  state 
and federal laws, including SARA, Title III ,  "The Emer- 
gency Planning and Communi ty  Right to Know Act of  
1986." Planning guides and reference materials are listed 
in Appendix B-2.4. 

2-2 A planning team is necessary for developing the haz- 
ardous materials emergency plan. Local, state, and federal 
planning guidelines should be reviewed and consulted by 
the planning team when prepar ing  plans for hazardous 
materials incidents. 

2-3 As a minimum, an annual review and update  of the 
hazardous materials emergency plan is necessary. 

2-4 As a minimum, a training exercise should be con- 
ducted annually to de termine  the adequacy and effective- 
ness of  the hazardous materials emergency plan. 

Chapter 3 Response Levels 

3-1" Table 3-1 is a planning guide intended to provide 
the user with assistance in de termining  incident levels tbr 
response and training. Potential applications to a jur isdic-  
tion's response activities may include development  of stan- 
dard  operat ing procedures;  implementat ion of a training 
program using the competency levels of  NFPA 472, Stan- 
dard for Progressional Competence of Responders to Hazardous 
Materials Incidents; acquisition of  necessary equipment;  and 
deve lopment  of communi ty  emergency  response plans. 
When consulting this table, the user should refer to all of 
the incident condition criteria to de termine  the appropr i -  
ate incident level. 

Chapter 4 Site Safety 

4-1 Emergency Incident Operations. 

4-1.1 Emergency  inc ident  opera t ions  should  be con- 
ducted in compliance with Chapter  6 of  NFPA 1500, Stan- 
dard on Fire Department Occupational Sqfetv and Health Pro- 
gram, or 29 CFR 1910.120 or EPA. 

4-1.2" An incident management  system should be imple- 
mented at all hazardous materials incidents. Operat ions 
should be directed by a designated incident commander  and 
follow established written standard operat ing procedures. 

4-1.3 An emergency response plan describing the general  
safety procedures  that are to be followed at an incident 
should be p repared  in accordance with 29 CFR 1910.120. 
These  p rocedures  should be thorough ly  reviewed and 
tested. 

4-2 Ignition Sources. Ignition sources should be elimi- 
nated whenever possible at incidents inw)lving releases, or 
probable releases, of  ignitable materials. Whenever  possi- 
ble, electrical devices used within the hot zone should be 
certified as intrinsically safe by recognized organizations. 

4-3 Control Zones. Control  zone names have not been 
consistently appl ied at incidents. The  intent of  this section 
is to show areas of  responder  control. The  various zones or 
areas at a typical emergency response site are shown in 
Figure 4-3. 

4-3.1" Hot Zone. Area immediately su r rounding  a haz- 
ardous materials incident, ex tending  far enough to prevent  
adverse effects from hazardous materials releases to per- 
sonnel outside the zone. This zone is also referred to as the 
exclusion zone or  restricted zone in other  documents.  
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Incident Conditions 

Table 3-1 Planning Guide for Determining Incident Levels, Response, and Training 

Incident Level 

One Two Three 

PrtMttct Identifications Placard not reqttired, NI:PA (),)r 1 
all ¢ategories, all Class 9 and 
()RM-I). 

( iOlltkltllet' ~ i / e  

Fire/Exph>sitm 
t'otcntial 

l+cak Sexerit~ 

l+ilL' Sali'tx 

l+hlvirt mmental hnp,tct 
t l'otcntial) 

Small (e.g., pail, drums, cylinder>• 
ex¢ept l-t<)n, packages, bags). 

l A)X'+. 

N() I ' e l ea se  ()l" s tnaJ]  r e l e a s e  ct)t l-  
tamed or ctmfincd with readih' 
available t'es( Ht t'ces. 

No lilk'-threalenmg situation ti'om 
materials in~olvett. 

Nlimmal. 

I)()T placarded, N F'PA '2 tot' 
an)  categories, PCBs witht>ut 
life, I:.I)A rcgul,ttcd waste. 

Medium (e.g., l-tim evils<let, 
t)ol'l;,ll)le t t t t l l a i n e r s ,  l l l l t s e  
tanks, muhiple small pack- 
ages). 

Mc¢lium. 

Release tna} nttt be (tmtrolla- 
ble without special resources. 

l+ocali/ed aYe;I ,  limited eV~tCIA- 
l l t io t l  ~lt-ea. 

Moderate. 

Class 2, Division 2.3 poisonous gases, 
Class I+ Division 1.1 and l+2--cxplosives, 
organic peroxide, flamnmble solid, mate- 
llals dangerous when wet, dflol+ine, fluo- 
t i n e ,  .~l l lhvdlOtl5 a t l / n l tH l i a ,  t ' a d i o a c t i v e  
materials, NFPA 3 & 4 h>r any categories 
including special hazards, PCBs & |ire, 
I)()T inhalation hazard, EP,\ extremely 
ha/arch)us substances, and (ryogenics. 

l+arge (e.g., tank cars, tank trucks, sta- 
tiomuv tanks, hopper cars/trucks, multi- 
pie medium containers). 

tligh. 

Release tnav not be controllable cvtn 
with special resources. 

lAl l 'ge  ~lt'ea, l l lass  e v a C t l a t i o t l  ~tl'ea. 

Severe. 

(~ontaincr Integrity Not damaged. Damaged but able to (Olllain 
the contents to allow h,nl- 
dime or transti:r of product. 

l)amaged to such an extent that cata- 
strophic rupture is possible. 

4-3.2 W a r m  Zone .  T h e  a rea  w h e r e  p e r s o n n e l  a n d  equ ip -  
m e n t  d e c o n t a m i n a t i o n  a n d  hot  zone  s u p p o r t  takes place. It 
int: ludes con t ro l  po in t s  lo t  the  access c o r r i d o r  a n d  thus  
assists in r e d u c i n g  the  s p r e a d  of  c o n t a m i n a t i o n .  Th i s  is also 
rel ierred to as the  d e c o n t a m i n a t i o n ,  c o n t a m i n a t i o n  reduc-  
t ion, or  l imi ted  access zone  in o t h e r  d o c u m e n t s .  

4-3.3 C o l d  Zone .  Thi s  a rea  con ta ins  the  c o m m a n d  post  
and such o t h e r  s u p p o r t  func t ions  as a re  d e e m e d  necessary  
to COl/tl'OI the  inc ident .  Th i s  is also rel ierred to as the  clean 
zone  or  s u p p o r t  zone  in o t h e r  d o c u m e n t s .  

~--]Lwi n d Direction 

--Hot Line 
k k  Contamination 

y Control Line 

/ . ¢  / / / / /  ~(-71 Access Control Points 
/ 1 / (  , / . / /  I V I /  - " ~  lY I ,Contamination/ ]]%]P V~I 
A r e a , / / /  i..~_ " I - "  

/ / / / /  ~ ~ontaminatior~ 
"/" " I- Reduction I ~ Commandl 

n e ~  C°rrid°r / / .P°st / 

Hot Zo Warm Zone / Cold Zone 

Figure 4-3 Diagram of control zones. 

4 -4  C o m m u n i c a t i o n s .  

4-4.1 W h e n  pe r sona l  p ro tec t ive  c lo th ing  or  r e m o t e  oper -  
a t ions  inhib i t  c o m m u n i c a t i o n s ,  an efl+ective m e a n s  of  com- 
mun ica t ions ,  such as radios,  shou ld  be es tabl i shed.  

4-4.2 T h e  t i equenc ies  employed  in these radios should  be 
"dedica ted"  and  not tlsed or  sha red  with o t h e r  local agencies. 

4-4.3 C o m m u n i c a t i ( m  s h o u l d  be s u p p l e m e n t e d  by a pre-  
a r r a n g e d  set of  h a n d  signals a n d  h a n d - l i g h t  signals to be 
used  w h e n  primary c o m m u n i c a t i o n  m e t h o d s  thil. H a n d -  
l ights e m p l o y e d  lor  this  p u r p o s e  s h o u l d  be in a c c o r d a n c e  
with NFPA 70, Nattmml Electrical Code", | o r  use in hazard-  
OUS e t l v i t ' O l l t l t e t l t s .  

4-5 M o n i t o r i n g  E q u i p m e n t .  

4-5.1 M o n i t o r i n g  e q u i p m e n t  ope ra t e s  on  several  difl iercnt 
p r inc ip l e s  a n d  m e a s u r e s  dil l ierent  aspects  o f  hazard<>us 
mater ia l s  releases.  Example s  of  this e q u i p m e n t  are:  

la) O x y g e n  me te r s  

(b) ( ; ombus t i b l e  gas ind ica to r  (explos imeter )  

(c) Cmb<m m o n o x i d e  m e t e r  

(d) pH m e t e r  

(e) Rad ia t ion  de tec t ion  i n s t r u m e n t s  

(t) Co lo r ime t r i c  d e t c c t m  tubes  
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471-8 RESPONDIN( ;  T O  HAZARDOUS MATERIALS I N C I D E N T S  

(g) Organic vapor analyzer 

(h) Photoionization meter  

(i) Air sampling devices 

(j) Other  meters to measure specific products such as 
chlorine, hydrogen sulfide, or ethylene oxide 

(k) pH paper  or strips 

(1) Organic vapor badge or film strip 

(m) Mercury badge 

(n) Formaldehyde badge or strip. 

4-5.2 All monitoring equipment  should be operationally 
checked pr ior  to use and periodically calibrated as per  
manufacturers '  specifications. 

Chapter 5 Personal  Protective Equipment  

5-1 Genera l .  It is essential  that  pe rsona l  pro tec t ive  
equipment  meeting appropr ia te  NFPA and OSHA stan- 
da rds  be p rov ided ,  main ta ined ,  and used. Protect ion 
against physical, chemical, and thermal hazards must be 
considered when selecting personal protective equipment.  

5-1.1 A written personal protective equipment  program 
should be established in accordance with 29 CFR Part 
1910.120. Elements of the program should include personal 
protective equipment  selection and use; storage, mainte- 
nance, and inspection procedures; and training consider- 
ations. The selection of personal protective clothing should 
be based on the hazardous materials and/or  condit ions 
present and be appropriate for the hazards encountered. 

5-1.2 Protective clothing and equipment  used to perform 
fire suppression operations,  beyond the incipient stage, 
should meet the requirements of Chapter  5 of NFPA 1500, 
Standard on Fire Department Occupational Safe(v and Health 
Program. Structural fire fighting protective clothing is not 
intended to provide chemical protection to the user. 

5-2 Respiratory Protective Equipment. 

5-2.1 Self-contained breathing apparatus  (SCBA) should 
meet the requirements  of  NFPA 1981, Standard on Open- 
Circuit Self-Contained Breathing Apparatus for Fire Fighters. 

5-2.2 Personal  a ler t  safety systems should  meet  the 
requirements  of  NFPA 1982, Standard on Personal Alert 
Safe(v SystenL~ (PASS)for Fire Fighters. 

5-2.3 Air Purifying Respirators. These devices are worn 
to filter particulates and contaminants l iom the air. They 
should only be worn in atmospheres where the type and 
quantity of the contaminants are known and sufficient oxy- 
gen is known to be present. 

5-3 Chemical-Protective Clothing. 

5-3.1 Chemical-protective clothing (CPC) is made from 
special materials and is designed to prevent the contact of 
chemicals with the body. Chemical-protective clothing is of 
two types: totally encapsulating and nonencapsulating. 

5-3.2 A variety of  materials are used to make the fabric 
from which clothing is manufactured.  Each material will 
provide protection against certain specified chemicals or  
mixtures of ctlemicals. It may afl-ord little or no protect ion 
against certain other  chemicals. It is most impor tant  to 
note that there is no material that provides satisfactory 
protection from all chemicals. Protective clothing material  
nmst be compatible with the chemical substances involved, 
consistent with manufacturers '  instructions. 

5-3.3 Performance requirements  must be considered in 
selecting the a p p r o p r i a t e  chemical -protec t ive  material .  
These would include chemical resistance, permeat ion,  pen- 
etration, flexibility, abrasion, t empera ture  resistance, shelf 
life, and sizing criteria. 

5-3.3.1 Chemical resistance is the ability of the material 
f iom which the protective garment  is made  to prevent  or  
reduce degradat ion and permeat ion of  the fabric by the 
attack chemical. Degradat ion is a chemical action involving 
the molecular breakdown of the material due to contact with 
a chemical. The action may cause the fabric to swell, shrink, 
blister, or discolor; become brittle, sticky, or soft; or deterio- 
rate. These changes permit  chemicals to penetrate the suit 
more rapidly or increase the probability of permeation. 

5-3.3.2 Permeat ion is a chemical  action involving the 
movement  of chemicals, on a molecular  level, t h rough  
intact material. There  is usually no indication that this pro- 
cess is occurring. Permeation is defined by two terms, per-  
meation rate and breakthrough time. Permeation rate is 
the quantity of chemical that will move through an area of  
protect ive ga rmen t  in a given per iod  of  time, usually 
expressed as micrograms of  chemical per  square centime- 
ter per  nfinute. Breakthrough time is the time required for 
the chemical to be measured on the inside surface of  the 
tkabric. The  most desirable protective fhbric is one that has 
the longest breakthrough time and a very low permeat ion 
rate. Breakthrough times and permeat ion rates are not 
available fi)r all the common suit materials and the variety 
of  chemicals that exist. Mamffacmrers '  data and reference 
sources should  be consul ted .  Genera l ly ,  if a mater ia l  
degrades  rapidly permeat ion will occur rapidly. 

5-3.3.3 Penetration is the movement  of material through 
a suit's closures, such as zippers, buttonholes,  seams, flaps, 
or other  design i;eatures. Torn  or r ipped suits will also 
allow penetrat ion.  

5-4 Thermal Protection. 

5-4.1 Proximi ty  Suits. These suits provide short  dura-  
tion and close proximity protection at radiant  heat temper-  
atures as high as 2,000°F (1093°C) and may withstand 
some exposure  to water and steam. Respiratory protection 
must be provided with proximity suits. 

5-4.2 Fire Entry Suits. This type of  suit provides protec- 
tion for brief  entry into total flame envi ronment  at temper-  
atures as high as 2,000°F (1093°C). This suit is not effective 
or meant to be used fi)r rescue operations.  Respiratory 
protection must be provided with fire entry suits. 

5 - 4 . 3 0 v e r p r o t e c t i o n  Garments. These  ga rments  are  
worn in cmljunction with chemical-protective encapsulat- 
ing suits. 
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5-4.3.1 Flash Cover Protective Suit. Flash cover suits are 
neither proximity nor fire entry suits. They provide limited 
overprotection against flashback only. They are worn out- 
side of other protective suits and are used" only when the 
risks require them. 

5-4.3.2 Low Temperature Suits. Low teinperature suits 
provide some degree of protection of the encapsulating 
chemical-protective clothing fronl contact witb low temper- 
ature gases and liquids. They are worn outside of  the 
encapsulating chemical-protective clothing and are used 
only when the risk requires them. 

5-5 Levels of  Protection. Personal protective equipment 
is divided into four categories based on the degree of  pro- 
tection afforded. 

NOTE: An asterisk (*) after the description indicates 
optional, as applicable. 

5-5.1 Level A. To be selected when the greatest level of 
skin, respiratory, and eye protection is required. The fol- 
lowing constitute Level A equipment; it may be used as 
appropriate. 

5-5.1.1 Pressure-demand, full facepiece, self-contained 
breathing apparatus (SCBA), or pressure-demand supplied 
air respirator with escape SCBA, approved by the National 
Institute of Occupational Safety and Health iNIOSH). 

5-5.1.2 Vapor-protect ive  suits: totally encapsula t ing 
chemical-protective suits (TECP suits) constructed of  pro- 
tective clothing materials; covering the wearer's torso, 
head, arms, and legs; having boots and gloves that may be 
an integral part  of  the suit, or separate and tightly 
attached; and completely enclosing the wearer by itself or 
in combination with the wearer's respiratory equipment, 
gloves, and boots. All components of  a TECP suit, such as 
relief valves, seams, and closure assemblies, should provide 
equ iva l en t  chemica l  res is tance  p ro t e c t i on .  Vapor -  
protective suits should meet the requirements in NFPA 
1991, Standard on Vapor-Protective Suits for Hazardous Chem- 
ical Emergencies. 

5-5.1.3 Coveralls.* 

5-5.1.4 Long underwear.* 

5-5.1.5 Gloves, outer, chemical-resistant. 

5-5.1.6 Gloves, inner, chemical-resistant. 

5-5.1.7 Boots, chemical-resistant, steel toe and shank. 

5-5.1.8 Hard hat (under suit).* 

5-5.1.9 Disposable protective suit, gloves, and boots 
(depending on suit construction, may be worn over totally 
encapsulating suit). 

5-5.1.10 Two-way radios (worn inside encapsulating suit). 

5-5.2 Level B. The highest level of respiratory protection 
is necessary but a lesser level of skin protection is needed. 
The following constitutes Level B equipment; it may be 
used as appropriate. 

5-5.2.1 Pressure-demand, full facepiece, self:-contained 
breathing apparatus (SCBA), or pressure-demand supplied 
air respirator with escape SCBA, N1OSH approved. 

5-5.2.2 Hooded chemical-resistant clothing that meet the 
requirements of  NFPA 1992, Standard on Liquid Splash- 
Protective Suits for Chemical Emergencies (overalls and long- 
sleeved ,jacket, coveralls, one- or two-piece chemical-splash 
suit, disposable chemical-resistant overalls). 

5-5.2.3 Coveralls.* 

5-5.2.4 Gloves, outer, chemical-resistant. 

5-5.2.5 Gloves, inner, chemical-resistant. 

5-5.2.6 Boots, outer, chemical-resistant, steel toe and 
shank. 

5-5.2.7 Boot covers, outer, chenfical-resistant (disposable).* 

5-5.2.8 Hard hat. 

5-5.2.9 Two-way radios (worn inside encapsulating suit). 

5-5.2.10 Face shield.* 

5-5.3* Level C. The concentration(s) and type(s) of air- 
borne substance(s) is known and the criteria for using air 
purifying respirators are met. The tollowing constitute 
Level C equipment; it may be used as appropriate. 

5-5.3.1 Full-[hce or half-mask, air purifying respirators, 
self-contained positive pressure  b rea th ing  appara tus  
(NIOSH approved). 

5-5.3.2 Hooded chemical-resistant clothing that meets 
I the requirements of NFPA 1993, Standard on Support Func- 

tion Protective Garments for Hazardous Chemical Operations 
(overalls, two-piece chemical-splasb suit, d isposable  
chemical-resistant overalls). 

5-5.3.3 Coveralls.* 

5-5.3.4 Gloves, outer, chemical-resistant. 

5-5.3.5 (;loves, inner, chemical-resistant. 

5-5.3.6 Boots, outer, chemical-resistant, steel toe and 
shank. 

5-5.3.7 Boot covers, outer, chemical-resistant (disposable).* 

5-5.3.8 Hard hat. 

5-5.3.9 Escape mask.* 

5-5.3.10 Two-way radios (worn under outside protective 
clothing). 

5-5.3.11 Face shield.* 
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5-5.4 Level D. A work unifornl affording minimal pro- 
tection, used fi)r nuisance contamination nnlv. The tollow- 
ing constitute Level D equipment;  it may he used as 
appropriate. 

5-5.4.1 Coveralls. 

5-5.4.2 Gloves.* 

5-5.4.3 Boots/shoes, chemical-resistant,  steel toe and 
shank. 

5-5.4.4 

5-5.4.5 

5-5.4.6 

Boots, outer, chemical-resistant (disposable).* 

Satety glasses or chemical-splash goggles. 

Hard hat. 

5-5.4.7 Escape mask.* 

5-5.4.8 Face shield.* 

5-6 Types of Hazards. The types of hazards fi)r which 
levels A, B, C, and D protection are appropria te  ave 
described below. 

5-6.1 Level A protection shot, ld be used when: 

5-6.1.1 The hazardous material has been identified and 
requires the highest level of protection fi)r skin, eyes, and 
the respiratory system based on either tim measured (or 
potential for) high concentration of atmospheric vapors, 
gases, or particulates; or the site operations and work func- 
tions involve a high potential for splash, immersion, or 
exposure to unexpected vapors, gases, or particulates of 
ntaterial that are harmful to skin or capable of being 
absorbed through the intact skin; 

5-6.1.2 Substances with it high degree of hazard to the 
skin are known or suspected to be present, and skin con- 
tact is possible; or 

5-6.1.3 Opera t ions  must  be conducted  in confined,  
poorly ventilated areas, and the absence of conditions 
requiring Level A have not vet been determined. 

5-6.2 Level B protection should be used when: 

5-6.2.1" The type and atmospheric concentration of sub- 
stances have been identified and require a high level of 
respiratory protection, but less skin protection: 

5-6.2.2 The atmosphere contains less than 19.5 percent 
oxygen; 

5-6.2.3 The presence of incompletely identified vapors or 
gases is indicated bv a direct-reading organic vapor detec- 
tion instrument,  but the vapors and gases are known not to 
contain high levels of chemicals harmful to skin or capable 
of being absorbed through the intact skin; or 

5-6.2.4 The presence of liquids or particulates is indi- 
cated, hut they are known not to contain high levels of 
chemicals har(nlial to skin or capable of being absorbed 
through the intact skin. 

5-6.3 Level C protection should he used u hcn: 

5-6.3.1 The atmospheric contantinants,  liquid splashes, 
or other direct contact will not adverseh'  attcct or be 
absorbed through any exposed skin; 

5-6.3.2 The types of air contaminants have t)een identi- 
fied, concentrations measured, and an air puril}'ing respi- 
rator is availat)le that can renlove tile contaminants; and 

5-6.3.3 All criteria for the use of air puril}'ing respirators 
a l ' e  i n c l .  

5-6.3.4* Atmospheric concentrat ion of chemicals must 
not exceed 1DLIq levels. The atmosphere must contain at 
least 19.5 percent oxygen. 

5-6.4 Level D protection should he used when: 

5-6.4.1 The atmosphere contains no known hazard; and 

5-6.4.2* Work tunctions preclude splashes, immersion, or 
the potential fiw unexpected inhalation of or contact with 
hazardous levels of any chemicals. 

Chapter 6 I n c i d e n t  Mit igat ion 

6-1 Control. This chapter will address those actions nec- 
essary to ensure confinentent and containment (the first 
line of defense) in a manner  that will minimize risk to both 
liti: and the environment  in the early, critical stages of a 
spill or leak. Both natural and synthetic methods can be 
employed to limit the releases oi" hazardous materials so 
that effective recovery and treatment can be accomplished 
with minimum additional risk to the environment or to life, 

6-2 Types of Hazardous Materials. 

6-2.1 Chemical Materials. Those materials that pose a 
hazard based upon their chemical and physical properties. 

6-2.2 Biological Materials. Those organisms that have a 
pathogenic eflk'ct to life and the environment  and can exist 
in normal amhient environnlents.  

6-2.3 Radioactive Materials. Those materials that emit 
ionizing radiation. 

6-3 Physical States of Hazardous Materials. Hazardous 
materials may be classified into three states, namely gases, 
solids, and liquids. They can be stored or contained at a 
high or low pressure. All three states may be affected by 
the environment  in which tile incident occurs. The emer- 
gency responder must take into account conditions such as 
beat, cold, rain, or wind, which can have a significant effect 
on the methods used to accomplish a safe operation. 

6-4 Methods of Mitigation. There are two basic methods 
for mitigation of hazardous materials incidents, physical 
and chemical. Table 6-4.1 lists many physical methods and 

1992 Edition 



INCIDENT MI['It;A['I()N 471-11  

Table 6-4.1 Physical Methods of  Mitigation s 

Method Chemical Biological Radiological 

Gases L i q. Sol. Gases L i q. Sol. Gases L i q. Sol. 
L V P *  H V P * *  L V P  H V P  L V P  H V P  

Absorption y e s  y e s  ~, e s  i1( ) n (  ) n (  ) v e s i 11o n o  i l o  v e s  n (  i 

Cuver ing  n ( t  n ( )  s o s  v c s  n o  | 1 o  v c s  Y e s  u ( )  l l o  v c s  "{ x c s  

Dikes, Dams, 
Diversions & 
Retention yes yes" yes yes no no yes yes no no yes yes 

Dilution yes yes yes yes no no no m~ yes no yes yes 
Overpack yes I l U  y e s  y e s  v e s  n o  VCS VCS v e s  n o  V c s  V e s  

Plug/Patch yes yes yes yes yes yes yes yes yes yes yes yes 
Trans fe r  v e s  u o  V e S  V e s  ~ e s  n o  v e s  V e S  VCS l l O  v e s  VCS 

Vapor Sup- 
pression 
(Blanketing) no no VCS y e s  n o  l l O  y e s  y e s  n o  l l O  110 I l O  

V a c u u m i n g  n o  i i o  v e s  v e s  I t ( }  I l O  y e s  VCS n o  n o  VCS V e s  

Vent ing  I yes y e s  y e s  11o V e s  n o  n o  n o  V c s 2 i t ( )  11o n o  

*Low Vapor Pl'eSstlre 
**High Vapor Pressure 
1. Venting of low-vapor-pressure gases is recommended onl', when an under',tanding ot the t)iologital ',',,,tern is known. Venting is allowed when tht' I)a~ le 

riological system is known to be nonpathogenic, or if methods can bc emplmed to make the environment hostile to padmgenic bacteria. 
2. Venting of low-vapor-pressure radiologi(al gases is alhvaed when Ihe gas(es) is/are known Io be alpha or beta emiuers '*ida slu,rl halHives. Further, this 

venting is only to be allowed aher carefid consuhalion with a certified heahh physicist. 
3. Covering should be done only after consuhation wid~ appropriate expmls. 
4. Absorption of liquids containing bacteria is pernfitled where the absorplion bacleria or environment is hoslile to the I)a~ Icria. 
5. For substances involving more Ihan one type, the most resnictive control measure should be used. 
6. Water dispersion on certain vapors anti ga~es only. 

T a b l e  6-4.2 lists m a n y  c h e m i c a l  m e t h o d s  t h a t  m ay  be  
accep tab le  fi)r mi t iga t ion  of  h a z a r d o u s  mate r ia l s  inc idents .  
R e c o m m e n d e d  pract ices  shotf ld be  i m p l e m e n t e d  only  by 
p e r s o n n e l  a p p r o p r i a t e l y  p r e p a r e d  by t r a in ing ,  educa t ion ,  
or  expe r i ence .  

6-4 .1"  P h y s i c a l  M e t h o d s .  l 'hysical  m e t h o d s  of  con t ro l  
involve any  of  several  processes  or  p r o c e d u r e s  to r e d u c e  
the  a rea  of  the  spill, leak, or  o t h e r  re lease  m e c h a n i s m .  In  
all cases, m e t h o d s  used  shou ld  be  accep tab le  to the  inci- 
d e n t  c o m m a n d e r .  T h e  se lec t ion  o f  p e r s o n a l  p r o t e c t i v e  
c l o t h i n g  s h o u l d  be  b a s e d  on  ti le h a z a r d o t ,  s m a t e r i a l s  
a n d / o r  cond i t i ons  p r e s e n t  a n d  s h o u l d  be  a p p r o p r i a t e  for 
the  h a z a r d s  e n c o u n t e r e d .  Ret~:r to T a b l e  6-4.1. 

6-4.1 .1"  A b s o r p t i o n .  A b s o r p t i o n  is tile process  in which  
m a t e r i a l s  h o l d  l iqu ids  t l t r o u g h  the  p roces s  o f  we t t ing .  
A b s o r p t i o n  is a c c o m p a n i e d  by an  inc rease  in the  v o l u m e  of  
the  s o r b a t e / s o r b e n t  system t h r o u g h  the  process  of  swelling. 
Some  o f  the  mater ia l s  typically used  as a b s o r b e n t s  a rc  saw- 
dus t ,  clays, cha rcoa l ,  a n d  po lyo l e f in - typc  t ibers .  T h e s e  
mater ia l s  can  be  used  tor  c o n t i n e m e n t ,  but  it s b o u l d  be  
n o t e d  t h a t  t he  s o r b e d  l i qu id  can  be  d e s o r b e d  u n d e r  
m e c h a n i c a l  o r  t h e r m a l  stress. W h e n  a b s o r b e n t s  b e c o m e  
c o n t a m i n a t e d ,  they re ta in  the  p r o p e r t i e s  of  the  a b s o r b e d  
h a z a r d o u s  l iquid,  a n d  they are ,  t he re fo re ,  c o n s i d e r e d  to be  
h a z a r d o u s  mate r ia l s  a n d  m u s t  be t r e a t ed  a n d  d i sposed  of  
accordingly .  See ASTM F716, Method of Testing Sorbent Per- 
formance of Absorbents, for f i l r the r  informat ion~ 

6-4.1.2 C o v e r i n g .  Refers  to a t e m p o r a r y  fo rm of  mit iga-  
t ion for  radioact ive ,  biological ,  a n d  some  chemica l  sub- 
s tances  such as m a g n e s i u m .  It shou ld  be  d o n e  af te r  consul-  

t a t i o n  wi th  a ce r t i t i ed  h e a h h  phys ic i s t  ( in t i le case  o f  
rad ioac t ive  mater ia l s )  or  o t h e r  a p p r o p r i a t e  exper t s .  

6-4 .1 .3  Dikes ,  D a m s ,  D i v e r s i o n s ,  a n d  R e t e n t i o n .  T h e s e  
re fe r  to the  use of  physical  b a r r i e r s  to p r e v e n t  or  r e d u c e  
tile quan t i t y  o f  l iquid f lowing in to  the  e n v i r o n m e n t .  Dikes 
or  d a m s  usual ly  r e fe r  to concre te ,  ea r th ,  a n d  o t h e r  b a r r i e r s  
t e m p o r a r i l y  or  p e r m a n e n t l y  c o n s t r u c t e d  to ho ld  back the  
spill or  leak. Divers ion  retiers to tire m e t h o d s  used  to phys-  
ically c h a n g e  the  d i r ec t ion  of  tlow of  tbe  l iquid.  V a p o r s  
f rom ce r t a in  mate r ia l s ,  such as l iquef ied  p e t r o l e u m  gas 
(LPG), can  be  d i s p e r s e d  by m e a n s  of  a wa te r  spray.  

6-4.1.4 D i l u t i o n .  Refers  to the  app l i c a t i on  of  wa te r  to 
water -misc ib le  h a z a r d o u s  mater ia ls .  T h e  goal  is to r e d u c e  
the  h a z a r d  to sail" levels. 

6 - 4 . 1 . 5 0 v e r p a c k i n g .  T h e  mos t  c o m m o n  fi)rm of  over-  
pack ing  is a c c o m p l i s h e d  by the  use of  an  overs ized  con-  
ta iner .  O v e r p a c k  c o n t a i n e r s  shou ld  be  con tpa t ib l e  with  the  
h a z a r d s  o f  the  mate r ia l s  involved.  I f  t he  ma te r i a l  is to be  
sh ipped ,  D O T  specif icat ion ove rpack  c o n t a i n e r s  m u s t  be  
used.  (The  spil led mater ia l s  still shotf ld  be  t r e a t e d  o r  p r o p -  
erly d i sposed  oE) 

6-4.1.6 P l u g  a n d  Patch.  Plugg ing  a n d  p a t c h i n g  refers  to 
tile use o f  c o m p a t i b l e  p lugs  a n d  pa tches  to r e d u c e  o r  t em-  
pora r i ly  s top the  flow of  mater ia l s  ft 'om small  holes,  r ips,  
tears ,  or  gashes  in con ta ine r s .  T h e  r e p a i r e d  c o n t a i n e r  may  
not  be  r e u s e d  w i thou t  p r o p e r  inspec t ion  a n d  cer t i f icat ion.  

6-4.1.7 T r a n s f e r .  T r a n s f e r  reti:rs to the  process  of  mov-  
ing  a l iquid,  gas, o r  some  forms of  solids, e i t h e r  manua l ly .  
by p u m p ,  o r  by p r e s s u r e  t r a n s | m ,  f rom a l eak ing  o r  d a m -  
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aged container or tank. Care must be taken to ensure the 
pump, transfer hoses and fittings, and container selecte- 
dare compatible with the hazardous material. When flant- 
mable liquids are transferred, proper concern for electrical 
continuity (such as bonding/grounding) must be observed. 

6-4.1.8 Vacuuming. Many hazardous materials may be 
placed in a containment simply by vacuuming them up. 
This has the advantage of not causing an increase in vol- 
ume. Care must be taken to ensure compatibility of mate- 
rials. The exhaust air may be filtered, scrubbed, or treated 
as needed. The method of vacuuming will depend on the 
nature of the hazardous material. 

6-4.1.9 Vapor Dispers ion .  Vapors from certain materials 
can be dispersed or moved by means of a water spray. With 
other products, such as liquefied petroleunt gas (LPG), the 
gas concentration may be reduced below the lower flam- 
mable  limit through rapid mixing of the gas with air, using 
the turbulence created by a fine water spray. Reducing the 
concentration of the material through the use of water 
spray may bring the material into its flammable range. 

6-4.1.10" Vapor S u p p r e s s i o n  (Blanketing) .  Vapor sup- 
pression refers to the reduction or elintination of vapors 
emanating from a spilled or released material through the 
most efficient method or application of specially designed 

I agents. A recommended vapor suppression agent is an 
aqueous foam blanket. 

6-4.1.11 Venting. Venting is a process that is used to 
deal with liquids or liquefied compressed gases where a 
danger, such as an explosion or mechanical rupture of the 
container or vessel, is considered likely. The method of 
venting will depend on the nature of the hazardous mate- 
rial. In general, it involves the controlled release of the 
material to reduce and contain the pressure and diminish 
the probability of an explosion. 

6-4.2* C h e m i c a l  Methods .  Chemical methods of control 
involve the application of chemicals to treat spills of haz- 
ardous ntaterials. Chemical methods may inw)lve any one 
of several actions to reduce the involved area affected by 
the release of a hazardous material. In all cases, methods 

used should be acceptable to the incident commander.  The 
selection of personal protective clothing should be based 
on the hazardous materials and/or cottditions present and 
be appropria te  for the hazards encountered .  Refer to 
Table 6-4.2. 

6-4.2.1" Adsorption. Adsorption is the process in which 
a sorbate (hazardous liquid) interacts with a solid sorbent 
surface. See ASTM F726, Method of Te.sting Sorbent Perfor- 
mance of Adsorbents, fbr further infi)rmation. The principal 
characteristics of this interaction are: 

(a) The sorbent surface is rigid and no volume increase 
occurs as is the case with absorbents. 

(b) The adsorption process is accompanied by heat of 
adsorption whereas absorption is not. 

(c) Adsorption occurs only with activated surfaces, e.g.. 
activated carbon, alumina, etc. 

6-4.2.2 Controlled Burning.  For purposes of tbis prac- 
tice, control led combus t ion  is cons idered  a chemical  
method of control. However, it should only be used by 
qualified personnel trained specifically in this procedure. 

In some emergency situations where extinguishing a fire 
will result in large, uncontained w)lumes of contaminated 
water, or threaten the safety of responders or the public, 
controlled burn ing  is used as a technique. It is advised that 
consultation be made with the appropriate environmental  
authorities when this method is used. 

6-4.2.3 D i spers ion ,  Surface  Act ive  Agents ,  and  B io log i ca l  
Addi t ives .  Certain chemical and biological agents can be 
used to disperse or break up the materials involved in liq- 
uid spills. The use of these agents results in a lack of con- 
tainment and generally results in spreading the liquid over 
a much larger area. Dispersants are mnst often applied to 
spills of liquids on water. The dispersant breaks down a 
liquid spill into many fine droplets, thereby diluting the 
material to acceptable levels. Use of this method may 
require the prior approval of the appropriate environmen-  
tal authority. See ASTM STP 659, Chemical Dispermnts jror 
the Control of Oil Spills, and ASTM STP 840, Oil ,Spill Chem- 
ical DLspersants: Research, Experience, and Recommendations, 
for filrthcr information. 

Table 6-4.2 Chemical Methods of Mitigation 

Method Chemical Biological Radioiogical 
Gases L i q. Sol. Gases L i q. Sol. Gases L i q. Sol. 

LVP* HVP** L V P  H V P  L V P  H V P  

Adsorption 
Burn 
Dispersion/Emulsification 
Flare 
Gelatin 
Neutralization 
Polymerization 
Solidification 
Vapor Suppression 
Vent/Burn 

yes y e s  y e s  n o  y e s  3 y e s  v e s  3 n o  Ill) n o  l lO l]O 

yes yes yes yes yes yes yes, yes no no no no 
n o  n o  v e s  y e s  n o  n o  y e s  3 n o  r io  11o r i o  n o  

yes yes yes no yes yes yes no no n(, ,io no 
.¢ 

y e s  n o  y e s  y e s  v e s  n o  v e s  3 y e s  "~ n o  n o  n o  n o  

yes t y e s  4 y e s  y f f s  2 u o  n o  n o  n o  n o  u o  l lO n o  

yes n o  yes y e s  n ( t  n o  n o  n o  n o  n o  n o  n o  

IlO n o  v e s  u o  r io  u o  y e s  3 t l o  IlO n()  y e s  n o  

yes yes yes yes ycs yes yes yes yes yes yes yes 
yes yes yes tat) yes yes yes no no tat) no no 

*Low Vapor Pressure 
**High Vapor Pressure 
I. Technique may be possible as a liquid or solid neutralizing agent, and water can be applied. 
2. When solid neutralizing agents are used, they must be used simuhaneously with water. 
3. Technique is pertained only if resuhmg material is hostile to the bacteria. 
4. The use of this procedure requires special expertise and technique. 
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6-4.2.4 Flar ing.  Flaring is a process that is used with 
high-vapor-pressure liquids or liquefied compressed gases 
for the safe disposal of the product .  Flaring is the con- 
trolled burning of material in o rder  to reduce or control 
pressure and/or  dispose of a product .  

6-4.2.5 Gelat ion.  Gelation is the process off i )rming a gel. 
A gel is a colloidal system consisting of two phases, a solid 
and a liquid. The  resulting gel is considered to be a haz- 
ardous material and must be disposed of properly.  

6-4.2.6 Neutral izat ion.  Neutralization is the process of 
applying acids or bases to a spill to fbrm a neutral  salt. The  
application of  solids for neutralizing can often result in 
confinement of  the spilled material. Special fornmlations 
are available that do not result in violent reactions or local 
heat generation dur ing  the neutralization process. In cases 
where special neutralizing formulations are not available, 
special considerations should be given to protecting per- 
sons applying the neutralizing agent, as heat is generated 
and violent reactions may occur. One of the advantages of 
neutralization is that a hazardous material may be ren- 
dered  nonhazardous.  

6-4.2.7 Polymerizat ion.  A process in which a hazardous 
material is reacted in the presence of a catalyst, of heat or 
light, or  with itself or another  material to form a polymeric 
system. 

6-4.2 .8  S o l i d i f i c a t i o n .  So l id i f ica t ion  is the  p rocess  
whereby a hazardous liquid is treated chemically so that a 
solid material  results. Adsorbents can be considered an 
example of a solidification process. There  are other  mate- 
rials that can be used to convert hazardous liquids into 
nonhazardous  solids. Examples are applications of special 
formulations designed to form a neutral  salt in the case of 
spills of acids or  caustics. The  advantage of  the solidifica- 
tion process is that a spill of small scale can be confined 
relatively quickly and treatment  effected immediately. 

6-4.2.9 Vapor Suppression. The  use of  solid activated 
materials to treat hazardous materials so as to effect sup- 
pression of  the vapor off-gasing from the materials. This 
process results in the tbrmation of a solid that aflbrds eas- 
ier handling but that may result in a hazardous solid that 
must be disposed of properly.  

6-4.2.10 Venting and Burning. This involves the use of 
shaped charges to vent the high vapor pressure at the top 
of  the conta iner  and then with addi t ional  charges  to 
release and burn the remaining liquid in the container in a 
controlled fashion. 

Chapter 7 Decontamination 

7-1 Decontamination Plan. At every incident involving 
hazardous materials there is a possibility that response per- 
sonnel and their  equipment  will become contaminated.  
The  contaminant  poses a threat, not only to the persons 
contaminated ,  but  to o ther  personnel  who may subse- 
quently have contact with them or the equipment.  

7-1.1 Incident  responders  should have an established 
procedure  to minimize contamination or contact, to limit 
migration of contaminants,  and to proper ly  dispose of con- 
taminated materials. Decontamination procedures  should 
begin upon arrival at the scene, should provide for an ade- 
quate number  of  decontaminat ion personnel ,  and should 
continue until the incident commander  determines  that 
decon t amina t i on  p r o c e d u r e s  are  no longer  r equ i red .  
Decontamination of victims may be required.  

7-1.2 The  fbllowing methods of decontaminat ion are 
available fi)r personnel  and/or  equipment:  

(a) Absorption 

(b) Adsorption 

(c) Chemical degradat ion 

(d) Dilution 

(e) Disposal 

(t) Isolation 

(g) Neutralization 

(h) Solidification. 

7-2 Personal Protective Equipment. Before personal  
protective equipment  is removed it should be decontami-  
nated. During doffing of personal protective equipment ,  
the clothing should be removed in a manner  such that the 
outside surfaces do not touch or make contact with the 
wearer. A log of personal protective equipment  used dur-  
ing the incident should be maintained. Personnel wearing 
disposable protective equipment  should go through the 
decontamination process, and the disposable protective 
equipment  should be disposed of in accordance with estab- 
lished procedures.  

7-3 D e c o n t a m i n a t i o n .  D e c o n t a m i n a t i o n  consis ts  of  
removing the contaminants  by chemical or physical pro-  
cesses. The  conservative action is always to assume contam- 
ination has occurred and to implement  a thorough,  techni- 
cal ly  s o u n d  d e c o n t a m i n a t i o n  p r o c e d u r e  un t i l  it is 
de termined or j udged  to be unnecessary. 

7-3.1 Procedures for all phases of  decontaminat ion must 
be developed and implemented to reduce the possibility of  
contanfinat ion to personnel  and equipment .  Reference 
guides tor the deve lopment  of decontaminat ion  proce- 
dures can be found in Appendix  C-2.4(d) and C-2.4(f). 
Assuming protective equipment  is grossly contaminated,  
use appropr ia te  decontamination methods for the chemi- 
cals encountered.  

7-3.2 Onter  clothing should be decontaminated pr ior  to 
removal.  The  outer  articles of  clothing, after removal,  
should be placed in plastic bags for later addit ional decon- 
tamination,  cleaning, and/or  inspection. In some cases, 
they may have to be overpacked into containers for p rope r  
disposal. Water  or o ther  solutions used for washing or rins- 
ing may have to be contained, collected, containerized, and 
analyzed pr ior  to disposal. 

7-3.3 Initial procedures  should be upgraded  or  down- 
graded as additional information is obtained concerning the 
type of hazardous materials involved, the degree of hazard, 
and the probability of exposure of response personnel. 
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7-3.4 Using solutions containing chexnicals to aher or 

change contaminants to less hazardous materials should 
only be clone ariel consultation with persons ext)erienced 
and familiar with the hazards involved. The  use of 
detergent-water washing solutions is more prevalent, but 
its effectiveness against certain contaminants may, bc h/w. It 
is less risk}', however, than using chemical solutions. 

7-3.5 Many types of equ ipment  are very  dilticuh to 
decontaminate and may have to be discarded' as hazardous 
wastes. Whenever possible, other pieces of small equip- 
ment should be disposable or made of nonporous material. 
Monitoring instruments and some types of sampling eqtfip- 
ment can be placed in plastic bags (with only the detecting 
element exposed) to minilnize potential contaminat ion 
problems. 

7-3.6 Large items of equipment, such as vehicles and 
trucks, should be subjected to decontanfination by high pres- 
stn'e water washes, steam, or special solutions. Water o r  other 
solutions used fbr washing or rinsing may have to tie con- 
tained, collected, containerized, and analyzed prior to dis- 
posal. Consultation with appropriate sources should he uti- 
lized to determine proper decontamination procedures. 

7-3.7 Personnel assigned to the decontamination team 
shoukl weal an appropriate level of personal protective 
equipment and may require decontainination themselves. 

Chapter 8 Referenced Publications 

8=1 The tollowing documents or portions thereof are ret: 
erenced within this recommended practice and should be 
considered part of the recommendations of this document. 
The edition indicated fi)r each reference is the current edi- 
tion as of the date of the NFPA issuance of this document. 

8-1.1 NFPA Publications. National Fire Protection Asso- 
ciation, 1 Batterylnarch Park, P.O. Box 9101, Quincy, MA 
02269-9101. 

NFPA 70, National Elechical Code, 1993 edition 

NFPA 472, Standard /or P r @ s s i o n a l  Compete;ue o/ 
Responder~ to t-tazardou.~ MateriaLs lncident~, 1992 edition 

NFPA 1500, Standard on Fire Department Oc~apalional 
S@t~' and Health Program, 1992 edition 

NFPA 1981, Standard on Open-Circuit Se!f-Contained 
Breathing Apparatu.s./br Fire Fighters, 1992 edition 

NFPA 1982, Standard on Personal Alert ,sa/~,ly S~,stem.~ 
(PASS) for Fire Fighters, 1988 edition 

N FPA 1991, StandaJff on I?lpor-Prolective Suit5 tot  Hazard- 
ous Chemical Emergencies, 1990 edition 

N FPA 1992. Standard on LiquM Splash-Protective Smt.~.p. 
Chemical Emergencies, 1990 edition 

NFPA 1993, Slandard on support Fumlion Proh'ctive (;at- 
merits/or ttazardoas Chemical Operations, 1990 edition, 

8-1.2 Other Publications. 

8=1.2.1 ASTM Publications. American Society tot Test- 
ing and Materials, 1916 Race Street, Philadelplfia, PA 
19103-1187. 

ASTM 1:716-82, Method r!/ 7?sting ,%rben! Pe;p;rmame 0/ 
A bw,henl.s 

ASTM F726-81, Method ({/ 7)',~ti~tg" ,Sr.beltt l ' , '@.mame ~{/ 
.-IdsorhetH,s 

ASTM S-IP 659, Chemical Dispersaltl.~ /br lhe Control ¢4 Od 

.S't.//., 

ASTM STP 840, Oil Spill Chemical Drspe~:sants: Re,searrh, 
Ex/)erience. and Recommendations. 

8-1.2.2 U.S. Government Publication. U.8. Government  
I 'rinting Office. Super intendent  of Documents, Washing- 
ton, D(', 20402. 

Title 29 CFR Part 1 9 1 0 . 1 2 0 .  

A p p e n d i x  A 

7"/its ,.tppend~x is m,l a part o/Ihc recommemlalmns '4 Ih~ NFP. I dm - 
ume~d, Iml A mclud,,d tin m/1,mahmt pu~po.se,~ rml'r. 

A-I-1 Many ()f the rccomnmn(iations in this docunmnt 
are based on U.S. federal laws and regulations that were in 
effect at the time ofa(h)ption. Users should carefully review 
laws and  xegulat ions that may have been added  ov 

amended or dmt may he required bv other audn)ritics. 
Users outside the jurisdiction of the U.S. should determine 
what requirements may be in force at the time of applica- 
tion of this docmnent.  

A-l-4 Authority Having Jurisdict ion.  The  phrase  
"authority having jurisdiction" is used in N FPA documents 
in a broad manner  since jurisdictions and "approval" agen- 
cies vary as do their responsibilities. Where public satbtx is 
primary, the "authority having jurisdiction" may. be a t~'d- 
eral, state, local or other regional depar tment  or individual 
such as a fire chief, fire marshal, chief of a live prevention 
btlreatl, labor department ,  heahh depar tment ,  building 
official, electrical inspector, or others having statntorx 
authority. For msnrance purposes, an insurance inspection 
department,  rating tmreau, or other insurance compan) 
representative may be the "authority having jurisdictiolC' 
In many circumstances the property owner or his desig- 
nated agent assumes the role of the "authority having juris- 
diction": at government  installations, the command ing  
officer or departmental  official may be the "authority hav- 
ing jurisdiction.'" 

A-I-4 Hazardous Material. T h e r e  a r e  m a n y  definitions 
and descriptive nanms heing used fin- tim term hazardous 
material, each of which depends on the nature of the prob- 
lem being addressed. 
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Unfortunately, there is no one list or definition that cov- 
ers everything. The U.S. agencies involved, as well as state 
and local governments, have different purposes tor regu- 
lating hazardous materials that, under  certain circum- 
stances, pose a risk to the public or the environment.  

(a) Hazardous Materials. The  U.S. D e p a r t m e n t  of 
Transportat ion (DOT) uses the term hazardous materials, 
which covers eleven hazard classes, some of which have 
subcategories called divisions. DOT includes in its regula- 
tions hazardous substances and hazardous wastes as Class 9 
Miscellaneous Hazardous Materials, both of which are reg- 
ulated by the U.S. Env i ronmenta l  Protection Agency 
(EPA), if their inherent  properties would not otherwise be 
covered. 

(b) Hazardous Substances. EPA uses the term hazardous 
substance for the chemicals that, if released into the environ- 
ment  above a certain amount ,  must be reported, and, 
depend ing  on the threat  to the env i ronment ,  federal 
involvement in handling the incident can be authorized. A 
list of the hazardous substances is published in 4(1 CFR Part 
302, Table 302.4. The U.S. Occupational Safety and Health 
Administration (OSHA) uses the term hazardous substance 
in 29 CFR Part 1910.120, which resulted fiom Title I of 
SARA and covers emergency response. OSHA uses the 
term differently than EPA. Hazardous substances, as used 
by OSHA, cover every chemical regulated by both DOT 
and EPA. 

(c) Extremely Hazardous Substances. EPA uses the term 
extremely hazardous substance for the chemical that must be 
reported to the appropriate authorities if released above 
the threshold report ing quantity. Each substance has a 
threshold reporting quantity. The list of extremely hazard- 
ous substances is identified in Title III of the Superfnnd 
Amendments  and Reauthorization Act (SARA) of 1986 
(40 CFR Part 355). 

(d) Toxic Chemicals. EPA uses the term toxic chemical for 
chemicals whose total emissions or releases must  be 
reported annually by owners and operators of certain tacil- 
ities that manufacture, process, or otherwise use a listed 
toxic chemical. The list of toxic chemicals is identified in 
Title III of SARA. 

(e) Hazardous Wastes. EPA uses the term hazardous 
wastes for chemicals that are regulated under  the Resource, 
Conservation, and Recovery Act (40 CFR Part 261.33). 
Hazardous wastes in transportation are regulated by I)OT 
(49 CFR Parts 170-179). 

(f) Hazardous Chemicals. OSHA uses the term hazardou.s 
chemical to denote any chemical that would he a risk to 
employees if exposed in the workplace. Hazardous chemi- 
cals cover a broader group of chemicals than the other 
chemical lists. 

(g) Dangerous Goods. In Canadian transportation, haz- 
ardous materials are called dangerous goods. 

Class 1 (Explosives) 

Explosive means any substance or article, including a 
device, that is designed to function by explosion (i.e., an 
extremely rapid release of gas and heat) or that, by chem- 
ical reaction within itself, is able to function in a similar 
manner  even if not designed to function by explosion. 

Explosives in Class 1 are divided into six divisions. Each 
division will have a letter designation. 

Division 1.1 consists of explosives that have a mass 
explosion hazard. A mass explosion is one that affects 
ahnost the entire load instantaneously. 

Examples of Division 1.1 explosives include black 
powder, dynamite, and TNT. 

Division 1.2 consists of explosives that have a projection 
hazard but not a mass explosion hazard. 

Examples of Division 1.2 explosives include aerial 
flares, detonating cord, and power device cartridges. 

Division 1,3 consists of explosives that have a fire hazard 
and either a minor blast hazard or a mim)r projection haz- 
ard or both, but not a mass explosion hazard. 

Examples of Division 1.3 explosives include liquid- 
fueled rocket motors and propellant explosives. 

Division 1.4 consists of explosive devices that present a 
minor explosion hazard. No device in the division may 
contain more than 25 g (0.9 oz) of a detonating material. 
The explosive effects are largely confined to the package 
and no projection of fiagments of appreciahle size or range 
are expected. An external fire nmst not cause virtually 
instantaneous explosion of almost the entire contents of 
the package. 

Examples of Division 1.4 explosives include line- 
throwing rockets, practice ammuni t ion,  and signal car- 
tridges. 

Division 1,5 consists of very insensitive explosives. This 
division is comprised of substances that have a mass explo- 
sion hazard but are so insensitive that there is very little 
probability of initiation or of transition fi'om burn ing  to 
detonation under  normal conditions of transport. 

Examples of Division 1.5 explosives include prilled 
a m m o n i u m  nitrate fertilizer-tuel oil mixtures (blasting 
agents). 

Division 1.6 consists of extremely insensitive articles that 
do not have a mass explosive hazard. This division is com- 
prised of articles that contain only extremely insensitive 
detonating substances and that demonstrate a negligible 
probability of accidental initiation or propagation. 

Class 2 

Division 2.1 (Flammable Gas) means an)' material that is 
a gas at 20°C (68°F) or less and 101.3 kPa (14.7 psi) of 
pressure, a material that has a boiling point of 20°C (68°F) 
or less at 101.3 kPa (14.7 psi) and that: 

(a) Is ignitable at 101.3 kPa (14.7 psi) when in a mixture 
of 13 percent o1 less by volume with air; or 

(b) Has a flammable range at 101.3 kPa (14.7 psi) with 
air of at least 12 percent regardless of the lower limit. 
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Examples of Division 2.1 gases include inhibited buta- 
dienes, methyl chloride, and propane. 

Divis ion 2.2 (Nonf lammable ,  Nonpo i sonous  Com- 
pressed Gas, Including Compressed Gas, Liquefied Gas, 
Pressurized Cryogenic Gas, and Compressed Gas in Solu- 
tion) A nonf lammable ,  nonpoisonous  compressed gas 
means any material (or mixture) that exerts in the packag- 
ing an absolute pressure of 280 kPa (41 psia) at 20°C 
(68°F). 

A cryogenic liquid means a refrigerated liquefied gas 
having a boiling point colder than -90°C (-130°F) at 101.3 
kPa (14.7 psi) absolute. 

Examples of Division 2.2 gases include anhydrous  
ammonia ,  cryogenic argon, carbon dioxide, and com- 
pressed nitrogen. 

Division 2.3 (Poisonous Gas) means a material that is a 
gas at 20°C (68°F) or less and a pressure of 101.3 kPa (14.7 
psi or 1 atm), a material that has a boiling point of 20°C 
(68°F) or less at 101.3 kPa (14.7 psi), and that: 

(a) Is known to be so toxic to humans as to pose a haz- 
ard to health dur ing transportation, or; 

(b) In the absence of adequate data on human toxicity, 
is presumed to be toxic to humans because, when tested on 
laboratory animals, it has an LCs0 value of not more than 
5,000 ppm. 

Examples of Division 2.3 gases include anhydrous  
hydrogen fluoride, arsine, chlorine, and methyl bromide. 

Hazard zones are associated with Division 2.3 materials: 

Hazard zone A -- LCs0 less than or equal to 200 ppm. 

Hazard zone B --  LCs0 greater than 200 ppm and less 
than or equal to 1,000 ppm. 

Hazard zone C --  LC50 greater than 1,000 ppm and 
less than or equal to 3,000 ppm. 

Hazard zone D --  LC~ 0 greater than 3,000 ppm and 
less than or equal to 5,000 ppm. 

Class 3 (Flammable Liquid) 

Flammable liquid means any liquid having a flash point 
of not more than 60.5°C (141°F). 

Examples of Class 3 liquids include acetone, amyl ace- 
tate, gasoline, methyl alcohol, and toluene. 

Hazard zones are associated with Class 3 materials: 

Hazard zone A --  LC50 less than or equal to 200 ppm. 

Hazard zone B --  LC50 greater than 200 ppm and less 
than or equal to 1,000 ppm. 

Combustible Liquid 

Combustible liquid means any liquid that does not meet 
the definition of any other hazard class and has a flash 
point above 60°C (140°F) and below 93°C (200°F). Flamma- 

ble liquids with a flash point above 38°C (IO0°F) may be 
reclassified as a combustible liquid. 

Examples of combustible liquids include mineral  oil, 
peanut  oil, and No. 6 fuel oil. 

Class 4 

Division 4.1 (Flammable Solid) means any of the follow- 
ing three types of materials: 

(a) Wetted explosives --  explosives wetted with suffi- 
cient water, alcohol, or plasticizers to suppress explosive 
properties. 

(b) Self-reactive materials --  materials that are liable to 
undergo,  at normal or elevated temperatures, a strongly 
exothermic decomposi t ion caused by excessively high 
transport temperatures or by contamination. 

(c) Readily combustible solids --  solids that may cause a 
fire through friction and any metal powders that can be 
ignited. 

Examples of Division 4. f materials include magnesium 
(pellets, turnings, or ribbons) and nitrocellulose. 

Division 4.2 (Spontaneously  Combust ib le  Material) 
means any of the following materials: 

(a) Pyrophoric material - -  a liquid or solid that, even in 
small quantities and without an external ignition source, 
can ignite within 5 minutes after coming in contact with 
air. 

(b) Self-heating material --  a material that, when in con- 
tact with air and without an energy supply, is liable to self- 
heat. 

Examples of Division 4.2 materials include a luminum 
alkyls, charcoal briquettes, magnesium alkyls, and phos- 
phorus. 

Division 4.3 (Dangerous When Wet Material) means a 
material that, by contact with water, is liable to become 
spontaneously flammable or to give off flammable or toxic 
gas at a rate greater than 1 L per kg of the material, 
per hour. 

Examples of Division 4.3 materials include calcium 
carbide, magnesium powder, potassium metal alloys, and 
sodium hydride. 

Class 5 

Division 5.1 (Oxidizer) means a material that may, gen- 
erally by yielding oxygen, cause or enhance the combus- 
tion of other materials. 

Examples of Division 5.1 materials include ammonium 
nitrate, bromine trifluoride, and calcium hypochlorite. 

Division 5.2 (Organic Peroxide) means any organic 
compound containing oxygen (O) in the bivalent -O-O- 
structure that may be considered a derivative of hydrogen 
peroxide, where one or more of the hydrogen atoms have 
been replaced by organic radicals. 
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Division 5,2 (Organic Peroxide) materials are assigned 
to one of seven types: 

Type A --  organic peroxide that can detonate or 
deflagrate rapidly as packaged fi)r transport. Transporta-  
tion of type A organic peroxides is fi)rbidden. 

Type B -- organic peroxide that neither detonates 
nor deflagrates rapidly, but that can undergo a thermal 
explosion. 

Type C --  organic peroxide that neither detonates 
nor deflagrates rapidly and cannot undergo a thermal 
explosion. 

Type D -- organic peroxide that detonates only par- 
tially or deflagrates slowly, with medium to no etti~ct when 
heated under  confinement. 

Type E --  organic peroxide that neither detonates nor 
deflagrates and shows low, or no, effect when heated under  
confinement. 

Type F --  organic peroxide that will not detonate, 
does not deflagrate, shows only a low, or no, effect if 
heated when confined, and has low or no explosive power. 

Type G --  organic peroxide that will not detonate, 
does not deflagrate, shows no efti:ct if heated when con- 
fined, and has no explosive power, is thermally stable, and 
is desensitized. 

Examples of Division 5.2 materials include diben- 
zoyl peroxide, methyl, ethyl ketone peroxide, and peroxy- 
acetic acid. 

Class 6 

Division 6.1 (Poisonous Material) means a material, 
other than a gas, that is either known to be so toxic to 
humans as to afford a hazard to health dur ing transporta- 
tion, or in the absence of adequate data on human toxicity, 
is presumed to be toxic to humans, including irritating 
materials that cause irritation. 

Examples of Division 6.1 materials include aniline, 
arsenic compounds ,  carbon tetrachloride, hydrocyanic 
acid, and tear gas. 

Divis ion 6.2 (Infectious Substance) means a viable 
microorganism, or its toxin, that causes or may cause dis- 
ease in humans or animals. Infectious substance and etio- 
logic agent are synonymous. 

Examples of Division 6.2 materials include anthrax, 
botulism, rabies, and tetanus. 

Class 7 

Radioactive material means any material having a spe- 
cific activity greater than 0.002 microcuries per gram 
(~Ci/g). 

Examples of Class 7 materials include cobalt, u ranium 
hexafluoride, and "yellow cake." 

Class 8 

Corrosive material means a liquid or solid that causes 
visible destruction or irreversible alterations in human skin 
tissue at the site of contact, or a liquid that has a severe 
corrosion rate on steel or aluminum. 

Examples of Class 8 materials include nitric acid, phospho- 
rus trichloride, sodium hydroxide, and sulfiu'ic acid. 

Class 9 

Miscellaneous hazardous material means a material that 
presents  a hazard d u r i n g  t ranspor t ,  but  that is not  
included in another hazard class, including: 

(1) Any material that has an anesthetic, noxious, or 
other similar property that could cause extreme annoyance 
or discomfi)rt to a flight crew member so as to prevent the 
correct performance of assigned duties: and 

(2) Any material that is not included in any other hazard 
class, but is subject to the DOT requirements (a hazardous 
substance or a hazardous waste). 

Examples of (:lass 9 materials include adipic acid, haz- 
ardous substances (e.g., PCBs), and mohen sulfur. 

ORM-DMater ia l  

An ORM-D material means a material that presents a 
limited hazard du r ing  t ransportat ion due to its form, 
quantity, and packaging. 

Examples of ORM-D materials include consumer com- 
modities and small arms ammunit ion.  

Forbidden 

Forbidden means prohibi ted f iom being offered or 
accepted fin transportation. Prohibition does not apply if 
these materials are diluted, stabilized, or incorporated in 
devices. 

A-I-4 National Cont ingency Plan. See Code of Federal 
Regulations: 40 CFR, Part 300, Subchapters A through J. 

A-3-1 These incidents can be considered as requir ing 
either offensive operations or defensive operations. 

Offensive operations include actions taken by a hazard- 
ous mater ia l s  r e s p o n d e r ,  in a p p r o p r i a t e  chemica l -  
protective clothing, to handle an incident in such a manner  
that contact with the released material may result. This 
includes: patching or plugging to slow or stop a leak; 
containing a material in its own package or container; and 
cleanup operations that may require overpacking or trans- 
fer of a product to another container. 

Defensive operations include actions taken dur ing  an 
incident where there is no intentional contact with the 
material involved. This includes: elimination of ignition 
sources, vapor suppression, and diking or diverting to 
keep a release in a confined area. It requires notification 
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and  p()ssiblc c \acua t ion ,  but does n()t inv<)lve plugging,  
pat< hmg,  ()r c lcanup ()t spilled or leaking materials. 

Jur isdict ions  have thc rcsllonsil/ilit,v t() dcvch)p s tandard  
(ipcvating pr<)cedurcs that cqtmtc levels ()f rcsp(msc t() lev- 
els (1t t ra in ing  indicated in NFPA 472, Sl<zmta~<l/<,r lb<&,s- 
wotml C<mq~eh'me o/ I{e.spo~det:~ to Ha:ardou.~ Mah'ri<ds ln<v- 
de~l.~. 1 ) e p c n d i n g  on  the  capabi l i t ies  an d  t r a i n i n g  of  
pcrs(mnel,  tirst rcsp()ndcr <)perati<mal level may equate t() 
incident level (me and  tile technician level ma\  equate  t() 
incident  level tw(). 

Resp<mse personnel  sh()uld <)peratc (mh, at that incident  
level that matches their knowledge,  t ra in ing  and  equip- 
mont.  If conditi<ms indicate a nccd tor a h igher  rcsponse 
lcvcl, thcn addi t ional  pcrs(mncl,  appv()l)riatc t ra ining,  and  
eqlf ipmcnt  sh()uld tie s m m n o n c d .  

A-4-1 .2  -lh()ugh in tile tblh)wing text _.) CI:R 1910.120 is 
cited, it sh(>uM be unders tood  that some states will ad(>pt 
these regulatious u n d e r  state ()SHA plans and  (>thers will 
adopt  these regulat ions th rough  : ldoption (1[ a sinlilar veg- 
ulati(m cstablished hv EI'A and  appropr ia te  state agencies. 

A-4-3.1  Access int(i the hot z(me is t<) be limited t() those 
pets<ms necessary t() contr(ll the incident.  A log is t() be 
nhl inta ined at tile access c<mtr(ll p(lint t() rec<lrd eYHrv and  
exit time <)fall pcrs(mncl  in the hot z(mc, 

A-5-5 .3  I>..efer to ()SHA 2!) (;FR 1910.134. 

A-5-6 .2 .1  This  involves atm(>spheres with I1)LH (immedi-  
ately danger( |us  t(1 life and  heahh) concentra t ions  of spe- 
cific suhstances that d() not represent  a severe skin hazard,  
or that d(i not meet tile criteria fi)r use of air pur i t} ing res- 
pirat(/rs. 

A-5-6 .3 .4  Rclcr t ( I ( ) S H A 2 9  (;FR 191().134. 

A-5-6 .4 .2  (;()mbinati(ms o f  personal  protective cqu ipmen l  
()thcr than th()se described tor Levels A, B, C, and  D pro- 
toot|on may lle m()re appropr ia te  and  may he used to  pr()- 
vide tile pr<)per level of protection.  

A-6-4.1 Procedures  <lescribcd in 6-4.1.1 through  6--t.1.1 I 
sh<mld be completed only by personnel  t rained in th(..e 
procedures .  

A-6-4 .1 .1  Abs()rbents saturated with v<)latile liquid clwm- 
ic,ds can el+care it lllOl'C s e v e F e  v a p c ,  i- hazard than tile spill 
alone betilllSe of sevcrch  en la rged  surtace area tbr vapor 
release. 

A-6-4.1.10 One  technique  available for haud l ing  a spill of  
a hazardous liquid is the applicat ion <)t foams to suppre,ss 
the vapor e lnana t ing  from tile liquid. This technique is 
idealh' suited f in liquid spills that are contained,  i.e., diked. 
It can also be used where tile spill is not t on i | ned .  In all 
cases this technique should only be unde r t aken  by person-  
nel who have been t ra ined in the use of loam concent r ;nc  
tor vapor suppvessi(m. T r a i n i n g  in the use o f l b a m  as a tire 
ext inguishi , lg  agent  is n(>t sulIicient to qualit~ an individual  
tor a p p l y i n g  |+()anl app l i ca t ion  as a v a p m - s u p p r e s s i n g  
agent. 

Vap<w-suppressing ti:);ul+ concentra tes  v ; l r v  ill their  crib<- 
tiveness d e p e n d i n g  (m a n u m t m r  of thctorsl These  lhctovs 
can include tile type o[ loam, the 25 percen! d ra inage  t ime 
of the fi)am, tile rate of applicati(m of tile loam, and  Ihc 
depth  of the t;:mnl blankct.  These variables serve to empha-  
size the need hw t ra in ing  of tile person selecting this te lh-  
nique  lot  applying loam as a vapor-sul)pressing med imn .  

Foams are p roduced  by mechanically mixing  a <tihnc 
solution of tile toam concemra te  and water with air, pro- 
duc ing  an expanded  toam. Foams have been developed 
tlasicalh' as tire ex t inguish ing  agents. Data has also been 
developed on their capability t<) suppress  vapor  release 
t iom water-flmniscible tlannnal~le or combust ible  hydro-  
carbon liquids. 

Foam and spe<itic toam concentra tes  [or each category. 
a long with tile d d m i t i o n s  ot appropr i a l e  terms, can be 
ol>tained b?, consul t ing  NFPA 11, Sl<mrl<ttrl/br Low l+2xpa*+ - 
~im+ Foam and Comhim'd ,4gem S>lrm.~; NFPA 1 IA, Me<lim++- 
a*M tliJ~-ExpaJ,.~io~l Foam Sv.qcm~; NFPA 16, l"o<ml-ll'uh'r 
5priMder~; and  ASTM Standard  ( ;u ide  F1129, /~'.~iug. Iqm'- 
<m.~ t+oam.~ I,, Cout,ol the 1 "apm H<+=<+r<l tram Immi.~cihh' 1 "ol<mh" 
l.iquid~. 

The  use of life l ight ing loam as a vapor suppressant  
involves s<)me considcrat ions  that are d i f lment  Don+ those 
requi red  tor tire ex t ingu ish ing  agents. It should be noted 
that fire l ight ing toams are p r edom inan t l y  restricted to use 
on water- immiscible  hvdrocarl~on liquids or  p(>lav con> 
pounds .  They  are not {tsuallv efk'ctive on inorganic  acids 
or bases, nor  on liquefied gases, inc lud ing  the hvdrocarl>on 
gases such as me thane  and  propane ,  ill control l ing vapor 
release. One  of the obvi<ms issues of c(mcern is tile stability 
of the toam blanket  as a fhncti<m of time. This can be 
approached  by looking at what is referred to as tile fimm 
<lualily. 

Foam quality is general ly measured  in terms ()t tham 
expans ion  ratio and  fimm 25 percent  d ra inage  time. Foam 
expal ls ion ratio l ' e | t ' l ' s  to tile vohlllle o1" ['Oalll solution.  
AFFF is often used ill nonasp i ra t ing  equ ipm en t  such as 
water tog nozzles. Nonaspi ra ted  AFFF solutions have sig- 
ni l icanth '  l imited eftectiveness in compar i son  with aspi- 
rated fbmn solutions in vapor suppression.  

The  25 percent  d ra inage  t ime is thin l ime which b, 
require(I tor 25 percent  ()t tile toam solution to dra in  f iom 
tile loam. This is the proper ty  that is general l )  used to 
measure  tile stabilit~ of tile fimm. The  slower the dra inage  
()t any expanded  tomn, regardless of  expans ion ,  tile more  
et]ective and  h)nger  las t ing is the loam b lanke t .  This  
assumes weather  condi t ions  are ideal. 

An impor tan t  [hot(n is the vapor  pressure  of the liquid 
that is be ing suppressed.  Liquid yap(n  pressures can xarv 
widely. The  h igher  tile vapor  pressure,  tile slower the con- 
trol time. The  key to etl~'ctive use of ti>am as a vapor- 
suppress ing  ageut 'is to have a c c ,  n t i n u o u s  timlll blanket  on 
the tuel surface. Fihns ti-om AFFF/FFFP are no guaran tee  
of  etteclive vapor control. 

It is impor tan t  to recognize that there  are some limita- 
ti()ns in the use of timm tire ex t ingu ish ing  agents  in vapor 
suppressi (m.  As indicated,  these mater ia ls  are has|call\  
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designed tor ttammable hvdrocarboll liquids. They. have 
severe shortcomings ti)r inorganic acids or bases or lique- 
fied gases. The`,' should not be used tor vapor suppression 
of these categories of volatile hazardous chemicals without 
consuhation with the manulacturer  of the specific fi)am 
agent being considered. 

Most tire l ighting fi)aln concentrates have a lilnited 
range of pH tolerance, pH is a measure ot the acidity or 
alkalinity of inorganic acids or hases, pH tolerance is the 
level that thc bubble wall of thc loam can tOlclate betbre 
collapsing catastrophk:ally. A ti:w surfactant toalns and the 
polar contpound-type fi>ams have good pH tolerance. Most 
of the protein, fluoroprotein, AFFFs, and higlt-expansion 
toams are not suitable tot inorganic acids or t)ases. 

Liquetied gas spills may be controlled by tile application 
of high-expansion |barn blankets. Low-expansinn fi)ams 
are not eflizctive tbr liquefied gas spill control. Because of 
the large temperature ditti:rential between tile liquefied 
gas and the fi)am, the drainage from ttte loam initially 
exaggerates boiloff from the spill. The higher the expan- 
sion, the lesser the effect of the drainage. For liquefied 
gases and all water-reactive inorganic ntaterials, the foam 
should exhibit the best chemical resistance and expansiolt 
ratios to ensure maximum water retention consistent with 
the condition of the spill site. Since each spilled material 
can have unique properties, the lnanufhcturer of the fi)am 
concentrate should be consuhed ti)r directions. 

The great dilferences in the chemistry of tlalnmable 
hydrocarbon, liquids and the water-reactive inorganic 
materials have resulted m the developlnent of toam COla- 
centrates specifically applkable to the inorganic chemicals. 
Few fire lighting foams have capabilities of vapor suppres- 
sion of the inorganic acids and hases. For ettcctive control, 
special foam concentrates should be elnployed. 

Some special foam concentrates are specific tor either 
acids or alkalis but not both. Further, the',' are not applica- 
ble to all inorganic materials nor are they ett~?ctive in fire 
suppression. In many cases, their ett;ectiveness is lilnited, 
and intermittent foam make-up may be required to lnain- 
tain the fi)ant hlanket. Others, usually COlmfining a poly- 
mer modification, can cover a wide range of lnaterials, 
both acids and bases, and inav possess SOlne degree of fire 
resistance. This is important ior those inorgalfiC lnaterials 
that may also pose a fire hazard. 

At present, there is no single loam concentrate that is 
truly effective against all categories of volatile hazardous 
chemicals. A tew possess limited capabilities ill most catego- 
ries, but the`, are compromise inaterials sacrificing in one 
category to provide some capability in other categories. 
These may, however, be the best choice tor tirst respond- 
ers where an overall capability is essential. 

In all cases, however, the foam manufacturer  or the 
manufacturer 's literature should be consuhed to provide 
specific guidance for the chemical to be treated. 

NOTE: Vapor suppression can also bc omsidcrcd a cheln- 
ical method of mitigation. 

A-6-4.2 The procedures described in 6-.t.2.1 through 
6-4.2.10 should only be used by personnel trained in those 
procedures. 

A-6-4.2.1 Spontaneous ignition can occur through the 
heat of adsol'ptioll of flalnmable inaterials, and Calltion 
should be exercised. 

N()TE: Adsorbents saturated with volatile liquid chemi- 
CHIS C~tll  CI 'C , I IC  ~.t 111¢)1-12 S C V e l - C  Vi t l )Ol"  hazard than file spill 
a h m e  bet 'a t tse o[' the severely enlarged sur|ace ;ll'Cit ti)l- 
vapor release. 

Appendix  B Referenced Publicat ions 

B-I The fi)llowing documents or portions thereof are ret- 
erenced within this recommended practice tor inl iuma- 
tional purposes only and thus are not considered part of 
the recomlnendatio~as of this doculnent. The edition indi- 
cated fi)r each reference is the cnrrent  editi<m as of the 
date of the NFPA issuance of this doculnent. 

B-I.I  NFPA Publications. National Fire Protection Asso- 
ciation, 1 Battervmarch Park, I'.(). Box 9101, Quincy, MA 
02269-9101. 

NFPA 11, Standard/or Low Expan.sion Foam and Comhined 
Agent Svstem~, 1988 edition 

NFPA 1 IA, Standard Jbr Medium- and High-Expan.~ion 
Foam Svstem~, 1988 edition 

NFPA 16, Standard on the In.~lallatmn o[Deluge Foam-Water 
Sprinkler and Foam-ll:a/er Spray Sv.qem.~, 1991 edition 

NFPA 472, Standard Jor Prq/},.vsional Competence o/ 
Respondels to Hazardous Materials hwide~lts, 1992 edition. 

B-1.2 Other Publications. 

B-I.2.1 ASTM Publication. Ainerican Society lot Testing 
and Materials, 1916 Race Street, Philadelphia, PA 19103- 
1187. 

AS'IM F1129-88, ~ ~sing Aqm,ou.~ Foam.~ to Conhol the I'ap0r 
Hazard Jrom Immiscible 1 "olatde LHuids. 

B-1.2.2 U.S. Government Publications. U.S. ( ;overn-  
lnent  Pr in t ing  ()ffice, Su l )c r in tenden t  of l ) o c t l l l l e l l l S ,  
Washington, DC 20402. 

Title 29 CFR Parts 1910.120, 1910.134 

Title 40 CFR t'arts 261.33, 300, ":;02, and 355 

Title 49 CFR Parts 170-179. 

A p p e n d i x  C Suggested Reading List 

77u.~ Appendt+x I.~ ,ol a part o~ the rc~ ommemlahon.s o/lhs~ ,VI"IJA doc- 
,men/, but t~ im'huh,d /,r m/brmatmn pu~pme,s only. 

C-1 Introduction. 

This list provides the titles of references and olganiza- 
tions that may be of value to those responding to hazard- 
ous materials incidents. This list can be expanded based on 
personal prelercnces and rcquirelnellts. 
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The references are categorized by subject. The title, 
author, publisher, and place of  publication are given for 
each. The year of publication is not always given because 
many are revised annually. The user should attempt to 
obtain the most recent edition. 

The last section lists sources of these references as well as 
other information that might be useful. Usually, these 
agencies or associations will provide a catalog on request. 
Where available, phone numbers are also listed. 

C-2 References. 

C-2.1 Industrial Hygiene (Air Sampling and Monitoring, 
Respiratory Protection, Toxicology). 

Ca) Air Sampling Instruments for Evaluation of Atmospheric 
Contaminants, American Conference  of  Governmenta l  
Industrial Hygienists, Cincinnati, OH. 

(b) Direct Reading Colorimetric Indicator Tubes Manual, 
American Industrial Hygiene Association, Akron, OH. 

(c) Fundamentals of Industrial ttygiene, National Safety 
Council, Chicago, IL. 

(d) Industrial Hygiene and Toxicology/, Frank A. Patty, John 
Wiley and Sons, Inc., New York, NY. 

(e) Manual of Recommended Practice for Combustible Gas 
Indicators and Portable, Direct Reading Hydrocarbon Detectors, 
American Industrial Hygiene Association, Akron, OH. 

(D NIOSH/OSHA Pocket Guide to Chemical Hazards, DHHS 
No. 85-114, NIOSH, Department of Health and Human 
Services, Cincinnati, OH. 

(g) Occupational Health Guidelines for Chemical Hazards, 
DHHS No. 81-123, NIOSH, Department of  Health and 
Human Services, Cincinnati, OH. 

(h) Occupational Safety and Health Standards, Title 29, 
Code of Federal Regulations, Part 1910.120, "Hazardous  
Waste Operations and Emergency Response Final Rule," 
U.S. Government Printing Office, Washington, DC. 

(i) TLVs Threshold Limit Values and Biological Exposure 
Indices (Threshold Limit Values for Chemical Substances and 
Physical Agents in the Workroom Environment), American 
Conference of Governmental Industrial Hygienists, Cincin- 
nati, OH. 

C-2.2 Chemical Data. 

Ca) Chemical Hazard Response Infonru~tion System (CHRIS), 
U.S. Coast Guard, Washington, DC, Commandant  Instruc- 
tion M. 16565.12A. 

(b) CHRIS -- A Condensed Guide to Chemical Hazards, U.S. 
Coast Guard, Commandant  Instruction M 16565.11 a. 

(c) The Condensed Chemical Dictionary, G. Hawley, Van 
Nostrand Reinhold Co., New York, NY. 

(d) CRC Handbook of Chemistry. and Physics, CRC Press, 
Boca Raton, FL. 

(e) Dangerous Properties of Industrial Materials, N. Irving 
Sax, Van Nostrand Reinhold Co., New York, NY. 

(t) Effects of Exposure to Toxic Gases, Matheson. 

(g) Emergency Handling of Hazardous Materials in Surface 
Transportation, Association of American Railroads, Washing- 
ton, DC. 

(h) Farm Chemicals Handbook, Farm Chemicals Magazine, 
Willoughby, OH. 

(i) Firefighter's Handbook of Hazardous Materials, Baker, 
Charles J., Maltese Enterprises, Indianapolis, IN. 

(j) Fire Protection Guide to Hazardous Materials, National 
Fire Protection Association, Quincy, MA. 

(k) Hamrdous Materials Handbook, Meidl, J. H., Glencoe 
Press, Encino, CA. 

(1) The Merck Index, Merck and Co., Inc., Rahway, NJ. 

(m) Emergenc~, Action Guides, Association of  American 
Railroads, Washington, DC. 

C-2.3 Safety and Personnel Protection. 

Ca) A Guide to the Safe Handling of Hazardous Materials 
Accidents, ASTM STP 825, American Society tor Testing 
and Materials, Philadelphia, PA. 

(b) Fire Protection Handbook, National Fire Protection 
Association, Quincy, MA. 

(c) Guidelines for Decontamination of Firefighters and Their 
Equipment Following Hazardous Materials Incidents, Canadian 
Association of  Fire Chiefs, Ottawa (May 1987). 

(d) Guidelines for the Selection of Chemical Protective Cloth- 
ing. Volume 1: Field Guide, A. D. Schwope, P. P. Costas, 
J. O. Jackson, D. J. Weitzman, Arthur D. Little, Inc., Cam- 
bridge, MA (March 1983). 

(e) Guidelines for the Selection of Chemical Protective Cloth- 
rag. Volume 2: Technical and Reference Manual, A. D. 
Schwope, P. P. Costas, J.O. Jackson, D.J. Weitzman, J. O. 
Stull; Arthur D. Little, Inc., Cambridge, MA, 3rd edition 
(February 1987). 

(f) Hazardous Materials, Warren Isman and Gene Carl- 
son, Glencoe Press, Encino, CA, 1981. 

(g) Hazardous Materials EmeTgencies Response and Control, 
John R. Cashman, Technoinic Publishing Company, Lan- 
caster, PA (June 1983). 

(h) Hamrdous Materials for the First Responser, Interna- 
tional Fire Service Training Association, Stillwater, OK 
(1988). 

(i) Hazardous Materials: Managing the Incident, Gregory 
Noll, Michael Hildebrand, and James Yw)rra, Fire Service 
Publications, Stillwater, OK (1088). 

(j) Handling Radiation Emergencies, Purington and Patter- 
son, National Fire Protection Association, Quincy, MA. 

(k) Hazardous Materials hquries, A Handbook for Pre- 
Hospital Care, Douglas R. Stutz, Robert C. Ricks, Michael F. 
Olsen, Bradfi)rd Communications Corp., (;reenbeh, MD. 

(1) National Safetv Council Safety Sheets, National Safety 
Council, Chicago, IL. 

(m) Radiological Health -- Preparedness and Response in 
Radiation Accidents, U.S. Department of  Health and Human 
Services, Washington, DC. 

(n) Standa~zt First Aid and Personal Safety, American Red 
Cross. 
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C-2.4 Planning Guides. 

(a) A Fire Depmlment~ Cuide to hnplementing Title II1 and 
the OSHA tfazardous Materials Standard (August 1987), 
William H. Stringfield, International Society of Fire Service 
Instructors, Ashland, MA. 

(b) Federal Motor Carrier Safety Regulation.s Pocketbook, 
U.S. Department of Transportation, J. J. Keller and Asso- 
ciates, Inc. 

(c) Hazardous Chemical Spill Cleanup, Noves Data Corpo- 
ration, Ridge Park, New Jersey. 

(d) Occupational Safety and Health Guidance Manual for 
Hazardous Waste Site Activities, NIOSH/OSHA/USCG/EPA, 
U.S. Department of Health and Human Services, NIOSH. 

(e) Hazardous Materials Eme~genc~ Planning Guide, (March 
19~7), National Response Team. 

(t) Standard Operating Safety (;aides, Environmental 
Response Branch, Office of Emergency and Remedial 
Response, U.S. Environmental Protection Agency. 

C-3 Agencies and Associations. 

Agency for Toxic Substances Disease Registry 
Shamlee 28 S., Room 9 
Centers tor Disease Control 
Atlanta, GA 30333 
4(14/452-4100 

American Conference of Governmental Industrial 
Hygienists 

6500 Glenway Avenue -- Building I)-5 
Cincinnati, OH 45211 
513/661-7881 

American Industrial Hygiene Association 
475 Wolf Ledges Parkway 
Akron, OH 44311-1087 
216/762-7294 

American National Standards Institute, Inc. 
1430 Broadway 
New York, NY 10018 
212/354-3300 

American Petroleum Institute (API) 
1220 L Street N.W. 9th Floor 
Washington, DC 20005 
202/682-8000 

Association of American Railroads 
50 F Street N.W. 
Washington, DC 20001 
202/639-2100 

Chemical Manufacturers' Association 
2501 M Street N.W. 
Washington, DC 20037 
202/877-1100 

CHEMTREC 
Washington, DC 
800/424-9300 

The Chlorine Institute 
2001 L Street N.W. 
Washington, DC 20001 
202/639-2100 

Compressed (;as Association 
1235 Jetterson Davis Highway 
Arlington, VA 22202 
703/979-0900 

The Fertilizer Institute (TFI) 
1015 18th Street N.W. 
Washington, DC 20036 
202/861-4900 

International Society of 
Fire Service Instructors 

30 Main Street 
Ashland, MA 01721 
617/881-5800 

National Fire Protection Association 
1 Batterymarch Park, P.O. Box 9101 
Quincy, MA 02269-9101 
617/770-3000 

Spill Control Association of America 
Suite 1575 
100 Renaissance Center 
Detroit, MI 48243-1075 

U.S. Department of Transportation 
Materials Transportation Bureau 
DHM 51 
RS PA 
Washington, DC 20590 
202/366-4555 

U.S. EPA Office of Research & Development 
Publications -- CERI 
Cincimmti, OH 45268 
513/684-7562 

U.S. EPA ()ffice of Solid Waste (WH-562) 
Superfund Hotline 
40t M Street S.W. 
Washington, DC 20460 
800/424-9346 

U.S. Mine Safety and Health Administration 
Department of Labor 
4015 Wilson Boulevard, Room 600 
Arlington, VA 22203 
703/235-1452 

U.S. National Oceanic and Atmospheric Administration 
Hazardous Materials Response Branch N/CMS 34 
7600 Sand Point Way NE 
Seattle, WA 981 l 5 

C-4 Computer Data Base Systems. 

Hazardous Materials Information Exchange (HMIX) 
Federal Emergency Management Agency 
State and Local Programs Support Directory 
Technological Hazards Division 
500 C Street S.W. 
Washington, DC 20472 
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The NFPA Codes and Standards Development Process 

Since ! 896, one of the primary purposes of the NFPA has been to develop and update the standards covering 
all areas of fire safety. 

Calls for Proposals 
The code adoption process takes place twice each year and begins with a call for proposals from the public 
to amend existing codes and standards or to develop the content of new fire safety documents. 

Report on Proposals 
Upon receipt of public proposals, the technical committee members meet to review, consider, and act on the 
proposals. The public proposals - together with the committee action on each proposal and committee- 
generated proposals - are published in the NFPA's Report on Proposals (ROP). The ROP is then subject to 
public review and comment. 

Report on Comments 
These public comments are considered and acted upon by the appropriate technical committees. All public 
comments - together with the committee action on each comment - are published as the Committee's 
supplementary report in the NFPA's Report on Comments (ROC). 

The committee's report and supplementary report are then presented for adoption and open debate at either 
of NFPA's semi-annual meetings held throughout the United States and Canada. 

Association Action 
The Association meeting may, subject to review and issuance by the NFPA Standards Council, (a) adopt a 
report as published, (b) adopt a report as amended, contingent upon subsequent approval by the committee, 
(c) return a report to committee for further study, and (d) return a portion of a report to committee. 

Standards Council Action 
The Standards Council will make a judgement on whether or not to issue an NFPA document based upon the 
entire record before the Council, including the vote taken at the Association meeting on the technical 
committee's report. 

Voting Procedures 
Voting at an NFPA Annual or Fall Meeting is restricted to members of record for 180 days prior to the 
opening of the first general session of the meeting, except that individuals who join the Association at an 
Annual or Fall Meeting are entitled to vote at the next Fall or Annual Meeting. 

"Members" are defined by Article 3.2 of the Bylaws as individuals, firms, corporations, trade or professional 
associations, institutes, fire departments, fire brigades, and other public or private agencies desiring to 
advance the purposes of the Association. Each member shall have one vote in the affairs of the Association. 
Under Article 4.5 of the Bylaws, the vote of such a member shall be cast by that member individually or by 
an employee designated in writing by the member of record who has registered for the meeting. Such a 
designated person shall not be eligible to represent more than one voting privilege on each issue, nor cast 
more than one vote on each issue. 

Any member who wishes to designate an employee to cast that member's vote at an Association meeting in 
place of that member must provide that employee with written authorization to represent the member at the 
meeting. The authorization must be on company letterhead signed by the member of record, with the 
membership number indicated, and the authorization must be recorded with the President of NFPA or his 
designee before the start of the opening general session of the Meeting. That employee, irrespective of his 
or her own personal membership status, shall be privileged to cast only one vote on each issue before the 
Association. 


