
RESOLUTION NO. 08-18 

A RESOLUTION OF THE MAYOR AND CITY COUNCIL OF THE CITY OF 
MARICOPA, ARIZONA, DECLARING AS A PUBLIC RECORD THAT 
CERTAIN DOCUMENT FILED WITH THE CITY CLERK AND ENTITLED 
"CITY OF MARICOPA FIRE CODE," RELATING TO THE 
ESTABLISHMENT OF RULES AND REGULATIONS FOR THE 
SAFEGUARDING OF LIFE AND PROPERTY FROM FIRE AND 
EXPLOSION HAZARDS WITHIN THE CITY OF MARICOPA. 

WHEREAS, the International Code Council has developed comprehensive rules 
and regulations relating to the establishment of procedures regulating the safeguarding 
of life and property from fire and explosion hazards; and 

WHEREAS, the Maricopa Fire Department has provided some amendments to 
these rules and regulations to meet the needs of the citizens of the City of Maricopa; 
and 

WHEREAS, the City Council believes that declaring such document a public 
record and adopting its provisions by reference will be in the City's best interests; 

NOW THEREFORE, BE IT RESOLVED by the Mayor and City Council of the 
City of Maricopa, Arizona as follows: 

That certain document known as CITY OF MARICOPA FIRE CODE relating to 
the establishment of procedures regulating the safeguarding of life and property 
from fire and explosion hazards within the City of Maricopa, is hereby declared to 
be a public record, and three (3) copies shall remain on file in the office of the 
City Clerk of the City of Maricopa for examination by the public. 

PASSED AND ADOPTED by the City Council of the City of Maricopa, Arizona 
this 6th day of May, 2008. 

~;2 ~ 
Mayor 

ATTEST: 

Vanessa Bueras, CMC 
City Clerk 

APPROVED AS TO FORM: 
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• 

• 

City of Maricopa 

Amendments to International Fire Code, 2006 Edition 

Designated as a Public Record In: 

City of Maricopa City Clerk's Office 

Pursuant to City of Maricopa Resolution# ____ _ 

Effective: ----

SUBMITTAL 

By: 

City of Maricopa Fire Department 
P.O. Box 610 

Maricopa, Arizona 85239 

Amendments to International Fire Code, 2006 
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1. That a certain document, three {3) copies of which are on file in the city Clerk's office of the 

City of Maricopa, being marked and designated as the International Fire Code, 2005 edition 

including Appendix B: Fire flow Requirements for Buildings, Appendix C: Fire Hydrant Locations 

and Distribution, Appendix D: Fire Apparatus Access Roads, Appendix E: Hazard Categories, 

Appendix F: Hazard Ranking and Appendix G: Cryogenic Fluids-Weight and Volume Equivalents 

as published by the International Code Council, be and is hereby adopted as the Fire Code of 

the City of Maricopa, in the State of Arizona regulating and governing the safeguarding of life 

and property from fire and explosion hazards arising from the storage, handling and use of 

hazardous substances, material, and devices a1d from conditions hazardous to life or property 

in the occupancy of buildings and premises he·ein provided; providing for the issuance of 

permits and collection of fees therefore; and each and all of the regulations, provisions, 

penalties, conditions and terms of said Fire code on file in the office of the and hereby referred 

to, adopted, and made a part hereof, as if fully set out in this resolution, with additions, 

insertions, deletions, and changes, if any, prescribed in II 2 of this resolution. 

2. That the following sections are hereby revised: 

Section 101.1 is hereby amended to read as follows: 

Section 101.1 Title. These regulations shall be known as the Fire Code of the City of 

Maricopa, hereinaher referred to as "this code." 

Section 101.2.1 is hereby amended to read as follows: 

Section 101.2.1 Appendices. The following appendices are adopted as part of this code 

by the City of Maricopa: Appendices B,C,D,E,F & G. Other provisions in the appendices 

shall not apply. 

Section 105.1.1 is hereby amended to read as follows: 

Section 105.1.1 Permits required; fees. It shall be unlawful for any person, firm, or 

corporation to use a building or premises or engage in any activities for which a permit 

is determined to be required by the code official without having first obtained such 

permit. The fees for fire code permits shall be established by the City of Maricopa fire 

code fee schedule. Permit fees shall be paid prior to issuance of the permit. Issued 

permits shall be kept on the premises designated therein at all times and shall be readily 

available for inspection by the fire code official. 

Section 105.1.1.1 is hereby added to read as follows: 

Section 105.1.1.1 Work commencing before permit issuance; fees. Any person who 

commences any work on an item requiring a fire code permit before obtaining the 
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necessary permits shall be liable for the cost of the permit, along with an additional 

assessment equal to the normal assessed permit fees. 

Section 105. 7 is hereby amended to read as follows: 

Section 105.7 Required construction permits. The fire code official is authorized to 

issue construction permits for work as set forth in Sections 105.7.1 through 105.7.15. 

Section 105.7.14 is added as follows: 

Section 105.7.14 Access-controlled egress doors. A construction permit is required to 

install or modify the connection to the fire alarm system for access-controlled egress 

doors in accordance with Section 1008.1.3.4. 

Section 105.7.15 is hereby added as follows: 

Section lOS.7.15 Delayed egress locks. A construction permit is required to install to the 

fire alarm system for delayed egress locks in accordance with Section 1008.1.8.6. 

Section 106.2.1 is hereby added as follows: 

Section 106.2.1 Inspection requests. It shall be the duty of the holder of the permit or 
their duly authorized agent to notify the fire code official when work is ready for 

inspection. It shall be the duty of the permit holder to provide access to and means for 

inspections of such work that is required by this code. 

Section 105.2.2 is hereby added as follows: 

Section 106.2.2 Approval required. Work shall not be done beyond the point indicated 

in each successive inspection without first obtaining the approval of the fire code 

official. The fire code official, upon notifica_tion shall make the requested inspections 

and shall either indicate the portion of the construction that is satisfactory as 

completed, or notify the permit holder or the agent wherein the inspection fails to 

comply with this code. Any portions that do not comply shall be corrected and such 

portions shall not be covered or concealed until re-inspected and authorized by the fire 

code official . 

3 



• 

• 

• 

Section 106.3 is hereby amended to read as follows: 

Section 106.3 Concealed work. It shall be the duty of the permit applicant to cause the 
work to remain accessible and exposed for inspection purposes. Whenever any 
installation subject to inspection prior to use is covered or concealed without having 
first been inspected and approved, the fire code official shall have the authority to 

. require that such work be exposed for inspection. Neither the fire code official nor the 
jurisdiction shall be liable for expense entailed in the removal or replacement of any 
material required to allow inspection and all expenses shall be incurred by the permit 
applicant. 

Section 106.4 is hereby added to read as follows: 

Section 106.4 On-site construction documents. One set of code official approved 
construction documents shall be on the job site for each inspection. Failure to have 
approved construction documents on site shall result in canceling the inspection and is 
subject to assessment of a fee in accordance with the adopted consolidated fee 
schedule of the City of Maricopa. 

Section 109.3 is hereby amended to read as follows: 

Section 109.3 Violation Penalties. Persons who violate a provision of this code or shall 
fail to comply with any of the requirements thereof or who shall erect, install, alter, 
repair, or do work in violation of the approved construction documents or directive of 
the fire code official, or of a permit or certificate used under provisions of this code, 
shall be guilty of a Class I misdemeanor punishable by a fine of not less than two 
hundred and fifty dollars ($250.00) nor more than twenty five hundred dollars 
($2,500.00). Each day that a violation continues after due notice has been served shall 
be deemed a separate offense. 

Section 111.4 is hereby amended to read as follows: 

Section 111.4 Failure to Comply. Any person who shall continue any work after having 
been served with a stop work order, except such work as that person is directed to 
perform to remove a violation or unsafe condition shall be liable to a fine of not less 
than two hundred fifty dollars ($250.00) or more than twenty five hundred dollars 
($2,500.00) 

Section 202 is hereby amended to add the following definitions: 

Section 202 STANDBY PERSONNEL. Qualified fire service personnel, whether City 
employees or otherwise as reasonably approved by the Fire Chief. When utili2ed, the 
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number required shall be as directed by the Fire Chief. Charges for utilization of city 

employees as standby personnel shall be as set forth in the City of Maricopa Fee 
Schedule or as customary. 

Section 202 SPECIAL FIRE RISK AREA. Land which is covered with grass, grain, brush, 

refuse or forest, whether privately or publicly owned, which is so situated or is of such 

inaccessible location that a fire originating upon it would present an abnormally difficult 

job of suppression or would result in a great or unusual damage through fire or such 

areas designated by the code official. 

Section 311.2.2 is hereby amended to read as follows: (deleting Exceptions 1 & 2) 
:· .• ,:i' .. , 

Section 311.2.2 Fire Protection. Fire alarm, sprinkler and standpipe systems shall be 

maintained in an operable condition at all times. 

Section 508.3 is hereby amended to read as follows: 

Section 508.3 Fire flow. Fire flow requirements for buildings or portions of buildings.and 

facilities shall be determined by an approved method and in accordance with Appendix 

B. The fire code official shall require an approved independent third party individual or 

firm to conduct a fire flow test prior to issuance of a certificate of Occupancy . 

Section 508.3.1 is hereby added to read as follows: 

Section 508.3.1 Fire flow verification. The fire code official may require all new 

buildings or structures to provide fire flow verification according to the requirements in 

Appendix B. Verification shall be conducted by an approved separate third party· 
certifying the fire flow data. 

Section 508.5.2.1 is hereby added to read as follows: 

Section 508.5.2.1 Water distribution system failure notification. Each water service 
provider serving areas within the city, whether municipal or private, shall notify the Fire 

Department of any failure in their water distribution system, hydrant repair main 

breaks, pump failures, or other interruptions of water supply that may affect water' 

supply for fire control purposes as soon as possible. in writing. 
I 

Section 508.2.2 is hereby added to read as follows: 

Section 508.2.2 Out of service hydrants. Any hydrant that is out of service shall have an 

out of service ring located on the largest diameter discharge and shall remain in place 

until the hydrant is operational and verified by the Fire Department . 
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Section 903.2.1.1 is hereby amended to read as follows: 

Section 903.2.1.1 Group A-1. An automatic sprinkler system shall be provided for 

Group A-1 occupancies. 

Section 903.2.1.2 Group A-2. An automatic sprinkler system shall be provided for 

Group A-2 occupancies. 

Section 903.2.1.3 is hereby amended to read as follows: 

Section 903.2.1.3 Group A-3. An automatic sprinkler system shall be provided for Group 

A-3 occupancies. 

Section 903.2.1.4 is hereby amended to read as follows: 

Section 903.2.1.4 Group A-4. An automatic sprinkler system shall be provided for 

Group A-4 occupancies. 

Section 903.2.2 is hereby amended to read as follows: 

Section 903.2.2 Group E. An automatic sprinkler system shall be provided for Group E 
occupancies. 

Section 903.2.3 is hereby amended to read as follows: 

Section 903.2.3 Group F-1. An automatic sprinkler system shall be provided throughout 

all buildings containing Group F-1 occupancy. 

Section 903.2.6 is hereby amended to read as follows: 

Section 903.2.6 Group M. An automatic sprinkler system shall be provided throughout 

all buildings containing Group M occupancy. 

Section 903.2.7 is hereby amended to read as follows: 

Section 903.2.7 Group R. An automatic sprinkler system installed in accordance with 

Section 903.3 shall be provided throughout all buildings with a Group R fire area . 
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Exception #1. Automatic sprinkler systems shall not be required in R-3 

occupancies of 5.000 square feet or less. 

Exception 112. Congregate liv'ing facilities with 5 or fewer persons. 

Section 903.2.8 is hereby amended to read as follows: 

Section 903.2.8 Group S-1 &-H. An automatic sprinkler system shall be provided 

throughout all buildings containing Group 5-1. 

Section 903.2.8.1 is hereby deleted: 

Section 903.2.8.2 is hereby deleted: 

Section 903.2.9 is hereby added: 

Section 903.2.9 Group S-2. An automatic sprinkler system shall be provided throughout 

all buildings containing a Group 5-2 occupancy . 

Section 903.2.13.1 is hereby added to read as follows: 

Section 903.2.13.1 Group B. An automatic sprinkler system shall be provided 

throughout buildings containing a Group B occupancy. 

Exemption #1. Temporary modular sales offices for the intended use of 

residential sub-division home sales provided adequate fire flow is available 

according to Section 508 and Appendix B of the 2005 lFC as amended. 

Exemption 112. Temporary modular construction offices for the intended use of 

specific residential sub-division or commercial development sites provided 

adequate fire flow is available according to Section 508 and Appendix B of the 

2006 lFC as amended. 

Section 903.2.13.2 is hereby added to read as follows: 

Section 903.2.13.1 Group F-2. An automatic sprinkler system shall be provided 

throughout all buildings containing a Group F-2 occupancy . 
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Section 903.2.13.3 is hereby added to read as follows: 

One and Two Family Dwellings as referenced in the International Residential Code 

(Scope R101.2 provisions). An automatic sprinkler system shall be provided for all one 

and two family dwellings greater than 5,000 square feet as set forth under the 

provisions of the International Residential Code Scope Rl0l.2. 

Section 903.3.5 is hereby amended to read as follows: 

Section 903.3.S Water supplies. Water supplies for automatic sprinkler systems shall 

comply with this section and the standards referenced in Section 903.3.1. The potable 

water supply shall be protected against backflow in accordance with the requirements 

of this section and the International Plumbing Code. Automatic sprinkler systems water 

supply data for hydraulic calculations shall be based on a curve that is 90 percent of the 

available water supply curve as determ;ned by flow test information. 

Section 903.3.7 is hereby amended to read as follows: 

Section 903.3.7 Fire Department connections. The fire department connection (FDC) 

shall be a separate approved line that connects to the sprinkler riser above the control 

valve. The location of fire department connections shall be approved by the fire code 

official and, unless shown to the fire code official to be adequate based on unique 

circumstances to the development, be located within 150 feet of a hydrant. 

Section 903.7 is hereby added to read as follows: 

Section 903.7 Protection and security of sprinkler systems. All fire sprinkler risers shall 

be secured and protected from the environment and being located inside the building 

or structure with a direct exterior access. 

Section 904.11.6.6 is hereby added to read as follows: 

Section 904.11.6.6 Additions, alterations or repairs. Existing automatic fire 

extinguishing systems shall be upgraded to an approved fire extinguishing system, 

installed throughout all portions of any commercial cooking system when there are 

additions, alterations or repairs made when an existing non-compliant system can no 

longer be serviced and maintained in a certified operational condition. 

Section 907.10.3 is hereby added to read as follows: 
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Section 907.10.3 Interior Tenant Notification. Interior Tenant Notification shall be 

provided when monitoring of the fire sprinkler system is provided. 

Shell Buildings: 1 (one) horn strobe shall be installed and operational within the 

interior space prior to final. When demising walls are present, 1 (one) horn-strobe shall 

be installed for each space. Multi-story buildings shall require a minimum of 1 (one) 

horn-strobe per level. 

Tenant Improvements (Shell build-outs): 1 (one) horn-strobe shall be provided 

for each individual tenant. When a common area is provided serving multiple tenants, a 

minimum of 1 (one) horn-strobe in the common area shall be provided. 

These requirements may be increased based on occupancy type or if reasonably 

necessary for adequate protection of life safety as determined by the fire code official. 

Section 2701.5.1 is hereby amended to read as follows: 

Section 2701.5.1 Hazardous Materials Management Plan. Where required by the fire 

code official, each application for a permit shall include an electronic Hazardous 

Materials Management Plan (HMMP) in a format acceptable to the fire code official. The 

HMMP shall include a facility site plan designating the following: 

1. 
2. 

3. 
4. 
5. 

6. 

7. 

8. 

Storage and use areas. 
Maximum amount of each material stored or used in•each area. 

Range of container sizes. 
Locations of emergency isolation and mitigation valves and devices. 

Product conveying piping containing liquids or gases, other than 

utility owned fuel gas lines and low-pressure fuel gas lines. 

On and off positions of valves for valves that are of the self

indicating type. 
Storage plan showing the intended storage arrangements, including 

the location and dimension of aisles. 
The location and type of emergency equipment. The plans shall be 
legible and drawn approximately to scale. Separate distribution 

systems are allowed to be shown on separate pages. 

Section 2701.5.2 is hereby amended to read as follows: 

Section 2701.5.2 Hazardous Materials Inventory Statement (HM1S). Where required by 

the fire code official, an application for a permit shall include an electronic HMIS in a 

format acceptable to the fire code official. The HMIS shall include the following 

information: 
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1. 
2. 
3. 
4. 

5. 

6. 
7. 

Manufacturer's name. 

Chemical name, trade names, hazardous ingredients. 

Hazard classification. 

MSDS 

United Nations (UN), North America (NA) or the Chemical Abstract 

Service (CAS) identifications number. 

Maximum quantity stored or used on-site at one time. 

Storage conditions related to the storage type, temperature and 

pressure. 

3. In addition to the requirements of the 2006 international Fire Code, an approved automatic 

sprinkler system shall be installed in all expanded, remodeled, and newly constructed buildings 

with a total floor area of greater than zero (O) square feet. 

Exception 1. 

a) Group R-3 Occupancies 

b) Group U Occupancies 

Exception 2 . 

All additions to existing buildings or structures and all buildings or structures that 

are expanded by an addition(s) shall be provided with an automatic fire 

protection system complying with 903.3 with the following exception(s): 

1. An existing non-sprinkled building or structure and addition(s) to such 

existing building, provided the occupancy of the existing building is not 

changed, the addition is the same occupancy, and the total area of all 

such additions to the building do not exceed one thousand (1,000) square 

feet. 

"The above exception does not supersede other requirements of this 

chapter or the City of Maricopa Fire Code." 

If a conflict occurs between the requirements of the building code or the fire code and this 

section, the most stringent requirement shall apply. 

Section 3204.3.1.1 is hereby amended to read as follows: 
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3204.3.1.1 location. Stationary containers shall be located in accordance with Section 

3203.6. Containers of cryogenic fluid shall not be located within diked areas _containing 

other hazardous materials. 

Section 3404.2.9.5.1 is hereby amended to read as follows: 

3404.2.9.5.1 Location where above ground tanks are prohibited. Storage of Class I and 

II liquids in above-ground tanks is prohibited within the limits established by City of 

Maricopa Zoning Code. 

Section 3406.2.4.4 is hereby amended to read as follows: 

3406.2.4.4 Locations where above ground tanks are prohibited. The Storage of Class I 

and II liquids in above-ground tanks is prohibited within the limits established by City of 

Maricopa Zoning Code. 

Section 3804.2 is hereby amended to read as follows: 

3804.2 Maximum capacity within established limits. Within the limits established by 

the City of Maricopa Zoning Code restricting the storage of liquefied petroleum gas for 
the protection of heavily populated or congested areas, the aggregate capacity of any 
one installation shall not exceed a water capacity of 2000 gallons {7570L) 

5. That Resolution No. ___ of the City of Maricopa adopting the 1997 Uniform Fire Code 

and all other resolutions or parts of resolutions in conflict herewith are hereby repealed. 

6. That if any section, subsection, sentence, clause or phrase of this resolution is, for any 

reason, held to be unconstitutional, such decision shall not affect that validity of the remaining 

portions of this resolution. The City of Maricopa hereby declares that it would have passed this 

resolution, and each section, subsection, clause or phrase thereof, irrespective of the facts that 

ar1y one or more sections, subsections, sentences, clauses and phrases be declared 

unconstitutional. 

7. That nothing in this resolution or in the Fire Code hereby adopted shall be construed to 

affect any suit or proceeding impending in any court, or any rights acquired, or liability incurred, 

or any causes of action acquired or existing, u1der any act or resolution hereby repealed as 

cited in# 4 of this resolution: nor shall any just or legal right or remedy of any character be lost, 

impaired, or affected by this resolution . 
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8. That the Fire Chief or senior fire official hereby ordered and directed to cause this resolution 

to be published in a newspaper or general circulation. 

9. That this resolution and the rules, regulations, provisions, requirements, orders and matters 

established and adopted hereby shall take effect and be in full force and effect ___ _ 

Appendices 

NO CHANGES MADE TO APPENDICES 
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APPENDIX B 

FIRE-FLOW REQUIREMENTS FOR BUILDINGS 

The provisi.on.f l'01ttained in this appendix are not mandtltory unless specifically referenced in the adopting ordinance. 

SECTION 8101 
GENERAL 

B101.1 Scope. The procedure for determining fire-flow 
requirements for buildings or portil1ns of buildings hereafter 
constructed shall be in ~ccordance with this appendix. This 
appendix does not apply to s.tructures other than buildings. 

SECTION 8102 
DEFINITIONS 

B102.1 Definitions. For the purpose of this appendix. certain 
tenns are defined as follows: 

FIRE-FLO\'\'. The flow rate of a water supply. measured at 20 
pound:-. per square inch (psi) ( I JS kPa) residual pressure. that is 
available for fire fighting. 

FIRE-l'LOW CALCULATION AREA. The floor area. in 

squ:ue feet (m.:). used to detemline. the required fire fiow. 

SECTION 8103 
MODIFICATIONS 

8103.1 Decreases. The! fire chief is authorized to reduce the 
fire-flow rtquirements for isolated buildings or a group of 
buildings in rural areas or small :;ommunities where the devel
opment of full f:re-f1ow requirements is impraclic~l. 

BIOJ.2 Increases. The fire chief is J.llthoriztJ to itKrease the 
fire-flow requiremenl'> where conditions indicate an urrn:,;u<1l 
.s~1sceptibility to group fire:-. or contlagrations. An increase 
shall not be more than twice that required for the building under 
considewtion 

B 103.3 Areas without water supply systems. For informi:l
tion regarding wi:lter supplies for fire-lighting purpo:-.e.s in rural 
:md suburban areas in which i:ldequate anJ reliable w:.i.ter sup
p!y systems do not exist. the fire codt official is authorized to 
utilize NFPA 1142 or the lnternmimwl \Vildland-Urhmi lnrer
face Code. 

SECTION 8104 
FIRE-FLOW CALCULATION AREA 

8104.1 General. The' fire-flow calculation area shall be the 
toti:ll floor area of all floor levels within the e.~terio:r walls, and 
under the horizonc.11 projection.~ of the roof of a building. 
except as modified ln Section BI 04.3. 

B 104.2 Area separation. Portions of buildings which are sep • 

arated by fire walls without openings, constructed in ac..:or
dance with the international Building Code, are iJllowed to be 
considered as separate fire-flow calculation are:is. 

2006 INTERNATIONAL FIRE cooE® 

B10-4.3 Type IA and Type 1B construction. The fire-flow cal
cul:nion area of buildings construc<:ed of Type IA and Type;: IB 
construction shall be t'1e area of the three largest successive 

floors. 

Exception: Fire-tlow calcularion area for open parking 
garages shall be dt::termintd by the:. area of the largest floor. 

SECTION 8105 
FIRE-FLOW REQUIREMENTS FOR BUILDINGS 

8105.1 One- and two-family dwellings. The minimum 
fire-flow req_uirerne.nts for one- and two-fr1mily dwe]!ings hav
ing .:i. fire-flow calculation areo. which docs not e.xcced 3.600 
square fc:et (344.5 m~) shall be 1,000 gallons per minute 
(3785.4 Umin). Fire-flow and f1ow duration for dwellings hav
ing a fire-flow c..ikulation area in txcess of 3.600 square feet 
(34<!.5 m 1) .shall not be less than that sped tied in To.ble 8 I 05.1 . 

E:...:ception: A reduc:ion in required tire flow of 50 percent. 
as approved. is allowed when the building is provided with 
an approved autom;,itic sprinkler system. 

B 105.2 Buildings other than one• and two-famil)' dwellings. 
The minimum fire-flmv and flow duration for buildin~s other 
than one- and two-family dwellings shall be .::is SpeL;fied in 

Table B 105.1. 

Exception: A reduction in required fire-flow of up to 75 
percent. as approved. is allowed when the building is pro
vided with an approved autom,ltic sprinkler system installed 
in i:lccordance with Section 903.3. I .1 or 903.3.1.2. The I 
re~uhing fire-flow shall not be less than l.500 gallons per 
minute (5673 L/min) for the prescribed duratiori a!i speci

fied in Table BI 05.1. 

ICC 

ICC 

SECTION 8106 
REFERENCED STANDARDS 

fBC lntern:1tional Building Cod..:: 

fWUIC International Wildland
Urban !nC<!rfoce Code 

B 104.2. 
Table B 105.1 

B 103.3 

NfPA I 142 Stand,m.J on Waier Supplie.~ for B 103.3 
Suburbtrn i:lnd Rural Fire fighting 

393 



• 

• 

• 

APPENDIX B 

TABLE B105.1 
MINIMUM REQUfAED Fl~E-FLOW ANO FLOW DURATION P:-OR BUILDINGS' 

FlRE-F'LOW CALCULATION AREA (sciuiire lee1) 

Type IA //Ind IBb Type IIA and IIIAb Type IV end Y-Ab Type 118 llnd 1118b Typo V-Bb 

0-22.700 0-12.700 0-8.200 0-5.900 0-3.600 

22.701-30,200 12.701-17.000 8,201-10.900 .5.901-/.900 3.601--1.SCXl 

3U.:!0l-_l.8.7(10 17.CXll-21.800 10.901-12.900 7.901-9.81)0 4.801-6.200 

)8.701-48.3111) 21.801-2000 12.90l-17AOO 9.801-12.600 6.201-7.700 

48:io 1-59.ooo 24.20 1-33.21)1) 17...l-0!-21.300 12.601-15.400 7.701-9.400 

59.001-70.900 33.201-39.700 21 . .301-25.500 15.401-IRAOll 9,401-\l.J(\l) 

70.901-83.700 39.701-47.100 25.501-30.100 ISA-Ul-21.300 I UQI-IJ.401) 

83.70)-97.700 47.IOl-5-l.91l0 30.101-35.200 21.SIJl-2.5.900 I J,401-15.6\JIJ 

97.7Ul-l l2.700 54.901-63.400 35.201-40.600 25.901-29,301) 15.601-18.ll\XI 

I 12,701-11.8.70fJ 63.-1-0 l-72.--100 40.601-46.400 29.301-33.500 18.001-20.600 

l23.70 J. l 45.900 72.'lO 1-82.1 00 46.401-52.500 ;:iJ.5M-37.9U(J 20.601-13.300 

145.901- lfA.200 82.10\-92.400 51.501-59.100 37.901-42.700 23.301-26.3(.10 

164.201-183.400 93.401-103.101) 59.101-66.0IJIJ '42.70!-47,700 26.30 !-:29.300 

183.401-203, 700 103.101-114.600 66.001-73.300 47.701-53,000 29.30\-32.600 

203, 701-225,200 l 14.601-126.700 73.301-81.100 53.001-58.600 32.6Dl-36.000 

125.201-24 7.7()() 1?6.701-!39ACO S1,101-89.:WO 5S.60J-65.:.l-00 36.001-39.600 

-:'.47. 10 1-211.:rno 13:JAO !-l_:;2.60(J S9.201-97.i'OO 55.40 l -71).600 39.601-43.400 

271.201-29:5.900 152.601-166.500 97.701,106.SUO 70.601-77.000 43.401--l-7.400 

295.901-Greater 166.501-Grcure:r 106,50l-115.8UO 77 .00 ! -83. 700 47.JO 1-5 I . .5fj0 

- - I 15.31)1-125.51)1) 83.70 {-90.600 ! 5 1.50 I -55. 71JO 

- - l25.50l-l35.500 90.60 I ~97 .91)1) 55.701-60.2[~) 

- - I .15.501-145.SOI) 97.91ll-106.800 61l.201-fA.RCXJ 

- - l-1-5.801-156.700 106.801-113.200 64.S0l-69.6(]0 

- - !.56.701-167.900 l 13.20 I- I 21.300 69.60l-74.6G<J 

- - 167.901-179.400 121,301-129.600 74.601-79.SCO 

- - 179.401-19!.40\) 129.601- 133.JIIO 79.801-85.100 

- - 19 l AO 1-Grtater 13RJ0I-Greater 8S. l O I-Greater 

For SI: I ~q·Jare foot-. 11.09!0 m.:, I gallon p<!r mirrnt<: "'J.785 L/tn. J pounJ per square inch c... fi.S95kP.o 
a Thi: minimum requin:<l ~rt· tlow shall bi:: ;ti lowed lO be n.:U.w.:t'J by 25 p~rct:11t for Group R. 

Types uf l·1mstru~·tion un: h:L~,;i,J 011 1hc /,11dnwli£1ri1d lluildiu1:: Cude. 
M<!asun:d :11 :o p.,i . 
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FIRE-FLOW FLOW DURATION 
(gallons per mlnute)c (hours} 

[j(J() 

1.750 

2.000 
2 

2.250 

2.500 

2.750 

3.000 

3.~50 
3 

).500 

3.750 

4.000 

4.250 

I .:UOO 

4.750 

5.000 

5.250 

5.500 

5.750 

I 6.000 4 

I 6.150 

6.500 

6,750 

7,0()(1 

7,2.50 

7.500 

7.75() 

I 
8.000 I 
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APPENDIX C 

FIRE HYDRANT LOCATIONS AND DISTRIBUTION 

The provisions contained in this appendix arc not mandatory ur-iless specifically referenced in the adopting. ordinance. 

SECTION C101 
GENERAL 

C101.I.Scope. fire hydrants shall be provided in accordance 
with this appendix for the prote<:tion ot' building.s. or portion:-; 
of b·Jildings. here:.-ifcer constructed. -

SECTION C102 
LOCATION 

CI02.J Fire hydrant locations. fire hydrants skdl be pro
vided along required tire apparatus acce~s ro<!ds Llr.d a<lja<.:ent 
public _,treets. 

SECTION C103 
NUMBER OF FIRE HYDRANTS 

Cl03.l Fire hydrants a._:ai\ah\e. The minimllm number of fire 
hy<lrar.ts available to a building shJ.ll not be less than th:.n Ested 
in Table CI05.l. The number of tire hvdrnnts avaibble to a 
com pie:< or subdiYision sh.ill not be [i;;>ss· than that determined 
by spa<:ing requirement.-; Jistc:d in Table C 105.1 whc:i applied 
to fire apparatus acce::-s ro..ic!s and perimeter public streets from 
which fire operations rnuld bc: condi..1ctc:d. 

SECTION C104 
CONSIDERATION OF EXISTING FIRE HYDRANTS 

Cl04.l Existing tire hydrants. Exi,:;ting fire hydro.nts on pub~ 
lie streets are allowed to be considered as available. Existing 
fire hydrJ.nts on .:idjacent prope11ies shall not be considered 
nvailab\e unless fire app<ir:.Jtus access roads extend betwet;n 
properties ande:isements ;i.re establbhed to pre\'ent obst~ction 
of st.:ch roads. 

SECTION C105 
DISTRIBUTION OF FIRE HYDRANTS 

Cl05.1 Hydrant spacing. The average spacing between fire 
hydrants shJ.11 not exceed that listed in Table C 105. \. 

Exception: The tire chic:f is :i.uthori1.ed to accept a det1-
ciency of up to IO percent where existing fire hydr:.mts pro
vide all or 3 portion of the required fire hydrant service . 

Regnrdkss of the average spacing. fire hydrants shall b<! 
locatc:U :-uch that :.tit poio:s on sueers .1nd . .1ecess roads adjncent 
w a building are within the di'.--tances listed in Table CI 05. l. 

TABLE C105,1 
NUMBER ANO DISTRIBUTION OF FrRE HYDRANTS 

FIRE-FLOW REQUIREMENT MINIMUM NUMBER 
(apm) OF HYDRANTS 

1.750 or less I 

:2,000-".7 50 , -
2.500 3 

3.000 3 

3.500-4.000 4 

4.500-5.000 5 

5.500 6 

6.000 6 

6.500-7,000 7 

7.500 or more 8 or more 

For SI· l fuut = 311-'.S mm. ! g:lilon per niiml!t: = 3,78.5 Uni. 

:i. Rt:duce by I 00 !ctt l'or dead-e-r.J :meets o:- maJ.~. 

AVERAGE SPACING 
BETWEEN HYDAANTS~.b, c 

(fN!I) 

500 

450 

I 450 

400 

350 

300 

300 

250 

250 

200 

MAXIMUM DISTANCE FROM 
ANY POINT Ori STREET OR ROAD 

FA ONT AGE TO A HYDRANr 

250 

225 

225 

225 

210 

180 

180 

150 

150 

120 

b Wh_en: \lrcct, are pro1·iJeJ w(th meJi:,n Jivido:r!-t whid'i o,;ar. be cnb~ed by fire fighrer.\ pulliug hu,~ liTJc~. or,\:h<!re arl<!ri,d ?reet_s :iri: providt!:d with four u: more 

tr:iltic !a:1tc!s :rnd have a lraffi..: .,:l,unt uf more th:m J0.000 l'eh:cks p<!r Jay. h:,:drnnt spacing .<>hn.11 aveage 5C{) tccl l1n ca.:h ~tr.k ot lhe streel ,rnd be arr:1n,ged on ;m 
al1trn;1ting b;.i.,;is up to :1 tire-rl{•w re411ircmc111 0f 7,000 g:illnns per minrne am! •.IOO kct for higher tire-flow requi,em,:nIS 

c. \Vh<!r<! new water mair;s ;ir: c:.t(cn<led a)ung .itn:cl.~ where hyi..!rnnh ure nn1 uetc!Lko.l for prm,·~tilln ur~LTuc111re_., or .,i111:lar lire prnbbns. fire- hydr:1ms :;hall b<! pm-

v1Jeti :ll _.,pat·ing not tu i:xcc~d I ,OllO l'<!<!I !O pro·,•id<! for tr:m~pnrtalion h:iz:irch. · 

d. Reduct by 50 fo<!"t for dt;1<l-ernl .~treets or m:.itls. 

e. One hy<lram for e:10:h 1.000 g:1llon., fl<!~ minu:e or fr.1c(iun th..:reot'. 
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APPENDIX D 

FIRE APPARATUS ACCESS ROADS 
The pron·sions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance, 

SECTION 0101 
GENERAL 

DIOl.1 Scope. Fire apparatus acce~s road:- .~hall be in ..iccor• 
<lance with this appendi,~ a,1d all other applii:.:blc requirements 
ot the ln!ern,uional Fire Code 

SECTION 0102 
REQUIRED ACCESS 

D102.l Access and loading. Facilities. building~ or ponions 
of b1..iklinis h~n:after consuucted :,hnll be acce~sible to fire 
dcpr,rtmenC apparau.:.s by way of an appr\weJ tlrc apparatus 
access road with .:in asphnll. corn .. ·rctc or other ..:ppro\·cd driving 
surface capable of supponing the irnpo~ed l()ad of tire .:ippara-
1us weighing at leist 75,000 pound~ (3-l 050 kg). 

SECTION D103 
MINIMUM SPECIFICATIONS 

Dl03.I At.'Cess road width with a h,·dr:mt. \Vhere a fire 
hydrant is lcx:a:~d on:'. fire apparatus acc~ss road. tile minimum 

road width shall be 26 feet (7925 mm). Sec Figure D103.l. 

D lOJ.2 Grade. Fire app:tr:itu:s t\Cce:,s road~ .~hall nut ex.;;ecd !O 
percent in grad..: 

Exception: Gr:tdcs s:..::eper than !O p..::rcent as ,1ppm,.,cd by 
the fire chief. 

fur SI: I :0.1t = 3ll4 .. ~ mm. 

E·,'t 
26'~ 1-

96' DIAMETER 
CUL-0E.-SAC 

,:,".-~i T~~~, 
TY;;>' 

__.. 26' 

120" HAMMERHEAD 

6C-' 'Y" 

D IOJ.3 Turning radius. The minimum turning rndius sh8ll be 
dctt:nnilll:U b)' the fire code ot"fidal. 

D IOJ.-1 Dead ends. Dead-end fire appar,nu:<- ;1cce:-.s ro~Js in 
excess of 150 feet ( 45 720 mmJ shall be provided with width 
and turnaround prnvisi~,ns in <1c;:ord;ince with Table D 103.4. 

LENGTH 

TABLE 0103.4 
REQUIFIEMENTS FOR DEAD-END FIRE 

APPARATUS ACCESS FIOADS 

WIOTH 
(lee!) (feet} TURNAROUNDS REQUIRED 

0-150 20 None m-iuired 

l20-l"r1ol H:immcrhcad. 60-fom .. y·· or 

}51-500 20 96.fooc-Ciam..:ter ,;ul-de-sa;: in 
~~·cordanre with Figu:e DI03."l 

120-folJt Hammerhead. 6().foot ··'(' or 

501-750 26 96-foot-Ji.imet::r cul-de-s,u.: in 
:1ccord:lllce wich Figure DWJ. ! 

Ov::r 750 Special appro\'al required 

f11r SJ· I fool"' JOal..S mm. 

D lOJ.5 Fire app~ratus access ro~d g!ltcs. G:nes ~ei.:~1ring the 
fir::: ::ippr.r:i.1u:. :::i.:cc:-;s rnath :-;hall comply with ,iii ot the follow
ing criteria: 

! . The minimum gate width .-:li.:11 be ?.O feet (6096 mm). 

20'-::i.) ~ 
~ 26' -- _, 

20'_J, 1· 
-20· 

MINIMU.\/1 CLEARANCE 
AROUND A FlAE. 

HYDRANT 

,e'R t TYP'\ I 
l_ ___y 

20_I~i 
I 2J' 

ACCE.="TASLE Al. TERNATIVE 
TO 120" HAMMER HEAD 

FIGURE 0103.1 
OE AO-END FIRE APPARATUS ACCESS ROAD TURNAROUND 

200ij INTERNATIONAL FIRE COOE11 397 

-



• 

• 

• 

APPENDIX 0 

2. Gat~::. shall be of the s.winging or sliding type. 

3. Cunstruc~ion of gates shall be of matcrial.s chm r.llow 
manual operation by one person. 

4. Gm!! components shall be mnincained in an operncive 
condition at ::ill times and replaced or repaired when 
defective. 

ElectriC gates shall be equipped wich a means uf opening 
the gate by fire department perrnnnel for emergency 
ncccss. Emergency opening dcvii.:es Shall be appro~'ed 
by the fire code official. 

6. Ma.nu~/ opening _gales sh:111 1101 be lock ell with a padlock 
or chain and padlock ttnle.ss they are c:.ipable of being 
npened by means uf forcibl.:= entry tools or when a ,;ey 
bo:\ cont.'.ining the kcy(s) to the lock is installed at the 
gate localion. 

7. Locking Jevice specilic;nirm~ shall be submitted for 
approv:.il by the fire code otT1ci..:l. 

Dl03.6 Signs. Where required by th~ fire code official. fire 
appr.rnius access roads shall be marked with permunent NO 
PARKING-FlKE LA'.';E signs complying with Figure 
DIOJ.6. SiErns shall h.ive u minimu:n dimension of 12 inches 
(305 mm) ~idt! by 18 inch<!s (,457 m1r.) high and have red let• 
t~rs on <1 white reflecti\'C b~d~ruun<l. Signs shall be fXJS1ed on 
one or both sides of Lhe fire appar;::u~s road as required hy Sec
tion D103.6.1 or DJ03.6.2. 

SIGN TYPE ~A" 

NO 
PARKING 

FIRE LANE 

~ 

f-12·-: 

SIGN TYPE "C" 

~ :1 PARKING 

FIRE LANE .,_ 
f-12·-: 

FIGURE 0103.6 
FIRE LANE SIGNS 

SIGN TYPE ''D" 

NO T PARKING 
18" 

FIRE LANE 

I 
~ 

:-· -12·--j 

D103.6.t Roads 20 to 26 feet in width. Fire nppa.raius 
access roads 20 to 26 feet wide (609fi ro 7925 rnrn) ,hall Ix: 
posteJ on both sides as a fire lane 

UlOJ.6.2 Roads more than 26 reet in ""idth. Fire .:ipp.:tra
lus acce:;;s ro::iJs more than 26 t'eet wide (7925 mm) 10 32 
t~et wide <,9754 mm) shat! be posted on one side of the road 
a\ a fire lane. 

SECTION D104 
COMMERCIAL AND INDUSTRIAL DEVELOPMENTS 

D104.1 Buildings exceeding three stories or 30 feet in 
height. Buildings or facilities exceeding JO feet (9144 mml or 
three stories in height .~hall have at least three me:.rns of ftrc 
apparatus .:icce:-s for ?ilCh .structure . 
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D104.2 Buildings exc.eeding 62.000 square foet in area. 
Buildings or focilitics having a gross building area of more than 
62.0CK) square feet (5760 rn~) shall be proviJed with two sepu
rntc and ;,.pprovcd tire apparatllS access roads. 

Exception: Projects having a gross building arc::i of up to 
124.000 square feet ( l I 520 m~) that have a si:iglc approved 
fire apparatu.~ access road when all buildings are equipped 
throughout with approved automa1ic sprinkler sys:ems. 

D104.3 Remoteness. Where two access roads are required. 
they shall be placed .i r..lis:am;e :ipa~ equa! to not less th~n one 
half o( the kngth or Lhe ma.,imurn overall di:,gonal r..limension 
of the propcny or :i.rea to bc served. measureJ in:. straight !ine 
between accesses. 

SECTION D105 
AERIAL FIRE APPARATUS ACCESS ROADS 

D105.1 \\-'here required. Buildir.gs or ponions of buildings or 
f:i,;;illties ex:::eeding 30 feet (9144 mm) in height :.ibuve \:le low
est kvcl of fire department vchide access ::.t.ull be provided 
with J.pproved tire appm-:::nus :iccess roads cap,1ble ot :1t.:com
rno<lating fire dcpnrtrnent aerial appar:mis. Ovcr:Jcad utility 
:m.J power lines :;.hall not be located within the aerial fire :ipp.i• 
r.itus :.tcl·e~s roar..lway . 

D l05.2 Width. Fire .app<lr::nus acccs.~ roads shall l:ave .i mini· 
mcm unobstructed width of 26 feet (i925 mm) in 1he immedi• 
ate \'icinity of any building or p,mion of building more rh~rn JO 
feet {9 l44 mm) in he\g\it. 

0105.J Proximity to building, At least o:ie ()f Lhe required 
access routes mect:n~ this conJition shall be loc:ucd within a 
minimum of I .S feet~{-4372 mm) :.ind a maximum or JO feet 
l9 !44 mm.l from Ihle' building. :rnr..1 :,;hall bl:' po.-:itioncd parallel 
to one cnrirc side of the building 

SECTION D106 
MULTIPLE-FAMILY RESIDENTIAL DEVELOPMENTS 

D106.1 Projects having more than 100 dwelling units. !\fol
tiple-farnily resir..len1i:.li projec.:ts having more than 100 dwell
ing units shali be equipper..l throughout with two St!parate and 
approved tire apparatus access roar..ls. 

Exception: Projects having up 10 200 dwc.lling units may 
have a single approved fire appara1us access ro:,J whe11 di 
buildings, including nonresidential occupancies, arc 
equippei.1 thruug:10u1 with approver..! aulomatil, sprinkler 
S\'Stcrns in:;t:.1llci.l in accordance with Section 903.3.1. l or 
~ioJ.>.1.2. 

D106.2 Projects having more than 200 dwelling unlts. Nlu!
tiple-family resiJential projecl::, having more than 200 dwell· 
ing units shall be provided with ,wo separ::ne and approve.d tire 
apparatus acce.,s road:,; regardless or whether they arc equipped 
with an apprnve-d automack: sprinkler system. 

2006 \NTEANATIONAL FIRE COOE
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SECTION D107 
ONE- OR TWO-FAMILY RESIDENTIAL 

DEVELOPMENTS 
D107.1 One- or two-ramily dwelling residential develop
ments. Ot'-velnpmems of one- or two-fami(y Uwellings whcr~ 
the number ot dwelling units exceeds 30 shall be provided with 
scpmatt! and approved tire appurat;Js access roads and shall 
meet the requirement~ of Section DI OJ..3. 

Exceptions: 

1. Where there are more than 30 dwelling units on a sin
gle public or priva\e llre uppara1u:s access road and all 
dwel!ir1g units are equlpped throughout with ,rn 
approved automatic :>prinkler system in accordaflc~ 
with Section 903.3. l. L 903.3.1.2 or 903.3. l.3.3, 
.-icces:> from tw(l Jicecrkms she.I/ no1 be required. 

2. The number of <.!welling units nn a single fire appar.i· 
tus access ro.!d shul! not be increased unl.::ss flr.:- appa
r.11us ncce.<:.s ro,1<l> will conne.:t with fut·Jrc 
development. as U.etermincd by the tire cod~ offici.1! . 
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APPENDIX E 

HAZARD CATEGORIES 

This appendix is for informal ion purposes and is not intended for adoption. 

SECTION E101 
GENERAL 

ElOJ.1 Scope. This uppendix provides information. explana
tions and examples to il!ustr.:ite and clarifv the hazard catego
ries rnntained in Chapter 27 of the lnre:national Fire co:fe 
The hazard categories o.re based upon the DOL 29 CFR \Vhere 
numerical class:tlcat\ons are included. they are in accordance 
with nationally recognized standards. 

This appendix should not be used ns the sole rr:ean:-. of haz
ardous materiu!s cbssitic.:uion. 

SECTION E102 
HAZARD CATEGORIES 

EI02.1 Physical hazards. Materials c!asslfi~d in this section 
pose a physical h:.1zard. 

£102.1.1 Explosh'es and blasting agents. The curren: 
liN/DOT cLJ.ssification system recognized by international 
authorities. the Dt'partment of Def~nse and others cla~sifies 
all exploslves a::; Class I im.terials. They Jre then divided 
in:o si:'> st!parate div'.sions to indicate their relative hazard. 
There is not a direct correlation between the designations 
u:-;ed by the old DOT svste:n and those used bv ch; currern 
system nor is there co;.,.elation with the S)'-qe;11 (high and 
low) established bv the Bureau of Alcohol. Tobacco and 
Firearms (BATF). ·Table. 3304.3 provides some guid.:mce 
with regard to the current categories :.md their ~elation.ship to 

the old categmles. Some items may .ippe:1r in more than one 
division. depending on factors such as the degree of con
finement or separation. by type of packaging. srorage con
figuration or scate of assembly. 

In order to determine the level of hazard presen1ed by 
explosive materials. testing to establish qu:mtitatively their 
explo.'iive na:ure is required. There ..ire numerous test meth· 
ods that havt! been used to est1blish the ch;irncter of ,rn 
explosive ma:erial. Swndarclized tests. required for finisher.! 
goods containing explosives or explosive m,1terials in .:: 
pncbged form s·Jitable for shipment or stornge, have beer, 
established by UN/DOT and BATE However. the:;e tesb do 
not consider key elements that should be exi.lmini.:d in a 
manufauuring ;itu;Jlion. In manufacturing opeTi.itions. tbe 
condition ancVor the state of a material mav varv within the 
process. The in-process material classitica,tion ;nd cbssifi· 
cation requirements for materials used in the in:rnufacturing 
process may be different from the classification of the same 
material when found in finished goods depending on the 
stage of the process in whtch the material is found. A cli.1ss:
tication methodology must be used that recognizes the haz
ards commen:-;urate with rhe application to the. variable 
physical conditions :i.s well :is potential variations of physi
cal character and cype of explosive under consideration. 

2006 INTERNATIONAL FIRE CODE® 

Test methods or 2.uldetines for hazard classifil'ation of ener
ge~ic materials ~used for in-process operations shall be 
approved by the fire code official. Tc:st methods used shall 
be DOD. BATF. UN/DOT or other approved criteria. The 
results of such testing shall become u portion of the files of 
the jurisdiction and be included as an independent section of 
any Hc:zardous Materials i\-hnagement Plan (HMMP) 
recrJired by Section 3305.2. \. A\50 see Section l 04.7.2. 

Examples of materials in various Divi~ions are os fol
low~: 

l. Division l.l (High Explosives). Consists of e,-<plo
si vc:.s that have a mass explosion hazard. A mass 
explosion i.-; one which affects almost the entire pik of 
m~nerial inswntaneons\v. Includes substances thm. 
when tested in accorda~ce with ~pproved methods. 
can be cat.:sed to detonate by means of a blasting cap 
when unconfined or will transition from deflagration 
to a detonation when confined or unconfined. Exam
ples:· dynamite. TNT. nitroglycerine, C.J. HMX. 
RDX. enc.ised explosives, military ammunition . 

2. Division l .2 (Low Explosives). Consists of e:,;:plo
sives that have o projection h:iz;;ird. but not a mass 
explosion hazard. Examples: nondetona1ing encased 
exi')losi vcs, military ammunition :.ind the like. 

3. Divi.~!on 1.3 (Low Explo.sives). Consists of explo
sives that haw a fire hazard and either a minor blust 
haz:ird nr a minor proje..:tion hazard or both, but not a 
m;lSS explosion h:nard. The major hazard is r;:idiant 
he;:it or violent burning. or both. Can be detlagrared 
when confined. E:rnmples: smokeks.s powder. pro
pellant explosives. display fireworks. 

4. Di vision 1.4. ConS:sts of explosives that pose a minor 
explosion hazard. The explosive effects are largely 
confined to the package and no projection of frag
ments of appreciuble size or range is expected. An 
inlernal fire must not cause virtually instantaneous 
explosion of almost the entire contents of the pack
age. E.,i;::impks: sqllibs (nondetonating igniters). 
explosive acrn:itors. explosive trains (low level deto
n:iting cord). 

5. Division 1.5 (Blasting Agents). Consists of very 
in:;ensi:!ve explosives. This division is comprised of 
sub.stances which have a m.iss explosion hazord. but 
are so insc:nsiti,:e that there i~ very little probability of 
initiation or of tran.'iition from burning to detonation 
under norm.ii conditions of transpon. Materials are 
not cup scnsitiw: however_ they are mass detonating 
when provided with sufficient input. Examples: oxi
dizer and liquid fuel slurry mixtures and gels, ammo
nium nitrate combined with fuel oil. 
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6. Division 1.6. Consists of extreme Iv insensitive arti
cles which do not have a mass expl~sive hazard. This 
division is comprised of articles which cont.iin only 
ex.tremely insensitive detonating substances and 
which demonstrate a negligible probability of acci
dental initiation or propagation. Although this cJte
gory of materials has been defined. the primary 
application ls curremly limited 10 military uses. 
Examples: Low vulnerability military weapons. 

Explo:.ives in each division ..;re assigned a compa:ibllity 
group ktter by the Associ::te Adn:inistri.ltor for Hazardous 
Material--; Safety (DOT) based on criter:a specified by 
DOTn 49CFR. Compatibility group letters Jre used to spec
ify :he controls for -:he transportation ::ind storage related to 
various materials to prevent an increase in hazard that might 
result if certain types of explosives were stored or trans
ported together. Altogether. there are 35 pos::;.ibk cla.ssifica
:ion codes for explosives. e.g., I. IA. I .JC, I AS. etc 

E102.L2 Compressed gases. Examples include: 

I. Flammable: acetylene, carbon monoxide. ethane. eth
ylene. hydrogen, methane. Ammoni~1 will ignite and 
bum althou2h its flammable ranl!e is too naITO\V for it 
to fit the dt:finition of fl:.unmabl~ gas. 

2. Oxidizing: oxygen. ozone. oxides of ni:rogen. chlo
rine and f1uorine. Chlorine and fluorine do not contain 
o;.;yg:en but reaction with thmmables is simil.ir to that 
or· oxygen . 

Corrosive: ammoni..i. hydrogen chloride. fluorine. 

4. Highlv toxic: llfsine. cvJno!:!:en. fluorine. germane, 
hydrogen cyanide. nitri~ oxide. phosphine. hydrogen 
selenide. stibine. 

5. To:-.ic: chlorine. hydrogen fluoride. hydrogen sulfide. 
phnsgene. silicon tetrafluoride. 

6. Inert (<.::hemic.1.Jly unreactive): ..irgon. helium. kryp
ton. neon, nitrogen, xenon. 

7. Pyrophoric: dibor..ine. dichloroborane, phosphine. 
silant!'. 

8. Unstable (reactivt!'): butadiene (unstabilized). ethyl
ene oxide, vinyl chloride. 

E102. l,3 Flammable and combustible liquids. ExJmples 
include 

l. Flammable liquids. 

Clas.-; IA liquids shall include those having thsh 
points below 73°F (23°C) and having a boiling 
point at or below I OO'F (38'C). 

Class 1B liquids shall include those having flash 
points below 73°F (23°C) and having a boiling 
point at or above IOOCF (J8°C). 

Class IC liquids sh:::ill include those having flash 
points ..it or above 73°F (23°C.) and below 100°F 
(38'C) . 

2. Combustible liquids. 

Class [! liquid$ shall include chose having flash 
points at or above JOO"F (38°C) and below 140°F 
(60'C). 

Ctuss • IA Equids sh.ill include those having flash 
points. at or above 140"F (6U°C) and below 200"F 
(93'C). 

Class IItB liquids shJII include those liquids hav
ing tlash points at or above 200°F (93°C). 

E102.1.4 Flammable solids. Examples include: 

1. Org:rnic soE<ls: c::imphor, cellulose nitrate. m.phthJ
lene. 

2. Tnorg.:mic solids: decaborane, lithium amide. phos
pho(ous hep1asulfide, phosphorous sesquisulfide. 
potas.,ium .s;u ]fide. anhydrous sodium sulfide. sulfur. 

3. Combustible met:.ds (except dcsts and powders): 
cesium, magnesium. zircon\i.1m. 

EI0l.1.5 Combustible dusts and powders. Finely divided 
solids whidt may be dispersed in air as a dust cloud: wood 
sawdust. plastics. co~I, flour, powdered mt:rnls (few excep· 
tions). 

E102.l.6 Combustible fibers. See Section 290:2.1. 

El0~.1.7 Oxidize.-s. Examples include: 

G:ise.-;: oxvgen. ozone. o.xides of nitro!!.en. fluorine 
and chlori~~ (reaction with tlammo.bles-is similar co 
tho.: ot' oxygen). 

:2. Liquids: bromine. hydrogen pe:-oxldc:, nitric acid. 
pen.:hloric ~cid. sulfuric acid. 

3. Solids: chlorates. chromates. chromic acid. iodine. 
nitra:es, nitrites, pen.:hlorates. peroxides. 

F.101.1.7.1 Examples of liquid and solid oxidizers 
according to hazard. 

Class 4: ammonium pen.:hlor.1te (partic!e size: greater 
than 15 microns). ammonium permang;.rnate, 
g: .. rnnidine nitr;:itc, hydrogen peroxide solutions more 
than 91 percent by weight. perchloric acid solutions 
more than 72.5 percent by weight. potassium 
supt'roxide. tetr::initromethane. 

Class 3: ammonium dichrum::ite. c;:i\cium 
hypochlorite (over 50 percent by weight). chloric acid 
(10 percent maximum concentration), hydrogen per
oxide soi'Jtion,;; (greater th,m 52 percent up to 91 per
c en l). mono-(trichloro )-tctra-(monupotassium 
dichloro)-penta-,Hriazinetrione, nltric add. (Fuming 
-more thon 86 percent concentr:1tion). perchloric. 
acid solutions (60 percent to 72 percent by weight). 
potassium brumate. potassium chlorate. potJssium 
dichloro-s-triazinetrionc (pornssium dichloro
isocv,:inmate). sodium bromate. sodium chlorate. 
sodi~m chlorite (over 40 percent by weight) and 
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~odium dichloro-s-triazinetrione (sodium dichloro
tsocyanurate). 

Class 2: barium bromate. bariurr. chlorJ.te. barium 
hypochloritc. barium perchlorate, barium perm,mgu
nate, l-bromo-3-chloro-5. 5-dimethylhydantoin. cal
cium chlorate, c.:i lei um ch lo rite. calcium hypoc hlorite 
(50 percent or less by weight). calcium perchlorate. 
calcium permang,m:m:. chromium trioxide (chromic 
acid). copper chlorate. ha lane ( L 3-dichloro-S. 
5-dimethylhyd;imoin). hydrogen peroxide (greater 
than 27.5 percem up to 52 percent). lead perchlor:ite. 
lithium chlor3.te_, lithium hypochlorite (more rha;i 39 
percent available chlorine). lithium perc;hlor~Ht!, mag
nesium brornatt!. magnt"siurn chlorate, magnesium 
perchlorate. mercurm:s chlorate. nitric acid (more 
than 40 percent but less than 86 percent). perchloric 
acid solutions (more th::in 50 percent buc less than 60 
percent). pot:.J~siurn perchlorate, potJ.ssium pt:r· 
manganate, potJssium peroxide. pornssium 
supero.'<ide. silver peroxide, sodium chlorite (40 per
cent or less by weight). sodium pach!orate. sodium 
perchlor::ite monohydrate. so<lium pennang:.i.nate, 
sodium peroxide, strontium chlor:uc:. strontium per
chlorate. thnllium chlorate. trichloro-s•triazinetrione 
(trichlMolsocyanuric acid). ure:1 hydrogen peroxide. 
7.inc bro mate. zinc chlor.1te and zinc pennanganilte. 

Class ! : all inorganic nitr:.i.tes (unless otherwise classi
fied), all inorg:rnic nitrites (unless otherwise cla:--si
fied). ammonium persulb.te. barium peroxide. 
culcium peroxide. hydrogen peroxide $Olutions 
(greater than 8 percent llp to 27.5 pt:"rcent), le:1d diox• 
idt!, li1hium hypochlorite (39 perco;;"nt or kss ;ivaibble 
chlorine). lithium peroxide, magnesium peroxide. 
m:.i.nganese dio;,;;ide. nitric acid (40 percent cnncentra• 
tion or k-ss). pt:rch!oric •Kid solutions (less 1h:i.n 50 
percent by weight). potassium dichrom;.He. pot;issium 
percurbonate. potassium persulfote, sodium carbon
ate peroxide. sodium dichloro·S•trbzinetrionc 
dihydrute, sodium dichrom,ne. sodium perborate 
(anhydruus). sodium perbCJrate monohy<lr:1te. sodium 
perborilte tctrahydr.:ite. sodium percnrbonate. sodium 
persulfote, strontium peroxide and zinc peroxide. 

EIO:?.l.8 Organic peroxides. Organic peroxides contain 
the double oxygen or peroxy (·O•o) group. Some are f1am
m:1.blc compounds and suhject ro c:<plosive decomposition. 
They are avail-1.ble: as· 

I. Liquids. 

2. Pastes. 

3. Solids (usu-1.lly finely divided powers}. 

E102.l.8.1 Classification of organic peroxides 
according to hazard. 

Uncl.:i.ssified: Und:issified organic peroxides are 
capable of detonation and are regulated in accord~mce 
with Chapter 33. -

Class I: acetyl cyclohexane sulfonyl 60~65 percent 
concentration by weight. fulfonyl pero,xide, benzoyl 
peroxide over 98 percent concen1rat1on. t-bLttyl 
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hydroperoxide 90 percent. t-butyl pcroxyacetate 75 
percent. t•butyl p..-:roxyisopropylcarbonate 91 per
cen1. diisopropyl peroxydic::i.rbonatt' 100 percent. 
di-n-propyl pero.xydicarbonJJe 98 percent. and 
di-n-propyl peroxydicarbonate 85 percent, 

Class II: acetyl pc-roxide 25 percent. t-butyl 
hydropero:<ide 70 p~rcent (with DTBP and t-BuOH 
diluents). t-butyl peroxybenzoate 98 percent. t-butyl 
perox:y-2-ethylhexanoate 97 percent. t-butyl 
peroxyisobu1yrate 75 percent. t-butyl 
peroxyisopropyl-carbona~e 75 percent. 1-butyl 
pcroxypivaJa{e 75 percenr, dybenzoyl 
peroxydicarbon:ite 85 percent. di-sec-butyl 
pi:::roxydicarbonate 98 percent. di-sec-butyl 
peroxydicurbonate 75 percent. 
1. 1-di-(t-butylperoxy)~J ,5.5-trimethyecyclohexane 
95 percent. di-(:2-echythc,xyl) peroxydicarbono.te 97 
percent. 2,5-dymethyl-2-5 di (benzoylperoxy) hex
ane 92 percent. and peroxyacetic ;:i.cid 43 percent. 

C/:J!;s llf: :.icetyl cyclohexane .mlfonal peroxide 29 
percent. benzoyl peroxide 78 percent. benzoyl perox
ide pas1e 55 percent. benzoyl peroxide p:iste 50 per
cent peroxide/SO percent butylbenzylphth.::ilare 
diluent. cumene hydroperoxide S.6 percent. 
di-{4-butylcyclohexy)) peroxydict1rbonate 98 per
cent. t-butyl peroxy-2-ethy!hex:moate 97 percent. 
t-buty! peroxyneodecanoute 75 percent, decanoyl 
peroxide 98.5 percent. di-t-butyl peroxide 99 percen!. 
I, 1-di-(t-butylperoxy )3.5.5-trimethylcyclohexanc 75 
p~rcent. 2,4-dichlurobenzoyl peroxide 50 percerlt. 
diisopropyl peroxydicurbunate 30 percent. 
2.-5-dimethyl-:2.5-di-(2-ethylhexanolypero:xy)-hex
anc 90 pc-rc~nt. ·2,5-dimethyl-2.5-di·(t•butylperoxy) 
hexane 90 percent u.nd methyl t:thyl ketone peroxide 9 
pt'rcent active 0:11:ygen diluted in dirne:hyl phtho.lu.te. 

Class [V: benzoyl pero:xide 70 percent. benzoyl per
oxide p;isre 50 percent peroxide/15 percent w;:iter/35 
percent butylphth.:ilate diluenc. benzoy] peroxide 
slurry 40 percent, benzoyl peroxide pD'-vder 35 per.· 
c.:ent. t-butyl hydropero:,ide 70 percent. (with w.i;er 
diluent). t-butyl peroxy-2-ethylhexJ.noille 50 percem. 
decurnyl peroxide 98 percent. di-(2-cthylhcxal) 
peroxydicJrbon;:ite 40 percent, laurel peroxide 98 per
cent. p-methane hydropero.x:ide 52.5 percent. methyl 
ethyl ketone peroxide 5.5 percent active oxygen and 
rr.ethyl ethyl ketone peroxide 9 percent nctive oxygen 
diluted in w;:iter and glycols 

Class V: benzoyl peroxide 35 percent. 1.1-di+butyl 
peruxy 3.5.5-trirncthylcyclohexnne. 40 percent. 
2,5-di·(t-butyl peroxy) hex.:ine 47 percent and 
2.4-p(!nt.anedione peroxide 4 percent active oxygen. 

£102.1.9 Pyrophoric materials.Examples include: 

I. G.:i..,;es: <liborune. phosphine, silane. 

2. Liquids: diethyla\i.:minum chloride. di
e:hylberyllium. diethylphosphine, diethylzinc . 
dimethylarsine. triethylaluminum ethero.te, tri
ethylbismuthine, triethylboron, trirnethylaluminum. 
trimethylgallium. 
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3. Solids: ce.sium, hafnium. lithium, white or yellow 
phosphorous, plutonium. porassium. rubidium. 
sodium. thorium. 

F:102.1.10 Unstable (reacth:e) materials. Ex.imples 
include: 

Cl::tss 4: :.icetyl peroxide. dibutyl peroxide. dinitroben~ 
zene. ethyl nitrate. peroxyacetic acid aml picric arid 
(dry) trinitrobenzene. 

Class 3: hydrogen peroxide (greater than 52 percent), 
hydroxyL!mine. nitromethane_. paranitroani!ine. 
perchloric Gcid and te:rafluoroethvlene :nonomer. 

Cbss 2: acrolein. acryllc acid. hydrazine. methacrylic 
acid, sodium perchlorate. styrene nnd vinyl acetate. 

Class l: acetic .1cid. hydrogen peroxide 35 percent to 52 
percent. paraldehyde and tetrahydrofuran. 

E102.1.11 Wati:r-reacti're materials. E:ornpk:s indude: 

Class 3: aluminum alkvls such as triethvlah1minum. 
isobutylalumini..m an<l ,trimethylaluminu~: brorr.ine 
pentafluoride. bromine trifluoride:. 
chlorodiethylaluminium and diethylzinc. 

Class 2: calcium carbide. calcium metal. c,10.nogen bro
mide. lithium hydride. methy!dkh!orosil:1~e. p;tassium 
metal. potassium peroxide. sodium metal. sodium paox
ide, sulfuric ncid and rrichlorn:.::ilane. 

Class I: acetic anhydride. sodium hvdroxide. sulfur 
monochloride and tit:miurn tetr3chloride. 

£102.1.12 Cryogenic nuids. The cryogenics listed will 
exist as compressed gases \vhen they are stored at ambient 
temper.J.tures. 

I. Flammable: c::irbon monoxide. deuterium (heavy 
hydrogen). dhylcne, hydrngen. methane. 

"J Oxidizing: fluorine, nitric oxide. oxygen. 

Corrosive: fluorine. nltric oxide. 

4. Inert (chemically unre~crive): argon. helium. krypr 
ton. n~on. nitrogen, xenon. 

5. Highly toxic: fluorine, ni:ric oxide. 

E102.2 Health hazards. Materials. classili.ed in this section 
pose ;l health hazard. 

[102.::?.1 Highly toxic materials. Examples include: 

t. Gases: arsine. cvanoQen. diborane. tluorine. ger
m,.rne, hydrogen ~yanide, nitric oxide, nitrogen ctr ox
ide. ozone. phosphine. hydrogen selenide, stibine. 

2. Liquids: acrolein, acrylic acid. 2-chloroerh:mol (eth
ylene chlorohydr'.n). hydrazine, hydrocyanic acid, 
2- methyl azi rid i ne ( propy le n i mine). 
2-methylaceronitrile (acetone cyanohydrin)_. methyl 
ester isocyanic acid (methyl isocyanate), nicotine, 
tetranitromethane and tetraethvl.st:inn::rne 
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(tetraethyltin) , 

3. Solids: (aceto) phenylmercury (phenyl mercuric ace
tate), 4-aminopyridi11e. arseni<: pe11toxide. arsenic tri
oxide. calcium cyanide, 2-chloroacetophenone. 
atlo.toxin B. decaborane( 14). mercury (II) bromide 

(mercuric bromide), mercury (II) chloride (corrosive 
mercury chloride), penwchlorophenol. methyl para
thion. phosphorus (white) and sodium azide. 

EJ0:?.2.2 Toxic materials. Examples include: 

l. Gases: boron trichloride. boron trifluoride. chlorine. 
chlorine trifluoride. hydrogen fluoride. hydrogen sul
fide. phos.gene. silicon tetrafluoride. 

2. Liquids: .acrylonitrile. ally! alcohol. 
alpha-chlorotoluenc. aniline. l-chloro-
2.3-epoxypropane. chloroformic acid (allyl ester). 
3-chloropropene (af!y1 chlori<lc-). o-cres.ol. 
c roto nal de hyde. di bromome thane. 
diisopropylamine. diethyl ester sulfuric acid. 
<limethvl ester sulfuric acid. 2-furaldehyde (furfural). 
furfur:i.i alcohol. phosphorus chloride. phosphoryl 
chloride (phosphorus oxychloride) :rnd thionyl chlo
ride. 

3. Solids: acrylamide. barium chloridt!, barium (lI) 
nitr:He, benzidine, p-benzoquinone. beryllium chlo
ride. cudmium chlorid.¢, ..:.::idmium o:,;;ide. chloroacetic 
acid. chlorophenylrnercury (phenyl mercuric chlo
ride). chromium (Vf) o;"Cide (chromic acid: solid). 2.4-
dinitro:oluene. hydroquinone, mercury chloride (cal
omel). mercury (II) sulf;,ite (mercuric sulfate). 
osmium tetroxtde. oxalic acid. pheno(. 
P-phe nyl ened iami ne. phen y lh ydraz i ne. 
4-phenylmorpholinfi phosphorus sulfide, pow.ssium 
fluorlde. pornssil1rt1 hydroxide. selenium (IV) 
disulfide and sodium t1'.loride. 

£102.2.3 Corrosives. Ex:;irnples include: 

1. Acid.,: Examples: chromic. formic. hydrochloric 
(muriatic) greater than 15 percent. hydrof1uoric. nitric 
(greater than 6 percent. pachloric. sulfuric (4 perc~nt 
or more). 

, 8Jses (.ilbl is): hydrox'.des-ammonium (gre::iter 
thar, IO percem), colcii..rn. pota::;sium (greater than I 
percent). sodium (gre:uer th:1n I percent); certain car

bonatc-s-potasslum. 

3. Other corrosives: bromine, chlorine. fluorine. iodine, 

ammoni:.1. 

Note: Corrosives that ore oxidizers. t!.g., nitric acid, 
chlorine, fluorine: or are compressed gases, e.g .. ammo
nia. chlorine. tluorim:; or are water-re;,ictive. e.g .. con
centrated sulfuric .i.cid. sodium hydroxide. are physical 
hazards in ::iddition to being health haz-1rds. 

SECTION E103 
EVALUATION OF HAZARDS 

EIOJ.I Degree of hazard. The degree" of hazcrd pre.;;em 
depends on m~nv vnriables which should be considered indi
vidually and in ~ombinalion. Some of these v~riables are as 
shown in Sc-ctions EI 03. l. l thro\Jgh E 103.1.5. 

£103.1.1 Chemical properties of the material. Chemical 
properties of the materi.:tl determine self reactions and reac
tions which may occur with other rn::iterials. Generally. 
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mJ.teria!s ,vithin subdivisions of hazard c:1tegories will 
exhibit 'similar chemical properties. However. materials 
with similar chemic::il proper:ies mJy pose very differem 
haz:.u-ds. Each individuJl material should be researched to 
determine its hazardous properties and then con:,idered in 
relation to other materials that it might contact and the sur• 
rounding environment. 

El03.1.2 Physical properties of the material. Physic:.il 
properties. such as whether a mJterial i:, u solid, liquid or gas 
.Jt ordinary temperatures and pressures. considered alot1g 
with chemical proper:ies will detennine requirements for 
containment of the material. Specific grav:ty (weight of a 
liquid compared to W.'.lter) and vapor density (weight of a gas 
compared to air} are both physical properties which are 
impol1::i.nt in evalu.:iting the hazards of a material. 

E103,I,3 Amount and concentration of the material. The 
amount of ma:dial pres.ent and it:,; concentration must be 
considered along with physical and chemical propenies. lo 
determine the magnitude of the hazard. Hydrogen peroxide. 
for example. is used as an .:inti septic ;:i.nd a hair bleach ir. low 
concentrations (approximately 8 percent in water solution). 
Over 8 percent. hydrogen paoxide is classed JS :.m oxidizer 
and is toxic. Above 90 percent. it is a Class 4 oxidizer "th;n 
c;:rn undergo an explosive reaction when catalyzed or 
exposed to hc-.:it, shock or friction.'' a definition which inci• 
dentally ulso pluces hydrogen peroxide ovl!r 90-percent 
concentration in the unstable: (reactive) CJtegory. Small 
amounts .:it high concentrntions may present :i. gre:i.ter haz. 
~rd than large amounts at low concemrations. 

El03.l.3.1 [\:Jixtures. G~;ses~to.xic and highly toxic 
gases include those gases which have an LC50 of 1.000 
parts per milliot1 (ppm) or less when rats .:ire ex po:,;ed for 
a period of 1 hour or less. To maintain c.·onsisten.;y with 
the definitions for these m[J,terinls, exptJsure data for pl!ri
ods other than I hour must be normalized to I hour. To 
classify mixtures of compressed gase:1 that contc.in one 
or more to:xicor highly toxic components, the LC~0 of the 
mixture mllSt be de:ermined. Mixtures that comain only 
two components are binnry mixtures. Those thnt contain 
more than two componcrus are multi-component mix
tures. When two or rr.ore hazardous substances (compo
nents) having an LC50 below 1.000 ppm :..ere present in J. 

mix.ture. their combined elfrct. rather than tha( of the 
individual substances (componems), m.1st b<: consid
ered_ In the ahsence of information to the contr;uy, the 
effects of the hazards pn:sent must be: considered .i.s ,1dd(. 
tive. Exceptions to the above rule m:.iy be made when 
there is a good reason to believe that the principal cffrc:s 
of the difkren1 harmful subsrnnces {components) are nm 
additive. 

For binary mixtures where the: hazardous component 
is diluted with a nontoxic gas such as an inert gas. the 
LC51 ) of the mixture is estimated by use of the following 
formula· 
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LC I 

'°"' - [C, I LC" I 
(Equation E-1) 

For multi-component mixture.'i whe-re more than one 
component has a lis1ed LC50• the LC~0 of the mixture is 
estlmatetl by use of the following formula: 

C '°'" = (C, I LC , •. ,,,)+(C,: I LC,.,, 2 )+(C,. I LC,) 

(Equation E-2) 

where: 

LC~0,,.= LC50 ofthe mixture in p.:irts per million (ppm). 

C, concentration of component (i) ln decirr.al per
cent. The concentration of the individual com• 
ponents in a mixture of gases is to be exprc.~sed 
in tenns of pt!rcent by volume. 

LC50; = LC50 of component (i). The LCs:, of the compo
nent is based on a 1-hour exposure. LCs,.1 daw 
v.:hich .i.re for other than l-hour expos~Lres shall 
be normalized to l-hot.:.r by multiplying the 
LC

50 
for the time Lktermined by the factor indi

cated in Tab!e E [03.1 J.1. The preferred mam
malian species for LC51 ) data is the rat. ilS 

specified in the definitions of rnxic and highly 
toxic in Ch:.ipter 2 of the lntemational Fire 
Code. ff <lat~ for rat.s :.ire un;w~i/able, :md in the 
:.ibsence of information to the contrary, data for 
other species mJy be urilized. The data shall be 
taken in tht! following order of preferen-.-e: rat. 
mnuse, rabbit. gl:inea pig. caL dog. monkey. 

i" component l. component :2 and so on to 1he nth 
corr:ponent. 

Examples: 

J. What is the LC~11 of a mi.xtLire of 15-µercent chlorine. 
85-percent nitrogen? 

The 1 Rhour (r;:it) LC50 ot' pure chlorine iS 293 ppm. 

LC
5111

n = l / (0.15 I 293) or 1.953 ppm. Therefore. the 
mixture is toxic. 

b. What is ~he LC~ 11 of a mixture of l 5-pcrcent chlori~~-
15-percent fluorine .:ind 70-percent nirrogen? The 
1-hour (rat) LC50 of chlorine is 293 ppm. The ]-hour 
(rat) LCsu of fluorine is 185 ppm. 

LC,,,,= I/ (0.15 / 293) + (0.15 I 185) or 755 ppm. 
· Therefore the mi.xt•Jre is toxic. 

c. [s the mixture of 1 pt'rcent phosphine in argon toxi-; or 
highly toxic? The I-hour (rat) LC!ri is ! I ppm. 

LC,,,m = I I [0.0 I / ( 11 2) / or 2.200 ppm. Therefore 
the mixture is neither toxic nor highly toxic. 
Noteth:.it :he4-hour LC,1 of 11 ppm was nor· 
malized to I-hour by use of Section 
E\03.U.l. 
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TABLE E103.1.3.1 
NORMALIZATION FACTOR 

TIME (hours) MULTIPLY BY 

0.5 0.7 

1.0 1.0 

1.5 1.2 

2.0 1.-l 

3.0 1.7 

4.0 2.tl 

5.0 2.2 

6.0 2.--l 

7.0 2f) 

8.0 2.S 

EI03.1A Actual use. activity or process in\'Ol\'ing tht! 
rriaterial. The ddinit?on of handling. storage and use in 
dosed systems rcfrrs to malerials in packuges or comuiners. 
Disixn-~ing and use in open i::ontainers or systern.s describe:,; 
situations where a material is exposed to ambient condition.~ 
or vapors are liberated to thi: atmosphere. Dispensing and 
llSe in open systems, then. are generally more h~izardous sit
uations than ham.lling. storage or ll:-.e in dosed systems. The 
actual use or process may include hearing, e/ecrric or otht!r 
.,;parks. catalytic or reacti,·e in;1teri:1b and m:rny mher fo.c
tors which ::ou!d affeci the h::izard and must tht'fefore be: 
thoroughly analyzed. 

El03.l.5 Surrounding condiUons. Conditions such as 
other materials or processes in the area. type o( co11:,.tructio11 
of the strucrure. lire protection features (e.g .. firt" wa!!s. 
sprinkler systems. alarms. etc.). Ol.:..:up:.rncy (use) of ;.tdjoin
ing areas. norm;il temperatures. exposure rn w¢ather. e\c .. 
mti:a be taken inro accouni in evaluaring the ha;o;:ird. 

EIOJ.2 E\'aluation questions. The followillg are sample: ev;.11-
uation questions: 
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I. What is the material? Correct idemirica1ion is impor
tant: exact ~pdling is vital. Check labels. MSDS. ask 
rcsponsibk pt:rsons, etc. 

2. What are the concentration :rnd strength? 

3. What is the physic::il form of the material? Liquids. 
gases and finely divided solids h:ive differing require
ments for .spill and le:i.k control an<l conwinment 

4. How much material is present? Consider in rebtion to 
~nnit amounts. maximum allowable quantity per con
trol area (from Group H occupancy requirements). 
amounts which require ddached :,;tor;.igc and overJll 
magnitude of the hazard. 

5. Wh;.H other materials (including furniture, equipmt'nt 
and building components) are close enough to interact 
with the material'? 

6. What are the likely reactions? 

7. What is the activity involving the material'! 

8. How does the :ictivity impact the hazar<lm1s character
istil:s of the matt'riai? Con:-ider v::,,pors released or ha,.
ards otht:rv.•i.se exposed. 

9. What must the materi,d be protected from? Consider 
other material:;. tempt!ratllre. shock. pressure. e-:c. 

I 0. What effects of the rnatai:11 must people and che envi- · 
ronment be protected from? 

\ I. How c::i.n protection be accomplished'! Consider: 

11. l. Proper /..:Ontainers .ind equipmi.:nt. 

11.2 Separation by distanct' or constn1ction. 

11.3. Enclosure in cabinets or rooms. 

11.4 Spill control, drainage and containment. 

J 1.5. Control svstems - ventilation. speci:11 ele-~tri
cJI. dc:te~tion and alarm, e:~linguishm~nc. 
explosion venting. limit controls. e:~haust 
scrubbers and e;,;ci:ss flow control. 

1 ! .6. Administr;_itive (operntiona[) controls-signs. 
l!!.nition source control, security. personnd 
t;::i.ining. esublished procedures. stor.igc plans 
and emt'rgency plans. 

Evaluation of the hJZJ.r<l is ~1 strongly subjec
tive process: therefore. the person ch::i.rgeJ with 
this responsibility must gather as much relevant 
data as possibk so that the dc:ci.~ion will bt: 
objective and within the limits prescribed in 
!aws. poEcies and standards. 

!t n1:1y be nei:es.sary to cuusc tht: responsible 
persons in chargi: co have tests m~de by quali
fied pt'rsons or testing bbora1mies 10 support 
comemions th;.it a p~irticular m:nerial or process 
is or is not hazardous. See Si.:c:ion 104.i.2 of 
the lnternaliomil Fire Code. 
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HAZARD RANKING 

The provisions contained in this appendix are ,wt mandatory unless specifically referenced in the adopting ordinance. 

SECTION F101 
GENERAL 

F101.l Scope. Assignment of]e\'e:Js of hazards to be applied to 
specific hazard classes as required by NFPA 704 shall be in 
accordance with this appendix. Th,; appendix is based on ;:ippli
cotion of the degree., of hnzard :is defined in NFP,A, 704 
arranged by h,iza;d class as for ::,pe-:ific cat("gorks ddined in 
Chapter 2 of the lnrana1inna/ Fire Code and used throughout. 

FJOl.2 General. The hazard rankings shown in Table FIOl.'2 
have been established bv 'Jsing !!Uid;line.'i fo1..:nd \Vi thin NFPA 

704. As noted in Sectio~ 4.2 ;r NFPA 704. there could be spe
citic reasons :o alter the degree of hazard assigned 10 ~ specific 
material; for example, ignition temperature. tlammabl.! range 
or susceptibility of a container to.ruptme by an imernal com
bustion explosion or to metal failure while under pressure or 
because of heat from external fire. As a result. the <le2ree of 
hazard assiirned for the same mntcrial can varv when aSsessed 
by different people of equ:11 competence. , 

The h:.izard ranklngs assigned to ';!ach class represent reason
able minimum hJzard levels for a given class based on the use 
of criteria established by NFPA 704. Specific cases of use or 
storage m.:i.y dictate the use of higher degre·e_,, of h.:lzard in cer
tain cases 

ICC 

N'FPA 

lrC 

704 

SECTION F102 
REFERENCED STANDARDS 

ln:i:rn::uional Fire Code 

IJrntific:.1titu1 of the 
! [:izards of i\fo:c:rials for 
Emergency Response 

FIOI 

flOI.J. Fl0!.2 
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APPENDIX F 

TABLE F101.2 
FlAE FIGHTER WARNING PLACARD DESIGNATIONS BASED ON HAZARD CLASSIFICATION CATEGORIES 

HAZARD CATEGORY 

Combustible liquid II 
Combustible liquid UIA 
Combustible liquid UIB 
Co,ribustible dust 
Corribustible fiber 
Cryogenic flammable 
Cryogenic o.,idiz:ing 
E:,p!osive 
Fl.;mmable solid 
Ffornmablc gas (gaseous) 
Flammable gas (liquefied) 
Fh:rnmal:>le liquid IA 
Fh!rr,mublc liquid 18 
Flutnmable liquid IC 
Org:mic pero:-:;ide, UD 
Org:mic pcro.'i.idc. I 

Orgnnic peroxide II 
Org:,mic pcro:-..idt! III 
Org,mic peroxide IV 
Organic peroxide V 
O.,idizing gas (gaseou~} 
O:ddi;-.ing gas (liquefied) 

O.'-idit.er 4 
Oxidiler 3 
Oxidizer 2 
Pyr0phoric gases 
Pyrophori:: solids. liquids 
Unstabk reactive 4D 

Unst:iblc reactive 3D 
Unstable reactive 3N 
Ut1::;tabk reactive :2 
\Vatcr reactive 3 
W~ter reactive 2 
Corrosive 
Toxic 
Highly wxil: 

F-Flamnwbk c;itegory. 

K-Reac-(iv~ cacegory. 
H-H,:;>:ihh c.:.ucgory. 
W--;Sp:c'.;il h:1:rnnJ: v.·"11er reai.".tivt.: 

OX-5p;!ci:il hazard: 1)xidizing pr()penie~. 

408 

© 

DESIGNATION 

F2 
F2 
Fl 
FS 
F) 

F4.H3 
OX. HJ 

RS 
F: 
F4 
F4 
F4 
F3 
Fl 
R-l 

F4.RJ 
FJ.R3 
F2.R1 
Fl. RI 

Nonhazard 
ox 
ox 
ox 
ox 
OX 
F4 
F3 
R4 

R-l 
Rl 
Rl 

\V. RJ 
V,/. R1 

HJ. COR 
HJ 
1-14 

COR.......Corrosive. 
UD-Uncl:L~sified Z:etrn;ib)e m:\lcri,11. 

<l-D-Clas.~ -I <lcwnat-ile m:1(i:rial 

3D-Cl:,~~ > <lWm;'lble ma1eria/. 

JN-Class J r.Lmdetonable m;iterbL 
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APPENDIX G 

CRYOGENIC FLUIDS-WEIGHT AND VOLUME EQUIVALENTS 

This appendix is for information purposes and is not intended for adoption. 

SECTION G101 
GENERAL 

G 101.1 Scope. This appendix j_-; used to conven from liquid to 
gas for cryogenic fluids. 

G101.2 Com1ersion. Table G 101.2 shall be used to determine 
the equivalent amounts of cryogenic fluids in either the liquid 
or gas phase. 

G 101.2.1 Use of the table. To use Table G 101.2, reod hori
zontally across the line of interest. For example, to deter
mine the m1mber of cubic fed of !!JS contained in 1.0 gallon 
(3.785 L) of liquid argon. find 1.0oo in the column e;titled 
'·Volume of Liquid at Norm:.11 Boiling Point.'' Reading 
across the line under the column entitled ·'Volume of Gas at 
70°F and l atmosphere l4.7 p,•iia." the value of 112.45 cubic 
feet (3.184 m3) is found. 

G 101.2.2 Other quantities. If other quantities are of inter
est. the numbers obtained can be muliiplid or divided to 

obtnin thr.: quantity of interest. For exampk. to determine the 
number of cubic feet of anion g:~.-; contained in a volume of 
1,000 gallons (3785 L) of liquid argon ;it its norm:11 boiling 
point. mul!iply 112.45 l;Jy l.OOOtoobtJ.in 1 !2.450(.:ubicfeet 
(313.:.l- m-'J . 
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APPENDIX G 

TABLE G101.2 
WEIGHT AND VOLUME EQUIVALENTS FOR COMMON CRYOGENIC FLUIDS 

I 
VOLUME Of LIQlJ1D AT NORMAL 

CRYOGENIC 
WEIGHT Of LIQUID OR GAS BOILING POINT VOLUME OF GAS AT NTP 

FLUID Pounds Kllog,ems Liters GaJJons Cubic feet Cubic metors 

1()()() 0.-154 0.326 I 0.086 9.67 0.:274 

2.205 1.000 0.1 IS 0.190 21.32 IJ.604 

Argon 
3.072 1.39] 1.000 0.264 29.71 0.841 

! 1.628 5.274 
I 

J.785 1.000 112.45 3.184 

!0.341) 4.690 3.366 (1,889 1111)_00 2.832 

3.652 1.6,6 I.IS9 0.314 35.31 1.0<Xl 

1.000 0.454 3.631 0.959 96.72 2.739 

2.21)5 1.000 8.006 2.l l5 213.23 6.038 

Helium 
0.275 0.125 1.!XlO 0.26-l 26,63 0.754 
1.042 Q_.:l.73 3.785 1.000 [00.82 2.855 

I.OJ.j. 0.469 3.754 0.992 100.00 2.832 
0.365 0.166 1.326 0.350 35.31 1.000 

l.(X)O 0.45-Z 6.409 1.693 191.96 5 . ..tJ6 

2.205 I .DOV 14. 130 3.733 423.20 11.984 

Hydrogen 
0.136 0 (171 1.0<:o 0.264 29.95 0.848 

0.591 0.268 :uss 1.000 I 13.37 J.210 

0.521 0.236 J.339 0.882 100.00 2.832 

0.184 0.08) l. I i9 0.311 JS.31 1.000 

1000 0.-15-l 0.397 0.105 1'1.00 0.3-+2 

2.205 1.000 0.876 0.231 26.62 0.75-l 

Oxygen 
2.517 !.I.J2 1.000 0264 30.39 0.861 

9.52i 4.321 3.785 1.000 i 15.05 3.250 

8.281 J.756 3.290 0.869 100.00 2.832 
2.9'.2-l- 1.327 1.162 D.J07 35.31 1.000 

1.000 0.45-1 0.561 Q./-1S 13.80 0.391 

2.205 1.00[) !.237 0.]27 30.43 0.862 

Nitrogt!n 1.732 0.808 1.0110 0.2M 24.60 0.697 

6.746 3.060 3.7$5 1.000 93.11 2.637 

7.2-1-5 3,~36 4,065 1.074 11\il.ll<l 2.8}2 

2.558 1.160 l .436 O.:ri'-i 35.3 I I.Oil() 

I.0CO 0 . .!.54 1.052 0.278 22.968 0.650 

2.205 1.000 2.310 Q.613 50.6---16 l.434 

LNG' 0.951 0.431 1.000 l).264 21.312 0.618 

3.600 1.633 J.785 J.000 32.62 2.340 

4.356 1.976 4.580 ].210 I00.00 2.83:2 

I I.SOI 5.2 )7 1.616 0.427 35 . .3 I 1.00() 

For SI: l potllld = 0.-154 kg., I g;11lu11 = J.7S.'i L. I ~·ubic t'oot = U.O:Z832 m·', °C = l(°F)-3~]11.8, l p11u:1J po:r s4uan: inch :ltn1osphere = 6.395 kPa. 

,1. Th,: ~·:.i.h_1cs li~ted for li4udicU natural ga., i_L.'iG) are "typical" ·•~luo:s. LNG i~ a mi.,tur:: CTfhyt!roc:irbon g::i~e.-;. ;inJ no two LNG ~t:-cam~ have c.~a,:t]y the same 
crJinposttion . 
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