
2018 IFC Performing Commercial Fire Plan Reviews

Copyright© 2023 International Code Council FOR CLASSROOM USE ONLY     1

2018 IFC Commercial 
Fire Plan Reviews
2018 IFC Commercial 
Fire Plan Reviews

Based on the 2018 International Fire Code® (IFC®)
Rob Neale - Presenter

2018 IFC Commercial Plan Reviews

WelcomeWelcome
 Instructor Introduction
 Exits
 Breaks and Schedule
 Cell Phones
 Our attendees
 Fire code official
 Building code official
 Design professional
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DescriptionDescription
 This course addresses numerous provisions in 

the 2018 International Fire Code® (IFC®) that 
contain requirements applicable to: 
 Construction
 Design
 Operations
 Storage
 Use and handling that occurs in an occupancy, not 

specifically regulated by the International Building 
Code® (IBC®)
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ObjectivesObjectives
 After completing this seminar, participants will be 

better able to: 
 Employ administrative authorities and responsibilities 

in the IFC and perform a commercial fire plan review
 Verify requirements affecting the building use and 

occupancy classification
 Determine that fire apparatus access roads, gates, 

barricades, and building access indicated on the 
submitted plans comply

 Determine compliance for fire protection water supply 
and location and distribution of hydrants
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Objectives (cont’d)Objectives (cont’d)
 Apply the requirements for building services and 

systems as specified in IFC Ch 6; fire protection 
systems and equipment in IFC Ch 9; means of egress 
requirements in IFC Ch 10; are met on submitted 
commercial building plans.

 Identify those conditions where special operations 
require fire code plan review

 Verify requirements for storage and use of haz mat
 Verify requirements for the flammable and 

combustible liquids
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Prerequisite UnderstandingPrerequisite Understanding
 Occupancy classifications are based on the use 

and character of the building
 Many code requirements are based on the 

occupancy classification
 Different uses can occur within each occupancy 

classification
 Group F-1: woodworking, bakery, or aircraft 

manufacturing
 Group B: office, ambulatory care facility, or 

commercial kitchen
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Document ReviewDocument Review
Module 1
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Reading Codes and StandardsReading Codes and Standards

 “Codes” are documents that are 
adopted by the legal authority in your 
jurisdiction, 
 Establish minimum performance 

requirements to achieve life safety 
and property protection

 Are written in “mandatory” language 
and tell people what must be done

 “Standards” are documents 
referenced in the codes, and tell 
people how to achieve what must be 
done
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Always Read the ExceptionsAlways Read the Exceptions

 Unusual circumstances can have inadvertent 
consequences

 Rather than rewrite entire code sections, one or 
more exceptions to the rules may be added

IFC 2407.3 Construction of equipment. Electrodes and electrostatic
atomizing heads shall be of approved construction, rigidly supported in 
permanent locations and effectively insulated from ground. Insulators shall 
be nonporous and noncombustible.

Exception: Portable electrostatic paint-spraying apparatus listed for 
use in Class I, Division 1, locations.
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Always Read the FootnotesAlways Read the Footnotes

 Many tables and graphs include footnotes
 Requirements found in the footnotes may not exist 

anywhere else in the code
 Footnotes can provide limitations, modifications or 

exceptions to the requirements in tables or graphs

a. Two 2½ gallon water-type extinguishers shall be deemed the equivalent of one 4-A rated extinguisher.
b. Annex E.3.3 of NFPA 10 provides more details concerning application of the maximum floor area criteria.
c. Two water-type extinguishers each with a 1-A rating shall be deemed the equivalent of one 2-A rated extinguisher for 

Light (Low) Hazard Occupancies.

Extra (High) Hazard 
Occupancy

Ordinary (Moderate) 
Hazard Occupancy

Light (Low) Hazard 
Occupancy

4-A a2-A2-A cMinimum rated single extinguisher
1,000 square feet1,500 square feet3,000 square feetMaximum floor area per unit of A
11,250 square feet11,250 square feet11,250 square feetMaximum floor area for extinguisher b

75 feet75 feet75 feetMaximum distance of travel to extinguisher
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Check for “and/or” DetailsCheck for “and/or” Details

 Several requirements or conditions, divided with 
commas and the last item preceded with “and”  
 All of the items or conditions apply
 For example, “The requirements shall include A, B, 

C and D,” – then all 4 items are required
 Several requirements or conditions, divided with 

commas and ending with “or” 
 Any of the conditions apply
 For example, “The requirements shall include A, B, 

C or D,” then any of the 4 items are permissible
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Understand that the ‘Specific’ Takes
Precedence

Understand that the ‘Specific’ Takes
Precedence

 General requirements: “mechanical ventilation is 
required to prevent the accumulation of 
flammable vapors”

 Specific requirements: “provide ventilation at the 
rate of 1.5 cfm/ft² for basement or pit areas”
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Plan Review Authorities & Responsibilities
§104.2

Plan Review Authorities & Responsibilities
§104.2

 IFC gives the FCO authority to: 
 Review construction documents and issue permits
 Enforce the codes and abate hazardous conditions
 Perform inspections
 Conduct investigations
 Issue permits to regulate hazardous operations
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Permits
§105

Permits
§105

 A permit issued by the FCO authorizes the 
permit holder:
 To conduct a hazardous operation that is regulated by 

the fire code 
 Install or modify fire protection systems and 

equipment regulated by the IFC
 FCO can specify the information to be included 

on a fire code permit application
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Construction Permits
§105.7

Construction Permits
§105.7
 Allows the applicant to install or modify systems and 

equipment for which a permit is required
 18 different construction permit types
 §105.7.1 through §105.7.18 set forth work that require 

construction permits
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Permit Applications
§105.2

Permit Applications
§105.2

 FCO can specify the information to be included 
on a fire code permit application

 Information should be complete, concise and 
relevant:
 Location where the work will be performed
 Name and contact information of the person 

performing the work
 A description of the work that is being done
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Conditions of a Construction Permit
§105.3

Conditions of a Construction Permit
§105.3

 A construction permit is a contract between the 
jurisdiction and the applicant that:
 Allows applicant to operate, perform, conduct or direct 

a hazardous operation, process or occupancy
 Remains active as long as work proceeds
 Is automatically invalid if

 Project is not started within 180 days of issuance
 Work is suspended or abandoned for a 180-day period 

after the permit has been issued
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Conditions of a Construction Permit
§105.3

Conditions of a Construction Permit
§105.3

 A construction permit is approval to proceed with 
the work.
 Not to violate, cancel or set aside any provisions of 

the code
 Even with errors or oversights in the permit approval 

process, code compliance is the responsibility of the 
permit applicant, not the FCO
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Permit Revocation
§105.5

Permit Revocation
§105.5

 The FCO may revoke a permit if the: 
 Permit is used for a location or establishment other 

than that for which it was issued
 Permit is used for a condition or activity other than 

that for which it was issued
 Conditions and limitations established in the permit 

have been violated
 Application or construction documents submitted for 

the permit contain false statements or 
misrepresentations as to the material facts
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Permit Revocation (cont’d)
§105.5

Permit Revocation (cont’d)
§105.5

 The FCO may revoke a permit if the:
 Permit is used by a different person or firm that the 

name for which it was issued
 Permit holder failed, refused or neglected to comply 

with order or notices duly served in accordance with 
the code within the time period specified

 Permit was issued in error or in violation of an 
ordinance, regulation or code
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Construction Documents
§105.4

Construction Documents
§105.4

 Permit applicants submit ≥2 sets of construction 
documents for review and approval
 FCO keeps one set of documents
 One set to be kept on site where the work is occurring
 A 3rd set can be requested and returned to the permit 

applicant 
 Construction documents are to be prepared by a 

registered design professional - such as a fire 
protection engineer - when required by state 
laws that are in effect in the jurisdiction
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Construction Documents
§105.4

Construction Documents
§105.4

 Drawings must be: 
 Prepared to a scale
 Submitted on a suitable 

material, including paper or 
electronic media 

 Of sufficient clarity to indicate 
the location, nature and extent 
of the work proposed 

 Show in detail that it will 
conform to the provisions of the 
fire code
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Construction Documents
§105.4.4

Construction Documents
§105.4.4

 FCO should be assured that documents they 
review are approved “with the intent that such 
construction documents comply in all respects 
with the code. 

“Review and approval by the fire code official 
shall not relieve the applicant of the 
responsibility for compliance with the code.”
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Plan Review Process
Code Analysis

Plan Review Process
Code Analysis

 Contains information that the designer used in 
completing the building design that is critical to 
the accurate review of the plans such as: 
 Codes of record and other applicable requirements & 

regulations
 Name of local jurisdiction 
 Zoning information
 Occupancy classifications
 Occupant loads (including calculations)
 Construction type
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Plan Review Process (cont’d)
Code Analysis

Plan Review Process (cont’d)
Code Analysis
 Building area, including area per floor, with 

calculations for any modifications
 Building height in stories with calculations for any 

modifications
 Building height in feet with calculations for any 

modifications
 Declaration of “separated” or “non-separated” uses
 Installation of a fire alarm
 Installation of automatic extinguishing systems
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Technical Assistance
§104.7.2

Technical Assistance
§104.7.2

 Plan reviewer may need technical assistance to 
assure compliance
 Jurisdiction is authorized to require a “technical 

report” from a qualified expert 
 Costs are covered by the permit applicant
 Jurisdiction approves the expert’s suitability
 Qualified person – engineer, specialist, laboratory 

or fire safety consultant
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Modifications to Code Requirements
§104.8

Modifications to Code Requirements
§104.8

 “Practical difficulties” can make strict fire code 
compliance impractical 
 FCO grants modifications for such individual cases, 

provided they comply with the purpose and intent of 
the code

 An approved modification is applicable to that 
project ONLY and is not a “precedent” that 
applies to all other projects
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Alternate Materials and Methods
§104.9

Alternate Materials and Methods
§104.9

 FCO can approve alternative materials or 
methods of construction where the:
 Proposed design is satisfactory and complies with the 

intent of the provisions of the code
 Material, method or work offered is at least the 

equivalent of that prescribed in the code in quality, 
strength, effectiveness, fire resistance, durability and 
safety
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Occupancy and Use ReviewOccupancy and Use Review
Module 2
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Occupancy ClassificationsOccupancy Classifications

 The fundamental provisions for use and 
occupancy are outlined in IBC Ch 3 and 4

 There are occasions where there is a 
“crossover” in the application of the IBC and IFC

C
R
O
S
S
O
V
E
R
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Occupancy ClassificationsOccupancy Classifications

 Some situations where IFC requirements may 
affect the occupancy classification given to the 
building:
 The maximum allowable quantity per control area of 

hazardous materials (MAQ)
 The aggregate size of spray booths in an occupancy
 The existence of combustible dusts or combustible 

fibers

C
R
O
S
S
O
V
E
R
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Maximum Allowable Quantity per 
Control Area

Maximum Allowable Quantity per 
Control Area

 Use and occupancy provisions in the IBC are:
 Based in part on the amount of hazardous materials 

that may be stored, used, handled, or dispensed in a 
building

 Quantities are limited in Groups A, B, E, F, I, M, R, S 
and U

 When the quantities are exceeded, the occupancy 
classification is Group H-1, H-2, H-3, H-4 or H-5
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MAQ for Indoor Storage of 
Flammable or Combustible Liquids

MAQ for Indoor Storage of 
Flammable or Combustible Liquids

MAQ Per Control Area 
ReferenceOccupancy Classification

Table 5003.1.1(1) Occupancies other than Group M wholesale and 
retail sales

§5704.3.4.2Limitations for quantities stored for demonstration, 
maintenance and operation of equipment

Table 5704.3.4.1Group M occupancy wholesale and retail sales uses

§5705.3.5.2Limitations for quantities used for demonstration, 
maintenance and operation of equipment

Ch 27Storage of hazardous production material flammable 
and combustible liquids in Group H-5 occupancies 
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Reducing the Level of HazardReducing the Level of Hazard

 Quantities can be 
increased when 
protection schemes are 
used such as:
 Flammable liquid storage 

cabinets
 Exhausted enclosures
 Control areas  
 Fire sprinkler system
 Safety cans Flammable liquid storage cabinet

34
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Control AreasControl Areas

 Control areas provide an alternative method for 
the handling of hazardous materials
 Eliminates classifying the occupancy as Group H
 Area must be separated from the remainder of the 

building by 1- or 2-HR fire barriers
 Number of control areas in a building is limited by 

their floor level in the building

35 2018 IFC Commercial Plan Reviews

Control Area: DefinedControl Area: Defined
 A space “within a 

building where 
quantities of haz mat 
not exceeding the 
maximum allowable 
quantities per control 
area are stored, 
dispensed, used or 
handled.”
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IFC Table 5704.3.4.1
Maximum Allowable Quantity Per Control Area of Flammable and 
Combustible Liquids in Wholesale and Retail Sales Occupancies

IFC Table 5704.3.4.1
Maximum Allowable Quantity Per Control Area of Flammable and 
Combustible Liquids in Wholesale and Retail Sales Occupancies

Table 
5704.3.4.1

a. Control areas shall be separated from each other by not less than a 1-HR fire barrier.
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic 

sprinkler system with a design providing minimum densities as follows:
1. For uncartoned commodities on shelves ≤6’ in height where the ceiling height does ≤18’, quantities 

are those allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.
2. For cartoned, palletized or racked commodities where storage is ≤4’-6” in height and where the 

ceiling height does ≤18’, quantities are those allowed with a minimum sprinkler design density of 
0.21 gallon per minute per square foot over the most remote 1,500-square-foot area.

c. Where wholesale and retail sales or storage areas >50,000 ft² in area, the maximum allowable 
quantities are allowed to be increased by 2% for each 1,000 ft² of area in excess of 50,000 ft², up to not 
more than 100% of the table amounts. A control area separation is not required. The cumulative 
amounts, including amounts attained by having an additional control area, shall not exceed 30,000 
gallons.

Maximum Allowable Quantity Per Control Area (gallons)

Type of Liquid
Nonsprinklered

Sprinklered in accordance 
with Tables 5704.3.6.3(4) 
through 5704.3.6.3(8) and 

Table 5704.3.7.5.1

Sprinklered b in accordance 
with footnote densities and 

arrangements

306060Class IA
1,60015,000 c7,500 cClass IB, IC, II and IIIA

13,200UnlimitedUnlimitedClass IIIB
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Use-open Systems bUse-closed Systems bStorage bGroup 
When The 
Maximum 
Allowable 
Quantity Is 
Exceeded

ClassMaterial Liquid 
gallons 

(pounds)

Solid 
pounds 

(cubic feet)

Gas
(cubic feet 

at NTP)

Liquid 
gallons 

(pounds)

Solid 
pounds 

(cubic feet)

Gas
(cubic feet 

at NTP)

Liquid 
gallons 

(pounds)

Solid 
pounds 

(cubic feet)
10 d
30 dNANA

30 d
120 dNANA

30 d,e

120 d,eNAH-2 or H-3
IA 

IB and IC 
Flammable
liquid c 

30 d, hNANA120 d, hNANA120 d,e,hNAH-2 or H-3NA

Flammable
Liquid,
combination
(1A, 1B, 1C) 

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (gallons)

TYPE OF LIQUID
Nonsprinklered

Sprinklered in accordance 
with Tables 5704.3.6.3(4) 
through 5704.3.6.3(8) and 

Table 5704.3.7.5.1

Sprinklered b in accordance 
with footnote densities and 

arrangements

306060Class IA
1,60015,000 c7,500 cClass IB, IC, II and IIIA
13,200UnlimitedUnlimitedClass IIIB

Nonsprinklered BuildingsNonsprinklered Buildings

 Mercantile occupancy – Table 5704.3.4.1

 Other occupancies – Table 5003.1.1(1)

38
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Sprinklered BuildingSprinklered Building

a. Control areas shall be separated from each other by not less than a 1-HR fire barrier.
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler 

system with a design providing minimum densities as follows:
1. For uncartoned commodities on shelves ≤6’ in height where the ceiling height does ≤18’, quantities are those 

allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.
2. For cartoned, palletized or racked commodities where storage is ≤4’-6” in height and where the ceiling height 

does ≤18’, quantities are those allowed with a minimum sprinkler design density of 0.21 gallon per minute per 
square foot over the most remote 1,500-square-foot area.

c. Where wholesale and retail sales or storage areas >50,000 ft² in area, the maximum allowable quantities are 
allowed to be increased by 2% for each 1,000 ft² of area in excess of 50,000 ft², up to not more than 100% of the 
table amounts. A control area separation is not required. The cumulative amounts, including amounts attained by 
having an additional control area, shall not exceed 30,000 gallons.

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (gallons)

TYPE OF LIQUID
Nonsprinklered

Sprinklered in accordance 
with Tables 5704.3.6.3(4) 
through 5704.3.6.3(8) and 

Table 5704.3.7.5.1

Sprinklered b in accordance 
with footnote densities and 

arrangements

306060Class IA
1,60015,000 c7,500 cClass IB, IC, II and IIIA

13,200UnlimitedUnlimitedClass IIIB
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Case Study 1
Flammable Liquid MAQ 

Case Study 1
Flammable Liquid MAQ 

 A small neighborhood office building has a sprinkler 
system that was designed as a Light Hazard 

 The office building was issued a C of O for Group B
 The office tenant moves out, and a small paint store 

moves into the space and the new tenant knows that a 
new C of O is required for the mercantile use

 The new tenant completes a building department permit 
application and discloses that the store will carry 1,700 
gallons of Class IB flammable paints, thinners and 
related solvents

 The products will not be removed from the shipping 
cartons and displayed on shelves <6’ high

40
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Case Study 1
Flammable Liquid MAQ 

Case Study 1
Flammable Liquid MAQ 

 As is routine in this jurisdiction, the permit application is 
routed to the FCO for review and comment

 What is the occupancy classification for the new tenant?

41 2018 IFC Commercial Plan Reviews

Case Study 1
Flammable Liquid MAQ 

Case Study 1
Flammable Liquid MAQ 

TABLE 5704.3.4.1
MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF 

FLAMMABLE AND COMBUSTIBLE LIQUIDS IN WHOLESALE AND RETAIL SALES OCCUPANCIES a

a. Control areas shall be separated from each other by not less than a 1-HR fire barrier.
b. To be considered as sprinklered, a building shall be equipped throughout with an approved automatic sprinkler 

system with a design providing minimum densities as follows:
1. For uncartoned commodities on shelves ≤6’ in height where the ceiling height does ≤18’, quantities are those 

allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.
2. For cartoned, palletized or racked commodities where storage is ≤4’-6” in height and where the ceiling height 

does ≤18’, quantities are those allowed with a minimum sprinkler design density of 0.21 gallon per minute per 
square foot over the most remote 1,500-square-foot area.

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (gallons)

TYPE OF LIQUID
Nonsprinklered

Sprinklered in accordance 
with Tables 5704.3.6.3(4) 
through 5704.3.6.3(8) and 

Table 5704.3.7.5.1

Sprinklered b in accordance 
with footnote densities and 

arrangements

306060Class IA
1,60015,000 c7,500 cClass IB, IC, II and IIIA
13,200UnlimitedUnlimitedClass IIIB
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Case Study 1
Flammable Liquid MAQ 

Case Study 1
Flammable Liquid MAQ 

 What is the occupancy classification of for the new 
tenant?

Group H-3

• The sprinkler system design does not meet the minimum 
requirements described in Table 5704.3.4.1 Footnote b

• Therefore, this building is considered “nonsprinklered” for 
the purposes of MAQ in Table 5704.3.4.1

Other option: 2 control areas with 
maximum of 1,600 gallons each
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Application of Flammable FinishesApplication of Flammable Finishes

 Spray operations can occur in:

Spray Room
• Constructed room
• Required in Group A,

E, I & R
• 1-HR separation
• Fire sprinkler system
• Mechanical ventilation
• Size limited to 

IBC Table 506.2

Spray Booth
• Appliance
• Allowed in all other

occupancies
• Noncombustible 

construction & ≥3’ 
clear space 

• Fire-extinguishing 
system

• Mechanical ventilation
• ≤1500 ft²

Spraying Space
• Designated area
• Limited to 9 ft²/job
• Ventilation required
• Control of ignition 

sources

44
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Spray Room
§2404.3.1, IBC §416

Spray Room
§2404.3.1, IBC §416

 IBC §307.1.1, Exception 1 states that a spray 
room will not be classified as an H occupancy 
provided it complies with the IFC  
 Ventilation
 Spray operation interlocks
 Fire extinguishing system
 Control of ignition sources
 Lighting
 Electrical
 Separation to remainder of building
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Spray Booth
§2404.3.2

Spray Booth
§2404.3.2
 A mechanically ventilated 

appliance of varying 
dimensions and construction 
provided to enclose or 
accommodate a spraying 
operation and to confine and 
limit the escape of spray 
vapor and residue and to 
exhaust it safely
 Open face booth, or
 Enclosed booth

46
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Spray Booth Area LimitsSpray Booth Area Limits

 The aggregate area of spray booths in a building 
shall not exceed the lesser of:
 10% of the area of the floor where it is located, OR
 The tabular area allowed for a Group H-2 without 

area increases
 Each individual spray booth shall not exceed the 

lesser of:
 The aggregate size limit, OR
 1,500 ft²

Exception: where only 
1 spray booth, and it 

is ≤500 ft²
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Spray Booth 
Area Limits

Spray Booth 
Area Limits

 PDQ Fabricator, is an industrial occupancy that 
fabricates and assembles assorted metal 
products
 IBC Ch 3, would show that PDQ should be classified 

as a Group F-2 
 The owner/operator wants to enhance the 

operation by spray finishing metal products 
before they are shipped out

 Would adding a single, small spray booth in this 
occupancy make a difference to the occupancy 
classification? 

48
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Spray Booth 
Area Limits

Spray Booth 
Area Limits

 PDQ Fabricator occupies a building that is:
 Type IIB construction
 46,000 ft²

Proposed 
Spray Booth
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Spray Booth 
Area Limits

Spray Booth 
Area Limits

 Aggregate Spray Booth Area
 Determine 10% of floor area:
 10% x 46,000 ft² = 4,600 ft²

 Determine tabular area for Group H-2 (IBC Table 
506.2)
 7,000 ft²

 Individual Spray Booth Area
 Aggregate area
 1,500 ft²

Table 506.2 a,b

Allowable Area Factor (At = NS, S1, S13R, or SM, as applicable) in Square Feet
Type of ConstructionOccupancy 

Classification Type VType IVType IIIType IIType ISee 
Footnotes BAHTBABABA

3,0007,50010,5007,0009,5007,00011,00016,50021,000
NS

H-2 S1
SM

Aggregate area 
= 4,600 ft²

Maximum spray booth size 
= 1,500 ft²

50
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Spray Booth AreaSpray Booth Area

 When is the occupancy no longer a Group F-2?
 When does it become a Group H?
 It doesn’t become Group H, but spray booths are 

limited
 If spray booth size is exceeded, then spray “booths” 

are not allowed, spray rooms must be constructed
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What is “Combustible Dust”?
§202

What is “Combustible Dust”?
§202

 Finely divided solid material which is 420 
microns or less in diameter and which, when 
dispersed in air in the proper proportions, could 
be ignited by a flame, spark or other source of 
ignition

 Combustible dust will pass through a U.S. No. 
40 standard sieve

52
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What is “Combustible Fiber”?
§202

What is “Combustible Fiber”?
§202

 Readily ignitable and free-burning materials in a 
fibrous or shredded form, such as cocoa fiber, 
cloth, cotton, excelsior, hay, hemp, henequen, 
istle, jute, kapok, oakum, rags, sisal, Spanish 
moss, straw, tow, wastepaper, certain synthetic 
fibers or other like materials

 Does not include densely packed baled cotton 
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Combustible Dusts and Fibers
Table 5003.1.1(1), Footnote q

Combustible Dusts and Fibers
Table 5003.1.1(1), Footnote q

 Any combustible material (and some  materials 
normally considered noncombustible) can burn 
rapidly when in a finely divided form

 When such a dust or fiber is suspended in air in 
the right concentration, it can become explosive

 Facilities that manufacture, generate, or use 
combustible dust or combustible fibers are 
required to provide a technical report

54
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Identifying Common Dust Explosion
Hazards

Identifying Common Dust Explosion
Hazards

 Often, the appearance of combustible dust-
producing operations may not be evident until a 
business if operational

 The technical report is to be developed by a 
qualified person and should include:
 Identification of the hazard
 Assessment of the risk
 Recommendations for protection or mitigation 

strategies
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Table 2204.1 
Explosion Protection Standards

Table 2204.1 
Explosion Protection Standards

SubjectStandard
Standard for the Prevention of Fires and Dust Explosions in Agricultural 

and Food Processing FacilitiesNFPA 61

Standard on Explosion Prevention SystemsNFPA 69
National Electrical CodeNFPA 70
Boiler and Combustion System Hazards CodeNFPA 85
Standard for Fire Prevention and Control in Coal MinesNFPA 120
Standard for Combustible MetalsNFPA 484
Manufacturing, Processing and Handling of Combustible Particulate 

SolidsNFPA 654

Standard for the Prevention of Sulfur Fires and ExplosionsNFPA 655
Standard for the Prevention of Fires and Explosions in Wood 

Processing and Woodworking FacilitiesNFPA 664

Table 
2204.1
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Building Site and 
Access Review 

Building Site and 
Access Review 

Module 3

2018 IFC Commercial Plan Reviews

What are Fire Apparatus Access Roads?What are Fire Apparatus Access Roads?

 An approved driving surface that provides fire 
apparatus access from a fire station to and 
around a facility, building or portions of them
 The term includes fire lanes, public and private 

streets, parking lots, lanes, driveways and access 
roadways

 Need not be intended for other vehicular traffic

58
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Fire Apparatus SpecsFire Apparatus Specs

 Gross Vehicle Weight – GVW includes the total 
weight of the apparatus, fuel, water, equipment 
and personnel
 Apparatus manufacturer can supply the factory weight
 Certified truck scale will provide an accurate 

aftermarket weight
 Axle weight – the GVW is distributed between 

the front axle and the rear axle(s)  
 The weight distributed on the front axle is typically 

less than the rear
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Turning RadiusTurning Radius

 Outside – ½ the diameter of the 
smallest circle within which a turning 
vehicle can complete a U-turn, 
measured from the center of the 
circle to the side of apparatus 
furthest from the center of the circle

 Inside – ½ the diameter of the 
smallest circle around which a 
turning vehicle can complete a U-
turn, measured from the center of 
the circle to the side of apparatus 
closest to the center of the circle

Aerial

Pumper

60
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Fire Apparatus SpecsFire Apparatus Specs

 Angle of Departure  
 Angle of Approach  
 Breakover Angle
 Wheelbase
 Vehicle Height

angle between the ground and a line 
running from the rear tire to the 

lowest hanging point directly behind itangle between the ground and a line 
running from the front tire to the lowest 

hanging point directly ahead of itmaximum angle a vehicle can drive 
over a ridge or bump without striking or 

hanging up between axlesDistance from the center of the front 
axle to the center of the rear most axleMeasurement from the road surface to the 
tallest object on the apparatus: light bar, 
aerial platform, tiller cab, deck gun, etc
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Fire Apparatus SpecsFire Apparatus Specs

 Grade Capacity ability to travel a particular 
grade at a specific speed

62

2018 IFC Commercial Plan Reviews

Fire Apparatus Access Roads –
Requirements During Construction

Fire Apparatus Access Roads –
Requirements During Construction

 Installed and made serviceable prior to and 
during time of construction  
 Provided to ≤100’ of temporary or permanent FDCs
 Adequate condition to provide emergency access 

while a building or facility is under construction
 Maintained until the permanent fire apparatus access 

roads are provided
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Fire Apparatus Access Roads
§503.1.1

Fire Apparatus Access Roads
§503.1.1

 Fire apparatus access 
roads are required for any 
facility, building or portion 
of a building constructed 
or moved into the 
jurisdiction
 Located ≤150’ of all portions 

of the facility and the 
exterior walls of the 1st story 
of the building as measured 
by an approved route

“Moved into” means that 
the building is moved into 
the jurisdiction; not that a 

new tenant or owner 
moved into the building

150’ attack 
hose  lines
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Distance Between Road And Structure
§503.1.1, Exceptions

Distance Between Road And Structure
§503.1.1, Exceptions

 The FCO may permit longer distances between 
the roads and structures when:
 Building is the building is equipped throughout with an 

NFPA 13, 13R or 13D fire sprinkler system
 Roads cannot be installed due to topography, or 

similar conditions, and alternative means of protection 
are provided, or

 The site does not include more than two single family 
dwellings

 FCO can approve the modification or elimination 
of access roads for solar PV facilities

§3206.6 does not allow this exception based 
on sprinklers for high-piled storage facilities
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Fire Apparatus Access Roads
§503.1.2

Fire Apparatus Access Roads
§503.1.2

 More than one access road may be required if 
there is potential for impairment of single road 
by 
 Vehicle congestion 
 Conditions or terrain 
 Other factors that could limit access

66
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Fire Apparatus Access Road SpecsFire Apparatus Access Road Specs

 Width ≥20’
 ≥26’ for aerial apparatus when Appendix D is 

adopted and building >30’ above grade
 Aerial apparatus access roadways required on ≥1 

entire side of the building with the nearest edge ≥15’ 
and ≤30’ from the building

 Clear overhead space to prevent interference with the 
aerial apparatus the possibility of electrical shock

 Must support the imposed loads of the heaviest 
fire apparatus with all-weather driving surface
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Dead Ends – TurnaroundsDead Ends – Turnarounds

 Access roads in >150’ in  length require 
approved turn around for fire apparatus

 Size and shape of the turnaround is contingent 
on local needs and conditions

68
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Bridges and Elevated Surfaces
§503.2.6

Bridges and Elevated Surfaces
§503.2.6

 Where used to provide access to a building, 
bridges and elevated surfaces must be 
engineered in accordance with the American 
Association of State Highway and Transportation 
Officials standard HB-17 “Specification for 
Highway Bridges”
Vehicle load limits may be 

required to be posted at both 
entrances to bridges

Where elevated surfaces designed 
for emergency vehicle use are 

located adjacent to surfaces not 
designed for vehicle use, an 

approved barrier or sign shall be 
provided when required by the FCO
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GradeGrade

 FCO can establish the maximum permissible 
grade for fire apparatus access roads  
 When Appendix D is adopted, §D103.2 specifies a 

maximum grade of 10% unless the fire chief approves 
of a steeper grade  

70
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Grade in PercentGrade in Percent

 Grade = Rise/Run 
 Determine Rise


 Determine Run
 Measured linear distance along the driving surface = 

300’
 20’ ÷ 300’ = 0.0667 or 6.67% Grade

Ending elevation of 70’ – Starting elevation of 50’
= Rise of 20’
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Marking and Identification
§503.3 

Marking and Identification
§503.3 
 Designated fire apparatus access roads – especially fire 

lanes – should be clearly identified to prohibit 
obstructions including parked cars

 When Appendix D is adopted, signs shall have a 
minimum dimension of 12” wide by 18” high and have 
red letters on a white reflective background
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Security Gates
§503.6

Security Gates
§503.6

 If security gates are provided across a fire 
apparatus access road, they must be approved 
by the fire chief to assure approval for issues 
like:
 Clear opening width
 Means for emergency 

operation 
 Manual override
 Manual operation
 Key box with switch or key
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Security Gates
§503.6

Security Gates
§503.6

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

 Electric gate operators listed
to UL 325 

 Automatic gates must comply 
with ASTM F2200
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Additional Security Gate Requirements –
Appendix D, §D103.5

Additional Security Gate Requirements –
Appendix D, §D103.5

 Security gates across fire apparatus access 
roads must be ≥20’ wide
 For divided roadways, ≥12’ wide

 Gates shall be of the swinging or sliding type
 Construction of gates shall be of materials that 

allow manual operation by one person
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Premises Identification
§504.3

Premises Identification
§504.3

 Address must legible and visible from the street 
fronting the property

 Characters must be ≥4” high with ½” stroke
 Where required by FCO, address identification 

shall be provided in additional locations
 Multiple buildings on a site
 Buildings located far from street access
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73 74

75 76



2018 IFC Performing Commercial Fire Plan Reviews

Copyright© 2023 International Code Council FOR CLASSROOM USE ONLY     20

2018 IFC Commercial Plan Reviews

Premises Identification
§504.3

Premises Identification
§504.3

 Address characters must have contrasting 
background

 Is this contrasting?
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Fire Department Building Access
§504.1

Fire Department Building Access
§504.1

 FCO can require an access walkway leading 
from fire apparatus access roads to exterior 
openings
 Exterior doors or windows that are required for either 

occupant egress or firefighter access
 ≥1 stairway to the roof in new buildings with ≥4 

stories, unless they have a roof slope is >4:12
 Stairway must have a sign at the street level and 

each floor indicating that it is continuous to the roof
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Fire Department Building Access
§506

Fire Department Building Access
§506

 FCO can require key boxes in approved 
locations
 Where access is restricted because of secured 

openings, or
 Immediate access is necessary for life-saving or fire-

fighting purposes
 Listed to UL 1037

 Locks on gates or other barricades 
must be approved where they 
obstruct access
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Fire Flow
§507.1

Fire Flow
§507.1

 An approved water supply capable of supplying 
the required fire flow for fire protection shall be 
provided to premises upon which facilities, 
buildings or portions of buildings are hereafter 
constructed or moved into or within the 
jurisdiction
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Fire Flow - DefinedFire Flow - Defined

 Appendix B, §B102.1 defines fire flow
 Flow rate of a water supply, measured at 20 PSI 

residual pressure, that is available for manual fire-
fighting

 Flow rate is the volume of water measured in gallons 
per minute

82

2018 IFC Commercial Plan Reviews

Fire FlowFire Flow

 Plan reviewer’s objective is to effectively provide 
enough water at the right location for the FFs to 
extinguish the fire

 Factors to consider: 
 Building construction type
 Building Size
 Percentage of involvement
 Automatic fire-extinguishing systems
 Fire load inside the building
 Fire load outside the building
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Appendix B
Fire-Flow Requirements for Buildings

Appendix B
Fire-Flow Requirements for Buildings

 There is no single “correct” method for 
establishing fire flow 

 When adopted, Appendix B can be used to 
establish fire flow requirements
 Tables B105.1(1) and B105.2 specify how to use 

Table B105.1(2)
 Table B105.1(2) establishes base fire flow 

requirements based upon construction type and total 
floor area of the building
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Appendix B
Modifications to Calculated Fire-Flow

Appendix B
Modifications to Calculated Fire-Flow
 Fire-flow can be reduced for isolated buildings or a group 

of buildings in rural areas or small communities where 
the development of full fire-flow requirements is 
impractical

 Fire-flow can be increased up to 100% where conditions 
indicate an unusual susceptibility to group fires or 
conflagrations

 Areas without water supply systems:
 NFPA 1142, Standard on Water Supplies for 

Suburban and Rural Firefighting
 International Wildland-Urban Interface Code
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Fire-Flow Requirements for Buildings
§B105

Fire-Flow Requirements for Buildings
§B105

Table B105.1(1)
Required Fire-flow for 1- and 2-family Dwellings, 
Group R-3 and R-4 Buildings and Townhouses

FLOW DURATION
(hours)

MINIMUM FIRE-FLOW
(gallons per minute)

AUTOMATIC 
SPRINKLER SYSTEM

(Design Standard)

FIRE-FLOW 
CALCLUATION AREA

(square feet)

11,000No automatic sprinkler 
system0 - 3,600

Duration in Table 
B105.1(2) at the required 

fire-flow rate
Value in Table B105.1(2)No automatic sprinkler 

system3,601 - greater

½ 500§903.3.1.3 of the IFC or 
§P2904 of the IRC0 - 3,600

1½ value in Table 
B105.1(2)

§903.3.1.3 of the IFC or 
§P2904 of the IRC3,601 - greater
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Fire-Flow Requirements for Buildings
§B105

Fire-Flow Requirements for Buildings
§B105

Table B105.2
Required Fire-flow for Buildings Other Than 1- and 2-family Dwellings, 

Group R-3 and R-4 Buildings and Townhouses

a. Reduced fire-flow shall be not less than 1,000 gpm.
b. Reduced fire-flow shall be not less than 1,500 gpm.

FLOW DURATION
(hours)

MINIMUM FIRE-FLOW
(gallons per minute)

AUTOMATIC SPRINKLER 
SYSTEM

(Design Standard)
Duration in Table B105.1(2)Value in Table B105.1(2)No automatic sprinkler system

Duration in Table B105.1(2) at reduced flow rate25% of the value in Table B105.1(2) aSection 903.3.1.1
Duration in Table B105.1(2) at reduced flow rate25% of the value in Table B105.1(2) bSection 903.3.1.2
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Fire-Flow Requirements for Buildings
§B105

Fire-Flow Requirements for Buildings
§B105 Table B105.1(2)

Reference Table for Tables B105.1(1) and B105.2
Flow Duration

(hours)
Fire-flow

(gallons per minute) b
Fire-flow Calculation Area (square feet)

Type V-B aType IIB and IIIB aType IV and V-A aType IIA and IIIA aType IA and IB a

2

1,5000-3,6000-5,9000-8,2000-12,7000-22,700
1,7503,601-4,8005,901-7,9008,201-10,90012,701-17,00022,701-30,200
2,0004,801-6,2007,901-9,80010,901-12,90017,001-21,80030,201-38,700
2,2506,201-7,7009,801-12,60012,901-17,40021,801-24,20038,701-48,300
2,5007,701-9,40012,601-15,40017,401-21,30024,201-33,20048,301-59,000
2,7509,401-11,30015,401-18,40021,301-25,50033,201-39,70059,001-70,900

3

3,00011,301-13,40018,401-21,80025,501-30,10039,701-47,10070,901-83,700
3,25013,401-15,60021,801-25,90030,101-35,20047,101-54,90083,701-97,700
3,50015,601-18,00025,901-29,30035,201-40,60054,901-63,40097,701-112,700
3,75018,001-20,60029,301-33,50040,601-46,40063,401-72,400112,701-128,700

4

4,00020,601-23,30033,501-37,90046,401-52,50072,401-82,100128,701-145,900
4,25023,301-26,30037,901-42,70052,501-59,10082,101-92,400145,901-164,200
4,50026,301-29,30042,701-47,70059,101-66,00092,401-103,100164,201-183,400
4,75029,301-32,60047,701-53,00066,001-73,300103,101-114,600183,401-203,700
5,00032,601-36,00053,001-58,60073,301-81,100114,601-126,700203,701-225,200
5,25036,001-39,60058,601-65,40081,101-89,200126,701-139,400225,201-247,700
5,50039,601-43,40065,401-70,60089,201-97,700139,401-152,600247,701-271,200
5,75043,401-47,40070,601-77,00097,701-106,500152,601-166,500271,201-295,900
6,00047,401-51,50077,001-83,700106,501-115,800166,501-Greater295,901-Greater
6,25051,501-55,70083,701-90,600115,801-125,500——

Sprinklered per NFPA 13

25% = 1500 GPM

For example:
Type IIB building

82,000 ft²
Sprinklered

Duration = 2 hours
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Fire-Flow Requirements for Buildings
§B105.3

Fire-Flow Requirements for Buildings
§B105.3

 Example: Required water supply for sprinklered 
buildings shall meet:
 Sprinkler demand with hose
 Required fire-flow

 Water system must be adequate for both flows, 
but not at the same time

300 GPM @ 50 PSI

1,500 GPM @ 20 PSI
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Fire-Flow Requirements for Buildings
§B105

Fire-Flow Requirements for Buildings
§B105

90
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Fire-flow
Example 1

Fire-flow
Example 1

 What is the required fire-flow in gallons per minute for a 
one-story, sprinklered Group M of Type IIIB construction 
with a floor area of 19,200 ft²

 Table B105.2
 Table B105.1(2) FLOW DURATION

(hours)
MINIMUM FIRE-FLOW
(gallons per minute)

AUTOMATIC SPRINKLER 
SYSTEM

(Design Standard)
Duration in Table B105.1(2)Value in Table B105.1(2)No automatic sprinkler system

Duration in Table B105.1(2) at reduced flow rate25% of the value in Table B105.1(2) aSection 903.3.1.1
Duration in Table B105.1(2) at reduced flow rate25% of the value in Table B105.1(2) bSection 903.3.1.2

Flow Duration
(hours)

Fire-flow
(gallons per minute) b

Fire-flow Calculation Area (square feet)
Type V-B aType IIB and IIIB aType IV and V-A aType IIA and IIIA aType IA and IB a

2

1,5000-3,6000-5,9000-8,2000-12,7000-22,700
1,7503,601-4,8005,901-7,9008,201-10,90012,701-17,00022,701-30,200
2,0004,801-6,2007,901-9,80010,901-12,90017,001-21,80030,201-38,700
2,2506,201-7,7009,801-12,60012,901-17,40021,801-24,20038,701-48,300
2,5007,701-9,40012,601-15,40017,401-21,30024,201-33,20048,301-59,000
2,7509,401-11,30015,401-18,40021,301-25,50033,201-39,70059,001-70,900

3
3,00011,301-13,40018,401-21,80025,501-30,10039,701-47,10070,901-83,700
3,25013,401-15,60021,801-25,90030,101-35,20047,101-54,90083,701-97,700
3,50015,601-18,00025,901-29,30035,201-40,60054,901-63,40097,701-112,700

91 2018 IFC Commercial Plan Reviews

Fire Hydrant Locations
§507.5.1

Fire Hydrant Locations
§507.5.1

 Where a portion of the facility or building >400’ 
from a hydrant on a fire apparatus access road, 
as measured by an approved route around the 
exterior of the facility or building, on-site fire 
hydrants and mains shall be provided where 
required by the FCO
 Exception for Group R-3 and U
 Buildings sprinklered with NFPA 13 or 13R can be 

600’
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Fire Hydrant Locations
Appendix C

Fire Hydrant Locations
Appendix C Table C102.1

Required Number and Spacing of Fire Hydrants

a. Reduce by 100’ feet for dead-end streets
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 ≥4 traffic lanes and have a traffic count of >30,000 vehicles per day, hydrant spacing 
shall average 500’ on each side of the street and be arranged on an alternating basis

c. 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 ≥1,000’ to provide for transportation hazards

d. Reduce by 50’ for dead-end streets
e. 1 hydrant for each 1,000 gallons per minute or fraction thereof
f. 50%percent spacing increase shall be permitted where the building is sprinklered with NFPA 13
g. 25% spacing increase shall be permitted where the building is sprinklered NFPA 13, 13R or IRC

Maximum Distance from any 
Point on Street or Road Frontage 

to a Hydrant d,f,g

Average Spacing 
Between Hydrants a,b,c,f,g

(feet)

Minimum Number
of Hydrants

Fire-flow Requirement
(gpm)

25050011,750 or less
22545022,000-2,250
22545032,500
22540033,000
21035043,500-4,000
18030054,500-5,000
18030065,500
15025066,000
15025076,500-7,000
1202008 or more e7,500 or more
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Maximum Distance from any 
Point on Street or Road Frontage 

to a Hydrant d,f,g

Average Spacing 
Between Hydrants a,b,c,f,g

(feet)

Minimum Number
of Hydrants

Fire-flow Requirement
(gpm)

25050011,750 or less
22545022,000-2,250
22545032,500
22540033,000
21035043,500-4,000
18030054,500-5,000
18030065,500
15025066,000
15025076,500-7,000
1202008 or more e7,500 or more

Table C105.1Table C105.1
 Given a required fire flow of 4,500 gpm, what is the 

minimum number of hydrants, the average spacing 
between hydrants, and the maximum distance from any 
point on a street or road frontage to a hydrant?
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Hydrant AccessHydrant Access

 Plan examiners should ensure that fire hydrants 
are accessible 
 ≥3’ clear space must be maintained around the 

circumference of fire hydrants unless otherwise 
approved

≥3’
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Hydrant AccessHydrant Access

 Plan examiners should 
require protection where 
susceptible to vehicular 
damage
 Guard posts
 6” high curb• ≥4” diameter

• Schedule 40
• 3’ below & 3’ above grade
• Set in concrete
• Filled with concrete
• ≤4’ apart
• ≥3’ from object protected
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2018 IFC Commercial Plan Reviews

Building Services and Systems
Ch 6

Building Services and Systems
Ch 6

 Requirements for building services and systems:
 Fuel-fired appliances – §603
 Emergency and standby power systems – §604
 Electrical equipment, wiring and hazards  – §605
 Mechanical refrigeration – §606
 Elevator recall and maintenance – §607
 Stationary storage battery systems – §608
 Commercial kitchen hoods – §609
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Outdoor Fuel Oil Storage Tanks
Location

Outdoor Fuel Oil Storage Tanks
Location

 Tanks <275 gallons – minimum of 5’ from 
adjacent building

 Tanks ≥275 and ≤660 gallons – minimum of 10’ 
from adjacent building

 Tanks >660 gallons – comply with Chapter 57 
and NFPA 30
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Indoor Fuel Oil Storage TanksIndoor Fuel Oil Storage Tanks

 The aggregate capacity of all tanks is limited to 
660 gallons
 Can be increased to 3,000 gallons IF:
 Fuel oil quantity is stored in protected 

aboveground tanks 
 Tanks are located in a room protected by an NFPA 

13 sprinkler system
 Indoor storage of more than 3,000 gallons must 

meet the requirements of IFC Ch 57 and the IBC
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Incinerators
§603.8

Incinerators
§603.8

 Commercial, industrial and residential-type 
incinerators must be constructed in accordance 
with IBC, IFGC and IMC
 Incinerators must be equipped with an approved 

spark arrestor
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Emergency and Standby Power
§604

Emergency and Standby Power
§604

 IFC and IBC require emergency and standby 
power where an interruption to the normal power 
supply might adversely effect: 
 Life safety
 Safety of emergency responders
 Safety of certain industrial processes that are 

sensitive to electrical power interruption
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Emergency and Standby Power
§604

Emergency and Standby Power
§604

 Distinctions between certain key terms are 
essential for the fire plan examiner to 
understand and apply:
 Differences between “emergency” and “standby” 

power
 Differences between “legally required” systems and 

“optional” systems
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Emergency and Standby Power
§604

Emergency and Standby Power
§604

 Secondary power 
 Generic term that refers to a “second source” of 

power
 Could be emergency power or standby power

 Emergency power 
 Operates automatically within 10 seconds 
 Provides power for at least 120 minutes

 Standby power 
 Operates automatically within 60 seconds
 Provides power for at least 120 minutes

Legally required systems are those systems 
mandated by the building or fire codes or 

other rules and regulations
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Emergency Power SystemsEmergency Power Systems

 Adequate capacity and rating for all loads to be 
operated at the same time

 Methods of supplying emergency power source:
 Battery systems
 Fuel-fired generator sets
 A separate power service wired into the building
 Uninterruptible Power Supplies (UPS)
 Fuel cells
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Emergency Power vs Standby PowerEmergency Power vs Standby Power
Standby PowerEmergency Power

Elevator and platform liftsEmergency alarm systems
Emergency responder radio coverage systemsEmergency voice/alarm communication systems
Hazardous materials when required in §5004.7 or 
§5001.5Exit signs

Organic peroxides where required by §6204.1.11Essential electrical systems in Group I-2 occupancies
High-rise buildings, depending on applicationPower operated doors in Group I-3 occupancies

Horizontal sliding doorsHighly toxic or toxic gas where required by 
§6004.2.2.8 or §6004.3.4.2

Hydrogen fuel gas roomsHigh-rise buildings, depending on application
Permanent membrane structures where required by 
IBC §3102.8.2Means of egress illumination

Temporary air-supported or air-inflated structures 
where required by §3103.10.4Pyrophoric materials

Smoke control systemsSemiconductor fabrication facilities
Underground buildings, depending on applicationUnderground buildings, depending on application
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Standby Power SystemsStandby Power Systems

 Legally required standby power source shall be 
permitted to supply both legally required standby 
and optional standby system loads under either 
of the following conditions:
 Where the power source has adequate capacity to 

handle all connected loads
 Where automatic selective load pickup and load 

shedding is provided that will ensure adequate power 
to the legally required standby circuits
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Electrical Equipment – Working Space
§605.3

Electrical Equipment – Working Space
§605.3

 Working space of ≥30” wide, ≥36” deep and ≥78” 
high must be provided in front of electrical 
service equipment

Where the electrical 
service is wider 
than 30”, the clear 
space must be at 
least equal to the 
service width
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Electrical Room
§605.3.1

Electrical Room
§605.3.1

 Doors into electrical control panel rooms are 
marked with a plainly visible and legible sign 
stating ELECTRICAL ROOM or similar approved 
wording

 Disconnects must be labeled
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Solar PV Power Systems
§605.11

Solar PV Power Systems
§605.11
 Solar PV power systems on building roofs can affect fire-

fighting operations
 Size of PV array:

 Maximum 22,500 ft²
 Maximum dimension of 150’

 Clear space around panel array
to provide fire fighter walkways:
 3’ wide for residential buildings 
 6’ wide for commercial buildings
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Solar PV Power Systems
§605.11.1.3

Solar PV Power Systems
§605.11.1.3

6’ minimum
Separated by 8’ 

aisles

≤150’

≤1
50

’

4’ path to and 
access around 

smoke/heat vents

4’ path to with 
ventilation areas 
spaced ≤20’ on 
alternating sides

≤150’
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Mechanical RefrigerationMechanical Refrigeration

 Refrigeration systems vaporize and liquefy fluids 
during the refrigerating cycle
 Fluids can be toxic, flammable, corrosive or have a 

combination of hazardous properties
 Refrigerants are classified in IMC

Relative ToxicityToxicity Classification
Lower toxicity refrigerants for which toxicity has not been identified at concentrations ≤400 ppmA
Higher toxicity refrigerants for which there is evidence of toxicity at concentrations <400 ppmB

Relative FlammabilityFlammability Classification
Refrigerant will not propagate a flame under normal conditions in open air1
Refrigerant may propagate a flame under certain conditions in open air2
Refrigerant is highly flammable3

Propane – classified as A3

Ammonia – classified as B2
112
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IMC Table 1103.1 Refrigerant
Classification, Amount and OEL 

IMC Table 1103.1 Refrigerant
Classification, Amount and OEL 
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NFPA 704 Warning Sign
Ammonia

NFPA 704 Warning Sign
Ammonia
 NFPA 704 refers to the familiar 4-

color diamond-shaped warning 
signs for health, flammability, 
reactivity and special information

 Ammonia refrigeration system 
located outdoors

 Ammonia refrigeration system 
located indoors

13
03

Fire

Reactivity

Health

Special
Information
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Refrigeration Machinery RoomsRefrigeration Machinery Rooms

 Required to have a refrigerant detector 
 Audible and visual alarm
 Located in an area where refrigerant from a leak will 

concentrate
 Alarm threshold set at a concentration value less than 

the Threshold Limit Value-Time Weight Average (TLV-
TWA)
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Machinery Room Controls for 
Flammable Refrigerants

Machinery Room Controls for 
Flammable Refrigerants
 Where flammable refrigerants are used, remote control 

of the mechanical equipment is required
 Located immediately outside the machinery room and 

adjacent to its principal entrance
 Switch for “off-only” control of electrically energized 

equipment and appliances
 Switch for “on-only control” of the machinery room 

ventilation fans
 Mechanical refrigeration equipment will shut down when:
 25% of LFL is detected
 TLV-TWA threshold is detected
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Emergency Pressure Control System
§606.10

Emergency Pressure Control System
§606.10
 Each high- and intermediate-pressure zone in a 

refrigeration system shall be provided with a single 
automatic valve providing a crossover connection to a 
lower pressure zone
 Automatic crossover valves must be arranged to 

automatically relieve excess system pressure to a 
lower pressure zone when the pressure rises to 90% 
of the set point for emergency pressure-relief devices

 FCO may require automatic crossover valves capable of 
manual operation

 Operation of a crossover valve shall shut down the 
refrigeration system
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Elevator Recall
§607

Elevator Recall
§607

 Phase I recall and Phase II 
emergency in-car operation in all 
new elevators 

 American Society of Mechanical 
Engineers A17.1, Safety Code 
for Elevators and Escalators
 Standard emergency warning signs 

posted adjacent to each elevator 
call station on all floors 
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Elevator
Lobby

Elevator
Hoistway

Elevator
Hoistway

F.S.
Access
Elevator

F.S.
Access
Elevator

Elevator
Hoistway

Elevator
Hoistway

Fire Service Access Elevator
IBC §403.6.1 & §3007

Fire Service Access Elevator
IBC §403.6.1 & §3007

 ≥2 fire service access elevators are required in 
high-rise buildings with an occupied floor >120’ 
above LLFDVA

 Elevator shunt trip is 
prohibited in fire service 
access elevators

 Building must be designed
to prevent sprinkler water 
from entering elevator 
hoistway Requirement does not 

apply to water from fire 
sprinklers inside lobby
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Fire Service Access Elevators
§3007

Fire Service Access Elevators
§3007

Smoke barrier &
Fire barrier = 1-HR

Fire doors = ¾-HR

Class I Standpipe

Access to stairway

Elevator
monitored at Fire
Command Center

Standby power:
• Elevator
• Machine room & HVAC

Wiring for normal and 
standby power provided 

with 2-HR protection

Shaft Enclosure = 2-HR

FD
Elevator

FD
Elevator

Lobby
150 ft² minimum 
8’ min. dimension

Same construction 
as lobby
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Occupant Evacuation Elevators
§3008

Occupant Evacuation Elevators
§3008

 Elevators in high-rise buildings are permitted to 
be used for occupant self-evacuation

 The occupant evacuation elevator:
 Can not reduce the means-of-egress requirements 

established in Ch 10
 May be used as an alternative to the additional exit 

stairway mandated for high-rise buildings >420’ in 
height
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Occupant Evacuation
Elevators

Occupant Evacuation Elevators
§3008

Occupant Evacuation Elevators
§3008

3 ft²/person for 
25% of floor OL, PLUS

1 wheelchair space/50 occupants

Design option in lieu 
of additional stairway

Smoke barrier &
Fire barrier = 1-HR

Fire doors = ¾-HR

Class I Standpipe

Access to stairway

Elevator
monitored at Fire
Command Center

Standby power:
• Elevator
• Machine room & HVAC

Wiring for normal and 
standby power provided 

with 2-HR protection

Same construction 
as lobby

Shaft Enclosure = 2-HR
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Occupant Evacuation Elevators
§3008

Occupant Evacuation Elevators
§3008

Elevator status indicator

2-way communication

Elevators can be 
utilized for occupant 
evacuation from this 

floor.

Sign identifying the occupant 
evacuation elevators
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Stationary Storage Battery Systems
§608

Stationary Storage Battery Systems
§608

Code ThresholdBattery Type
>50 gallonsFlooded Lead Acid Batteries
>50 gallonsNickel-Cadmium Batteries (Ni-Cd) 
>50 gallonsValve Regulated Lead-Acid Cells (VRLA) 
>1,000 lbsLithium-Ion Cells (Li-ion)
>1,000 lbsLithium Metal Cells
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Other BatteriesRecombinant BatteriesNonrecombinant Batteries

Requirement Lithium Metal 
Cells

Lithium-ion 
Cells

Valve Regulated 
Lead-acid (VRLA) 

Cells

Vented (Flooded) 
Nickel-cadmium
(Ni-cd) Batteries

Vented (Flooded) 
Lead Acid 
Batteries

No CapsNo Caps
Self-resealing Flame-

arresting Caps
(608.2.2)

Venting Caps
(608.2.1)

Venting Caps
(608.2.1)Safety Caps

Required
(608.3)Not requiredRequired

(608.3)Not requiredNot requiredThermal Runaway 
Management

Not requiredNot requiredNot RequiredRequired
(608.5)

Required
(608.5)Spill Control

Not requiredNot requiredRequired
(608.5.2)

Required
(608.5.1)

Required
(608.5.1)Neutralization

Not requiredNot requiredRequired
(608.6.1; 608.6.2)

Required
(608.6.1; 608.6.2)

Required
(608.6.1; 608.6.2)Ventilation

Required
(608.7)

Required
(608.7)

Required
(608.7)

Required
(608.7)

Required
(608.7)Signage

Required
(608.8)

Required
(608.8)

Required
(608.8)

Required
(608.8)

Required
(608.8)Seismic Protection

Required
(608.9)

Required
(608.9)

Required
(608.9)

Required
(608.9)

Required
(608.9)Smoke Detection

Table 608.1 – Battery RequirementsTable 608.1 – Battery Requirements
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Enclosures of Stationary Battery 
Systems

Enclosures of Stationary Battery 
Systems

 Stationary battery system rooms must comply 
with the IBC

 Battery storage areas are specifically exempt 
from the requirements for Group H if
 Battery systems are installed with safety caps
 Room is ventilated according to the IMC

 Stationary battery systems shall either be 
located in a separate room, or they can be co-
located in the same room with the equipment 
they support
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Ventilation
§608.6

Ventilation
§608.6

 Rooms containing stationary battery storage 
systems must be ventilated in accordance with 
the IMC and the following:
 Designed to limit the maximum concentration of 

hydrogen to ≤1% of the total volume of the room; or
 Provide continuous ventilation at a rate of not less 

than 1 cfm/ft² of floor area of the room
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Spill Control and Neutralization
§608.5

Spill Control and Neutralization
§608.5

 Areas containing the following batteries require 
to provide spill control 
 Lead-acid
 Nickel-cadmium 

 Areas containing the following batteries require 
to provide an approved method for neutralization 
of an electrolyte spill
 Lead-acid
 Nickel-cadmium 
 VRLA
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Warning Signs
§608.7

Warning Signs
§608.7

 Due to the inherent fire and toxicity hazards 
associated with stationary battery storage 
systems, warning signs are required

 Doors into electrical equipment rooms or 
buildings containing stationary battery systems 
shall be provided with approved signs
 The room contains energized battery systems
 The room contains energized electrical circuits
 The battery electrolyte solutions, where present, are 

corrosive liquids

129

Fire Protection Systems 
and Equipment Review 

Fire Protection Systems 
and Equipment Review 

Module 6
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Fire Protection SystemsFire Protection Systems

 Fire protection systems are required:
 To improve life safety
 Offer fire protection
 Protect special hazards
 As an alternative to some other code requirement 
 Using automatic sprinklers to eliminate the need 

for 1-HR fire-resistance-rated corridors
 Increasing allowable area
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Non-separated Mixed Use Buildings and 
Fire Alarms

Non-separated Mixed Use Buildings and 
Fire Alarms

 Non-separated mixed use buildings have >1 
occupancy and the occupancies are not 
separated so the building complies with the 
requirements for both occupancies

 IF one of these occupancies requires a fire 
protection  system, the system is required to be 
installed throughout the building in accordance 
with IBC §508.3.1

Workbook Page 147 132
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Fire Protection SystemsFire Protection Systems

 Fire sprinklers systems
 Standpipe systems
 Fire alarm systems
 Smoke control systems
 Fire-extinguishing 

systems
 Commercial cooking 

extinguishing systems
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IFC Sprinkler IncreasesIFC Sprinkler Increases

 IFC and IBC offer numerous exceptions and 
modifications where buildings are protected by a 
fire sprinkler system

NFPA 13DNFPA 13RNFPA 13ModificationCode Section

YesYesYesThe travel distance on fire department 
access roadways to be increasedIFC §503.1.1

NoYesYesThe hydrant spacing can be increased to 
600’ IFC §507.5.1

NoNoYesIncrease in amount of curtains, drapes and 
fabric hangings in Group AIFC §807.3

NoYesYes100% increase in MAQ for certain haz matIFC Tables 
5003.1.1(1) & (2)

NoYesYes100 percent increase in MAQ for certain 
hazardous materials in Group M & S

IFC Table 
5003.11.1
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IFC Sprinkler ReductionsIFC Sprinkler Reductions
NFPA 13DNFPA 13RNFPA 13ModificationCode Section

NoYesYesInterior finishIFC Table 803.3
NoYesYesPortable fire extinguishers in Group A, B & EIFC §906.1
NoNoYesNumber of manual fire alarm boxes IFC §907.2

NoNoYesSmoke detection in corridors of ambulatory 
care facilitiesIFC §907.2.2.1

NoNoYesSmoke detection in corridors in Group I-1, 
Condition 1IFC §907.2.2.6

NoYesYesManual fire alarm system in Group R-2IFC §907.2.9.1
NoYesYesClass III standpipeIFC §905.3.1

NoNoYesElimination of smoke and heat removal with 
certain types of sprinkler systemsIFC Table 3260.2

NoNoYes
Reduction in fire-resistance rating for floor of 
control areas in Type IIA, IIIA or VA 
construction

IFC §5003.8.3.4

YesYesYesReduction in fire flow for 1- and 2-family 
dwellings and townhousesIFC §B105.1(1)

NoYesYesReduction in fire flow for commercial 
buildingsIFC §B105.2
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IFC Sprinkler ModificationsIFC Sprinkler Modifications

NFPA 13DNFPA 13RNFPA 13ModificationCode Section

YesYesYesDumpsters of 1 cubic yard or more allowed 
inside the buildingIFC §304.2.4

YesYesYesNatural cut trees allowed in buildingsIFC §806.1

NoNoYesProtection of incidental uses in existing 
Group I-2 occupanciesIFC Table 1105.3
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IBC Sprinkler IncreasesIBC Sprinkler Increases
NFPA 13DNFPA 13RNFPA 13ModificationCode Section

NoNoYesExit access travel distance increase for 
technical production areasIBC §410.6.3.2

NoNoYesIncrease in the amount of fuel in aircraft 
within an aircraft hangarIBC §412.4.6.1

NoYesYesBuilding height in feetIBC Table 504.3
NoYesYesBuilding height in storiesIBC Table 504.4
NoNoYesArea of mezzaninesIBC §505.2.1
NoNoYesBuilding areaIBC Table 506.2

NoNoYesUnlimited building area for certain 
occupancies

IBC §507.4 & 
§507.5

NoYesYesIncreased common path of travel distance 
in a means of egress

IBC Table 
1006.2.1

NoYesYesIncreased exit access travel distanceIBC Table 1017.2
NoNoYesLength of dead-end exitsIBC §1020.4
YesYesYesLength of balconiesIBC §1406.3

NoNoYesArea of light-transmitting plastic wall 
panelsIBC §2607.5
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IBC Sprinkler ReductionsIBC Sprinkler Reductions
NFPA 13DNFPA 13RNFPA 13ModificationCode Section

NoNoYesReduction in fire resistance in Type I high-
rise buildingsIBC §403.2.1

NoYesYesReduction in protection of fuel line for 
generatorsIBC §403.4.8.2

NoNoYesAtriums furnishingsIBC §404.2
NoNoYesGlazing in atriumsIBC §404.6

NoNoYesOpenness of mezzanines to the floor below 
where not in Group H or I

IBC §505.2.3
Exception 5

NoNoYesSeparation of occupanciesIBC Table 508.4
NoNoYesExterior wall openingsIBC Table 705.8

NoNoYesElimination of opening protectives in exterior 
wallsIBC §705.8.2

NoNoYesOpening protection in exterior wallsIBC §705.8.2
NoYesYesHorizontal continuity of fire wallsIBC §706.5
NoNoYesArea of openings in fire wallsIBC §706.8

NoNoYes
Fire-resistance rating of fire partitions 
separating dwelling and sleeping units in 
Type IIB, IIIB and VB construction

IBC §708.3
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IBC Sprinkler ModificationsIBC Sprinkler Modifications

NFPA 13DNFPA 13RNFPA 13ModificationCode Section

NoNoYesOne leaf of a pair of doors is allowed to have 
surface-mounted bolts in Groups B, F or SIBC §1010.1.9.4

NoNoYesProtection of proscenium openings on 
stages IBC §410.3.5

NoNoYesProtection of certain incidental usesIBC Table 509
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Fire Area
§202

Fire Area
§202

 Fire area is the “aggregate floor area enclosed 
and bounded by fire walls, fire barriers, exterior 
walls or fire-resistance rated horizontal 
assemblies of a building.” 
 Every building consists of at least 1 fire area
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Fire AreaFire Area

 The fire area of a typical single-story building 
shown here that has an unrated horizontal 
assembly or a partition is also classified as 
having one fire area
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Fire AreaFire Area

 The fire areas of a building with interior walls constructed 
as fire barriers that are fire-resistance-rated according to 
IBC Table 508.3.3 are defined by the exterior walls and 
the fire barrier assemblies
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Fire Areas
§901.4.3

Fire Areas
§901.4.3

 Fire barriers constructed to divide buildings 
divided into fire areas to avoid installing a fire 
sprinkler system shall have a fire-resistance 
rating of not less than shown in IBC §707.3.10

 IBC 707.3.10 - The fire barrier or horizontal 
assembly, or both, separating a single 
occupancy into different fire areas
 A fire-resistance rating of not less than that indicated 

in Table 707.3.10
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IBC Table 707.3.10
Fire-resistance Rating Requirements for Fire Barrier 
Assemblies or Horizontal Assemblies Between Fire 

Areas

IBC Table 707.3.10
Fire-resistance Rating Requirements for Fire Barrier 
Assemblies or Horizontal Assemblies Between Fire 

Areas
IBC Table 
707.3.10

FIRE-RESISTANCE RATING 
(hours)OCCUPANCY GROUP

4H-1, H-2
3F-1, H-3, S-1
2A, B, E, F-2, H-4, H-5, I, M, R, S-2
1U
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Fire AreaFire Area

 Fire areas are also defined as the two adjacent 
areas separated by a fire wall that establishes 
two separate buildings
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Application Matrix of the 
Automatic Fire Sprinkler Standards

Application Matrix of the 
Automatic Fire Sprinkler Standards

Sprinkler Design StandardSystem Feature NFPA 13D or IRC §P2904NFPA 13RNFPA 13
§903.3.1.3§903.3.1.2§903.3.1.1Code Section

Life safetyLife safetyLife safety 
and property protectionDesign Intent

Occupied spacesOccupied spacesThroughout the buildingExtent of protection
1- and 2-family dwellings 

and townhomes
Group R uses up to 4 
stories or 60’ in heightAll occupanciesScope

2 sprinklers per 
compartment

4 sprinklers per 
compartment

Pipe schedule; Control mode –
discharge density/design area; 

Control mode – specific 
application; Suppression mode

Sprinkler Design

Residential onlyResidential onlyAll approved typesSprinkler Types
7 or 10 minutes depending 

on building size30 minutes30 to 120 minutes depending 
on designWater Supply Duration
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Fire Sprinkler Requirements Based on 
Occupancy

Fire Sprinkler Requirements Based on 
Occupancy

Sprinklers Required When?Sprinklers Installed Where?Occupancy
1. Fire area >12,000 ft²
2. Fire area has OL ≥300
3. Fire area is located on a floor other than a LED
4. Fire area contains a multi-theater complex

Throughout the story where the Group A-1 
is located and all stories from the Group A-
1 to, and including, the LED

A-1

1. Fire area >5,000 ft²
2. Fire area has OL ≥100
3. Fire area is located on a floor other than a LED

Throughout the story where the Group A-2 
is located and all stories from the Group A-
2 to, and including, the LEDA-2

When located on rooftop with OL >100Throughout all stories from the top floor to, 
and including, the LED

1. Fire area >12,000 ft²
2. Fire area has OL ≥300
3. Fire area is located on a floor other than a LED

Throughout the story where the Group A-3 
is located and all stories from the Group A-
3 to, and including, the LEDA-3

When located on rooftop with OL >300Throughout all stories from the top floor to, 
and including, the LED

1. Fire area >12,000 ft²
2. Fire area has OL ≥300
3. Fire area is located on a floor other than a LED

Throughout the story where the Group A-4 
is located and all stories from the Group A-
4 to, and including, the LED

A-4

Concession stands, retail areas, press boxes and other 
accessory use areas >1,000 ft²Only in accessory areas when requiredA-5
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Fire Sprinkler Requirements Based on 
Occupancy

Fire Sprinkler Requirements Based on 
Occupancy

Sprinklers Required When?Sprinklers Installed Where?Occupancy
1.≥4 care recipients incapable of self-preservation
2.≥1 care recipients incapable of self-preservation 

located on a level other than the LED

Throughout the story where the Group B 
Ambulatory Care Facility is located and all 
stories from the Ambulatory Care Facility 
to, and including, the nearest LED

B
Ambulatory 
Care Facility

1. Fire area >12,000 ft²
2. Portions below the lowest LED serving that portion of 

the building unless every classroom throughout the 
building has ≥1 exterior exit door at ground level

Throughout the fire areaE

1. Fire area >12,000 ft²
2. Fire area >3 stories above grade plane
3. Aggregate fire areas on all floors, including 

mezzanines, >24,000 ft²
4. Used for the manufacture of upholstered furniture or 

mattresses >2,500 ft²

Throughout the buildingF-1

Woodworking operation >2,500 ft² that generates finely 
divided combustible waste or uses finely divided 
combustible materials

Throughout the fire areaF-1
Woodworking

NANAF-2
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Fire Sprinkler Requirements Based on 
Occupancy

Fire Sprinkler Requirements Based on 
Occupancy

Sprinklers Required When?Sprinklers Installed Where?Occupancy

AllThroughout the occupancy

H-1
H-2
H-3
H-4
H-5

AllThroughout the building
I-1
I-2
I-3

All, except for Group I-4 day care facilities at the LED, 
where every room where care is provided has ≤1 
exterior exit door

Throughout the buildingI-4

1. Fire area >12,000 ft²
2. Fire area >3 stories above grade plane
3. Aggregate fire areas on all floors, including 

mezzanines, >24,000 ft²
4. Used for the display and sale of upholstered furniture 

or mattresses >5,000 ft²

Throughout the buildingM
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Fire Sprinkler Requirements Based on 
Occupancy

Fire Sprinkler Requirements Based on 
Occupancy

Sprinklers Required When?Sprinklers Installed Where?Occupancy

AllThroughout the building

R-1
R-2
R-3
R-4

1. Fire area >12,000 ft²
2. Fire area >3 stories above grade plane
3. Aggregate fire areas on all floors, including 

mezzanines, >24,000 ft²
4. Fire area used for the storage of commercial motor 

vehicles >5,000 ft²
5. Used for the storage of upholstered furniture or 

mattresses >2,500 ft²
6. Storage of tires where volume of tires >20,000 ft³

Throughout the buildingS-1
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Fire Sprinkler Requirements Based on 
Occupancy

Fire Sprinkler Requirements Based on 
Occupancy

Sprinklers Required When?Sprinklers Installed Where?Occupancy
1. Buildings with ≥2 stories above grade plane, including 

basements, and fire area containing a repair garage 
>10,000 ft²

2. Buildings with 1 story above grade plane and fire area 
containing a repair garage >12,000 ft²

3. Repair garages servicing vehicles in basements
4. Fire area used for the repair of commercial motor 

vehicles and the fire area >5,000 ft²

Throughout the building
S-1 

Repair 
Garage

1. Fire area >12,000 ft²
2. Enclosed parking garge is located beneath another 

occupancy, except for Group R-3Throughout the parking garage

S-2
Enclosed 
Parking 
Garage

Fire area used for the storage or parking commercial 
motor vehicles and the fire area >5,000 ft²Throughout the building

S-2
Parking 
Garage

NANAU
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Alternative Fire-extinguishing Systems
§904

Alternative Fire-extinguishing Systems
§904

 An alternative fire-extinguishing system uses a 
solid (dry), compressed gas (gaseous), or 
aqueous (wet) chemical as the fire suppression 
agent

 If an alternative suppression system is installed 
rather than fire sprinklers in a room or area, the 
building is NOT considered sprinklered 
throughout and therefore cannot take advantage 
of sprinkler benefits such as increased travel 
distance, height/area increases, etc.
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Alternative Fire-extinguishing Systems 
§904

Alternative Fire-extinguishing Systems 
§904

 IFC recognizes the following systems:
 Wet chemical
 Dry chemical
 Foam
 Carbon Dioxide (CO2)
 Halon
 Clean agents
 Water mist
 Commercial cooking
 Domestic cooking

Photograph courtesy of Denlar Fire Protection

Photo courtesy of Tyco Fire Protection Products
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Design Considerations for AFESDesign Considerations for AFES

 Is the selected agent compatible with the hazard 
being protected?

 Is the system:
 Pre-engineered or an engineered design?
 Local application or total flooding design?

 If applicable, what is the integrity of the 
enclosure as it relates to air movement and 
infiltration?

 Is the amount of agent adequate to protect the 
largest hazard?
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AFES Installation Requirements
§904.3

AFES Installation Requirements
§904.3

 Electrical wiring must be in compliance with 
NFPA 70

 AFES must be:
 Capable of automatic actuation
 Capable of manual operation

 AFES must be interlocked with fuel sources, 
ventilation systems or any component necessary 
for the proper operation of the system and to 
contain the agent in the space where it will 
extinguish a fire
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AFES Installation Requirements
§904.3

AFES Installation Requirements
§904.3

 Alarms and warning signs are required to 
indicate pending agent discharge
 Visual and audible alarms are needed to give 

occupants time to escape before the agent is 
released from its container

 If the building has a fire alarm system, the 
automatic fire extinguishing system must be 
integrated with it and monitored in accordance 
with NFPA 72
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Commercial Cooking Systems
§904.11

Commercial Cooking Systems
§904.11

 The IMC describes two categories of commercial 
kitchen exhaust systems:
 Type I hoods: 
 Required where commercial cooking appliances 

produce grease or smoke such as griddles, fryers, 
broilers, ovens, ranges and wok ranges

 Type II hoods:
 Required where cooking or dishwashing 

appliances produce heat, steam or products of 
combustion such as steamers, kettles, pasta 
cookers and dishwashing machines
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Commercial Cooking SystemsCommercial Cooking Systems

 The hood and duct system 
installations are required 
to comply with detailed 
installation specifications 
found in IMC §506, §507, 
§508 and §509

 Type 1 hood requires an 
automatic fire-
extinguishing system

158
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Commercial Cooking SystemsCommercial Cooking Systems

 The fire-extinguishing system must be one 
recognized for protecting the hazard
 Pre-engineered wet-chemical systems are required to 

be tested in accordance with UL 300 “Fire Testing of 
Fire Extinguishing Systems for Protection of 
Restaurant Cooking Areas”

 Factory built commercial cooking recirculating 
systems listed to UL 710B, “Recirculating 
Systems” are not required to have a fire-
extinguishing system
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Means of Manual OperationMeans of Manual Operation

 Except for automatic sprinkler systems, the 
automatic fire-extinguishing system 
installed for commercial cooking 
operations must have a means of manual 
operation

 Remote manual release located in the 
egress path from the cooking area

 Operation of the fire-extinguishing system 
shall shut-down gas and electrical power to 
the cooking equipment

Photographs courtesy of Ansul Inc.

Located between 10’ 
and 20’ from the 

cooking equipment

Located 42” to 48” 
above the floor

Shut-down devices must have 
only manual reset capability
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Standpipe Systems
§905

Standpipe Systems
§905

 Standpipe systems:
 Installed in tall buildings or specific occupancies to 

provide a means to get manual hose streams quickly 
without having to extend many feet of hose

 Requirements for standpipes based on practical 
requirements of typical fire-fighting operations

 NFPA 14, “Installation of Standpipe and Hose 
Systems” prescribes the installation requirements 

 Standpipe systems are not required for Group R-3
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Standpipe SystemsStandpipe Systems

 Standpipe systems are categorized into 3 classes

Performance CriteriaIntended UsersClass

500 gpm at 100 psi at topmost 2½” outlet, 
250 gpm for each additional outlet

Fire services or persons 
qualified in handling hose 
streams

I

100 gpm at 65 psi at topmost 1½” outletBuilding occupantsII
500 gpm at 100 psi at topmost 2½” outlet
Combines both 2½” and 1½ outlets

Fire service and building 
occupantsIII
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Standpipe SystemsStandpipe Systems

 Standpipe systems are categorized into 5 types
DescriptionType

Always has water in the system to provide immediate volume and pressure at the hose 
outlet connection. Typical standpipe placed in locations that are ≥40°F all year long.Wet-automatic

Contains water in the pipe with a minimal water supply. Does not have a water supply 
capable of delivering the system demand. Manual wet standpipe systems require water 
from FD apparatus to be pumped into the FDC to supply the pressure and volume.

Wet-manual

Normally filled with pressurized air. Arranged through the use of approved devices to 
admit water to the system automatically by opening a hose valve. A typical dry standpipe 
system has an automatic water supply and a dry-pipe valve. Typical in areas where the 
temperature <40°F.

Dry-automatic

Admits water into the system piping upon activation of an approved remote control device 
located at each hose connection. This remote control device will open the main supply 
valve, such as a deluge valve. This system is used in areas where temperatures <40°F.

Dry-semiautomatic

Does not have a permanent water supply connected to it. Manual dry standpipe systems 
require water from FD apparatus to be pumped into the system through the FDC to 
supply the system demand. Manual dry standpipe systems are permitted only for use in 
structures or facilities that are subject to freezing temperatures or where an approved 
water supply is not available.

Dry-manual
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Standpipe Systems
§905.3

Standpipe Systems
§905.3

 Standpipes required in:
 Buildings with a floor level >30’ above LLFDVA
 Buildings with a floor level >30’ below HLFDVA
 Group A with OL >1,000
 Covered & open malls
 Stages >1,000 ft²
 Underground buildings
 Marinas and boatyards

 Each requirement will specify the “class” and 
“type” of standpipe

Buildings with a standpipe and a 
rooftop helistop or heliport shall have 

a Class I or III standpipe system 
extended to reach within 150’ of all 
portions of the helistop or heliport
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Location of Class I Hose Valves
§905.4

Location of Class I Hose Valves
§905.4

Hose valves not 
required when ≤130’ 
from an exit stairway 

hose connection

 In stair shafts, hose 
valves are required at 
intermediate landings 
unless otherwise 
approved by the FCO

 On each side of a 
horizontal exit

 Adjacent to each public 
entrance to the mall and 
adjacent to each entrance 
from an exit passageway 
or exit corridor
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Fire Alarm and Detection Systems
§907

Fire Alarm and Detection Systems
§907

 By promptly notifying the occupants 
of the building and the fire 
department of an emergency, fire 
alarm and detection systems 
 Limit casualties and property losses
 Increase the time available for 

evacuation 
 Reduce the fire department response 

time relative to the fire’s onset
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Required Fire Alarm SystemsRequired Fire Alarm Systems
ThresholdType of Fire Alarm 

SystemOccupancy

 All with OL ≥300 OR ≥100 above/below LED ≥ManualAssembly 
(A-1, A-2, A-3, A-4, A-5)

 Total OL is ≥500
 OL ≥100 above or below the level of exit 

discharge
≤ManualBusiness 

(B)
 Ambulatory care facilityManual and Automatic
 >50 occupants (see exceptions)ManualEducational 

(E)  >100 occupantsEmergency voice / 
alarm communication

 ≥2-stories with OL ≥500 above or below the 
level of exit dischargeManualFactory 

(F-1, F-2)
 H-5 occupancies 
 Occupancies used for manufacture of organic 

coatings
ManualHigh Hazard

(H-1, H-2, H-3, H-4, H-5)  Areas containing highly toxic gases, organic 
peroxides or oxidizersAutomatic

167 2018 IFC Commercial Plan Reviews

Required Fire Alarm SystemsRequired Fire Alarm Systems
ThresholdType of Fire Alarm 

SystemOccupancy

 All Group I (Exceptions for I-1 and I-2)Manual
Institutional 
(I-1, I-2, I-3, I-4)

 Corridors in Group I-1 and Group I-2 Condition 
1 and 2

 Resident sleeping areas in Group I-3
Automatic

 Total OL ≥500
 OL ≥100 above or below the level of exit 

discharge
ManualMercantile 

(M)

 All unsprinklered buildings except those ≤2
stories with guestrooms having exit directly to 
exterior

ManualResidential 
(R-1)  All except buildings without interior corridors 

and guestrooms having exit directly to exteriorAutomatic
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Required Fire Alarm SystemsRequired Fire Alarm Systems
ThresholdType of Fire Alarm 

SystemOccupancy

 Unsprinklered with 3 stories 
 1 story below level of exit discharge 
 ≥16 dwelling units or sleeping units without 

exits directly to exterior

Manual

Residential 
(R-2)  College or university buildings except where 

each sleeping or dwelling unit has direct 
access to an exit and there are no interior 
corridors

Automatic

 All unsprinklered buildings except those ≤2 
stories with guestrooms having exit directly to 
exterior

Manual
Residential 
(R-4)  Corridors serving sleeping units if sleeping 

units do not have direct exit 
Deleted in 2018 IFC

Automatic
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Manual Fire Alarm Boxes
§907.4.2

Manual Fire Alarm Boxes
§907.4.2

 In nonsprinklered buildings
 Required ≤5’ of every exit from 

every floor
 Additional manual fire alarm 

boxes where travel distance >200’
 In sprinklered buildings
 Required ≤5’ of every exit from 

every floor
In some occupancies, all but 1 manual fire 
alarm box can be deleted when sprinklered
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Manual Fire Alarm Boxes
§907.4.2.2

Manual Fire Alarm Boxes
§907.4.2.2

 Manual fire alarm 
boxes must be 
between 42” and 48” 
between the floor level 
and the activating 
handle or lever of the 
box

42” to 48”
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Visible Alarms
§905.2.3.2

Visible Alarms
§905.2.3.2

 Visible alarm notification appliances must be 
provided in public and common areas

 Ampacity of the notification appliance circuit 
must be designed with a minimum 20% spare 
capacity in all employee work areas to be able to 
add appliances if needed in the future to 
accommodate ambient noise levels
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Visible Alarm Notification Appliances
§907.6.2.3

Visible Alarm Notification Appliances
§907.6.2.3

 Group I-1 and R-1 occupancies require visible 
alarm notification appliances to be located in 
sleeping rooms
 Must be activated by both the in-room smoke alarm 

and the building fire alarm system
 Dwelling units in Group R-2 occupancies 

required to have a fire alarm system must 
support visible alarm notification appliances in 
accordance with ICC A117.1 “Accessible and 
Usable Buildings and Facilities”
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Initiating Devices
§907.6.3

Initiating Devices
§907.6.3

 New fire alarms must ID the specific initiating 
device

 Exceptions
 1-story buildings <22,500 ft²
 Systems ≤10 initiating devices consisting of manual 

fire alarm boxes and waterflow
 Initiating devices which do not support individual ID
 Fire alarm systems or devices installed to replace 

existing components where this function is not 
provided
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High-rise Buildings
IBC §403.4.7

High-rise Buildings
IBC §403.4.7
 High-rise buildings must be equipped with 

natural or mechanical ventilation for smoke 
removal by one of the following methods:
 Manually operable windows or panels
 Mechanical air-handling equipment providing one 

exhaust air change every 15 minutes for the area 
involved 

 Any other approved design that will produce 
equivalent results

• Around perimeter of each 
floor ≤50’ intervals

• Area of operable windows 
or panels ≤40 ft² per 50’Return and exhaust air 

moved directly to the outside 
without recirculation to other 

portions of the building
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Smoke and Heat Removal
§910.3.3

Smoke and Heat Removal
§910.3.3
 Smoke/heat vents
 Calculation for sprinklered building
 AVR = V ÷ 9000

 Calculation for unsprinklered building
 AVR = AFA ÷ 50

• AVR = the aggregate vent area required 
• AFA = the area of the floor area requiring smoke removal

• AVR = the aggregate vent area required 
• V = the volume of the area to be vented

NOTE: formula for sprinklered 
buildings is based on volume; 

not based on floor area
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Smoke and Heat Removal
§910

Smoke and Heat Removal
§910

 Mechanical smoke removal
 2 air changes per hour
 Based on empty building
 Makeup air openings ≤6’ of floor
 Automatic shutdown upon sprinkler 

operation
 Manual controls in room accessible 

from the exterior with 1-HR 
separation
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Fire Pump Components
§913

Fire Pump Components
§913
 Installation must comply with NFPA 20 “Installation of 

Stationary Pumps for Fire Protection”
 3 main components of the fire pump assembly
 Pump
 Driver
 Controller

 Must be protected from service 
interruption through damage 
caused by explosion, fire, flood, 
earthquake, rodents, insects, 
windstorm, freezing, vandalism 
and other adverse conditions
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Fire Pump Rooms
§913

Fire Pump Rooms
§913
 Fire pump room is NOT required, but fire pump must be:
 Separated from building by 50’, OR
 Located in pump room separated from rest of building

 Pump room temperature must be maintained >40ºF to 
prevent freezing

 Adequate access must be provided for maintenance of 
equipment
 This distance would be 30” in front of electrical panels
 Distances specified by the manufacturer 

 Doors and passageways must be large enough to allow 
largest piece of equipment to be removed and replaced

Separation in high-rise = 2-HR
In other than high-rise = 1-HR
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Fire Command CenterFire Command Center

 Provides an area of fire department operation 
where building equipment and safety features 
can be monitored and controlled
 Required in: 
 High-rise buildings
 Covered mall buildings with a smoke control 

system
 Buildings with smoke-protected assembly seating
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Fire Command Center
§508

Fire Command Center
§508

 Separated from the remainder of the building by 
not less than a 1-HR fire-resistive rated 
construction

 Must be ≥200 ft² in area with a minimum 
dimension of 10’
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Fire Command Center Features
§508.1.6

Fire Command Center Features
§508.1.6
 Emergency voice/alarm communication system control 

unit
 Fire department communications system
 Fire detection and alarm system annunciator
 Fire alarm annunciator unit visually indicating the 

location of the elevators and whether they are 
operational

 Status indicators and controls for air distribution systems
 The fire-fighter’s control panel for any smoke control 

systems installed in the building
 Controls for unlocking stairway doors
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Fire Command Center Features
§508.1.6

Fire Command Center Features
§508.1.6
 Sprinkler valve and water-flow display panels
 Emergency and standby power status indicators
 Telephone for FD
 Fire pump status indicators
 Schematic building plans 
 Building Information Card
 Work table
 Generator manual start and transfer features
 PA system, where a PA system is required by the code
 Elevator recall switch
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Emergency Responder Radio Coverage
§510

Emergency Responder Radio Coverage
§510

 All buildings must be capable of meeting the in-
building radio performance criteria

 Applicable to all new construction
 Many handheld radio systems are ineffective 

in buildings constructed today
 Buildings are larger
 More steel and concrete
 Steel racks used often
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Responsibility for Signal QualityResponsibility for Signal Quality

 The IFC requirement cannot be used to require 
the radio system infrastructure be modified to 
provide an adequate signal at the street level
 The radio signal outside the building is the 

responsibility of the jurisdiction, not the building owner
 Reception and transmission of radio signals inside 

and throughout the building is the responsibility of the 
owner
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Emergency Responder Radio Coverage
§510

Emergency Responder Radio Coverage
§510

 Installation parameters for the design of 
emergency responder radio coverage system 

 The radio signal received in the building must be 
-95 dBm in at least 95% of the building

 Test must be conducted after construction and 
prior to final inspection

 Designer should either include a system into the 
building plans, OR provide a note that 
emergency responder radio coverage will be 
tested and complied with 
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Dry Cleaning
Ch 21

Dry Cleaning
Ch 21

 Dry cleaning solvents, dry cleaning plants and 
dry cleaning systems are classified based on the 
solvents used

Dry Cleaning Plant & 
System ClassificationFlash Point Range for LiquidsSolvent Class

Type IBelow 100°F (38°C)I
Type IIAt or above 100°F (38°C) and below 140°F (60°C)II

Type III-AAt or above 140°F (60°C) and below 200°F (93°C)IIIA
Type III-BAt or above 200°F (93°C)IIIB
Type IVClassified as nonflammableIV

Type VFacilities where dry cleaning is conducted by the public 
using Class IV solventsIV
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Occupancy Classification, Design and 
Construction of Dry Cleaning

Occupancy Classification, Design and 
Construction of Dry Cleaning

 IBC §307.1 exempts the following dry cleaning 
plants from Group H: 
 Type III-A or III-B dry cleaning plants using solvents in 

closed systems employing listed equipment and 
separated from other areas of the building by 1-HR 
fire-resistance-rated construction

 Type III-B dry cleaning plants
 Group H dry cleaning plants must comply with 

IFC, IMC, IPC and NFPA 32
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Bonding and Grounding
§2104.2.4

Bonding and Grounding
§2104.2.4

 Solvent containers and processing equipment 
must be bonded and grounded to prevent 
buildup of static charges, a common source of 
ignition for vapors emitted by flammable and 
combustible liquid solvents

190
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Fire ProtectionFire Protection

 Type II
 Fire sprinkler system 
 Automatic fire-extinguishing system or steam injection 

in Type II dry cleaning units, washer-extractors, and 
drying tumblers

 Type III-A with >330 gallons
 Fire sprinkler system, or
 Safety devices integral to dry cleaning machines

 Type III-B
 Fire sprinkler system with >3,300 gallons
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Mechanical VentilationMechanical Ventilation

 Type II dry cleaning rooms and drying rooms 
require a system designed to exhaust ≥1 cfm/ft²
 System operates automatically when cleaning 

equipment is in operation; has manual controls at an 
approved location

 Type IV and V dry cleaning systems shall be 
provided with an automatically activated exhaust 
ventilation system providing ≥100 fpm air 
velocity through the loading door when the door 
is opened
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Dipping Operations 
§2405

Dipping Operations 
§2405

 Dip-tank and flow-coating operations conducted 
in buildings used for Group A, I or R shall be:
 Located in a room designed for that purpose
 Equipped with a fire sprinkler system 
 Separated vertically and horizontally from other areas 

in compliance with the IBC
 Dipping operations may occur in all other 

occupancies as long as they comply with the 
requirements of §2405

193 2018 IFC Commercial Plan Reviews

Dip Tank Construction
§2405.3

Dip Tank Construction
§2405.3

 Dip tanks, including drain boards, must be made 
of noncombustible material and their supports 
shall be of heavy metal, reinforced concrete or 
masonry

194
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Dip Tank Safety FeaturesDip Tank Safety Features

 Dip tanks with a capacity >150 gallons or >10 ft² in liquid 
surface area must have a trapped overflow pipe ≥6” 
below the top of the tank leading to an approved location 
outside the building

 Dip tanks with a capacity >500 gallons must have bottom 
drain capable of automatically or manually drain the tank 
in cae of fire

≥6”
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Dip Tank Fire ProtectionDip Tank Fire Protection

 Automatic dip-tank cover, OR fire-extinguishing 
system must be provided for:
 Dip tanks <150 gallons or <10 ft² in liquid surface 

area
 Dip tanks containing a liquid with a flash point below 

110°F used in such manner that the liquid 
temperature could equal to or greater than its flash 
point, AND a capacity >10 gallons AND a liquid 
surface area of >4 ft²
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Powder Coating
§2406

Powder Coating
§2406
 A process where a thermosetting plastic powder is 

applied as a coating
 Powder has a positive electrical charge
 Metal object being coated is given a negative charge
 Opposite charges attract and the coating adheres to 

the metal object
 Application methods
 Fluidized bed
 Electrostatic fluidized bed
 Powder spray guns
 Electrostatic powder spray guns
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Powder CoatingPowder Coating

 Powder coating operations must be conducted 
in noncombustible enclosed and ventilated 
powder coating rooms, enclosed and ventilated 
powder coating facilities, or ventilated spray 
booths complying

 Listed spray-booth assemblies that are 
constructed of other materials are allowed

 Areas used for powder coating operations must 
be protected by an automatic fire-extinguishing 
system
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Industrial Ovens
Ch 30

Industrial Ovens
Ch 30

 Industrial ovens and furnaces 
include a broad range high-
heat producing appliances 
used to manufacture, treat or 
cure a variety of products 

 NFPA 86, Standards for Ovens 
and Furnaces, includes a 
generic list of these devices 
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Limits on Locations
§3003

Limits on Locations
§3003

 Industrial ovens and furnaces shall be located 
so as not to pose an ignition hazard to 
flammable vapors or mists or combustible dusts

 Ovens roofs and floors must be insulated and 
ventilated to prevent temperatures at nearby 
combustible ceilings and floors ≤160°F
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Fire Protection for Industrial Ovens
§3006 

Fire Protection for Industrial Ovens
§3006 

 Class A and B ovens that contain, or are utilized 
for the processing of, combustible materials shall 
be protected by an automatic fire-extinguishing 
system

 Fixed fire-extinguishing systems shall be 
provided for Class C or D ovens to protect 
against such hazards as overheating, spillage of 
molten salts or metals, quench tanks, ignition of 
hydraulic oil and escape of fuel
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Motor Fuel Dispensing Facilities and 
Repair Garages

Motor Fuel Dispensing Facilities and 
Repair Garages

 Ch 23 contains requirements for storage and 
dispensing of:
 Class I, II and III fuels
 Compressed and cryogenic methane (CNG or LNG)
 Compressed and cryogenic hydrogen
 Liquefied petroleum gases
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Dispensing Locations for All Liquid Fuels
§2303

Dispensing Locations for All Liquid Fuels
§2303

Fueled vehicle 
entirely on facility

≥20’ from fixed 
source of ignition 10’

10’ 10’

5’

Emergency 
disconnect switch

Minimum 20’
Maximum 100’
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Attended Facilities
§2304.2

Attended Facilities
§2304.2

 Attended facilities must have ≥1 qualified 
attendant on duty while the facility is open for 
business
 Dispensing devices must be in clear view of the 

attendant at all times
 Obstructions may not be built or placed between the 

dispensing area and the attendant
 Communication with persons in the dispensing area 

must be possible at all times
 Approved method of communicating with FD shall be 

provided for the attendant
204
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Unattended Facilities
§2304.3

Unattended Facilities
§2304.3

 Unattended facilities are allowed IF approved by 
FCO
 As a condition of approval, the owner or operator 

shall provide, and be accountable for, daily site visits, 
regular equipment inspection and maintenance

 Emergency disconnect switch shall be provided
 Telephone not requiring a coin to operate or 

other approved, clearly identified means to notify 
FD shall be provided on the site in a location 
approved by the FCO
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Above-ground TanksAbove-ground Tanks
Table 2306.2.3 

Minimum Separation Requirements for Above-ground Tanks

a. At fleet vehicle motor fuel-dispensing facilities, no minimum separation distance is required.
b. Underground vaults shall be located such that they will not be subject to loading from nearby adjacent 

structures, or they shall be designed to accommodate applied loads from existing or future structures that 
can be built nearby.

c. For Class IIIB liquids in protected above-ground tanks, no minimum separation distance is required.

Minimum Distance 
Between Tanks (feet)

Minimum 
Distance 

from Nearest 
Side of any 
Public Way 

(feet)

Minimum Distance 
from Lot Line that is 

or Can Be Built 
Upon, Including the 
Opposite Side of a 

Public Way
(feet)

Minimum 
Distance 

from 
Nearest 

Fuel 
Dispenser 

(feet)

Minimum 
Distance from 

Nearest 
Important 

Building on 
Same Property 

(feet)

Individual 
Tank 

Capacity 
(gallons)

Class of 
Liquid and 
Tank Type

351525 a5≤6,000Class I PAST 3152525 a15>6,000

Same as Class ISame as 
Class ISame as Class ISame as 

Class I cSame as Class ISame as 
Class I

Class II and III 
PAST

Separate compartment 
required for each tank00 b00 b0 – 20,000Tanks in vaults

3501005050AllOther tanks

206

2018 IFC Commercial Plan Reviews

Above-ground Fuel Storage
§2306.2

Above-ground Fuel Storage
§2306.2

 Protected above-ground storage tank
 Allowed for Class I, II or III fuels

 Above-grade or below-grade vaulted tanks
 Allowed for Class I, II or III fuels

 Other tanks
 Allowed for Class IIIB
 Allowed for Class II 

or IIIA, if approved 
by FCO

UL 2085

UL 2245

UL 142

All above-ground tanks 
must be equipped with 
secondary containment 
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Dispensers, Piping & EquipmentDispensers, Piping & Equipment

 Protected from physical damage
 Dispensers & nozzles listed for product
 Dispenser hose ≤18’
 Breakaway devices
 Automatic closing nozzles
 Class I cannot be dispensed by gravity

208
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Alcohol-blended Fuels
§2306.8

Alcohol-blended Fuels
§2306.8

 Dispensers shall be listed
 UL 87A 
 Outline of Investigation for 

Power-Operated Dispensing 
Devices for Gasoline and 
Gasoline/Ethanol Blends with 
Nominal Ethanol Concentrations 
up to 85%

 Dispensers for alcohol-
blended fuels shall be marked
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Location of LP-gas DispensingLocation of LP-gas Dispensing
 The point of transfer for LP-gas dispensing 

operations must be 25’ or more from:
 Buildings having combustible exterior wall surfaces
 Buildings having noncombustible exterior wall 

surfaces that are not part of a 1-HR fire-resistance-
rated assembly

 Buildings having combustible overhangs
 Lot lines of property which could be built on
 Public streets
 Sidewalks
 Railroads

210
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LP-Gas Container LocationsLP-Gas Container Locations

Table 6104.3
Location of LP-gas Containers

Minimum Separation 
Between LP-gas 

Containers b,c

(feet)

Minimum Separation Between LP-gas Containers and 
Buildings, Public Ways or Lot Lines of Adjoining 

Property that Can Be Built UponLP-Gas Container Capacity 
(water gallons) Above-ground LP-gas 

Containers b

(feet)

Mounded or Underground 
LP-gas Containers a

(feet)
None5 e10Less than 125 c,d

None1010125 to 250
31010251 to 500
325 e,f10501 to 2,000
550502,001 to 30,000

(0.25 of sum of diameters of 
adjacent LP-gas containers)

755030,001 to 70,000
1005070,001 to 90,000
1255090,001 to 120,000
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Gasoline
dispenser

LPG
dispenser

LP-gas
point of 
transfer

25’

10’

10’

10’

LPG tank 
1000 gallon

25’

10’
10’

Liquefied Petroleum Gas
Dispensing Operations

Liquefied Petroleum Gas
Dispensing Operations
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Hydrogen Motor Fuel-Dispensing 
§2309

Hydrogen Motor Fuel-Dispensing 
§2309
 Hydrogen is a flammable, colorless, 

odorless, compressed gas 
 Packaged in cylinders at high 

pressure or generated on-site
 It poses an immediate fire and 

explosive hazard when concentrations 
≥4%

 It is much lighter than air – vapor 
density = 0.07

 Burns with an invisible flame, until it is 
contaminated with other particulates
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Gaseous Hydrogen InstallationsGaseous Hydrogen Installations

 Cylinders, containers, tanks, pressure relief 
devices, vaporizers, pressure regulators and 
piping used for gaseous hydrogen systems shall 
be designed and constructed in accordance with 
Ch 53 & 58

 For liquefied hydrogen systems – constructed in 
accordance with Ch 55 & 58

 Components must be listed and labeled for use 
with hydrogen

214
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Repair Garages
§2311.1

Repair Garages
§2311.1

 Repair garages shall comply with §2311 and the 
IBC for Group S-1 
 Unless they exceed the MAQ for materials presenting 

a physical hazard 
 Where a repair garage also includes a motor 

fuel-dispensing facility, the fuel-dispensing 
operation shall comply with the requirements of 
Ch 23 for motor fuel-dispensing facilities
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Repair Garages 
§2311.2

Repair Garages 
§2311.2

 Garage floor drains, where provided, shall drain 
to approved oil separators or traps discharging 
to a sewer in accordance with the IPC

 Tanks storing Class IIIB combustible liquids can 
be located above grade or below grade, 
provided adequate drainage or containment is 
provided

216
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Ventilation of Basements or Pits
§2311.4.3

Ventilation of Basements or Pits
§2311.4.3

 Where Class I liquids or LP-gas are stored or 
used within a building having a basement or pit 
wherein flammable vapors could accumulate, 
the basement or pit shall be provided with 
mechanical ventilation
 ≥1.5 cfm/ft² to prevent the accumulation of flammable 

vapors
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Special Ventilation Considerations
§2311.7

Special Ventilation Considerations
§2311.7

 Mechanical ventilation system is required in 
repair garages for the conversion or repair of 
vehicles that use lighter-than-air fuels such as: 
 CNG
 LNG
 Hydrogen

Not required in repair garages where work is 
not performed on the fuel system and is limited 
to exchange of parts and maintenance requiring 

no open flame or welding

For hydrogen-fueled vehicles, ventilation is not required in 
repair garages where work is not performed on the fuel 

system and is limited to exchange of parts and 
maintenance requiring no open flame or welding and the 
entire hydrogen fuel system contains <200 ft³ of hydrogen

218
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Special Ventilation Considerations
§2311.7

Special Ventilation Considerations
§2311.7

 Ventilation shall be:
 Continuous mechanical ventilation system, OR
 Mechanical ventilation activated by a gas detection 

system
 Gas detection system threshold of 25% LFL 

 Activation of gas detection system shall:
 Initiate a distinct audible and visual alarm
 Deactivate all heating systems in the repair garage
 Activate the mechanical ventilation system, where the 

system is interlocked
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High-piled Combustible Storage
Ch 32

High-piled Combustible Storage
Ch 32

 Storage height >12’
 Storage height >6’ for high hazard commodities

 The plans shall include the following:
 Commodity class
 Storage arrangement
 Aisle widths
 Flue spaces
 Fire protection features
 Additional information as required by FCO
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Commodity Classification
§3203

Commodity Classification
§3203

DescriptionClass
Essentially noncombustible products on wooden pallets, in ordinary corrugated cartons with or 
without single-thickness dividers, or in ordinary paper wrappings with or without pallets. Class I 
commodities are allowed to contain a limited amount of Group A plastics.

I

Class I products stored in slatted wooden crates, solid wooden boxes, multiple- thickness 
paperboard cartons or equivalent combustible packaging material with or without pallets. Class II 
commodities are allowed to contain a limited amount of Group A plastics.

II

Wood, paper, natural fiber, cloth, or Group C plastics or products thereof, with or without pallets. 
Products are allowed to contain limited amounts of Group A or B plastics, such as metal bicycles 
with plastic handles, pedals, seats and tires. The amount of Group A plastics is limited.

III

Class I, II or III products containing Group A plastics in ordinary corrugated cartons and Class I, II 
and III products, with Group A plastic packaging, with or without pallets. Group B plastics and free-
flowing Group A plastics are also included in this class.

IV

High-hazard products presenting special fire hazards beyond those of Class I, II, III or IV. Group A 
plastics not otherwise classified are included in this class.

High 
Hazard

• “Commodity” is more than just the item stored
• It includes a “combination of products, packing 

materials and containers”
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Commodity Classification
§3203

Commodity Classification
§3203

 Plastic commodities present an additional 
hazard

 Classified based on heat release rate
CharacteristicsGroup

Plastic materials having a heat of combustion that is much higher than that of ordinary 
combustibles, and a burning rate higher than that of Group B plastics.A

Plastic materials having a heat of combustion and a burning rate higher than that of 
ordinary combustibles, but not as high as those of Group A plastics.B

Plastic materials having a heat of combustion and a burning rate similar to those of 
ordinary combustibles.C

222
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High-piled Storage Area
§3204

High-piled Storage Area
§3204

15’

Aisles

High-piled 
storage area

Boundary of fire 
protection features

15’
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Solid-piled storage, shelf storage and 
palletized storage

(see §3207.3)

All storage areas
(See §3206, 3207 and 3208) bSize of high-

piled storage 
area a

(square feet) 
(see §3206.2 
and §3206.4)

Commodity 
class Maximum 

pile volume 
(cubic feet)

Maximum 
permissible 

storage height
d (feet)

Maximum 
pile 

dimension c

(feet)

Smoke and 
heat removal 

(see 
§3206.7)

Building 
access (see 
§3206.6)

Fire detection 
system 

(see §3206.5)

Automatic fire-
extinguishing 

system
(see §3206.4)

Not RequiredNot RequiredNot RequiredNot RequiredNot Required eNot RequiredNot Required a0–500

I-IV

100,00040100Not RequiredNot Required eYes iNot Required a501–2,500

400,00040100Not RequiredNot Required eNot RequiredYes
2,501–12,000 

Public 
accessible

400,00040100Not RequiredNot Required eNot RequiredYes

2,501–12,000 
Nonpublic 
accessible 
(Option 1)

200,00030 f100Yes jYesYesNot Required a

2,501–12,000 
Nonpublic 
accessible 
(Option 2)

400,00040100Yes jYesNot RequiredYes12,001–20,000

400,00040100Yes jYesNot RequiredYes20,001–
500,000

400,00040100Yes jYesNot RequiredYes>500,000 g

Fire Protection RequirementsFire Protection Requirements
Table 3206.2 – General Fire Protection and Life Safety Requirements

g. Special fire protection provisions, including but not limited to, fire protection of 
exposed steel columns; increased sprinkler density; additional in-rack 
sprinklers, without associated reductions in ceiling sprinkler density; or 
additional FD hose connections, shall be provided when required by the FCO.

224
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Solid-piled storage, shelf storage and 
palletized storage

(see §3207.3)

All storage areas
(See §3206, 3207 and 3208) bSize of high-

piled storage 
area a

(square feet) 
(see §3206.2 
and §3206.4)

Commodity 
class Maximum 

pile volume 
(cubic feet)

Maximum 
permissible 

storage height
d (feet)

Maximum 
pile 

dimension c

(feet)

Smoke and 
heat removal 

(see 
§3206.7)

Building 
access (see 
§3206.6)

Fire detection 
system 

(see §3206.5)

Automatic fire-
extinguishing 

system
(see §3206.4)

Not RequiredNot Required50Not RequiredNot Required eNot RequiredNot Required a0–500

High-hazard

75,0003050Not RequiredNot Required eNot RequiredYes
501–2,500 

Public 
accessible

75,0003050Not RequiredNot Required eNot RequiredYes

501–2,500 
Nonpublic 
accessible 
(Option 1)

50,0002050Yes jYesYesNot Required a

501–2,500 
Nonpublic 
accessible 
(Option 2)

75,0003050Yes jYesNot RequiredYes2,501–300,000

75,0003050Yes jYesNot RequiredYes300,001–
500,000 g,h

Fire Protection RequirementsFire Protection Requirements
Table 3206.2 – General Fire Protection and Life Safety Requirements

g. Special fire protection provisions, including but not limited to, fire protection of 
exposed steel columns; increased sprinkler density; additional in-rack 
sprinklers, without associated reductions in ceiling sprinkler density; or 
additional FD hose connections, shall be provided when required by the FCO.

h. High-piled storage areas shall not exceed 500,000 ft². A 2-HR fire wall shall be 
used to divide high-piled storage >500,000 ft² in area.

225

Hazardous Materials 
Review

Hazardous Materials 
Review

Module 9

2018 IFC Commercial Plan Reviews

General Haz Mat Provisions
Ch 50

General Haz Mat Provisions
Ch 50

 Applies to all haz mat, including those materials 
regulated elsewhere in this code

 When specific requirements are provided in 
other chapters, those specific requirements shall 
apply
 Example, the control and protection requirements for 

compressed gases are found both in Ch 50 and 53
 Where Ch 53 has specific requirements, those 

specific requirements take precedence over general 
provisions in Ch 50
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Physical HazardsPhysical Hazards

 Explosives and blasting agents
 Combustible liquids
 Flammable solids, liquids or gases
 Organic peroxide solids or liquids
 Oxidizer solids or liquids
 Oxidizer gases
 Pyrophoric solids, liquids or gases
 Unstable (reactive) solids, liquids or gases
 Water-reactive materials solids and liquids
 Cryogenic fluids

228
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Health HazardsHealth Hazards

 These material categories are classified as 
health hazards:
 Highly toxic solids, liquids or gases
 Toxic solids, liquids or gases
 Corrosive solids, liquids or gases

 A material with a primary classification as a 
health hazard can also pose a physical hazard
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Use-Open 
SystemsbUse-Closed SystembStorageb

Group 
when the 
MAQ is 

Exceeded

ClassMaterial Liquid 
Gallons
(pounds)

Solid 
Lbs.

(cubic 
feet)

Gas
Cubic 

Feet at 
NTP

Liquid 
Gallons
(pounds)

Solid 
Lbs.

(cubic 
feet)

Gas
Cubic 
Feet

at NTP

Liquid 
Gallons
(pounds)

Solid 
Lbs.

(cubic 
feet)

30dN/AN/A120dN/AN/A120d,eN/AH-2 or 
H-3IICombustible 

liquidc,i

(50)d50dN/A(250)d250dN/A(250)d,e250d,eH-32Oxidizer

Hazardous Materials
Maximum Allowable Quantities

Hazardous Materials
Maximum Allowable Quantities

Excerpt from
Table 5003.1.1(1) Maximum Allowable Quantity per Control Area of 

Hazardous Materials Posing a Physical Hazard a,j,m,n,p

Workbook Page 21 230
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Use-Open 
SystemsbUse-Closed SystembStorageb

Group 
when the 
MAQ is 

Exceeded

ClassMaterial Liquid 
Gallons
(pounds)

Solid 
Lbs.

(cubic 
feet)

Gas
Cubic 

Feet at 
NTP

Liquid 
Gallons
(pounds)

Solid 
Lbs.

(cubic 
feet)

Gas
Cubic 
Feet

at NTP

Liquid 
Gallons
(pounds)

Solid 
Lbs.

(cubic 
feet)

30dN/AN/A120dN/AN/A120d,eN/AH-2 or 
H-3IICombustible 

liquidc,i

(50)d50dN/A(250)d250dN/A(250)d,e250d,eH-32Oxidizer

Hazardous Materials
Maximum Allowable Quantities

Hazardous Materials
Maximum Allowable Quantities

 Read the Footnotes
Table 5003.1.1(1) Maximum Allowable Quantity per Control Area of 

Hazardous Materials Posing a Physical Hazard a,j,m,n,p

Workbook Page 21 231 2018 IFC Commercial Plan Reviews

Footnotes to Table 5003.1.1(1)Footnotes to Table 5003.1.1(1)

 b – aggregate quantity shall not exceed storage
 d – increase 100% for sprinklers
 e – increase 100% for cabinets, gas rooms, day 

box, exhausted enclosures, safety cans
 f – not limited in sprinklered buildings (NFPA 13)
 g – not permitted in unsprinklered buildings
 k – 200 lbs. or 20 gallons of Oxidizer 3 for 

maintenance or operation of equipment

Footnotes d and e can be used together 
if the building is so designed

Workbook Page 22

UL 30UL 1313
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Footnotes to Table 5003.1.1(1)Footnotes to Table 5003.1.1(1)

 l – fireworks 1.4G based on 25% of gross weight
 m –1 gallon = 10 lbs
 n – storage and display in M, storage in S
 p – situations not included
 q – combustible dusts when the concentration

and conditions create a fire or explosion
hazard

1. Fuel in fuel tanks on vehicles
2. Fuel in fuel tanks on motorized equipment operated in 

accordance with IFC
3. Gas fuels in piping systems and appliances regulated 

by IFGC
4. Liquid fuels in piping systems and appliances 

regulated by IMC

Applies to: 
• Combustible Dust
• Combustible Fiber

Workbook Page 22

§104.7.2 Technical assistance. To determine the acceptability 
of technologies, processes, products, facilities, materials and 
uses attending the design, operation or use of a building or 
premises…the FCO is authorized to require the owner or agent 
to provide, without charge to the jurisdiction, a technical opinion 
and report. The…report shall be prepared by a qualified 
engineer, specialist, laboratory or fire safety specialty 
organization acceptable to the FCO and shall analyze the fire 
safety properties of the design, operation or use…to 
recommend necessary changes. The FCO is authorized to 
require design submittals to be prepared by, and bear the 
stamp of, a registered design professional.

233 2018 IFC Commercial Plan Reviews

Maximum Allowable Quantity 
per Control AreaCondition

Liquids gallonsSolids poundsClassMaterial a

A. Health Hazard Materials—Nonflammable and Noncombustible Solids and Liquids
9759,750Not Applicable1. Corrosives b,c

2 b,c20 b,cNot Applicable1. Highly Toxics
1001,000Not Applicable1. Toxics b,c

A. Physical Hazard Materials—Nonflammable and Noncombustible Solids and Liquids
Not AllowedNot Allowed4

1. Oxidizers b,c 1151,150 g3
2252,250 h2

1,800 i,j18,000 i,j1
Not AllowedNot Allowed4

1. Unstable (Reactives) b,c 555503
1151,1502

Not LimitedNot Limited1
555503 b,c

1. Water Reactives 1151,1502 b,c

Not LimitedNot Limited1

Table 5003.11.1
Maximum Allowable Quantity Per Indoor and Outdoor Control 
Area in Group M And S Occupancies – Nonflammable Solids, 

Nonflammable and Noncombustible Liquids d,e,f

Table 5003.11.1
Maximum Allowable Quantity Per Indoor and Outdoor Control 
Area in Group M And S Occupancies – Nonflammable Solids, 

Nonflammable and Noncombustible Liquids d,e,f

Table 
5003.11.1

234
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Additional Requirements in Groups M and S 
§5003.11.3

Additional Requirements in Groups M and S 
§5003.11.3

 Specific requirements for storage and display of 
hazardous materials in Group M and S
 Display heights limited to 6’ 
 Storage heights limited to 8’
 Maximum of 20 gallon/ft²
 Maximum of 200 lbs/ft²
 Container volumes are limited to 100 lbs for solids or 

10 gallons for liquids
 4’ wide aisles on 3 sides of the storage or display 

area

Workbook Page 29 235 2018 IFC Commercial Plan Reviews

Control Areas
Table 5003.8.3.2

Control Areas
Table 5003.8.3.2

 Number of control areas based on floor level
 Modified MAQ as the floor level moves away from grade
 Fire-resistance-rating based on floor level

Table 
5003.8.3.2

Fire-Resistance 
Rating for Fire 

Barriers in Hoursb

Number of 
Control Areas 

Per Floor

Percentage of  the 
Maximum Allowable 

Quantity Per Control Areaa
Floor Level

215Higher than 9

Above 
grade 
plane

2257-9
2212.56
2212.55
2212.54
12503
13752
141001
13751Below 

grade 
plane

12502
Not AllowedNot AllowedNot AllowedLower than 2

Workbook Page 32 236
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Control Area ConstructionControl Area Construction

 Control areas are separated by fire barriers, 
horizontal assemblies, or both

Can be reduced to 1-HR for 
buildings of Type IIA, IIIA and VA 

construction provided that the 
building is equipped with a fire 
sprinkler system and ≤3 stories

Workbook Page 34 237 2018 IFC Commercial Plan Reviews

Gas Rooms for Toxic & Highly Toxic Gases
§5003.8.4

Gas Rooms for Toxic & Highly Toxic Gases
§5003.8.4

 A gas room provided for highly toxic and toxic 
materials, shall be protected with a fire sprinkler 
system
 Separated from the remainder of the building in 

accordance with the IBC based on occupancy 
classification

 Gas room occupancy classification could be H-4, or a 
combination of H-2/H-4 or H-3/H-4

 Ventilation system designed to operate at a negative 
pressure in relation to the surrounding area

 Ventilation system installed in accordance with IMC
238
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Exhausted Enclosures
§5003.8.5.1

Exhausted Enclosures
§5003.8.5.1
 Exhausted enclosures are commonly called “fume 

hoods” or “lab hoods”
 Exhausted enclosure shall be of noncombustible 

construction where it is required to:  
 Increase the MAQ per control area 
 Comply with the provisions for highly toxic and 

toxic materials
 Ventilation system for fume hoods must operate at a 

negative pressure in relation to the surrounding area
 For highly toxic and toxic gases, ventilation velocity 

at the face of access ports ≥200 fpm
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Gas Cabinets
§5003.8.6.1

Gas Cabinets
§5003.8.6.1
 Gas cabinet shall be a minimum of No.12 gage steel 

construction
 All access ports or doors into the gas cabinet must have 

self-closing doors or windows
 Ventilation system must be designed to operate at a 

negative pressure in relation to the surrounding area
 The gas cabinets must be connected to an exhaust 

system, and cannot be used as the sole means of 
exhaust for any room or area

 The ventilation system shall be installed in accordance 
with IMC

Gas cabinets for toxic or highly 
toxic gases shall be protected 
by an approved automatic fire-

extinguishing system

240
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Case Study 1
Maximum Allowable Quantity

Case Study 1
Maximum Allowable Quantity

 A new factory is moving into an existing building. The 
existing building is a 22,000 ft² Group F-1with a sprinkler 
system. The building is separated into 4 compartments 
by 1-HR fire-resistance-rated construction with 1-HR 
doors. The company plans to use one compartment for 
offices, one for raw product, one for processing and one 
for finished product.
 Liquid Organic Peroxide Class III
 2 gallon containers
 Maximum in storage at any time of 40 gallons
 Open top blending vat utilizes 4 gallons of the Organic Peroxide 

Class III at any one time
 Finished product is considered non-hazardous

241 2018 IFC Commercial Plan Reviews

Case Study 1
Maximum Allowable Quantity

Case Study 1
Maximum Allowable Quantity

1. What is the MAQ in the storage room?

2. What is the MAQ in the mixing area?

3. What is the occupancy classification?

Office Finished Product

Raw Product Storage Mixing Area

250 pounds = 25 gallons

Mixing area: F-1
Storage room: H-3

50 pounds = 5 gallons

242
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Case Study 1
Maximum Allowable Quantity

Case Study 1
Maximum Allowable Quantity

4. The local Economic Development corporation has 
assured this new company coming to town that this 
building is just right for their operation. Is there a way to 
make this building work without an occupancy 
reclassification to a Group H occupancy?

Storage in Haz Mat Storage Cabinets
Storage Room MAQ becomes 50 gallons

So still F-1

Office Finished Product

Raw Product Storage Mixing Area

243 2018 IFC Commercial Plan Reviews

Case Study 2
Retail MAQ

Case Study 2
Retail MAQ

 The Agua Fresh Pool Supply Center is moving into a 
sprinklered retail strip center. The main product they 
carry is swimming pool chemicals in powder form and 
tablet form. The chemicals are classified as Oxidizer 
Class 3. The pool chemicals are sold in 10 pound and 30 
pound tubs.

Aqua Fresh 
Pool Supply 

Center

244
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Case Study 2
Retail MAQ

Case Study 2
Retail MAQ

1. What is the MAQ for this retail occupancy?

2. Can the 10-pound tubs be displayed on 
shelving?

3. What is the maximum storage height on 
the display floor for the 30-pound tubs?

2,250 pounds
Table 5003.11

6’
§5003.11.3.2

YES
§5003.11.3.3

Aqua Fresh 
Pool Supply 

Center
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Spill Control
§5004.2.1

Spill Control
§5004.2.1

 Spill control required for liquids in storage or use
IF

 Individual vessel capacity >55 gallons, OR
 Aggregate capacity >1,000 gallons

 Contain largest single vessel

Workbook Page 74 246

2018 IFC Commercial Plan Reviews

Secondary Containment
§5004.2.2

Secondary Containment
§5004.2.2

 Secondary containment required when:
 Specified by IFC Table 5004.2.2, AND
 Quantities exceed MAQ, AND
 For liquids:
 Individual container >55 gallons
 Aggregate >1,000 gallons

 For solids:
 Individual package >550 pounds
 Aggregate >10,000 pounds

Workbook Page 75 247 2018 IFC Commercial Plan Reviews

Secondary Containment for Liquids
Table 5004.2.2 – excerpts

Secondary Containment for Liquids
Table 5004.2.2 – excerpts

Outdoor StorageIndoor StorageMaterial LiquidsSolidsLiquidsSolids
1. Physical-hazard materials

See Chapter 57Not ApplicableSee Chapter 57Not ApplicableClass IICombustible liquids
Not ApplicableNot RequiredNot ApplicableNot RequiredFlammable solids

Not RequiredNot RequiredRequiredRequired

Unclassified 
Detonable

Organic peroxides
Class I
Class II
Class III
Class IV

Not RequiredNot RequiredNot RequiredNot RequiredClass V

RequiredRequiredRequiredRequired
Class 4

Oxidizers Class 3
Class 2

Not RequiredNot RequiredNot RequiredNot RequiredClass 1
RequiredNot RequiredRequiredNot RequiredPyrophorics

RequiredRequiredRequiredRequired
Class 4

Unstable (reactives) Class 3
Class 2

Not RequiredNot RequiredNot RequiredNot RequiredClass 1

RequiredRequiredRequiredRequiredClass 3
Water reactives Class 2

Not RequiredNot RequiredNot RequiredNot RequiredClass 1
2. Health-hazard materials

RequiredNot RequiredRequiredNot RequiredCorrosives

RequiredRequiredRequiredRequiredHighly toxics
Toxics

248
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Secondary Containment
§5004.2.2.1

Secondary Containment
§5004.2.2.1

 Methods of secondary containment
 Liquid-tight sloped or recessed floors
 Liquid-tight floors with raised sills or dikes
 Sumps and collection systems
 Drainage systems
 Engineered systems
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Secondary Containment Design – Indoor
§5004.2.2.3

Secondary Containment Design – Indoor
§5004.2.2.3

 Sized to contain:
 Volume of the largest container
 The sprinkler design discharge density
 The area of the Group H occupancy or the design 

area of the automatic sprinkler system, whichever is 
smaller

 20 minutes of sprinkler flow

Workbook Page 77 250
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Secondary Containment Design – Outdoor
§5004.2.2.4

Secondary Containment Design – Outdoor
§5004.2.2.4

 Sized to contain:
 Volume of the largest 

container
 Rainfall from 24-hours of a  

25-year storm
 Approved monitoring method 

required where subject to 
the intrusion of water

 Method provided to drain 
containment

Workbook Page 77 251

Enforce the codes and abate 
hazardous conditions
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Flammable and Combustible Liquids
§5701.2

Flammable and Combustible Liquids
§5701.2

 Does NOT apply to:
 Flammable liquids in motor fuel-dispensing facilities, 

repair garages, airports and marinas
 Medicines, foodstuffs, cosmetics, and commercial, 

institutional and industrial products in the same 
concentration and packaging containing ≤50% by 
volume of water-miscible liquids and with the 
remainder of the solution not being flammable, and 
alcoholic beverages in retail or wholesale sales or 
storage uses when packaged in individual containers 
≤1.3 gallons
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Open Systems
§202

Open Systems
§202

 The use of a solid or liquid hazardous material 
involving a vessel or system that is continuously 
open to the atmosphere during normal 
operations and where vapors are liberated, or 
the product is exposed to the atmosphere during 
normal operations 
 Examples: include dispensing from or into open 

beakers or containers, dip tank and plating tank 
operations
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Closed Systems
§202

Closed Systems
§202

 The use of a solid or liquid hazardous material 
involving a closed vessel or system that remains 
closed during normal operations where vapors 
emitted by the product are not liberated outside 
of the vessel or system and the product is not 
exposed to the atmosphere during normal 
operations; and all uses of compressed gases. 
 Examples: include product conveyed through a piping 

system into a closed vessel, system or piece of 
equipment

254
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Storage, Use-closed, Use-open?Storage, Use-closed, Use-open?

Process

Pump

Welded 200 Gallon
Process with Tank

150 Gallon 
Dip Tank

55-Gallon Drum

Storage

Use closed

Use open
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Electrical Requirements for Flammable 
and Combustible Liquid

Electrical Requirements for Flammable 
and Combustible Liquid

 Electrical wiring and equipment shall be installed 
and maintained in accordance with §605 and 
NFPA 70

 Areas where flammable liquids are stored, 
handled, dispensed or mixed must be classified 
in accordance with Table 5703.1.1

 A classified area need not extend beyond an 
unpierced floor, roof or other solid partitionThe extent of the classified area is allowed to be reduced, 

or eliminated, where sufficient technical justification is 
provided to the FCO that a concentration >25% percent of 

the LFL in the area cannot be generated
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Electrical Requirements for Flammable 
and Combustible Liquid

Electrical Requirements for Flammable 
and Combustible Liquid

 Areas where Class II or III liquids are heated 
above their flash points will be classified Class I

 The FCO is authorized to determine the extent 
of the Class I electrical equipment and wiring 
location when a condition is not specifically 
covered by these requirements or NFPA 70
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Group H-2
§202

Group H-2
§202

 Group H-2 occupancies contain 
 Materials that pose a deflagration hazard or a hazard 

from accelerated burning, 
 Class I, or II or III-A flammable or combustible 

liquids 
 Materials used or stored 
 Normally open containers or systems, 
 Closed containers, or 
 Systems pressurized at more than 15 psig

258
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Group H-3
§202

Group H-3
§202

 Group H-3 occupancies contain: 
 Materials that readily support combustion or that pose 

a physical hazard 
 Class I, II or IIIA flammable or combustible liquids 

 Materials used or stored
 Normally closed containers, or
 Systems pressurized at 15 psig or less
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Liquid Storage Rooms &
Liquid Storage Warehouses

Liquid Storage Rooms &
Liquid Storage Warehouses
 Both are classified as Group H-3 
 Both are used for the storage of flammable or 

combustible liquids in a closed condition
 Liquid storage room must be separated from the 

remainder of the building as required by the IBC
 Liquid storage warehouse is a separate building, not 

part of a mixed occupancy
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Table 5704.3.6.3(2)
Storage Arrangements for Palletized or Solid-pile 

Storage in Liquid Storage Rooms and Warehouses

Table 5704.3.6.3(2)
Storage Arrangements for Palletized or Solid-pile 

Storage in Liquid Storage Rooms and Warehouses

MAXIMUM QUANTITY PER 
ROOM a

(gallons)

MAXIMUM QUANTITY PER 
PILE

(gallons)
MAXIMUM STORAGE HEIGHT

STORAGE 
LEVELCLASS

Portable tanksContainersPortable tanksContainersPortable tanks b

(feet)
Containers b

(feet)Drums

Not Allowed12,000Not Allowed3,000Not Allowed51Ground floor
IA Not Allowed8,000Not Allowed2,000Not Allowed51Upper floors

Not AllowedNot AllowedNot AllowedNot AllowedNot AllowedNot Allowed0Basements
40,00015,00020,0005,00076.51Ground floor

IB 20,00012,00010,0003,00076.51Upper floors
Not AllowedNot AllowedNot AllowedNot AllowedNot AllowedNot Allowed0Basements

40,00015,00020,0005,00076.5 c1Ground floor d

IC 20,00012,00010,0003,00076.5 c1Upper floors
Not AllowedNot AllowedNot AllowedNot AllowedNot AllowedNot Allowed0Basements

80,00025,00040,00010,00014103Ground floor d

II 80,00025,00040,00010,00014103Upper floors
20,0007,50020,0007,500751Basements
100,00050,00060,00015,00014205Ground floor

III 100,00050,00060,00015,00014205Upper floors
40,00025,00020,00010,0007103Basements

Table 
5704.3.6.3(2)

• Only applicable to Liquid Storage Rooms
• Does NOT apply in Liquid Storage Warehouses

• When quantity is exceeded, then Liquid Storage 
Warehouse is required 

• Liquid Storage Warehouse is a separate building

261 2018 IFC Commercial Plan Reviews

Use, Dispensing and Handling
§5005

Use, Dispensing and Handling
§5005

 Spill control 
 Secondary containment
 Limit controls

Workbook Page 84

• Temperature
• Pressure
• High level
• Low level
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Liquid Transfer
§5005.1.10

Liquid Transfer
§5005.1.10

 Transferring liquids with a NFPA 704 ranking of 3 
or 4 shall be:
 Safety cans – UL 30
 Closed piping systems
 By suction through a top opening in containers or 

tanks
 By gravity through an self-closing or automatic closing 

valve when the area is equipped with spill control and 
secondary containment
 Highly toxic liquids cannot be gravity dispensed
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Indoor Dispensing and Use-Open
§5005.2.1

Indoor Dispensing and Use-Open
§5005.2.1

 Mechanical ventilation when a NFPA 704 
ranking of 3 or 4

 Process limit controls
 Explosion control
 Spill control
 Dispensing into containers >5 L
 Open-use in containers >20 L

 Secondary containment
 Individual containers >5 L or aggregate >20 L and 

when required by Table 5005.2.1.4
Workbook Page 85 264
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Indoor Dispensing and Use-Closed
§5005.2.2

Indoor Dispensing and Use-Closed
§5005.2.2

 Mechanical ventilation when systems are 
routinely opened

 Process limit controls
 Explosion control
 Spill control
 Dispensing/use in containers >55 gal

 Secondary containment
 Individual containers >5 L or aggregate >20 L and 

when required by Table 5005.2.1.4

Workbook Page 86

NOTE: different table for 
“use” versus “storage”
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Piping, Tubing, Valves and Fittings 
§5003.2.2

Piping, Tubing, Valves and Fittings 
§5003.2.2
 Piping, tubing, valves and fittings
 must be designed with adequate
 strength and materials compatible
 with the material contained
 Piping identified in accordance 
 with ASME A13.1
 Excess flow control for health or reactivity hazards with a 

NFPA 704 ranking of “3” or “4” or a NFPA 704 
flammability rating of “4”

 Check valves or similar means of backflow prevention if 
a backflow could cause an unauthorized discharge
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Final ReflectionFinal Reflection
 Purpose: To reflect on today’s seminar and 

document your key points.
 What (Happened)?
What was the most important thing you learned 

today?

 So What (Does it Mean to You)?
Why is this information important for you to know?

 Now What (Are You Going to Do)?
How will you use this information at work?

International Code Council is a Registered Provider with The American 
Institute of Architects Continuing Education Systems.  Credit earned on 
completion of this program will be reported to CES Records for AIA 
members.  Certificates of Completion for non-AIA members are available on 
request.

This program is registered with the AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material of 
construction or any method or manner of handling, using, distributing, or 
dealing in any material or product.  Questions related to specific materials, 
methods, and services will be addressed at the conclusion of this 
presentation.
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Copyright Materials

This presentation is protected by US and International 
Copyright laws.  Reproduction, distribution, display and use of 
the presentation without written permission of the speaker is 

prohibited.

© International Code Council 2023
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Thank You for Participating!Thank You for Participating!

To schedule a seminar, contact:
The Learning Center™

1-888-ICC-SAFE (422-7233) Ext. 33821
or

E-mail: learn@iccsafe.org
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