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INTERNATIONAL CODE COUNCIE

APPENDIX B
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION B101
GENERAL

B101.1 Scope. The procedure for determining fire-flow
requirements for buildings or portions of buildings hereafter
constructed shall be in accordance with this appendix. This
appendix does not apply to structures other than buildings.

SECTION B102
DEFINITIONS

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

FIRE-FLOW, The flow rate of a water supply, measured at
20 pounds per square inch (psi) (138 kPa) residual pressure,
that is available for fire fighting.

FIRE-FLOW CALCULATION AREA., The floor area, in
square feet (m?), used to determine the required fire flow.

SECTION B103
MODIFICATIONS

B103.1 Decreases, The fire chief is authorized to reduce the
fire-flow requirements for isolated buildings or a group of
buildings in rural areas or small communities where the
development of full fire-flow requirements is impractical.

B103.2 Increases. The fire chief is anthorized to increase the
fire-flow requirements where conditions indicate an unusual
susceptibility to group fires or conflagrations. An increase
shall not be more than twice that required for the building
under consideration.

B103.3 Areas without water supply systems. For informa-
tion regarding water supplies for fire-fighting purposes in
rural and suburban areas in which adequate and reliable water
supply systems do not exist, the fire code official is autho-
rized to utilize NFPA 1142 or the Infernational Wildland-
Urban Interface Code.

SECTION B104
FIRE-FLOW CALCULATION AREA

B104.1 General. The fire-flow calculation area shall be the
total floor area of all floor levels within the exterior walls,
and under the horizontal projections of the roof of a building,
except as modified in Section B104.3.

B104.2 Area separation. Portions of buildings which are
separated by fire walls without openings, constructed in
accordance with the International Building Code, are allowed
to be considered as separate fire-flow calculation areas,

B104.3 Type IA and Type IB construction. The fire-flow
calculation area of buildings constructed of Type IA and
Type IB construction shall be the area of the three largest suc-
cessive floors.

Exception: Fire-flow calculation area for open parking
garages shall be determined by the area of the largest
floor.

SECTION B105
FIRE-FLOW REQUIREMENTS FOR BUILDINGS

B105.1 One- and two-family dwellings, Group R-3 and R-
4 buildings and townhouses. The minimum fire-flow and
flow duration requirements for one- and two-family dwell-
ings, Group R-3 and R-4 buildings and townhouses shall be
as specified in Tables B105.1(1) and B105.1(2).

B105.2 Buildings other than one- and two-family dwell-
ings, Group R-3 and R-4 buildings and townhouses. The
minimum fire-flow and flow duration for buildings other than
one- and two-family divellings, Group R-3 and R-4 buildings
and townhouses shall be as specified in Tables B105.2 and
B105.1(2).

TABLE B105.1(1)
REQUIRED FIRE-FLOW FOR ONE- AND TWO-FAMILY DWELLINGS, GROUP R-3 AND R-4 BUILDINGS AND TOWNHOUSES

FIRE-FLOW CALCULATION AREA
{square feet)

AUTOMATIC SPRINKLER SYSTEM
{Design Standard)

MINIMUM FIRE-FLOW
{gallons per minute)

FLLOW DURATION
{hours)

0-3,600 No automatic sprinkler system 1,060 {
! . . ! Value in Table  |Duration in Table B105.1(2)
3,601 and greater No automatic sprinkler system B105.1(2) at the required fire-flow rate
Section 903.3.1.3 of the International Fire Code or 1
0-3,600 Section P2904 of the International Residential Code 500 h

3,601 and greater

Section 903.3.1.3 of the Infernational Fire Code or
Section P2904 of the Internafional Residential Code

!/, value in Table

B105.1(2) !

For ST: | square foot = 0.0929 m? 1 gallon per minute = 3.785 L/m.
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APPENDIX B

TABLE B105.1(2)

REFERENCE TABLE FOR TABLES 8105.1(1) AND B105.2

FIRE-FLOW CALCULATION AREA {square feet) FIRE-FLOW FLOW DURATION
Type IA and IB? Type llA and HA* | TypeiVand V-A* | Type liB and IHB® Type V-B° {gallons per minute)® {hours)

0-22,700 012,700 0-8,200 0-5,900 0-3,600 1,500
22,701-30,200 12,701-17,000 8,201-10,900 5,901-7,900 3,601-4,800 1,750

30,201-38,700 17,601-21,800 10,901-12,900 7,901-9,860 4,801-6,200 2,000 :
38,701-48,300 21,801-24,200 12,901-17,400 9,801-12,600 6,201-7,700 2,250
48,301-59,000 24,201-33,200 17,401-21,300 12,601-15,400 7,701-9,400 2,500
59,001-70,900 33,201-39,700 21,301-25,500 15,401-18,400 9,401-11,300 2,750
70,901-83,700 39,701-47,100 25,501-30,100 18,401-21,860 11,301-13,400 3,000
83,701-97,700 47,101-54,900 30,101-35,200 21,801-25,900 13,401-15,600 3,250

97,701-112,760 54,901-63,400 35,201-40,600 25,901-29,300 15,601-18,000 3,500 3
112,701-128,700 63,401-72,400 40,601-46,400 29,301-33,500 18,001-20,600 3,750
128,701-145,900 72,401-82,100 46,401-52,500 33,501-37,900 20,601-23,300 4,000
145,901-164,200 82,101-92,400 52,501-59,100 37,901-42,700 23,301-26,300 4,250
164,201-183,400 | 92,401-103,100 59,101-66,000 42.701-47,700 26,301-29,300 4,500
183,401-203,700 | 103,101-114,600 66,001-73,300 47.701-53,000 29,301-32,600 4,750
203,701-225,200 | 114,601-126,700 73,301-81,100 53,001-58,600 32,601-36,000 5,000
225,201-247,700 | 126,70§-139,400 81,101-89,200 58,601-65,400 36,001-39,600 5,250
247,701-271,200 | 139,401-152,600 89,201-97,700 65,401-70,600 39,601-43,400 5,500
271,201-295,900 | 152,601-166,500 | 97,701-106,500 70,601-77,000 43,401-47,400 5,750

295,901-Greater | 166,501-Greater | 106,501-115,800 77,001-83,700 47,401-51,500 6,000 4
— — 115,801-125,500 83,701-90,600 51,501-55,700 6,250
— e 125,501-135,500 90,601-97,900 55,701-60,200 6,500
— — 135,501-145,800 | 97,901-106,800 | 60,201-64,800 6,750
e — 145,801-156,700 | 106,801-113,200 64,801-69,600 7,000
— — 156,701-167,900 | 113,201-121,300 69,601-74,600 7,250
cos e 167,901-179,400 | 121,301-129,600 74,601-79,800 7,560
— — 179,401-191,400 { 129,601-138,300 79,801-85,100 7,750
e — 191,401-Greater | 138,301-Greater 85,101-Greater 8,000

For ST: 1 square foot = 0.0929 m? 1 gallon per minute = 3,785 L/m, 1 pound per square inch = 6.895 kPa.
a. Types of construction are based on the Infernational Building Code.
b. Measured at 20 psi residual pressure.,

TABLE B105.2

REQUIRED FiRE-FLOW FOR BUILDINGS OTHER THAN ONE- AND
TWO-FAMILY DWELLINGS, GROUP R-3 AND R-4 BUILDINGS AND TOWNHOUSES

AUTOMATIC SPRINKLER SYSTEM
{Design Standard)

MINIMUM FIRE-FLOW
{gallons per minute)

FLOW DURATION
{hours)

No automatic sprinkler system

Value in Table B105.1(2)

Duration in Table B105.1(2)

Section 903.3,1.1 of the International Fire Code

25% of the value in Table B105.1(2)*

Duration in Table B105.1(2) at the reduced flow rate

Section 903.3.1.2 of the International Five Code

25% of the value in Table B105.1(2)"

Duration in Table B105.1(2) at the reduced flow rate

For SI: 1 gallon per minute = 3,785 L/m.
a. The reduced fire-flow shall be not less than 1,000 gallons per minute.
b, The reduced fire-flow shall be not fess than 1,500 gailons per minute.
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APPENDIX B

B105.3 Water supply for buildings equipped with an auto-
matic sprinkler system. For buildings equipped with an
approved automatic sprinkler system, the water supply shall
be capable of providing the greater of:

1. The automatic sprinkler system demand, including hose
stream allowance.

2. The required fire-flow.

SECTION B106

REFERENCED STANDARDS

ICC IBC—15 International Building Code B104.2,
Tables

ICC  IFC—I5 International Fire Code B105.1{1) and
Bi05S.2

WU International Wildland-
Icc 1C—15 Urban Interface Code B103.3
International Residential Table
ICCIRC—1S age B105.1(1)

Standard on Water Supplies
NFPA 1142—12  for Suburban and Rural Fire B103.3
Fighting
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INTERNATIONAL CODE COUNCIL

APPENDIX C
FIRE HYDRANT LOCATIONS AND DISTRIBUTION

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION C101
GENERAL

C101.1 Scope. In addition to the requirements of Section
507.5.1 of the International Fire Code, fire hydrants shall be
provided in accordance with this appendix for the protection
of buildings, or pottions of buildings, hereafter constructed or
moved into the jurisdiction.

SECTION C102
NUMBER OF FIRE HYDRANTS

€102.1 Minimum number of fire hydrants for a building,
The number of fire hydrants available to a building shall be
not less than the minimum specified in Table C102.1.

SECTION C103
FIRE HYDRANT SPACING

C103.1 Hydrant spacing. Fire apparatus access roads and
public streets providing required access to buildings in accor-
dance with Section 503 of the Infernational Fire Code shall
be provided with one or more fire hydrants, as determined by
Section C102.1. Where more than one fire hydrant is

required, the distance between required fire hydrants shall be
in accordance with Sections C103.2 and C103.3.

C103.2 Average spacing. The average spacing between fire
hydrants shall be in accordance with Table C102.1.

Exception: The average spacing shall be permitted to be
increased by 10 percent where existing fire hydrants pro-
vide all or a portion of the required number of fire
hydrants.

€103.3 Maximum spacing. The maximum spacing between
fire hydrants shall be in accordance with Table C102.1.

SECTION C104
CONSIDERATION OF EXISTING FIRE HYDRANTS

C104.1 Existing fire hydrants. Existing fire hydrants on
public streets are allowed to be considered as available to
meet the requirements of Sections C102 and C103. Existing
fire hydrants on adjacent properties are allowed to be consid-
ered as available to meet the requirements of Sections C102
and C103 provided that a fire apparatus access road extends
between properties and that an easement is established to pre-
vent obstruction of such roads.

TABLE C102.1
REQUIRED NUMBER AND SPACING OF FIRE HYDRANTS

AVERAGE SPACING MAXIMUM DISTANCE FROM ANY
FmE-FLow('gr:)EngumEMENT Mlg;m#vng ggma:n BETWEEN '3233 ANTS B ha F,;(gs;&,\é i?ﬁ?vgg ;Tr?#-?-v

1,750 or less 1 500 250
2,000-2,250 2 450 225
2,500 3 450 225
3,000 3 400 225
3,500-4,000 4 350 210
4,500-5,000 5 300 180
5,500 6 300 180
6,000 6 250 150
6,500-7,000 7 250 150
7,500 or more 8 or more® 2060 120

For SI: 1 foot = 304.8 mm, I gallon per minute = 3.785 L/m.
a. Reduce by 100 feet for dead-end streets or roads.

b. Where streets are provided with median dividers that cannot be crossed by fire fighters pulling hose lines, or where arterial streets are provided with four or
more traffic lanes and have a traffic count of more than 30,000 vehicles per day, hydrant spacing shall average 500 feet on each side of the street and be

arranged on an alternating basis.

¢. Where new water mains are extended along streets where hydrants are not needed for protection of structures or similar fire problems, fire hydrants shall be
provided at spacing not o exceed 1,000 feet to provide for transportation hazards.

d. Reduce by 50 feet for dead-end streets or roads.
e. One hydrant for each 1,000 gallons per minute or fraction thereof,

f. A 50-percent spacing increase shall be permitted where the building is equipped throughout with an approved automatic sprinkler system in accordance with

Section 903.3.1.1 of the International Fire Code.

. A 25-percent spacing increase shall be permitted where the building is equipped throughout with an approved avtomatic sprinkler system in accordance with
Section 903.3.1.2 or 903.3.1.3 of the International Fire Code or Section P2904 of the International Residential Code.
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APPENDIX C

SECTION C105

REFERENCED STANDARDS

ICC IFC—15 International Fire Code C10L.1,
C103.1,
Table
C102.1

ICC IRC—I15 International Residential Code Table
C102.1
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APPENDIX D
FIRE APPARATUS ACCESS ROADS

The provisions contained in this appendix are not mandaiory unless specifically referenced in the adopting ordinance.

SECTION D101
GENERAL

D101.1 Scope. Fire apparatus access roads shall be in accor-
dance with this appendix and all other applicable require-
ments of the International Fire Code.

SECTION D102
REQUIRED ACCESS

D102.1 Access and loading. Facilities, buildings or portions
of buildings hereafter constructed shall be accessible to fire
department apparatus by way of an approved fire apparatus
access road with an asphalt, concrete or other approved driv-

D103.2 Grade, Fire apparatus access roads shall not exceed
10 percent in grade.

Exception: Grades steeper than 10 percent as approved by
the fire chief.

D163.3 Turning radius. The minimum turning radius shall
be determined by the fire code official.

D103.4 Dead ends. Dead-end fire apparatus access roads in

excess of 150 feet (45 720 mm) shall be provided with width

and turnaround provisions in accordance with Table D103.4.
TABLE D103.4

REQUIREMENTS FOR DEAD-END
FIRE APPARATUS ACCESS ROADS

ing surface capable of supporting the imposed load of fire L?,':S;H V(V,I:ew TURNAROUNDS REQUIRED
apparatus weighing at least 75,000 pounds (34 050 kg). 0-150 50 None required
120-foot Hammerhead, 60-f90t “Y” or
SECTION D103 IS0 | 20|90 oot dmeler e dec i accor
MINIMUM SPECIFICATIONS T oad c-SOf e
D103.1 Access road width with a hydrant. Where a fire 501-750 26 96_{0§fdiafn";gf’cuif’dé.sa; ?: accor,o i
hydrant is located on a fire apparatus access road, the mini- dance with Figure D103.1
mum road widtk} shall be 26 feet (7925 mm), exclusive of Over 750 Special approval required
shoulders (see Figure D103.1).
For S1: 1 foot = 304.8 mm.
20’
96I —1
~ 26’
M 20—
) : -—20
26
96’ DIAMETER 80-FOOT "Y” MINIMUM CLEARANCE
CUL-DE-SAC AROUND A FIRE
HYDRANT
28'R ]
TYP!

60’ — —fa 1——60’
4

20’:f
28’ R
TYP!
- 2¢’
120" HAMMERHEAD

For SL: 1 foot = 304.8 mm.

70"

20

—~| |20

ACCEPTABLE ALTERNATIVE
TO 120" HAMMERHEAD

FIGURE D103.1
DEAD-END FIRE APPARATUS ACCESS ROAD TURNAROUND
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APPENDIX D

D103.5 Fire apparatus access road gates. Gates securing
the fire apparatus access roads shall comply with all of the
following criteria:

1. Where a single gate is provided, the gate width shall be
not less than 20 feet (6096 mm). Where a fire apparatus
road consists of a divided roadway, the gate width shall
be not less than 12 feet (3658 mm).

2. Gates shall be of the swinging or sliding type.

3. Construction of gates shall be of materials that allow
manual operation by one person.

4. Gate components shall be maintained in an operative
condition at all times and replaced or repaired when
defective.

5. Electric gates shall be equipped with a means of open-
ing the gate by fire department personnel for emer-
gency access. Emergency opening devices shall be
approved by the fire code official.

6. Methods of locking shall be submitted for approval by
the fire code official.

7. Electric gate operators, where provided, shall be fisted
in accordance with UL 325.

8. Gates intended for automatic operation shall be
designed, constructed and installed to comply with the
requirements of ASTM F2200.

D103.6 Signs. Where required by the fire code official, fire
apparatus access roads shall be marked with permanent NO
PARKING—FIRE LANE signs complying with Figure
D103.6. Signs shall have a minimum dimension of 12 inches
(305 mm) wide by 18 inches (457 mm) high and have red let-
ters on a white reflective background. Signs shall be posted
on one or both sides of the fire apparatus road as required by
Section D103.6.1 or D103.6.2.

SIGN TYPE "A" SIGN TYPE “C" SIGN TYPE "D*
NO NO NO T
PARKING PARKING PARKING
FIRE LANE FIRE LANE FIRE LANE| ¥

-~

——

FIGURE D103.6
FIRE LANE SIGNS

e

D103.6.1 Roads 20 to 26 feet in width. Fire lane signs as
specified in Section D103.6 shall be posted on both sides
of fire apparatus access roads that are 20 to 26 feet wide
(6096 to 7925 mm).

D103.6.2 Roads more than 26 feet in width, Fire lane
signs as specified in Section D103.6 shall be posted on one

466

side of fire apparatus access roads more than 26 feet wide
(7925 mm) and less than 32 feet wide (9754 mm).

SECTION D104
COMMERCIAL AND INDUSTRIAL DEVELOPMENTS

D104.1 Buildings exceeding three stories or 30 feet in
height, Buildings or facilities exceeding 30 feet (9144 mm)
or three stories in height shall have at least two means of fire
apparatus access for each structure.

D104.2 Buildings exceeding 62,000 square feet in area.
Buildings or facilities having a gross building area of more
than 62,000 square feet (5760 m?) shall be provided with two
separate and approved fire apparatus access roads,

Exception: Projects having a gross building area of up to
124,000 square feet (11 520 m®) that have a single
approved fire apparatus access road when all buildings are
equipped throughout with approved automatic sprinkler
systems.

D104.3 Remoteness. Where two fire apparatus access roads
are required, they shall be placed a distance apart equal to not
fess than one half of the length of the maximum overall diag-
onal dimension of the lot or area to be served, measured in a
straight line between accesses.

SECTION D105
AERIAL FIRE APPARATUS ACCESS ROADS

D105.1 Where required. Where the vertical distance
between the grade plane and the highest roof surface exceeds
30 feet (9144 mm), approved aerial fire apparatus access
roads shall be provided. For purposes of this section, the
highest roof surface shall be determined by measurement to
the eave of a pitched roof, the intersection of the roof to the
exterior wall, or the top of parapet walls, whichever is
greater.

D105.2 Width, Aerial fire apparatus access roads shall have
a minimum unobstructed width of 26 feet (7925 mm), exclu-
sive of shoulders, in the immediate vicinity of the building or
portion thereof.

D105.3 Proximity to building. At least one of the required
access routes meeting this condition shall be located within a
minimum of 15 feet (4572 mm) and a maximum of 30 feet
(9144 mm) from the building, and shall be positioned parallel
to one entire side of the building. The side of the building on
which the aerial fire apparatus access road is positioned shall
be approved by the fire code official.

D105.4 Obstructions. Overhead utility and power lines shall
not be located over the aerial fire apparatus access road or
between the aerial fire apparatus road and the building. Other
obstructions shall be permitted to be placed with the approval
of the fire code official.
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SECTION D106
MULTIPLE-FAMILY RESIDENTIAL DEVELOPMENTS

D1066.1 Projects having more than 100 dwelling units.
Multiple-family residential projects having more than 100
dwelling units shall be equipped throughout with two sepa-
rate and approved fire apparatus access roads.

Exception: Projects having up to 200 dwelling units may
have a single approved fire apparatus access road when all
buildings, including nonresidential occupancies, are
equipped throughout with approved automatic sprinkler
systems installed in accordance with Section 903.3.1.1 or
903.3.1.2.

D106.2 Projects having more than 200 dwelling units.
Multiple-family residential projects having more than 200
dwelling units shall be provided with two separate and
approved fire apparatus access roads regardless of whether
they are equipped with an approved automatic sprinkler sys-
tem.

D106.3 Remoteness. Where two fire apparatus access roads
are required, they shall be placed a distance apart equal to not
less than one-half of the length of the maximum overall diag-
onal dimension of the property or area to be served, measured
in a straight line between accesses.

SECTION D107
ONE- OR TWO-FAMILY
RESIDENTIAL DEVELOPMENTS

D107.1 One- or two-family dwelling residential develop-
ments. Developments of one- or two-family dwellings where
the number of dwelling units exceeds 30 shall be provided
with two separate and approved fire apparatus access roads.

Exceptions:

1. Where there are more than 30 dwelling units on a
single public or private fire apparatus access road
and all dwelling units are equipped throughout with
an approved automatic sprinkler system in accor-
dance with Section 903.3.1.1, 903.3.1.2 or 903.3.1.3
of the International Fire Code, access from two
directions shall not be required.

2. The number of dielling units on a single fire appa-
ratus access road shall not be increased unless fire
apparatus access roads will connect with future
development, as determined by the fire code official.

D107.2 Remoteness. Where two fire apparatus access roads
are required, they shall be placed a distance apart equal to not
less than one-half of the length of the maximum overall diag-
onal dimension of the property or area to be served, measured
in a straight line between accesses.

2018 NORTH CAROLINA FIRE CODE

APPENDIX D

SECTION D108
REFERENCED STANDARDS

ASTM F2200—13 Standard Specification for
Automated Vehicular Gate

Construction D103.5
ICC IFC—15  International Fire Code D10l1.1,
D107.1
UL 325—02  Door, Drapery, Gate, Louver,

and Window Operators and
Systems, with Revisions

through June 2013 D103.5
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APPENDIX E
HAZARD CATEGORIES

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

SECTION E101
GENERAL

E161.1 Scope. This appendix provides information, explana-
tions and examples to illustrate and clarify the hazard catego-
ries contained in Chapter 50 of the International Fire Code.
The hazard categories are based upon the DOL 29 CFR.
Where numerical classifications are included, they are in
accordance with nationally recognized standards.

This appendix should not be used as the sole means of
hazardous materials classification.

SECTION E102
HAZARD CATEGORIES

E102.1 Physical hazards. Materials classified in this section
pose a physical hazard.

E102.1.1 Explosives and blasting agents. The current
UN/DOT classification system recognized by international
authorities, the Department of Defense and others classi-
fies all explosives as Class | materials. They are then
divided into six separate divisions to indicate their relative
hazard. There is not a direct correlation between the desig-
nations used by the old DOT system and those used by the
current system nor is there correlation with the system
(high and low) established by the Bureau of Alcohol,
Tobacco, Firearms and Explosives (BATF). Table 5604.3
of the International Fire Code provides some guidance
with regard to the current categories and their relationship
to the old categories. Some items may appear in more than
one division, depending on factors such as the degree of
confinement or separation, by type of packaging, storage
configuration or state of assembly.

In order to determine the level of hazard presented by
explosive materials, testing to establish quantitatively their
explosive nature is required. There are numerous test
methods that have been used to establish the character of
an explosive material. Standardized tests, required for fin-
ished goods containing explosives or explosive materials
in a packaged form suitable for shipment or storage, have
been established by UN/DOT and BATF. However, these
tests do not consider key elements that should be exam-
ined in a manufacturing situation. In manufacturing opera-
tions, the condition and/or the state of a material may vary
within the process. The in-process material classification
and classification requirements for materials used in the
manufacturing process may be different from the classifi-
cation of the same material where found in finished goods
depending on the stage of the process in which the mate-
rial is found. A classification methodology must be used
that recognizes the hazards commensurate with the appli-
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cation to the variable physical conditions as well as poten-
tial variations of physical character and type of explosive
under consideration.

Test methods or guidelines for hazard classification of
energetic materials used for in-process operations shall be
approved by the fire code official. Test methods used shall
be DOD, BATF, UN/DOT or other approved criteria. The
results of such testing shall become a portion of the files of
the jurisdiction and be included as an independent section
of any Hazardous Materials Management Plan (HMMP)
required by Section 5605.2.1 of the International Fire
Code. Also see Section 104.7.2 of the International Fire
Code.

Examples of materials in various Divisions are as fol-
lows:

1. Division 1.1 (High Explosives). Consists of explo-
sives that have a mass explosion hazard. A mass
explosion is one that affects almost the entire pile of
material instantaneously. Includes substances that,
where tested in accordance with approved methods,
can be caused to detonate by means of a blasting cap
where unconfined or will transition from deflagra-
tion to a detonation where confined or unconfined.
Examples: dynamite, TNT, nitroglycerine, C-3,
HMX, RDX, encased explosives, military ammuni-
tion,

2. Division 1.2 (Low Explosives). Consists of explo-
sives that have a projection hazard, but not a mass
explosion hazard. Examples: nondetonating encased
explosives, military ammunition and the like.

3. Division 1.3 (Low Explosives). Consists of explo-
sives (hat have a fire hazard and either a minor blast
hazard or a minor projection hazard or both, but not
a mass explosion hazard. The major hazard is radi-
ant heat or violent burning, or both. Can be defla-
grated where confined. Examples: smokeless
powder, propellant explosives, display fireworks.

4, Division 1.4, Consists of explosives that pose a
minor explosion hazard. The explosive cffects are
largely confined to the package and no projection of
fragments of appreciable size or range is expected.
An internal fire must not cause virtually instanta-
neous explosion of almost the entire contents of the
package. Examples: squibs (nondetonating igniters),
explosive actuators, explosive trains (low-level deto-
nating cord).

5. Division 1.5 (Blasting Agents). Consists of very
insensitive explosives. This division comprises sub-
stances that have a mass explosion hazard, but are so
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insensitive that there is very little probability of ini-
tiation or of transition from burning to detonation
under normal conditions of transport. Materials are
not cap sensitive; however, they are mass detonating
where provided with sufficient input. Examples:
oxidizer and liquid fuel slurry mixtures and gels,
ammonium nitrate combined with fuel oil.

6. Division 1.6. Consists of extremely insensitive arti-
cles that do not have a mass explosive hazard. This
division comprises articles that contain only
extremely insensitive detonating substances and that
demonstrate a negligible probability of accidental
initiation or propagation. Although this categoty of
materials has been defined, the primary application
is currently limited to military uses. Examples: Low
vulnerability military weapons.

Explosives in each division are assigned a compatibility
group letter by the Associate Administrator for Hazardous
Materials Safety (DOT) based on criteria specified by
DOTn 49 CFR. Compatibility group letters are used to
specify the controls for the transportation and storage
related to various materials to prevent an increase in haz-
ard that might result if certain types of explosives were
stored or transported together. Altogether, there are 35
possible classification codes for explosives, e.g., L1A,
1.3C, 148, ete.

E102.1.2 Compressed gases. Examples include:

1. Flammable: acetylene, carbon monoxide, ethane,
ethylene, hydrogen, methane. Ammonia will ignite
and burn although its flammable range is too harrow
for it to fit the definition of “Flammable gas.”

For binary mixtures where the hazardous compo-
nent is diluted with a nonflammable gas, the mix-
ture shall be categorized in accordance with CGA
P-23.

2. Oxidizing: oxygen, ozone, oxides of nitrogen, chlo-
rine and fluorine. Chlorine and fluorine do not con-
tain oxygen but reaction with flammables is similar
to that of oxygen.

3. Corrosive: ammonia, hydrogen chloride, fluorine.

4. Highly toxic: arsine, cyanogen, fluorine, germane,
hydrogen cyanide, nitric oxide, phosphine, hydrogen
selenide, stibine,

5. Toxic: chlorine, hydrogen fluoride, hydrogen sul-
fide, phosgene, silicon tetrafluoride.

6. Inert (chemically unreactive): argon, helium, kryp-
ton, neon, nitrogen, xenon.

7. Pyrophoric: diborane, dichloroborane, phosphine,
silane.

8. Unstable (reactive): butadiene (unstabilized), eth-
ylene oxide, vinyl chloride.

E102.1.3 Flammable and combustible liquids. Exam-
ples include:

1. Flammable liquids.

Class IA liquids shall include those having flash
points below 73°F (23°C) and having a boiling point
at or below 100°F (38°C).

Class IB liquids shall include those having flash
points below 73°F (23°C) and having a boiling point
at or above 100°F (38°C).

Class IC liquids shall include those having flash
points at or above 73°F (23°C) and below 100°F
(38°C).

2. Combustible liguids.

Class II liquids shall include those having flash
poinis at or above 100°F (38°C) and below 140°F
(60°C).
Class IHIA liquids shall include those having flash
points at or above 140°F (60°C) and below 200°F
(93°C).

Class TIIB liquids shall include those liquids having
Sflash points at or above 200°F (93°C).

E102.1.4 Flammable solids. Examples include:

I. Organic solids: camphor, cellulose nitrate, naphtha-
lene.

2. Inorganic solids: decaborane, lithium amide, phos-
phorous heptasulfide, phosphorous sesquisulfide,
potassium sulfide, anhydrous sodium sulfide, sulfur.

3. Combustible metals (except dusts and powders).
cesium, magnesium, zirconium.

E102.1.,5 Combustible dusts and powders. Finely
divided solids that could be dispersed in air as a dust
cloud: wood sawdust, plastics, coal, flour, powdered met-
als (few exceptions).

E102.1.6 Combustible fibers. See Section 5202.1.
¥102.1.7 Oxidizers. Examples include:

1. Gases: oxygen, ozone, oxides of nitrogen, fluorine
and chlorine (reaction with flammables is similar to
that of oxygen).

2. Liquids: bromine, hydrogen peroxide, nitric acid,
perchloric acid, sulfuric acid.

3. Solids: chlorates, chromates, chromic acid, iodine,
nitrates, nitrites, perchlorates, peroxides.

E102.1.7.1 Examples of liquid and solid oxidizers
according to hazard.

Class 4: ammonium perchlorate (particle size
greater than 15 microns), ammonium permangagate,
guanidine nitrate, hydrogen peroxide solutions more
than 91 percent by weight, perchloric acid solutions
more than 72.5 percent by weight, potassium super-
oxide, tetranitromethane.

Class 3: ammonium dichromate, calcium hypochlo-
rite (over 50 percent by weight), chloric acid (10
percent maximum concentration), hydrogen perox-
ide solutions (greater than 52 percent up to 91 per-
cent), mono-(trichloro)-tetra-(monopotassium  di-
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chloro)-penta-s-triazinetrione, nitric acid, (fuming - 2. Pastes.
more than 86 percent concentration), perchloric acid

3. Solid Iy finely divided powders).
solutions (60 percent to 72 percent by weight), olids (usually finely divided powders)

potassium bromate, potassium chlorate, potassium E102‘1:8.1 Classification of organic peroxides

dichloro-s-triazinetrione (potassium dichloro-isocy- according to hazard.

anurate), potassium perchlorate (99 percent), potas- Unclassified: Unclassified organic peroxides are
I sium permanganate (greater than 97.5 percent), capable of detonation and are regulated in accor-

sodium bromate, sodium chlorate, sodium chlorite

(over 40 percent by weight) and sodium dichloro-s-

triazinetrione anhydrous (sodium dichloro-isocyanu-
I rate anhydrous).

Class 2: barium bromate, barium chlorate, barium
hypochlorite, barium perchlorate, barium permanga-
nate, 1-bromo-3-chloro-3, 5-dimethylhydantoin, cal-
cium  chlorate, calcium  chlorite, calcium
hypochlorite (50 percent or less by weight), calcium
perchlorate, calcium permanganate, calcium perox-

I ide (75 percent), chromium trioxide (chromic acid),
copper chiorate, halane (1, 3-di-chloro-5, 5-dimeth-
yihydantoin), hydrogen peroxide (greater than 27.5
percent up to 52 percent), lead perchlorate, lithium
chiorate, lithium hypochlorite (more than 39 percent
available chlorine), lithium perchlorate, magnesium
bromate, magnesium chlorate, magnesium perchlo-
rate, mercurous chlorate, nitric acid (more than 40
percent but less than 86 percent), perchloric acid
solutions (more than 50 percent but less than 60 per-

| cent), potassium peroxide, potassium superoxide,
silver peroxide, sodium chlorite (40 percent or less
by weight), sodium perchlorate, sodium perchlorate
monohydrate, sodium permanganate, sodium perox-
ide, sodium persulfate (99 percent), strontium chlo-

l rate, strontium perchlorate, thallium chlorate, urea
hydrogen peroxide, zinc bromate, zinc chlorate and
zinc permanganate.

Class I: all inorganic nitrates (unless otherwise clas-
sified), all inorganic nitrites (unless otherwise classi-
fied), ammonium persulfate, barium peroxide,
| hydrogen peroxide solutions (greater than 8 percent
up to 27.5 percent), lead dioxide, lithium hypochlo-
rite (39 percent or less available chlorine), lithiam
peroxide, magnesium peroxide, manganese dioxide,
nitric acid (40 percent concentration or less), per-
chloric acid solutions (less than 50 percent by
weight), potassium dichromate, potassium monoper-
| sulfate (45 percent KHSO, or 90 percent triple salt),
potassium percarbonate, potassium persulfate,
sodiumn carbonate peroxide, sodium dichloro-s-tri-
azinetrione dihydrate, sodium dichromate, sodium
perborate (anhydrous), sodium perborate monohy-
drate, sodium perborate tetra-hydrate, sodium per-

carbonate,  strontium  peroxide,  trichloro-s-
triazinetrione (trichloroisocyanuric acid) and zinc
peroxide.

E102.1.8 Organic peroxides. Organic peroxides contain
the double oxygen or peroxy (-0-0) group. Some are flam-
mable compounds and subject to explosive decomposi-
tion. They are available as:

1. Liquids.
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dance with Chapter 56 of the International Fire
Code.

Class I: acetyl cyclohexane sulfonyl 60-65 percent
concentration by weight, fulfonyl peroxide, benzoyl
peroxide over 98 percent concentration, t-butyl
hydroperoxide 90 percent, t-butyl peroxyacetate 75
percent, t-butyl peroxyisopropylcarbonate 92 per-
cent, diisopropyl peroxydicarbonate 100 percent, di-
n-propyl peroxydicarbonate 98 percent, and di-n-
propyl peroxydicarbonate 85 percent.

Class II: acetyl peroxide 25 percent, t-butyl hydrop-
eroxide 70 percent (with DTBP and t-BuOH dilu-
ents), t-butyl peroxybenzoate 98 percent, t-butyl
peroxy-2-ethylhexanoate 97 percent, t-butyl peroxy-
isobutyrate 75 percent, t-butyl peroxyisopropyl-car-
bonate 75 percent, t-butyl peroxypivalate 75
percent, dybenzoyl peroxydicarbonate 85 percent,
di-sec-butyl peroxydicarbonate 98 percent, di-sec-
butyl peroxydicarbonate 75 percent, 1,1-di-(t-
butylperoxy)-3,5,5-trimethyecyclohexane 95 per-
cent, di-(2-ethythexyl) peroxydicarbonate 97 per-
cent, 2,5-dymethyl-2-5 di (benzoylperoxy) hexane
92 percent, and peroxyacetic acid 43 percent.

Class III: acetyl cyclohexane sulfonal peroxide 29
percent, benzoyl peroxide 78 percent, benzoyl per-
oxide paste 55 percent, benzoyl peroxide paste 50
percent peroxide/SO percent butylbenzylphthalate
diluent, cumene hydroperoxide 86 percent, di-(4-
butylcyclohexyl) peroxydicarbonate 98 percent, t-
butyl peroxy-2-ethylhexanoate 97 percent, t-butyl
peroxyneodecanoate 75 percent, decanoyl peroxide
98.5 percent, di-t-butyl peroxide 99 percent, 1,1-di-
(t-butylperoxy)3,5,5-trimethylcyclohexane 75 per-
cent, 2,4-dichlorobenzoyl peroxide 50 percent, di-
isopropyl peroxydicarbonate 30 percent, 2,-5-di-
methyl-2,5-di-(2-ethylhexanolyperoxy)-hexane 90
percent, 2,5-dimethyl-2,5-di-(t-butylperoxy) hexane
90 percent and methyl ethyl ketone peroxide 9 per-
cent active oxygen diluted in dimethyl phthalate.

Class IV: benzoyl peroxide 70 percent, benzoyl per-
oxide paste 50 percent peroxide/15 percent water/35
percent butylphthalate diluent, benzoyl peroxide
shury 40 percent, benzoyl peroxide powder 35 per-
cent, t-butyl hydroperoxide 70 percent, (with water
difuent), t-butyl peroxy-2-ethylhexanoate 50 per-
cent, decumyl peroxide 98 percent, di-(2-ethylhexal)
peroxydicarbonate 40 percent, laurel peroxide 98
percent, p-methane hydroperoxide 52.5 percent,
methyl ethyl ketone peroxide 5.5 percent active oxy-
gen and methyl ethyl ketone peroxide 9 percent
active oxygen diluted in water and glycols.
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Class V: benzoyl peroxide 35 percent, 1,1-di-t-
butyl peroxy 3,5,5-trimethylcyclohexane 40 per-
cent, 2,5-di-(t-butyl peroxy) hexane 47 percent and
2,4-pentanedione peroxide 4 percent active oxygen.

E102.1.9 Pyrophoric materials. Examples include:

1. Gases: diborane, phosphine, silane.

2. Liquids: diethylaluminum chloride, di-ethylberylli-
um, diethylphosphine, diethylzinc, dimethylarsine,
tricthylaluminum etherate, tri-ethylbismuthine, tri-
ethylboron, trimethylaluminum, trimethylgallium.

3. Solids: cesium, hafnium, lithium, white or yellow
phosphorous, plutonivm, potassium, rubidium,
sodium, thorium.

E102.1.10 Unstable (reactive) materials. Examples
include:

Class 4: acetyl peroxide, dibutyl peroxide, dinitroben-
zene, ethyl nitrate, peroxyacetic acid and picric acid
(dry) trinitrobenzene.

Class 3: hydrogen peroxide (greater than 52 percent),
hydroxylamine, nitromethane, paranitroaniline, per-
chloric acid and tetrafluoroethylene monomer,

Class 2: acrolein, acrylic acid, hydrazine, methacrylic
acid, sodium perchlorate, styrene and vinyl acetate.

Class 1: acetic acid, hydrogen peroxide 35 percent to
52 percent, paraldehyde and tetrahydrofuran.

E102.1.11 Water-reactive materials. Examples include:

Class 3: aluminum alkyls such as triethylaluminum,
isobutylaluminum and trimethylaluminum; bromine
pentafluoride, bromine trifluoride, chlorodiethylalu-
minium and diethylzinc.

Class 2: calcium carbide, calcium metal, cyanogen bro-
mide, lithium hydride, methyldichlorosilane, potassium
metal, potassium peroxide, sodium metal, sodium per-
oxide, sulfuric acid and trichlorosilane,

Class 1: acetic anhydride, sodium hydroxide, suifur
monochloride and titanium tetrachloride.

E102.1.12 Cryogenic fluids. The cryogenics listed will
exist as compressed gases where they are stored at ambi-
ent temperatures,

1. Flammable: carbon monoxide, deuterium (heavy
hydrogen), ethylene, hydrogen, methane,

2. Oxidizing: fluorine, nitric oxide, oxygen.
3. Corrosive: fluorine, nitric oxide.

4. Inert (chemically unreactive): argon, helium, kryp-
ton, neon, nitrogen, Xenon.

5. Highly toxic: fluorine, nitric oxide.

E102.2 Health hazards, Materials classified in this section
pose a health hazard.

¥102.2.1 Highly toxic materials, Examples include:
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1. Gases: arsine, cyanogen, diborane, fluorine, ger-
mane, hydrogen cyanide, nitric oxide, nitrogen diox-
ide, ozone, phosphine, hydrogen selenide, stibine.

2. Liquids: acrolein, acrylic acid, 2-chloroethanol (eth-
ylene chlorohydrin), hydrazine, hydrocyanic acid, 2-
methylaziridine (propylenimine), 2-methyl-acetoni-
trile (acetone cyanohydrin), methyl ester isocyanic
acid (methyl isocyanate), nicotine, tetranitromethane
and tetracthylstannane (tetracthyltin).

3. Solids: (aceto) phenylmercury (phenyl mercuric ace-
tate), 4-aminopyridine, arsenic pentoxide, arsenic
trioxide, calcium cyanide, 2-chloroacetophenone,
aflatoxin B, decaborane(14), mercury (II) bromide
{(mercuric bromide), mercury (IT) chloride {corrosive
mercury chloride), pentachlorophenol, methyl para-
thion, phosphorus (white) and sodinm azide.

E1602.2.2 Toxic materials. Examples include:

1. Gases: boron trichloride, boron trifluoride, chlorine,
chlorine trifluoride, hydrogen fluoride, hydrogen
sulfide, phosgene, silicon tetrafluoride.

2. Liquids: acrylonitrile, allyl alcohol, alpha-chlorotol-
uene, aniline, 1-chloro-2,3-epoxypropane, chloro-
formic acid (allyl ester), 3-chloropropene (allyl
chloride), o-cresol, crotonaldehyde, dibromometh-
ane, diisopropylamine, diethyl ester sulfuric acid,
dimethyl ester sulfuric acid, 2-furaldehyde (furfu-
ral), furfural alcohol, phosphorus chloride, phos-
phoryl chloride (phosphorus oxychloride) and
thionyl chloride.

3. Solids: acrylamide, barium chloride, barinm (II)
nitrate, benzidine, p-benzoquinone, beryllium chlo-
ride, cadmium chloride, cadmium oxide, chloroace-
tic acid, chlorophenylmercury (phenyl mercuric
chloride), chromium (VI) oxide (chromic acid,
solid), 2,4-dinitrotoluene, hydroquinone, mercury
chloride (calomel), mercury (II) sulfate (mercuric
sulfate), osmium tetroxide, oxalic acid, phenol, P-
phenylenediamine, phenylhydrazine, 4-phenylmor-
pholine, phosphorus sulfide, potassium fluoride,
potassium hydroxide, selenium (IV) disulfide and
sodium fluoride,

E102.2.3 Corrosives. Examples include:

1. Acids: Examples: chromic, formic, hydrochloric
(muriatic) greater than 15 percent, hydrofluoric,
nitric (greater than 6 percent, perchloric, sulfuric (4
percent or more).

2. Bases (alkalis): hydroxides-ammonium (greater than
10 percent), calcium, potassium (greater than 1 per-
cent), sodium (greater than 1 percent); certain car-
bonates-potassiurm.

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

Note: Corrosives that are oxidizers, e.g., nitric acid,
chlorine, fluorine; or are compressed gases, e.g.,
ammonia, chlorine, fluorine; or are water-reactive, e.g.,
concentrated sulfuric acid, sodium hydroxide, are phys-
ical hazards in addition to being health hazards.
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SECTION E103
EVALUATION OF HAZARDS

E103.1 Degree of hazard. The degree of hazard present
depends on many variables that should be considered individ-
ually and in combination. Some of these variables are as
shown in Sections E103.1.1 through E103.1.5.

£103.1.1 Chemical properties of the material. Chemical
properties of the material detexmine self reactions and
reactions that could occur with other materials. Generally,
materials within subdivisions of hazard categories will
exhibit similar chemical properties. However, materials
with similar chemical properties could pose very different
hazards. Each individual material should be researched to
determine its hazardous properties and then considered in
relation to other materials that it might contact and the sur-
rounding environment.

E103.1.2 Physical properties of the material. Physical
properties, such as whether a material is a solid, liquid or
gas at ordinary temperatures and pressures, considered
along with chemical properties will determine require-
ments for containment of the material. Specific gravity
(weight of a liquid compared to water) and vapor density
(weight of a gas compared to air) are both physical proper-
ties that are important in evaluating the hazards of a mate-
rial.

¥103.1.3 Amount and concentration of the material,
The amount of material present and its concentration must
be considered along with physical and chemical properties
to determine the magnitude of the hazard. Hydrogen per-
oxide, for example, is used as an antiseptic and a hair
bleach in low concentrations (approximately 8 percent in
water solution). Over 8 percent, hydrogen peroxide is
classed as an oxidizer and is toxic. Above 90 percent, it is
a Class 4 oxidizer “that can undergo an explosive reaction
when catalyzed or exposed to heat, shock or friction,” a
definition that incidentally also places hydrogen peroxide
over 90-percent concentration in the unstable (reactive)
category. Small amounts at high concentrations could
present a greater hazard than large amounts at low concen-
trations.

E103.1.3.1 Mixtures. Gases—toxic and highly toxic
gases include those gases that have an LC,, of 2,000
paits per million (ppm) or less when rats are exposed
for a period of 1 hour or less. To maintain consistency
with the definitions for these materials, exposure data
for periods other than 1 hour must be normalized to 1
hour. To classify mixtures of compressed gases that
contain one or more toxic or highly toxic components,
the LC,, of the mixture must be determined. Mixtures
that contain only two components are binary mixtures,
Those that contain more than two components are mul-
ticomponent mixtures. Where two or more hazardous
substances (components) having an LCs, below 2,000
ppm are present in a mixture, their combined effect,
rather than that of the individual substance components,
must be considered. In the absence of information to
the contrary, the effects of the hazards present must be
considered as additive. Exceptions to the above rule
could be made when there is a good reason to believe
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that the principal effects of the different harmful sub-
stances (components) are not additive.

For binary mixtures where the hazardous compo-
nent is diluted with a nontoxic gas such as an inert gas,
the L.C,, of the mixture is estimated by use of the meth-
odology contained in CGA P-20. The hazard zones
specified in CGA P-20 are applicable for DOTn pur-
poses and shall not be used for hazard classification.

E103.1.4 Actual use, activity or process involving the
material. The definition of handling, storage and use in
closed systemns refers to materials in packages or contain-
ers. Dispensing and use in open containers or systems
describes situations where a material is exposed to ambi-
ent conditions or vapors are liberated to the atmosphere.
Dispensing and use in open systems, then, are generally
more hazardous situations than handling, storage or use in
closed systems. The actual use or process could include
heating, electric or other sparks, catalytic or reactive mate-
rials and many other factors that could affect the hazard
and must therefore be thoroughly analyzed.

E103.1.5 Surrounding conditions. Conditions such as
other materials or processes in the area, type of construc-
tion of the structure, fire protection features {(e.g., fire
walls, sprinkler systems, alarms, etc.), occupancy (use) of
adjoining areas, normal temperatures, exposure to
weather, etc., must be taken into account in evaluating the
hazard.

E103.2 Evaluation questions. The following are sample
evaluation questions:

1. What is the material? Correct identification is import-
ant; exact spelling is vital. Check labels, MSDS, ask
responsible persons, etc.

2. What are the concentration and strength?

3. What is the physical form of the material? Liquids,
gases and finely divided solids have differing require-
ments for spill and leak control and containment.

4, How much material is present? Consider in relation to
permit amounts, maximum allowable quantity per
control area (from Group H occupancy require-
ments), amounts that require detached storage and
overall magnitude of the hazard.

5. What other materials (including furniture, equipment
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 activity impact the hazardous character-
istics of the material? Consider vapors released or
hazards otherwise exposed.

9. What must the material be protected from? Consider
other materials, temperature, shock, pressute, etc.

10. What effects of the material must people and the envi-
ronment be protected from?

11. How can protection be accomplished? Consider:
11.1. Proper containers and equipment.
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11.2. Separation by distance or construction.
11.3. Enclosure in cabinets or rooms.
11.4. Spill control, drainage and containment.

11.5. Conirol systems-ventilation, special electrical,
detection and alarm, extinguishment, explo-
sion venting, limit controls, exhaust scrubbers
and excess flow control.

11.6. Administrative (operational) controls-signs,
ignition source control, security, personnel
training, established procedures, storage plans
and emergency plans.

Evaluation of the hazard is a strongly subjective process;
therefore, the person charged with this responsibility must
gather as much relevant data as possible so that the decision
will be objective and within the limits prescribed in laws, pol-
icies and standards.

1t could be necessary to cause the responsible persons in
charge to have tests made by qualified persons or testing lab-
oratories to support contentions that a particular material or
process is or is not hazardous. See Section 104.7.2 of the
International Fire Code.

SECTION E104

REFERENCED STANDARDS
CGA  P-20— Standard for Classification
(2009) of Toxic Mixtures E103.1.3.1
CGA P-23— Standard for Categorizing
(2008) Gas Mixtures Containing
Flammable and
Nonflammable
Components E102.1.2
1CC IFC—15 International Fire Code E101.1,
E102.1.1,
E102.1.8.1,
E103.2
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APPENDIX F
HAZARD RANKING

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION F101
GENERAL

F101.1 Scope. Assignment of levels of hazards to be applied
to specific hazard classes as required by NFPA 704 shall be
in accordance with this appendix. The appendix is based on
application of the degrees of hazard as defined in NFPA 704
arranged by hazard class as for specific categories defined in
Chapter 2 of the International Fire Code and vsed through-
out.

F101.2 General. The hazard rankings shown in Table F101.2
have been established by using guidelines found within
NFPA 704, As noted in Section 4.2 of NFPA 704, there could
be specific reasons to alter the degree of hazard assigned to a
specific material; for example, ignition temperature, flamma-
ble range or susceptibility of a container to rupture by an
internal combustion explosion or to metal failure while under
pressure or because of heat from external fire. As a result, the
degree of hazard assigned for the same material can vary
when assessed by different people of equal competence.

The hazard rankings assigned to each class represent rea-
sonable minimum hazard levels for a given class based on the
use of criteria established by NFPA 704. Specific cases of use
or storage may dictate the use of higher degrees of hazard in
certain cases.

SECTION F102

REFERENCED STANDARDS
IcC IFC—15  International Fire Code F101.1
NFPA 704—12  Identification of F101.1,

the Hazards of Materials F101.2
for Emergency Response
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APPENDIX F

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

HAZARD CATEGORY DESIGNATION
Combustible liquid II F2
Combustible liquid HIA F2
Combustible }iquid I1IB F1
Combustible dust F4
Combustible fiber F3
Cryogenic flammable ¥4, H3
Cryogenic oxidizing OX, H3
Explosive R4
Flammable solid F2
Flammable gas (gaseous) F4
Flammable gas (liquefied) F4
Flammable liquid TA F4
Flammable liquid IB F3
Flammable liquid IC F3
Organic peroxide, UD R4
Organic peroxide I F4,R3
Organic peroxide I F3,R3
Organic peroxide I F2,R2
Organic peroxide [V FI, Rl
Organic peroxide V None
Oxidizing gas (gaseous) 6.4
Oxidizing gas (liquefied) 10):¢
Oxidizer 4 0X4
Oxidizer 3 0X3
Oxidizer 2 0X2
Oxidizer | 0OXl1
Pyrophoric gases F4
Pyrophoric solids, liquids F3
Unstable reactive 4D R4
Unstable reactive 3D R4
Unstable reactive 3N R2
Unstable reactive 2 R2
Unstable reactive 1 None
‘Water reactive 3 w3
Water reactive 2 W2
Corrosive H3, COR
Toxic H3
Highly toxic H4

F—Flammable category.

R—Reactive caiegory.

H—Health category.

W-—Special hazard: water reactive.
OX--Special hazard: oxidizing properties.
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COR—Corrosive.

UD—Unclassified detonable material.
4D--Class 4 detonable material,
3D—Class 3 detonable material.
3N—Class 3 nondetonable material.
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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

G101.1 Scope. This appendix is used to convert from liquid
to gas for cryogenic fluids.

G101.2 Conversion. Table G101.2 shall be used to deter-
mine the equivalent amounts of cryogenic fluids in either the
liquid or gas phase.

101.2.1 Use of the table. To use Table G101.2, read
horizontally across the line of interest. For example, to
determine the number of cubic feet of gas contained in 1.0
gallon (3.785 L) of liquid argon, find 1.000 in the column
entitled “Volume of Liquid at Normal Boiling Point.”
Reading across the line under the column entitled “Vol-
ume of Gas at NTP” (70°F and 1 atmosphere/14.7 psia),
the value of 112.45 cubic feet (3.184 m®) is found.

G101.2.2 Other quantities. If other quantities are of
interest, the numbers obtained can be multiplied or divided
to obtain the quantity of interest. For example, to deter-
mine the number of cubic feet of argon gas contained in a
volume of 1,000 gallons (3785 L) of liquid argon at its
normal boiling point, multiply 112.45 by 1,000 to obtain
112,450 cubic feet (3184 m™).
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APPENDIX G

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

VOLUME OF LIGUID AT NORMAL
CRYOGENIC FLUID WEIGHT OF LIQUID OR GAS BOILING POINT VOLUME OF GAS AT NTP
Pounds Kilograms Liters Gallons Cublc feet Cubic meters

1.000 0.454 0.326 0.086 9.67 0274

2.205 1.000 0.718 0.190 21.32 0.604

Argon 3.072 1.393 1.000 0.264 29.71 0.841
11,628 5.274 3,785 1.000 112.45 3.184

10.340 4.690 3.366 0.889 100.00 2.832

3.652 1.656 1.189 0314 35.31 1.000

1.000 0.454 3.631 0.959 96.72 2739

2.205 1.600 8.006 2.115 213.23 6.038

Helium 0.275 0.125 1.600 0.264 26.63 0.754
1.042 0.473 3.785 1.000 100.82 2.855

1.034 0.469 3.754 0.992 100.00 2.832

0.365 0.166 1.326 0.350 35.31 1.000

1.000 0.454 6.409 1.693 191.96 5.436
2.205 1.000 14.130 3.733 423.20 11,984

Hydrogen 0.156 0.071 1.000 0.264 29.95 0.848
0.591 0.268 3.785 1.000 113.37 3.210

0.521 0.236 3.339 0.882 160.00 2.832

0.184 0.083 1.179 0.311 3531 1.000

£.000 0.454 0.397 0.105 12.60 0.342

2.205 1.000 0.876 0.231 26.62 0.754

Oxygen 2517 1.142 1.000 0.264 30.39 0.861
9.527 4321 3.785 1.000 115.05 3.250

8.281 3.756 3.290 0.869 100.00 2.832

2.924 1.327 1.162 0.307 35.31 1,000

1.000 0.454 0.561 0.148 13.80 0.391

2.205 1.000 1.237 0.327 3043 0.862

Nitrogen 1.782 0.808 1.000 0.264 24.60 0.697
6.746 3.060 3.785 1.000 93.11 2.637

7.245 3.286 4.065 1.074 100.00 2.832

2.558 1.160 1.436 0.379 35.31 1.000

1.000 0.454 1.052 0.278 22,968 0.650

2.205 1.000 2.320 0.613 50.646 1.434

LNG® 0.951 0.431 1.0660 0.264 21.812 0.618
3.600 1.633 3.785 1.000 82.62 2.340

4.356 1.976 4.580 1.210 100.00 2832

11.501 5.217 1.616 0.427 35.31 1.000

For SI: 1 pound = 0.454 kg, | gallon = 3.785 L, 1 cubic foot = 0.02832 m?, °C = [(°F)-32)/1.8, 1 pound per square inch atmosphere = 6,895 kPa.
a. The values listed for liquefied natural gas (LING) ave “typical” values. LNG is a mixture of hydrocarbon gases, and no two LNG streams have exactly the
same composition.
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APPENDIX H
HAZARDOUS MATERIALS MANAGEMENT PLAN %IMMP

AND HAZARDOUS MATERIALS INVENTORY STATEM

INSTRUCTIONS

SECTION H101
HMMP

H101.1 Part A (See Example Format in Figure 1).
1. Fill out items and sign the declaration.

2. Part A of this section is required to be updated and sub-
mitted annually, or within 30 days of a process or man-
agement change.

H101.2 Part B-General Facility Description/Site Plan
(See Example Format in Figure 2).

1. Provide a site plan on 8, by 11 inch (215 mm by 279
mm) paper, showing the locations of all buildings,
structures, outdoor chemical control or storage and use
areas, parking lots, internal roads, storm and sanitary
sewers, wells and adjacent property uses. Indicate the
approximate scale, northern direction and date the
drawing was completed.

H101.3 Part C~Facility Storage Map~Confidential Infor-
mation (See Example Format in Figure 3).

1. Provide a floor plan of each building identified on the
site plan as containing hazardous materials on 8'/,-inch
by 11-inch (215 mm by 279 mm) papet, identitying the
northern direction, and showing the location of each
storage and use area,

2. Identify storage and use areas, including hazard waste

The provisions contained in this appendix are adopted as part of this code.

NT (HMIS)

SECTION H102
HMIS

H102.1 Inventory statement contents.

1. HMIS Summary Report (see Example Format in Figure

4).

L.1.

1.2.

1.3.

14,
1.5.

1.6.

Complete a summary report for each control
area and Group H occupancy.

The storage summary report includes the HMIS
Inventory Report amounts in storage, use-
closed and use-open conditions.

Provide separate summary reports for storage,
use-closed and use-open conditions.

IBC/IFC Hazard Class.

Inventory Amount. [Solid (Ib), Liquid (gal},
Gas (cu ft, gal or lbs)].

IBC/IFC Maximum Allowable Quantity per
control area (MAQ). (If applicable, double
MAQ for sprinkier protection and/or storage in
cabinets. For wholesale and retail sales occu-
pancies, go to Tables 5003.11.1 and 5704.3.4.1
of the International Fire Code for MAQs.).

2. HMIS Inventory Report (see Example Format in Figure

5).

storage areas. 2.1, Complete an inventory report by listing prod-
3. Show the followi ucts by location.
- Dow the Totlowing: 2.2. Product Name.,
3.1 Accesses to each storage and use area. 2.3. Components. (For mixtures specify percent-
3.2. Location of emergency equipment. ages of major components if available.)
3.3. Location where liaison will meet emergency 2.4. Chemical Abstract Service (CAS) Number.
responders. (For mixtures list CAS Numbers of major
3.4, Facility evacuation meeting point locations. components if available.)
3.5. The general purpose of other areas within the 2.5. Location. (Identify the contl:(’} area o, if s a
building Group H occupancy, provide the classifica-
' tion, such as H-2, H-3, etc.)
3.6. Location of all aboveground and underground . . . )
tanks to include sumps, vaults, below-grade 2.6. Container with a cgpa.cnty of greater than 55
(reatment systems. Dinine, etc gallons (208 L). (If product container, vessel
y » PIPINg, €tc. or tank could exceed 55 gallons, indicate yes
3.7. Show hazard classes in each area. in column.)
3.8. Show locations of all Group H occupancies, 2.7. Hazard Classification. (List applicable classi-

control areas, and exterior storage and use
areas.

- 3.9. Show emergency exils.

2018 NORTH CAROLINA FIRE CODE

2.8.

fications for each product.)

Stored. (Amount of product in storage condi-
tions.)
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APPENDIX H

2.9. Closed. (Amount of product in use-closed sys-
tems. )

2.10. Open. (Amount of product in use-open sys-
tems.)

Facilities that have prepared, filed and submitted a Tier 11
Inventory Report required by the U.S. Environmental Protec-
tion Agency (USEPA) or required by a state that has secured
USEPA approval for a similar form shall be deemed to have
complied with this section.

SECTION H103
EMERGENCY PLAN

1. Emergency Notification. (See Example Format in Figure
6.)

2. Where OSHA or state regulations require a facility to have
either an Emergency Action Plan (EAP) or an Emergency
Response Plan (ERP), the EAP or ERP shall be included
as part of the HMMP.

SECTION H104

REFERENCED STANDARDS
IcC IBC—15 International Building Code  H102.1
ICC IFC-—15 International Fire Code H102.1
480 2018 NORTH CAROLINA FIRE CODE

Copyright © 2018 ICC. ALL RIGHTS RESERVED. Acvessed by jeif Fogle (FIREMARSHALS3GOUTLOOK.COM), { -) Order Number #100563599 on Jul 16,2018 7:02:11 AM pursuast ta License
Agreement with ICC. No further reproduction or distribution autharized. Single user only, copying and networking prohibited, ANY UNAUTHORIZED REPRODUCTION OR DISTRIBUTION IS A
VIOLATION OF THE FEDERAL COPYRIGHT ACT AND THE LICENSE AGREEMENT, AND SUBJECT TO CIVIL AND CRININAL PENALTIES THEREUNDER.

INTERNATIONAL CODE COUNCIL




APPENDIX H

FIGURE 1
HAZARDOUS MATERIALS MANAGEMENT PLAN
SECTION I: FACILITY DESCRIPTION

1. Business Name: Phone:
Address:

2. Person Responsible for the Business
Name: Title: Phone:

3. Emergency Contacts:

Name: Title: Home Number: Work Number:

4. Person Responsible for the Application/Principal Contact:
Name: Title: Phone:

5. Principal Business Activity:

6. Number of Employees:

7. Number of Shifts:
a. Number of Employees per Shift:

8. Hours of Operation:
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APPENDIX H

FIGURE 2
HAZARDOUS MATERIALS MANAGEMENT PLAN SECTION I: FACILITY DESCRIPTION
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APPENDIX H

FIGURE 3
HAZARDOUS MATERIALS MANAGEMENT PLAN SECTION |: FACILITY DESCRIPTION PART C—FACILITY MAP

Business Name Date
Address Page of
2018 NORTH CAROLINA FIRE CODE 483
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FIGURE 4
SECTION ll—HAZARDOUS MATERIALS INVENTORY STATEMENT (HMIS) HMIS SUMMARY REPORT® (Storage® Conditions)°
IBC/IFC HAZARD CLASS |HAZARD CLASS INVENTORY AMOUNT ISCAFC MAXIMUM ALLOWABLE QUANTITY
{Abbrev) Solid (Ib) Liquid (gal) [ Gas (cu ft, gal, [b) Solid (Ib) Liguld {gal) | Gas (cu ft, gal, Ih)
Combustible
Liquid C2 5 120
C3A 330
C3B 6 13,200
Combustible Fiber Loose/Baled
Cryogenics, Flammable | Cryo-Flam 45
Cryogenic, Oxidizing Cryo-0X 45
Flammable Gas FLG
(Gaseous) 150 1,000
(Liguefied) 30
Flammabie Liquid F1A 30
FIB & F1C 5 120
Combination (1A, 1B, 1C) 5 120
Flammable Solid FLS 125
Organic Peroxide OPU
OP1
OP2 50
OP3 125
OP4 NL
OP5 NL
Oxidizer 0X4 0
0X3 10
0OX2 250
0OX1 4,600

a. Complete a summary report for each control area and Group H occupancy.
b. Storage = storage + use-closed + use-open systems.

¢. Sepasate repotts are required for use-closed and use-open systems.

d. Include increases for sprinklefrs or storage in cabinets, if applicable.

(This is an example; add additional hazard classes as needed.}
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APPENDIX H

FIGURE 5
SECTION 1l — HAZARDOUS MATERIALS INVENTORY STATEMENT (HMIS) HMIS INVENTORY REPORT
(Sort Products Alphabetically by Location of Product and then Alphabetically by Product Name)

Haz | Haz | Haz
Product Name . .| Container Stored | Stared | Stored [Closed | Closed | Closed | Open | Open
(Components)® CAS Number| Location > 55gal® Cla1ass Cigss Clgss (ibs) | {(gal) | {gas)*| (Ibs) | {(gal) | gas® | (ibs) | (gal)
ACETYLENE Control
(Acetylene gas) 74-86-2 Area | FLG | GR2 150
BLACK AEROSOL Control
SPRAY PAINT Mixture | S0 AL3 24
(Mixture) ca
GASOLINE,
UNLEADED 8006-61-9
(Gasoline-Mixture)
Methyl-t-Butyl-Ether-15% | 1634-04-4 | Control FIB 5
Diisopropyl Ether-7% 108-20-3 | Area |
Ethanol-11% 64-17-5
Toluene-12% 108-88-3
Xylene-11% 1330-20-7
MOTOR OIL-10W40
(Hydrotreated Heavy 64742-54-7| Control C3B 3
Paraffinic Distillate-85%; | Mixture | Avea |
Additives-20%)
DIESEL
(Diesel-99-100%; GBa76-34-6) Contoll  yes | 2 225
Additives) roprietary | Area
TRANSMISSION FLUID
(Oil-Solvent-Neutral; G5 Control
Performance Additives) Sali el Area 2 C3B 3
OXYGEN, GAS
(Oxygen) 7782-44-7 | H-3 OXG 5,000

a, Identify the control area or, if it is 4 Group H occupancy, provide the classification, such as H-2, H-3, etc.
b. If the product container, vessel or tank could exceed 55 gallons, indicate yes in the column.

¢. Specify percentages of main components if available.

d. In cubic feet, gations or pounds.

{This is an example; add additional hazard classes as needed.)
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APPENDIX H

FIGURE 6
HAZARDOUS MATERIALS MANAGEMENT PLAN
SECTION lll: EMERGENCY PLAN

1. In the event of an emergency, the following shalil be notified:
a. Facility Liaison

Name Title Home Number Work Number
b. Agency
Agency Contact Phone Number
Fire Department
LEPC
Other
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APPENDIX |
FIRE PROTECTION SYSTEMS—NONCOMPLIANT CONDITIONS

Deleted.
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APPENDIX J
BUILDING INFORMATION SIGN

The provisions contained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION J101 height of 42 inches (1067 mm) above the walking
GENERAL surface on the address side of the building or strue-
J101.1 Scope. New buildings shall have a building informa- lure,

tion sign(s) that shall comply with Sections J101.1.1 through 3. Conspicuously placed inside an enclosed entrance
J101.7. Existing buiidings shall be brought into conformance lobby, on any vertical surface within 10 feet (254
with Sections J101.1 through J101.9 when one of the follow- mm) of the entrance door at a minimum height of 42

ing occurs: inches (1067 mm) above the walking surface.

I. The fire department conducts an annual inspection 4. Inside the building’s fire command center.

intended to verify compliance with this section, or any 5 On the exterior of the fire alarm control unit or on

required inspection. the wall immediately adjacent to the fire alarm con-

2. When a change in use or occupancy has occurred. trol unit door where the alarm panel is located in the
Exceptions: enclosed main lobby.
1. Group U oceupancies. J101.1.2 Sign features. The building information sign

shall ist of all of the following:
2. One- and two-family dwellings. shat consst of alt of Hie foflowims

J101.1.1 Sign location. The building information sign 1. White reflective background with red letters.

shall be placed at one of the following locations: 2. Durable material.
1. Upon the entry door or sidelight at a minimum 3. Numerals shall be Roman or Latin numerals, as
height of 42 inches (1067 mm) above the walking required, or alphabet letters.
surface on the address side of the building or struc- 4. Permanently affixed to the building or structure in
ture. an approved manner.
2. Upon the exterior surface of the building or structure J101.1.3 Sign shape. The building information sign shall
on either side of the entry door, not more than 3 feet be a Maltese cross as shown in Figure J101.1.3.

(76 mm) from the entrance door, at a minimum

(Top wing)

HA & IlIA

(Left wing) (Right wing)
(Bottom wing)
FIGURE J101.1.3
EXAMPLE OF COMPLETED BUILDING INFORMATION SIGN
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APPENDIX J

J101.1.4 Sign size and lettering, The minimum size of
the building information sign and lettering shall be in
accordance with the following:

1. The width and height shall be 6 inches by 6 inches
(152 mm by 152 mm).

2. The height or width of each Maltese cross wing atea
shall be 1'/; inches (29 mm) and have a stroke width
of '/, inch (13 mm).

3. The center of the Maltese cross, a circle or oval,
shall be 3 inches (76 mm) in diameter and have a
stroke width of '/, inch (6 mm).

4. All Roman numerals and alphabetic designations,
shall be 1/, inch (32 mm) height and have a stroke
width of '/, inch (6 mm).

J101.2 Sign designations. Designations shall be made based
upon the construction type, content, hazard, fire protection
systems, life safety and occupancy. Where multiple designa-
tions occur within a classification category, the designation
used shall be based on the greatest potential risk.

J101.3 Construction type (top wing). The construction
types shall be designated by assigning the appropriate Roman
numeral, and letter, placed inside the top wing of the Maltese
cross. The hourly rating provided is for the structural framing
in accordance with Table 601 of the International Building
Code,

CONSTRUCTION TYPE FIRE-RESISTANCE

RATING
IA--Noncombustible 3 Hours
IB—Noncombustible 2 Hours
IIA—Noncombustible 1 Hour
ITB—Noncombustible 0 Hours
IHA—Noncombustible/combustible 1 Hour
HIB—Noncombustible/combustible 0 Hours
[V—Heavy timber (HT) HT
VA~—Combustible 1 Hour
VB-—Combustible 0 Hours

J101.4 Fire protection systems (right wing). The fire pro-
tection system shall be designated by determining its level of
protection and assigning the appropriate designation to the
right wing of the Maltese cross. Where multiple systems are
provided, all shall be listed:

AS  Automatic sprinkler system installed throughout

DS Dry sprinkler system and designated areas

FA  Fire alarm system

FP  Fire pump

FW  Fire wall and designated areas

PAS Pre-action sprinkler system and designated floor

PS  Partial automatic sprinkler system, and designate floor
CES Chemical extinguishing system and designated area

CS  Combination sprinkler and standpipe system

480

S Standpipe system
NS  No system installed

J101.5 Occupancy type (bottom wing). The occupancy of a
building or structure shall be designated in accordance with
the occupancy classification found in Section 302.1 of the
International Building Code and the corresponding designa-
tion shall be placed in the bottom wing of the Maltese cross.
Where a building or structure contains a mixture of uses and
occupancies; all uses and occupancies shall be identified.

A Assembly
Business
E Educational
F  Factory or Industrial
H High Hazard
1 Institutional
M Mercantile
R Residential

J101.6 Hazards of content (left wing). The hazards of build-
ing contents shall be designated by one of the following clas-
sifications as defined in NFPA 13 and the appropriate
designation shall be placed inside the left wing of the Maltese
Cross:

LLH Light hazard
MH Moderate hazard
HH High hazard

J101.7 Tactical considerations (center circle). The center
circle shall include the name of the local fire service and
when required the letters TC for tactical considerations.
Where fire fighters conduct preplan operations, a unique situ-
ation(s) for tactical considerations shall be identified and the
information provided to the fire dispatch communications
center to further assist fire fighters in identifying that there is
special consideration(s) for this occupancy. Special consider-
ation designations include, but are not limited to:

1. Impact-resistant drywall.

2. Impact-resistant glazing, such as blast or hurricane-type
glass,

3. All types of roof and floor structural members includ-
ing but not limited to post-tension concrete, bar joists,
solid wood joists, rafters, trusses, cold-formed galva-
nized steel, I-joists and I-beams; green roof with vege-
tation, soil and plants.

4, Hazardous materials (explosives, chemicals, plastics,
etc.).

5. Solar panels and DC electrical energy.

6. HVAC system; and smoke management system for
pressurization and exhaust methods.

7. Other unique characteristic(s) within the building that
are ranked according to a potential risk to occupants
and fire fighters.
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APPENDIX J

J101.8 Sign classification maintenance, building informa-
tion. Sign maintenance shall comply with each of the follow-
ing:
1. Fire departments in the jurisdiction shall define the des-
ignations to be placed within the sign.

2. Fire departments in the jurisdiction shall conduct
annual inspections to verify compliance with this sec-
tion of the code and shall notify the owner, or the
owner’s agent, of any required updates to the sign in
accordance with fire department designations and the
owner, or the owner’s agent, shall comply within 30
days.

3. The owner of a building shall be responsible for the
maintenance and updates to the sign in accordance with
fire department designations.

J101.9 Training, Jurisdictions shall train fire department
personnel on Sections J101.1 through J101.9.

SECTION J102
REFERENCED STANDARDS
ICC IBC—15 International Building Code 1101.3,
J101.5

NFPA 13—13  Installation of Sprinkler Systems J101.6
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APPENDIX K

CONSTRUCTION REQUIREMENTS FOR
EXISTING AMBULATORY CARE FACILITIES

Deleted.
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APPENDIX L

REQUIREMENTS FOR FIRE FIGHTER
AIR REPLENISHMENT SYSTEMS

The provisions confained in this appendix are not mandatory unless specifically referenced in the adopting ordinance.

SECTION L101
GENERAL

1.161.1 Scope. Fire fighter air replenishment systems (FARS)
shall be provided in accordance with this appendix. The
adopting ordinance shall specify building characteristics or
special hazards that establish thresholds triggering a require-
ment for the installation of a FARS. The requirement shall be
based upon the fire department’s capability of replenishing
fire fighter breathing air during sustained emergency opera-
tions, Considerations shall include:

1. Building characteristics, such as number of stories
above or below grade plaue, floor area, type of con-
struction and fire-resistance of the primary structural
frame to allow sustained fire-fighting operations based
on a rating of not less than 2 hours,

2. Special hazards, other than buildings, that require
unique accommodations to allow the fire department to
replenish fire fighter breathing air.

3. Fire department staffing level.

4. Availability of a fire department breathing air replen-
ishment vehicle,

SECTION L102
DEFINITIONS

1.102.1 Definitions. For the purpose of this appendix, certain
terras are defined as follows:

FIRE FIGHTER AIR REPLENISHMENT SYSTEM
(FARS). A permanently installed arrangement of piping,
valves, fittings and equipment to facilitate the replenishment
of breathing air in self contained breathing apparatus (SCBA)
for fire fighters engaged in emergency operations.

SECTION L103
PERMITS

1.103.1 Permits. Permits shall be required to instail and
maintain a FARS. Permits shall be in accordance with Sec-
tions L.103.2 and 1.103.3.

1103.2 Construction permit. A construction permit is
required for installation of or modification to a FARS. The
construction permit application shall include documentation
of an acceptance and testing plan as specified in Section
L105.

L103.3 Operational permit. An operational permit is
required to maintain a FARS.

2018 NORTH CAROLINA FIRE CODE

SECTION L104
DESIGN AND INSTALLATION

1.104.1 Design and installation. A FARS shall be designed
and installed in accordance with Sections L104.2 through
L104.15.

1.104.2 Standards. Fire fighter air replenishment systems
shall be in accordance with Sections 1.104.2.1 and L104.2.2.

1.104.2.1 Pressurized system components. Pressurized
system components shall be designed and installed in
accordance with ASME B31.3.

1104.2.2 Air quality. The system shall be designed to
convey breathing air complying with NFPA 1989,

1.104.3 Design and operating pressure. The minimum
design pressure shall be 110 percent of the fire department’s
normal SCBA fill pressure. The system design pressure shall
be marked in an approved manner at the supply connections,
and adjacent to pressure gauges on any fixed air supply com-
ponents, Pressure shall be maintained in the system within 5
percent of the design pressure.

L1044 Cylinder refill rate. The FARS shall be capable of
refilling breathing air cylinders of a size and pressure used by
the fire department at a rate of not less than two empty cylin-
ders in 2 minutes.

L104.5 Breathing air supply. Where a fire department
mobile air unit is available, the FARS shall be supplied by an
external mobile air connection in accordance with Section
1.104.14. Where a fire department mobile air unit is not avail-
able, a stored pressure air supply shall be provided in accor-
dance with Section L104.5.1. A stored pressure air supply
shall be permitied to be added to a system supplied by an
external mobile air connection provided that a means to
bypass the stored pressure air supply is located at the external
mobile air connection.

1.104.5.1. Stored pressure air supply. A stored pressure
air supply shall be designed based on Chapter 24 of NFPA
1901 except that provisions applicable only to mobile
apparatus or not applicable to system design shall not
apply. A stored pressure air supply shall be capable of
refilling not less than 50 empty breathing air cylinders of a
size and pressure used by the fire department.

1.104.5.2. Retrofit of external mobile air connection. A
FARS not initially provided with an external mobile air
connection due to the lack of a mobile air unit shall be ret-
rofitted with an external mobile air connection where a
mobile air unit becomes available. Where an external
mobile air connection is provided, a means to bypass the
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APPENDIX L.

stored pressure air supply shall be located at the external
mobile air connection. The retrofit shall be completed not
more than {2 months after notification by the fire code
official.

1.104.6 Isolation valves. System isolation valves that are
accessible to the fire department shall be installed on the sys-
tem riser to allow piping beyond any air cylinder refill panel
to be blocked.

L1.104.7 Pressure relief valve. Pressure relief valves shall be
installed at each point of supply and at the top or end of every
riser. The relief valve shall meet the requirements of CGA S-
1.3 and shall not be field adjustable. Pressure relief valves
shall discharge in a manner that does not endanger personnel
who are in the area. Valves, plugs or caps shall not be
installed in the discharge of a pressure relief valve. Where
discharge piping is used the end shall not be threaded.

£104.8 Materials and equipment. Pressurized system com-
ponents shall be listed or approved for their intended use and
rated for the maximum allowable design pressure in the sys-
tem. Piping and fittings shall be stainless steel.

1.104.9 Welded connections. Piping connections that are
concealed shall be welded.

1.104.10 Protection of piping. System piping shall be pro-
tected from physical damage in an approved manner.

1.104.11 Compatibility. Fittings and connections intended to
be used by the fire department shall be compatible with the
fire department’s equipment.

L104.12 Security. Connections to a FARS shall be safe-
guarded from unauthorized access in an approved manner.

1.104.13 Fill stations. Fire fighter air replenishment fill sta-
tions shall comply with Section I.104.13.1 through
1.104.13.3.

1.104.13.1 Location. Fill stations for refilling breathing
air cylinders shall be located as follows:

1. Fill stations shall be provided at the fifth floor above
and below the ground level floor and every third
floor level thereafter.

2. On floor levels requiring fill stations, one fill station
shall be provided adjacent to a required exit stair at a
location designated by the fire code official. In
buildings required to have three or more exit stairs,
additional fill stations shall be provided at a ratio of
one fill station for every three stairways.

1.104.13.2 Design. Fill stations for breathing air cylinders
shall be designed to meet the following requirements:

1. A pressure gauge and pressure-regulating devices
and controls shall be provided to allow the operator
to control the fill pressure and fill rate on each cylin-
der fill hose.

2. Valves controlling cylinder fill hoses shall be slow-
operating valves.

3. A separate flow restriction device shall be provided
on each fill hose.
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4. A method shall be provided to bleed each cylinder
fill hose.

5. The fill station shall be designed to provide a con-
tainment area that fully encloses any cylinder being
filled and flexible cylinder fill hoses, and directs the
energy from a failure away from personnel. Fill sta-
tions shall be designed to prohibit filling of cylin-
ders that are not enclosed within the containment
area.

Exception: Where required or approved by the
fire chief, fill stations providing for the direct
refilling of the fire fighters’ breathing air cylin-
ders using Rapid Intervention Crew/Company
Universal Air Connection (RIC/UAC) fittings
shall be used in lieu of cylinder fill stations that
utilize containment areas.

1.104.13.3 Cylinder refill rate. Fill stations shall be capa-
ble of simultaneously filling two or more empty breathing
air cylinders equivalent to those used by the fire depart-
ment to the cylinders’ design pressure within 2 minutes.

1.104.14 External mobile air connection. An external
mobile air connection shall be provided for fire department
mobile air apparatus where required by Section L104.5 to
supply the system with breathing air,

L.104.14.1 Location, The location of the external mobile
air connection shall be accessible to mobile air apparatus
and approved by the fire chief.

1.104.14.2 Protection from vehicles. A means of vehicle
impact protection in accordance with Section 312 shall be
provided to protect mobile air connections that are subject
to vehicular impact.

1.104.14.3 Clear space around connections, A working
space of not less than 36 inches (914 mm) in width, 36
inches (914 mm) in depth and 78 inches (1981 mm) in
height shall be provided and maintained in front of and to
the sides of external mobile air connections.

L.104.15 Air monitoring system. An approved air monitor-
ing system shall be provided. The system shall automatically
monitor air quality, moisture and pressure on a continual
basis. The air monitoring system shall be equipped with not
less than two content analyzers capable of detecting carbon
monoxide, carbon dioxide, nitrogen, oxygen, moisture and
hydrocarbons,

1164.15.1 Alarm conditions. The air monitoring system
shall transmit a supervisory signal when any of the follow-
ing levels are detected:

1. Carbon monoxide exceeds 5 ppm.
2. Carbon dioxide exceeds 1,000 ppm.

3. An oxygen level below 19.5 percent or above 23.5
percent.

4. A nitrogen level below 75 percent or above 81 per-
cent.

5. Hydrocarbon (condensed) content exceeds 5 milli-
grams per cubic meter of air.
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6. The moisture concentration exceeds 24 ppm by vol- SECTION L106
ume, INSPECTION, TESTING AND MAINTENANCE

7. The pressure falls below 90 percent of the mainte- 1.106.1 Periodic inspection, testing and maintenance. A
nance pressure specified in Section 1.104.3. FARS shall be continuously maintained in an operative con-

dition and shall be inspected not less than annually. Not less
than quarterly, an air sample shall be taken from the system
and tested to verify compliance with NFPA 1989, The labora-
tory test results shall be maintained on site and readily avail-
able for review by the fire code official.

1.104.15.2 Alarm supervision, monitoring and notifica~
tion. The air monitoring system shall be electrically super-
vised and monitored by an approved supervising station,
or where approved, shall initiate andible and visual super-
visory signals at a constantly attended location.

1.104.15.3 Air quality status display. Air quality status
shall be visually displayed at the external mobile air con- SECTION L107
nection required by Section 1.104.14. REFERENCED STANDARDS
ASME B31.3—2012  Process Piping 1104.2.1,L105.1

SECTION L105 CGA S-1.3—2008 Pressure Relief Device

ACCEPTANCE TESTS Standards — Part 3
Stationary Storage
L.105.1 Acceptance tests. Upon completion of the installa- Containers for
tion, a FARS shall be acceptance tested to verify compliance Compressed Gases 1.104.7
with equipment manufacturers’ instructions and design docu- NEPA 1901—09 Standard for Automotive

ments. Oversight of the acceptance tests shall be provided by

a registered design professional. Acceptance festing shall FlrelAppa‘rams _ L104.5.1,
include all of the following: NFPA 1989—13 Breathing Air Quality

. . . for Fire Emergency
I. A pneumatic test in accordance with ASME B31.3 of Services Respiratory

the complete system at a minimum test pressure of 110 Protection

percent of the system design pressure using oil free dry 1.104.2.2,
air, nitrogen or argon shall be conducted. Test pressure 1,105.1, 1.106.1
shall be maintained for not less than 24 hours. During

this test, all fittings, joints and system components shall

be inspected for leaks. Defects in the system or leaks

detected shall be documented and repaired.

2. A cylinder-filling performance test shall be conducted
to verify compliance with the required breathing air
cylinder refill rate from the exterior mobile air connec-
tion and, where provided, a stored air pressure supply
system.

3. The air quality monitoring system shall be tested to ver-
ify both of the following conditions:

3.1. Visual indicators required by Section
1.104.15.1 function properly.

3.2. Supervisory signals are transmitted as
required by Section 1.104.15.2 for each sensor
based on a sensor function test.

4. Connections intended for fire department use shall be
confirmed as compatible with the fire department’s
mobile air unit, SCBA cylinders and, where provided,
RIC/UAC connections.

5. Air samples shall be taken from not less than two fill
stations and submitted to an approved gas analysis lab-
oratory to verify compliance with NFPA 1989. The
FARS shall not be placed into service until a written
report verifying compliance with NFPA 1989 has been
provided to the fire code official.
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APPENDIX M

HIGH-RISE BUILDINGS—RETROACTIVE
AUTOMATIC SPRINKLER REQUIREMENT

Deleted.
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