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1.0 Introduction 

1.1 BACKGROUND 

A fire occurred on September 29, 2024 at a pool chemicals warehouse in Conyers, Georgia. Records provided 

to Jensen Hughes indicate that the drawings depicting the proposed design of the space and the fire protection 

systems for its protection were submitted for a construction permit in April 2019. 

1.2 PURPOSE 

The purpose of this report was to summarize and discuss the fire protection requirements that were applicable 

to a pool chemicals warehouse designed and constructed in Georgia in 2019. The report identifies, interprets 

and weaves together the relevant sections and requirements from the applicable Georgia fire safety regulations 

and the relevant chapters of the then adopted building and fire codes and NFPA standards that together 

governed the design and construction of chemical warehousing facilities for pool chemicals. 

1.3 SCOPE 

The analysis was based around the known and/or suspected hazard category classifications of the chemicals 

that were stored in the warehouse, which are oxidizer classes 1 and 2, water reactive classes 1 and 2, and 

corrosive solid. The focus of the analysis is on design and effectiveness of the fire protection system, including 

but not limited to the automatic sprinkler system. The analysis aimed to show how a few material properties and 

building features drive which code requirements are applicable (i.e., required design basis), and then can 

ultimately impact the effectiveness of the fire protection systems in the event of a fire. 

2.0 References 

The following references were consulted and used in the development of this report. 

2.1 APPLICABLE REGULATIONS, CODES AND STANDARDS 

The following regulations, codes and standards were determined to be applicable to buildings designed and 

submitted for construction permits in Georgia in 2019. As relevant to this analysis, Georgia adopted and 

amended applicable codes and standards on a six-year frequency, which included January 1, 2014 and January 

1, 2020. Therefore, in 2019 the codes and standards adopted in January 2014 (and as amended in the 

intervening years) were applicable. 

+ The Official Code of Georgia Annotated (OCGA) Title 25, Section 25-2-13 includes Fire Safety

Requirements for Buildings or Structures Presenting Special Hazards

+ The Department of Community Affairs (DCA) adopted and amended the following applicable codes:

2012 Edition of the International Building Code (IBC) 

2012 Edition of the International Mechanical Code (IMC) 

2017 Edition of NFPA 70, National Electrical Code (NEC) 



Fire Protection System Design Basis Georgia Pool Chemical Warehouse

Page 5 | MARCH 2026 | Rev. 0 Copyright ©2026 Jensen Hughes, Inc.

All Rights Reserved.T0123 

+ The Office of the Safety Fire Commissioner (SFC) published Georgia Rule 120-3-3, Rules and Regulations

for the State Minimum Fire Safety Standards, including its amendments to the codes and standards listed

below.

2012 Edition of the International Fire Code (IFC) 

2013 Edition of NFPA 13, Installation of Sprinkler Systems 

2013 Edition of NFPA 72, National Fire Alarm and Signaling Code 

2012 Edition of NFPA 101, Life Safety Code (LSC) 

2013 Edition of NFPA 400, Hazardous Materials Code 

+ Additionally, Rule 120-3-3.04 authorized use of these alternatives to the IFC and IBC for topics, as

appropriate:

2012 Edition of NFPA 1, Fire Code 

2012 Edition of NFPA 5000, Building Construction and Safety Code 

+ SFC also published Georgia Rule 120-3-11, Rules and Regulations for Flammable and Combustible

Liquids, which adopted and amended:

2003 Edition of NFPA 30, Flammable and Combustible Liquids Code 

2.2 OTHER DOCUMENTS 

The following documents were also used as references in this report: 

+ 2017 Edition of NFPA 704, Standard System for the Identification of the Hazards of Materials for Emergency

Response

+ 2015 Edition of National Fire Code of Canada (NFCC)

+ United Nations (UN) Globally Harmonized System of Classification and Labeling of Chemicals (GHS), 7th

Edition, 2017.

+ UN Recommendations on the Transport of Dangerous Goods, Rev. 20, 2017.

+ UN Manual of Tests and Criteria, Sixth Edition with Amendments, 2017.

NOTE: For the convenience of the reader, selected excerpts of IBC, IFC and NFPA 400 are included with this 

report as Appendices A, B and C. The complete texts are available for free read-only viewing by the public at 

the respective publishers’ websites listed below: 

+ https://codes.iccsafe.org/content/IBC2012P13

+ https://codes.iccsafe.org/content/IFC2012

+ https://link.nfpa.org/free-access/publications/400/2013

3.0 Key Definitions and Acronyms 

The following definitions used in this report were copied from IBC §202 (and are identical in IFC §202), unless 

stated otherwise below: 
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+ Approved: Acceptable to the building official (or fire code official, as applicable).

+ Authority Having Jurisdiction (AHJ): An organization, office, or individual responsible for enforcing the

requirements of a code or standard, or for approving equipment, materials, an installation, or a procedure.

+ Commodity Classification: Per NFPA 13 §A.5.6, the commodity classification is essentially an attempt to

define the potential fire severity (of a product/commodity), based on its burning characteristics, so the fire

can be successfully controlled by the prescribed sprinkler protection for the commodity class. Additionally,

§A.5.6.1.1 states “Commodity classification is governed by the types and amounts of materials (e.g., metal,

paper, wood, plastics) that are a part of a product and its primary packaging.”

NFPA 13 §5.6.3 through §5.6.4.4.2 define the levels of commodity classifications listed below, and the 

corresponding tables in NFPA 13 Appendix A provide example commodities for each classification level. 

 Class I: A Class I commodity shall be defined as a noncombustible product that meets one of the

following criteria:

▫ Placed directly on wood pallets,

▫ Placed in single-layer corrugated cartons, with or without single-thickness cardboard dividers,

with or without pallets,

▫ Shrink-wrapped or paper-wrapped as a unit load with or without pallets

 Class II: A Class II commodity shall be defined as a noncombustible product that is in slatted

wooden crates, solid wood boxes, multiple-layered corrugated cartons, or equivalent combustible

packaging material, with or without pallets.

 Class III: A Class III commodity shall be defined as a product fashioned from wood, paper, natural

fibers, or Group C plastics with or without cartons, boxes, or crates and with or with-out pallets. A

Class III commodity shall be permitted to contain a limited amount (5 percent by weight or volume or

less) of Group A or Group B plastics.

 Class IV: A Class IV commodity shall be defined as a product, with or without pallets, that meets

one of the following criteria:

▫ Constructed partially or totally of Group B plastics

▫ Consists of free-flowing Group A plastic materials

▫ Contains within itself or its packaging an appreciable amount (5 percent to 15 percent by weight

or 5 percent to 25 percent by volume) of Group A plastics

The remaining materials shall be permitted to be metal, wood, paper, natural or synthetic fibers, or 

Group B or Group C plastics. 

Plastics, elastomers, and rubber shall be classified as Group A, Group B, or Group C. 

 Group A plastics are the highest hazard among the three plastic groups. As noted above, Group B

and Group C plastics are included among the Class III and IV commodities.

 Group A plastics are further subdivided as either expanded or nonexpanded. The subdivision, in

order of increasing hazard, is as follows:

▫ Cartoned, Unexpanded Group A Plastic (aka CUP)
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▫ Exposed (or Uncartoned), Unexpanded Group A Plastic (aka UUP)

▫ Cartoned, Expanded Group A Plastic (aka CEP)

▫ Exposed (or Uncartoned), Expanded Group A Plastic (aka (UEP)

+ Construction Type: Per IBC §602, the various construction types from the highest (Type IA) to the lowest

(Type VB) are defined by IBC Table 601 and the following accompanying provisions:

IBC §602.2: Types I and II construction are those types of construction in which the building elements 

listed in Table 601 are of noncombustible materials, except as permitted in Section 603 and elsewhere 

in this code. 

IBC §602.3: Type III construction is that type of construction in which the exterior walls are of 

noncombustible materials and the interior building elements are of any material permitted by this code. 

Fire-retardant-treated wood framing complying with Section 2303.2 shall be permitted within exterior 

wall assemblies of a 2-hour rating or less. 

IBC 602.4: Type IV construction (Heavy Timber, HT) is that type of construction in which the exterior 

walls are of noncombustible materials and the interior building elements are of solid or laminated wood 

without concealed spaces. The details of Type IV construction shall comply with the provisions of this 

section. Fire-retardant-treated wood framing complying with Section 2303.2 shall be permitted within 

exterior wall assemblies with a 2-hour rating or less. Minimum solid sawn nominal dimensions are 

required for structures built using Type IV construction (HT). For glued-laminated members the 

equivalent net finished width and depths corresponding to the minimum nominal width and depths of 

solid sawn lumber are required as specified in Table 602.4. 

602.5: Type V construction is that type of construction in which the structural elements, exterior walls 

and interior walls are of any materials permitted by this code. 
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Figure 1: Table 601 from Chapter 6, IBC 2012 Edition 

Figure 2: Table 602 from Chapter 6, IBC 2012 Edition 
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+ Control Area: Spaces within a building where quantities of hazardous materials not exceeding the maximum

allowable quantities per control area are stored, dispensed, used or handled.

A control area can be one room or a contiguous block of rooms. 

Per IBC §414.2.1, control areas shall be separated from each other by fire barriers and/or horizontal 

assemblies constructed in accordance with IBC Chapter 7.  

Per IBC Table 414.2.2, a total of four control areas separated by one-hour fire barrier walls is the 

maximum allowed in a one-story warehouse building. 

Per IBC §307.1, control area and high-hazard Group H spaces (aka “Protection Level” storage per 

NFPA 400) are mutually exclusive since a space with hazardous materials quantities above the MAQ 

must be classified as high-hazard Group H, not as a control area. 

+ Detached Building: A separate single-story building, without a basement or crawl space, used for the

storage or use of hazardous materials and located an approved distance from all structures.

Even though a fire wall is used to create a separate building, by definition a detached building is 

separated by distance rather than by a fire wall. 

IBC Table 415.5.2 and NFPA 400 Table 5.3.7 both include the quantity limits above which a hazardous 

material must be located in a detached building. For a detonation hazard, the quantity limit triggering 

required detached storage is anything above the MAQ (see NFPA 400 §6.2.2.2.1). For the other 

materials, the quantity limit triggering detached storage is a different number higher than the MAQ. In 

either case, the detached storage building must be classified as Group H (aka Protection Level storage 

in NFPA 400), since it is always above the MAQ. 

Per NFPA 400 §6.2.4.4.1 and the additional discussion in §A.6.2.4.4.1, the only non-storage accessory 

uses that are allowed within the detached building are control rooms, restrooms and ancillary electrical 

and mechanical rooms directly associated with the actual purpose of the building. Other spaces like 

conference rooms, offices for the staff, cafeteria, etc. are explicitly prohibited in the detached building. 

Per NFPA 400 §6.2.4.4.2, a Protection Level 3 (i.e., IBC Group H-3) detached building (such as is 

applicable for Class 2 oxidizers or Class 2 water reactive materials) is allowed to store other hazardous 

materials, provided they are separated in accordance with other applicable requirements of the code 

(i.e., incompatible materials requirements).  

Per NFPA 400 §15.3.2.3.5 and IFC Table 6304.1.2, a detached building for storage of Class 2 oxidizers 

must be located a minimum of 35 feet from other buildings and cannot contain the following: 

 Flammable or combustible liquid storage

 Flammable gas storage

 Combustible material in the open (NOTE: this would include spare packaging materials)

+ Fire Barrier Wall: A fire-resistance-rated wall assembly of materials designed to restrict the spread of fire in

which continuity is maintained.

The minimum fire resistance rating of the fire barrier wall is specified by IBC Table 707.3.10, in 

accordance with the two occupancy classifications that are separated by the fire barrier wall. 

For occupancy groups S-1 and H-3 the minimum fire resistance rating is 3-hours, and for H-4 it is 2-

hours. 
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+ Fire Wall: A fire-resistance-rated wall having protected openings, which restricts the spread of fire and

extends continuously from the foundation to or through the roof, with sufficient structural stability under fire

conditions to allow collapse of construction on either side without collapse of the wall.

Per IBC §706.1, the portions of the building on either side of the fire wall are considered a separate 

building. 

The minimum fire resistance rating of the fire wall is specified in IBC Table 706.4, based on the two 

occupancy classifications that are separated by the fire wall. 

For occupancy groups S-1, H-4 and H-3, the minimum fire resistance rating of the fire wall is 3-hours. 

+ Hazardous Materials: Those chemicals or substances that are physical hazards or health hazards as

classified in IBC Section 307 and the International Fire Code, whether the materials are in usable or waste

condition.

Corrosive:  A chemical that causes visible destruction of, or irreversible alterations in, living tissue by 

chemical action at the point of contact. A chemical shall be considered corrosive if, when tested on the 

intact skin of albino rabbits by the method described in DOT 49 CFR, Part 173.137, such chemical 

destroys or changes irreversibly the structure of the tissue at the point of contact following an exposure 

period of 4 hours. This term does not refer to action on inanimate surfaces. 

Oxidizer: A material that readily yields oxygen or other oxidizing gas, or that readily reacts to promote or 

initiate combustion of combustible materials and, if heated or contaminated, can result in vigorous self-

sustained decomposition.  

 Class 1: An oxidizer that does not moderately increase the burning rate of combustible materials.

 Class 2: An oxidizer that will cause a moderate increase in the burning rate of combustible materials

with which it comes in contact.

 Class 3: An oxidizer that causes a severe increase in the burning rate of combustible materials with

which it comes in contact.

 Class 4: An oxidizer that can undergo an explosive reaction due to contamination or exposure to

thermal or physical shock and that causes a severe increase in the burning rate of combustible

materials with which it comes into contact. Additionally, the oxidizer causes a severe increase in the

burning rate and can cause spontaneous ignition of combustibles.

Water Reactive: A material that explodes; violently reacts; produces flammable, toxic or other 

hazardous gases; or evolves enough heat to cause autoignition or ignition of combustibles upon 

exposure to water or moisture. Water-reactive materials are subdivided as follows: 

 Class 1: Materials that react with water with some release of energy, but not violently.

 Class 2: Materials that react violently with water or have the ability to boil water. Materials that

produce flammable, toxic or other hazardous gases or evolve enough heat to cause autoignition or

ignition of combustibles upon exposure to water or moisture.

 Class 3: Materials that react explosively with water without requiring heat or confinement.

+ High-Piled (Combustible) Storage (IFC §202): Storage of combustible materials in closely packed piles or

combustible materials on pallets, in racks or on shelves where the top of storage is greater than 12 feet

(3658 mm) in height. When required by the fire code official, high-piled combustible storage also includes
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certain high-hazard commodities, such as rubber tires, Group A plastics, flammable liquids, idle pallets and 

similar commodities, where the top of storage is greater than 6 feet (1829 mm) in height. 

+ IBC: International Building Code

+ ICC: International Code Council, the publisher of the IBC, IFC, IMC, etc.

+ IFC: International Fire Code

+ Incompatible Materials: Materials that, when mixed, have the potential to react in a manner that generates

heat, fumes, gases or byproducts which are hazardous to life or property.

+ MAQ: Maximum Allowable Quantity per Control Area

A space or building that contains above the MAQ of one or more hazardous material(s) is no longer a 

control area but is instead classified as a Group H High-hazard occupancy (aka Protection Level 

storage per NFPA 400). 

The High-hazard occupancy (i.e., Protection Level storage) can be either a room separated from the 

rest of the building by a suitable fire rated boundary, or it can be a detached building. 

+ NFPA: National Fire Protection Association

+ Occupancy Classification (Per IBC §302.1): Structures or portions of structures shall be classified with

respect to occupancy in one or more of the groups listed in this section. A room or space that is intended to

be occupied at different times for different purposes shall comply with all of the requirements that are

applicable to each of the purposes for which the room or space will be occupied. Structures with multiple

occupancies or uses shall comply with (IBC) Section 508. Where a structure is proposed for a purpose that

is not specifically provided for in this code, such structure shall be classified in the group that the occupancy

most nearly resembles, according to the fire safety and relative hazard involved.

High-hazard Group H (Per IBC §307.1): High-hazard Group H occupancy includes, among others, the 

use of a building or structure, or a portion thereof, that involves the manufacturing, processing, 

generation or storage of materials that constitute a physical or health hazard in quantities in excess of 

those allowed in control areas complying with Section 414, based on the maximum allowable quantity 

limits for control areas set forth in Tables 307.1(1) and 307.1(2). Hazardous occupancies are classified 

in Groups H-1, H-2, H-3, H-4 and H-5 and shall be in accordance with this section, the requirements of 

Section 415 and the International Fire Code. Hazardous materials stored, or used on top of roofs or 

canopies shall be classified as outdoor storage or use and shall comply with the International Fire Code. 

High-hazard Occupancies include: 

 Group H-2 (or Protection Level 2 in NFPA 400): Buildings and structures containing materials that

pose a deflagration hazard or a hazard from accelerated burning shall be classified as Group H-2.

Such materials shall include, but not be limited to, the following:

▫ Class I, II or lIlA flammable or combustible liquids which are used or stored in normally open

containers or systems, or in closed containers or systems pressurized at more than 15 pounds

per square inch gauge (103.4 kPa)

▫ Combustible dusts where manufactured, generated or used in such a manner that the

concentration and conditions create a fire or explosion hazard based on information prepared in

accordance with Section 414.1.3 of the International Building Code



Fire Protection System Design Basis Georgia Pool Chemical Warehouse

Page 12 | MARCH 2026 | Rev. 0 Copyright ©2026 Jensen Hughes, Inc.

All Rights Reserved.T0123 

▫ Cryogenic fluids, flammable

▫ Flammable gases

▫ Organic peroxides, Class I

▫ Oxidizers, Class 3, that are used or stored in normally open containers or systems, or in closed

containers or systems pressurized at more than 15 pounds per square inch gauge (103.4 kPa)

▫ Pyrophoric liquids, solids and gases, nondetonable

▫ Unstable (reactive) materials, Class 3, nondetonable

▫ Water-reactive materials, Class 3

 Group H-3 (or Protection Level 3 in NFPA 400): Buildings and structures containing materials that

readily support combustion or that pose a physical hazard shall be classified as Group H-3. Such

materials shall include, but not be limited to, the following:

▫ Class I, II or lilA flammable or combustible liquids that are used or stored in normally closed

containers or systems pressurized at 15 pounds per square inch gauge (103.4 kPa) or less

▫ Combustible fibers, other than densely packed baled cotton

▫ Consumer fireworks, 1 .4G (Class C, Common)

▫ Cryogenic fluids, oxidizing

▫ Flammable solids

▫ Organic peroxides, Class II and III

▫ Oxidizers, Class 2

▫ Oxidizers, Class 3, that are used or stored in normally closed containers or systems pressurized

at 15 pounds per square inch gauge (103 kPa) or less

▫ Oxidizing gases

▫ Unstable (reactive) materials, Class 2

▫ Water-reactive materials, Class 2

 Group H-4 (or Protection Level 4 in NFPA 400): Buildings and structures which contain materials

that are health hazards shall be classified as Group H-4. Such materials shall include, but not be

limited to, the following:

▫ Corrosives

▫ Highly toxic materials

▫ Toxic materials

Per IBC §311: Storage Group S occupancy includes, among others, the use of a building or structure, or 

a portion thereof, for storage that is not classified as a hazardous occupancy. 

 Moderate-hazard storage, Group S-1. Buildings occupied for storage uses that are not classified

as Group S-2, including, but not limited to, storage of the following:
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▫ Aerosols, Levels 2 and 3

▫ Aircraft hangar (storage and repair)

▫ Bags: cloth, burlap and paper

▫ Bamboos and rattan

▫ Baskets

▫ Belting: canvas and leather

▫ Books and paper in rolls or packs

▫ Boots and shoes

▫ Buttons, including cloth covered, pearl or bone

▫ Cardboard and cardboard boxes

▫ Clothing, woolen wearing apparel

▫ Cordage

▫ Dry boat storage (indoor)

▫ Furniture

▫ Furs

▫ Glues, mucilage, pastes and size

▫ Grains

▫ Horns and combs, other than celluloid

▫ Leather

▫ Linoleum

▫ Lumber

▫ Motor vehicle repair garages complying with the maximum allowable quantities of hazardous

materials listed in Table 5003.1.1(1) (see Section 406.8 of the International Building Code)

▫ Photo engravings

▫ Resilient flooring

▫ Silks

▫ Soaps

▫ Sugar

▫ Tires, bulk storage of

▫ Tobacco, cigars, cigarettes and snuff

▫ Upholstery and mattresses
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▫ Wax candles

 Low-hazard storage, Group S-2 includes, among others, buildings used for the storage of

noncombustible materials such as products on wood pallets or in paper car tons with or without

single thickness divisions; or in paper wrappings. Such products are permitted to have a negligible

amount of plastic trim, such as knobs, handles or film wrapping. Storage uses shall include, but not

be limited to, storage of the following:

▫ Asbestos

▫ Beverages up to and including 16-percent alcohol in metal, glass or ceramic containers

▫ Cement in bags

▫ Chalk and crayons

▫ Dairy products in non-waxed coated paper containers

▫ Dry cell batteries

▫ Electrical coils

▫ Electrical motors

▫ Empty cans

▫ Food products

▫ Foods in noncombustible containers

▫ Fresh fruits and vegetables in non-plastic trays or containers

▫ Frozen foods

▫ Glass

▫ Glass bottles, empty or filled with noncombustible liquids

▫ Gypsum board

▫ Inert pigments

▫ Ivory

▫ Meats

▫ Metal cabinets

▫ Metal desks with plastic tops and trim

▫ Metal parts

▫ Metals

▫ Mirrors

▫ Oil-filled and other types of distribution transformers

▫ Parking garages, open or enclosed



Fire Protection System Design Basis Georgia Pool Chemical Warehouse

Page 15 | MARCH 2026 | Rev. 0 Copyright ©2026 Jensen Hughes, Inc.

All Rights Reserved.T0123 

▫ Porcelain and pottery

▫ Stoves

▫ Talc and soapstones

▫ Washers and dryers

+ Pile (per NFPA 400 §3.3.74): Material in a single contiguous storage area, including any material not

properly separated by appropriate distance.

NOTE: The distance between piles is commonly known as an aisle. 

+ Protection Level (per NFPA 400 §3.3.75): A term used to describe a tier of building safety that exceeds the

construction requirements for control areas to accommodate quantities of hazardous materials in excess of

those permitted using the control area concept.

+ Segregated: Storage in the same room or inside area but physically separated by distance from

incompatible materials.

+ Unlimited Area Building: Per IBC §507.1, the size of a building is not limited to the maximum floor area listed

in IBC §503, when the construction type, occupancy and configuration meet the provisions of IBC §507. Per

IBC §507.3, this includes a one-story, sprinkler protected building of Type I, II, III or IV construction in which

the primary occupancies are Groups B, F, M and S, and the configuration of hazardous materials storage

and use comply with IBC §507.8. A typical use of this code provision is for Group S warehouse buildings.

4.0 Assumptions and Limitations 

The following assumptions and limitations were incorporated in this analysis: 

1. The scope was limited to the state of Georgia only.

2. The scope was limited to warehouse storage of solid pool chemicals, and did not include storage of

hazardous gases (e.g., chlorine gas in cylinders), since the impetus was better understanding of the

regulation of the warehousing of pool chemicals.

3. The scope was limited to bulk indoor warehousing facilities and did not include the following:

a. Outdoor storage of pool chemicals,

b. Mercantile occupancies or retail consumer packaging, and

c. Manufacturing facilities, R&D, or other facilities that process or use the chemicals.

4. The scope was limited to the aspects of the regulations, codes and standards that are explicitly impacted by

the presence, chemical classification and quantity of hazardous materials. Aspects of the building and fire

codes that are somewhat agnostic to the chemicals were excluded.

5. This report did not discuss how the written codes and standards are enforced by state and local code

officials, which does vary across jurisdictions and individual code enforcers.

6. While fire and life safety code compliance reviews can address a wide variety of topics, the focus of this

study are those topics that have the potential to impact the design and effectiveness of the fire protection

system, including the automatic sprinklers themselves and other building features and systems that impact

fire ignition, development, spread, detection and mitigation.
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7. The permissible increased MAQ’s associated with storage of non-combustible hazardous materials in a

Group S-1 occupancy per IFC Table 5003.11.1 were not applicable to this facility. Whereas all the pool

chemicals are non-combustible and potentially qualify for the increased MAQ, one of the contingent

limitations in IFC §5003.11.3 is a maximum container size of 100 lbs., which has the effect of disqualifying

the super sacks. Therefore, the applicable MAQ’s were those included in IFC Tables 5003.1.1(1) and

5003.1.1(2).

8. The design basis for all sprinkler systems includes a defined minimum remote design area (or minimum

number of sprinklers flowing at the design pressure), which indicates the maximum number of sprinkler

heads that were assumed to be flowing in the fire protection water supply design. If a sprinkler system

experiences a greater number of sprinkler heads flowing simultaneously than were included in the design

area (e.g., due to a single large fire or multiple fires remote from each other, or due to sprinkler heads

remote from the fire being activated), then the performance of the sprinkler system could be seriously

degraded by lower water pressure and under-developed spray patterns.

9. The scope of this report did not include a discussion of emergency response procedures, such as when to

secure the sprinkler system control valve and fire pump during/after a fire event.

5.0 Methodology 

Fire protection systems’ basis of design is developed as part of a fire and life safety code analysis for a building. 

A typical fire and life safety code analysis for a new building, addition or change of occupancy classification is 

developed through integrated application of the various relevant regulations, codes and standards. The 

hierarchy of the application of these regulations, codes and standards is set by the State and Local Codes and 

by the various scope statements, cross references, and exclusions articulated throughout the adopted fire safety 

codes and standards. The adopted Building Code is the driving document for the overall design of a new 

space/building and it is designed to be used in direct conjunction with the adopted Fire Code to articulate the full 

intent of the fire safety regulations. The Building and Fire Codes reference other topical codes and standards for 

greater details and technical requirements on many topics, including several relevant to the design of chemical 

warehouses. The result is that specific chapters and sections and referenced standards must be read and 

interpreted together to properly apply the regulator’s intent on each topic. 

The preface to the 2024 Edition of IBC includes a section entitled “Effective Use of the International Building 

Code” that provides a summary table with the IBC Chapter/Section and IFC Chapter/Section for various key 

subjects regulated by the codes and highlighting how the IBC and IFC are coordinated with each other. For 

hazardous materials, IBC Sections 307, 414 and 415, and IFC Chapters 50 to 67 are listed. IBC Section 414.1.3 

is at the heart of the hazardous materials provisions of the code, and includes a requirement to develop and 

submit a technical report to the Building Code AHJ identifying the proposed hazardous materials in storage and 

use, their maximum expected quantities, hazard category classifications, and the proposed methods of 

protection from their hazards. 

Experience in the application of these requirements to various buildings storing and using pool chemicals and 

other hazardous materials has shown that application of all the relevant provisions leads to seeming “conflicts” 

between multiple applicable requirements. IFC Section 102.10 is a key provision to undo the conflicts and it 

states: 

Where there is a conflict between a general requirement and a specific requirement, the 

specific requirement shall be applicable. Where, in a specific case, different sections of 
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this code specify different materials, methods of construction or other requirements, the 

most restrictive shall govern. 

As explained by the IFC Commentary to the section, the application of IFC §102.10 to hazardous materials 

warehouses includes the following practical effects: 

+ Where a hazard classification specific requirement in IFC Chapters 51 to 67 conflict with the general

hazardous materials requirement in IFC Chapter 50, the hazard category specific requirement governs; and

+ Where multiple hazard category specific chapters apply to a material that has multiple chemical

classifications, the most restrictive requirement governs.

This requirement to address all requirements for all the applicable hazard categories of each chemical is also 

stated in NFPA 400 §4.4. Furthermore, Georgia has the additional consideration that OCGA §25-2-13(g) states 

the following: 

Notwithstanding any other provision of law or any local ordinance to the contrary, in 

the event of a conflict between any code or standard of the National Fire Protection 

Association (National Fire Code and National Electric Code) and of the Standard 

Building Code Congress (Southern Standard Building Code), the code or standard of 

the National Fire Protection Association (National Fire Code and National Electric 

Code) shall prevail. The order of precedence established by this subsection shall 

apply to all buildings and structures whether or not such buildings and structures are 

covered under this Code section. 

Therefore, in the context of this analysis, wherever there is a conflict between the requirements included in 

IBC/IFC and NFPA 400, the requirements of NFPA 400 are required to take precedence regardless of whether it 

is more or less restrictive. The overall hazard and risk mitigation paradigm of the IBC/IFC and NFPA 400 are 

essentially identical and most of the requirements are very similar. One notable difference is that NFPA 400 

provides more specifics for sprinkler system design criteria for some hazard categories, including for Class 1 

oxidizers. 

Once a building is in operation with an approved fire protection system, if changes are made to the materials 

being stored or the manner in which they are stored, then IFC (§102.2 and §102.3) and NFPA 400 (§1.3) both 

include provisions to require the re-examination of the fire protection systems to confirm adequacy for the new 

materials and/or arrangements. The adequacy of the fire protection system to protect the new material and/or 

storage arrangements must be evaluated against the then current adopted version of IFC and NFPA 400, not 

the original construction version. For example, if a warehouse is approved in April 2019 as a Group S-1 

occupancy to store Class 1 oxidizers, then the sprinkler system design basis would be determined through 

analysis of the 2012 IFC/IBC and 2013 Editions of NFPA 400 and NFPA 13. The introduction of above-the-MAQ 

storage of a Class 2 oxidizer or a corrosive solid into the same warehouse in 2021 would necessitate re-analysis 

under the codes adopted on January 1, 2020 (i.e., 2018 IFC/IBC and 2019 Editions of NFPA 400 and NFPA 13). 

The required re-analysis could prompt several changes, including, but not limited to: 

A change of occupancy classification from Group S-1 to Group H-3 and/or Group H-4, 

A change in the required construction type and the minimum fire rated construction requirements, 

A change in the minimum design basis of the sprinkler system, and 

The mandatory addition of fire protection systems not previously required (e.g., smoke detection). 
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6.0 Building Blocks of the Analysis 

The foundation of determining the fire protection system design basis for the chemical warehouse is identifying 

the use and occupancy classification, which includes the following steps: 

1. Confirm closed storage only vs. any processing or other use activities within the warehouse space.

2. Perform chemical classifications in accordance with the hazard category definitions in IFC Chapter 2 (or

NFPA 400 Chapter 3), to determine all applicable IFC (and NFPA 400) hazard categories for each material.

a. It is essential to determine all applicable hazard categories for each product stored in the building and

then analyze all the corresponding requirements to create a cohesive and comprehensive design basis

that addresses all the hazards appropriately.

i. IFC §5001.1 requires that “where a material has multiple hazards, all hazards shall be addressed.”

The same requirement is stated in IBC §307.8 and §415.7.2.

ii. NFPA 400 §4.4 states that “Hazardous materials that have multiple hazards shall conform to the

code requirements for each applicable hazard category.”

b. There is an important nuance in applying the mandate to conform to the code requirements for all

applicable hazard categories, as follows:

i. A few hazard classes are a specialized subset of a more general hazard class, in which case

application of the more specific requirements that exist for the specialized sub-hazard class does not

then also require application of the requirements associated with the more general classification.

ii. An example is that an organic peroxide may also meet the definition to be classified as an unstable

(reactive) material. However, the proper regulation of this material is achieved by applying only the

requirements of the organic peroxide chapter (NFPA 400 Chapter 14), which has been developed by

the technical committee to address the unique combination of hazards posed by organic peroxides.

In this case, additionally applying the more general requirements of NFPA 400 Chapter 19 for

unstable (reactive) materials is not intended.

iii. This implementation nuance is consistent with NFPA 400 Annex section A.4.4, which states: “Where

a conflict exists between applicable requirements, an analysis should be made and the proper

applicable requirement should be implemented or conformed to subject to the approval of the AHJ.”

iv. NOTE: This discussion is specific to the requirements associated with the “physical hazards” such as

combustibility and reactivity. Application of the health hazard requirements (corrosive, toxic, highly

toxic) are still required to be done in addition to the physical hazards.

3. Create an inventory statement that aggregates the quantity of hazardous materials within each of the

applicable chemical classifications (hazard categories) defined in the IFC/IBC; and

4. Compare the quantity of each chemical classification category with the maximum allowable quantity in IBC

§307 to determine which, if any, Group H high hazard occupancy classifications are applicable. Note: The

MAQ’s in IBC Tables 307.1.1 and 307.1.2 are identical to those in IFC Tables 5003.1.1(1) and 5003.1.1(2).

The MAQ

With the chemical classifications (hazard categories) and occupancy classifications set, the next step is to 

analyze the applicable requirements in IBC Sections 414 and 415, and IFC Chapters 50-67, and the referenced 

NFPA standards to determine the integrated set of hazardous materials design criteria, including the automatic 
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sprinkler design criteria. Apply the fire protection systems requirements in IFC/IBC Chapter 9, along with the 

hazardous materials design criteria above to determine the full fire protection design basis.  

The primary tool identified for use in performing chemical classifications is the safety datasheet (SDS), 

previously known as the material safety datasheet (MSDS). While the format of the SDS is standardized, the 

quantity and quality of data included in the SDS are highly variable. The information provided in the SDS are 

intended for multiple audiences, including: owners/users; emergency responders; and code enforcers for 

buildings, transportation and environmental requirements. Additionally, some common terms used in the SDS 

(e.g., toxic) have different technical meanings in different applicable regulations used by the different code 

enforcers. 

Therefore, a fair amount of skill is necessary to interpret/use the information provided in the SDS to determine 

the proper chemical classifications for Building/Fire Code applications. This is especially true for the reactivity 

based physical hazards and the corrosive health hazard, due to the combination of the use of qualitative 

wording for the hazard classification definitions and the scarcity of actual data. As a result, there can sometimes 

be an over-reliance on “known” or “generally accepted” hazard category classifications for materials, which can 

be very helpful for pure substances but less helpful (or dangerous) for blends that are commercially known by a 

common name but in fact have variations in what is produced by different manufacturers (including in the 

proprietary or trade secret ingredients that are not disclosed). This is true of the common pool chemicals; a 

survey of SDS issued by different manufacturers for nominally the same product reveals some key differences 

in the hazard statements and the reported data that impact some of the chemical classifications. The conclusion 

is that the chemical classifications for blends/mixtures need to be specific to the actual product(s) being stored 

in the building, not a generic version. 

Different but related to this challenge is the impact of the transportation classifications and labeling on the way 

hazardous materials are received, handled, stored and perceived inside the chemical warehouse. Hazardous 

materials are prohibited from transport without proper labeling and placarding per the transportation regulations. 

These systems tend to not have the level of sub-division as the Building/Fire Code schemes, which uses the 

sub-divisions to set occupancy classification and protection criteria. For example, the 5.1 placard for oxidizers is 

all encompassing but inside the chemical warehouse that same material could lead to any of the following 

occupancy classifications in a warehouse, which lead to different outcomes for the required fire protection 

design criteria: 

+ Group S-1 if it is a Class 1 oxidizer,

+ Group H-3 if it is a Class 2 oxidizer,

+ Group H-3 or H-2 if it is a Class 3 oxidizer, and

+ Group H-1 if it is a Class 4 oxidizer

In recent decades some test-based methods and threshold criteria have been proposed for classifying reactivity 

hazards. However, they typically exist in non-mandatory Annex material or in other codes and standards instead 

of the body of the adopted Building and Fire Codes. Some examples include: 

+ GHS and the UN Manual of Tests and Criteria

+ NFPA 400 Annex G, Section G.1.2 for oxidizers

+ NFPA 704 Annexes E and F for unstable reactive and water reactive materials
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Their use as part of the design basis for a chemical warehouse is subject to adoption by the 

owner/operator/designer and approval by the AHJ. Furthermore, the current HAZCOM standard from OSHA, 

which governs the format and content of the SDS, does not mandate inclusion by the chemical manufacturers of 

the key calorimetry data that would allow for quantitative classification of the reactive chemicals. 

7.0 Hazardous Materials Code Analysis 

7.1 GENERAL 

In a comprehensive technical report of a chemical warehouse developed to satisfy IBC §414.1.3, the following 

topic areas should be addressed: 

+ Chemical hazard category classifications and commodity classifications (sprinklers)

+ Occupancy classification(s), including the analysis of the chemical inventory and the comparison with the

applicable MAQ for all applicable chemical hazard category classifications of each product in the warehouse

+ Structural risk category (IBC Chapter 16) and building siting requirements (i.e., proximity to lot lines and

other buildings), when toxic, highly toxic or explosive materials are stored above the MAQ

+ Height and area allowances based on occupancy classification(s) and construction type

+ Fire resistance rated construction and occupancy separation requirements

+ Hazardous materials storage arrangement limitations, including chemical incompatibility considerations

+ Fire protection system design criteria, including sprinkler system and the fire protection water supply

+ Spill control and secondary containment requirements

+ Detection and alarm systems requirements

+ Exhaust ventilation requirements

+ Electrical classification requirements

+ Explosion control requirements

+ Backup power requirements

+ Means of egress requirements

7.2 FIRE PROTECTION SYSTEM DESIGN BASIS 

While all the topics of the IBC §414.1.3 hazardous materials code analysis are important, for the purposes and 

scope of this current analysis, this report focused on the items that most directly impact the fire protection 

system design and performance. Four case studies are presented below to examine the impact on the required 

fire protection system design criteria of either changing or mischaracterizing the chemical classification (hazard 

category), the occupancy classification, and the commodity classification. As noted earlier, the candidate 

classifications for the pool chemicals are assumed to be some combination of Oxidizer Class 1 or 2, Water 

Reactive Class 1 or 2, and Corrosive Solid. Some pool chemicals also meet the definition of unstable (reactive) 

materials, but that hazard classification was not included in the current exercise. 
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7.3 PASSIVE FIRE PROTECTION FEATURES 

A related topic to fire protection system design is compartmentation and construction type, two of the building 

blocks of what is often called “passive fire protection” as a distinction from “active fire protection” such as 

automatic sprinkler systems. The intent of the building and fire codes is to use both passive and active fire 

protection features to achieve the objectives of life safety and property protection. The design of the automatic 

sprinkler system (and other active fire protection systems) is not only in response to the chemical classifications 

and occupancy classification, but it is also coordinated with the following: 

+ The size of the compartment (i.e., the overall building or separated areas within the building),

+ The level of fire resistance provided for the structural elements of the building, and

+ The fire resistance rating of the boundaries of each occupancy.

The concept of an “unlimited area building” in IBC §507 is an example of the deployment of this coordination of 

passive and active fire protection features. IBC §507 unlimited area buildings are allowed to include storage of 

some hazardous materials, but it is limited as a risk management measure. A sprinkler protected, construction 

type IIB warehousing facility with an occupancy classification of Group S-1 is allowed to use the IBC §507.3 

unlimited area provisions if none of the hazard categories stored within that Group S-1 space have exceeded 

the MAQ. Furthermore, IBC §507.8 clarifies that if storage of hazardous materials above the MAQ is needed, 

then that must be confined to designated Group H-2/H-3/H-4 rooms that are limited to both the IBC Table 503 

construction type maximums and to no more than 10% of the overall building size, and are separated from the 

main Group S-1 warehouse by fire rated barriers. If, however, the hazardous material storage within the main 

warehouse (the larger space) exceeds the MAQ, then the use of IBC §507 is prohibited. In that case, the code 

intent is that the building construction type must be upgraded to protect the structural steel (columns, beams, 

roof, etc.) with fire resistance rated construction such as sprayed fireproofing or gypsum board, as follows: 

+ An unlimited area warehouse with a Group H-4 occupancy classification (e.g., corrosive solids stored above

the MAQ) must be construction type IA or IB, and

+ An unlimited area warehouse with a Group H-3 occupancy classification (e.g., Class 2 oxidizer or Class 2

water reactive stored above the MAQ) must be construction type IA.

8.0 Evaluation of Case Studies 

This chapter will include a summary of the basis of design for the fire protection systems that would be derived 

from applying the code analysis topics and requirements that most directly impact the fire protection system 

design and effectiveness in four case studies of interest. The following were assumed to be common and true in 

all four cases: 

+ The pool chemicals are stored in plastic buckets up to approximately 5-gallons in size, and in super sacks.

+ The pool chemicals are stored on wooden pallets, both in floor piles and in open metal racks.

+ Where pool chemicals are stored in super sacks on the floor, the storage height is on the order of 7-ft tall

(i.e., stacked two-high).

+ The storage buckets and super sacks for pool chemicals are designed to “breath” as the products naturally

off-gas over time as they slowly degrade naturally. Pool chemicals are typically stored first-in, first-out to

guard against loss of potency while in storage.
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+ Where pool chemicals are stored in racks, the top of storage may be as much as 25-ft high.

+ The building height was estimated to be just under 40-ft to the roof/ceiling underside at the peak.

+ The building has an approved sprinkler system installed throughout, at minimum to the system design

criteria necessary to protect the non-chemical storage within the warehouse (i.e., other goods and

packaging materials).

NOTE: the analysis and discussions provided for Case Study #1 are foundational and applicable to all four case 

studies, unless something more specific in Case Study 2, 3 or 4 takes precedence. This is reflective of the code 

implementation intent where the general requirements applicable for storage below the MAQ (i.e., within the 

Group S-1 occupancy) are also applicable for the above the MAQ warehouses (i.e., Group H occupancies). 

8.1 CASE #1: A ONE HAZARD CLASS CHEMICAL STORED BELOW THE MAQ 

8.1.1 Case Study Details 

A chemical warehouse with an intended inventory less than the maximum allowable quantity. The inventory 

exhibits only one hazardous property, such as water-reactivity or oxidizing or corrosive properties.  

8.1.2 Occupancy Classification and Code Applicability 

Per IBC §311.1 and §311.2, the required occupancy classification for the chemical warehouse is Group S-1 

“moderate hazard” since the presence of the combustible packaging and pallets precludes use of the Group S-2 

“low hazard” occupancy classification, and being below the MAQ means that no Group H “high hazard” 

occupancy classification is applicable. Group S-1 is the default occupancy classification for warehouses unless 

the MAQ is exceeded, triggering a Group H occupancy. Group S-2 occupancy classification applies to 

warehousing of largely non-combustible materials such as cement, steel, frozen foods, etc.  

Therefore, for the chemical warehouse that actually stores all chemicals below the MAQ, only the hazardous 

materials code sections1 for storage of quantities below the MAQ are applicable to the analysis, including: 

+ IBC §414 (but not IBC §415), IFC §5001 and 5003 apply regardless of the chemical classification of

Oxidizer 1 or 2, Water Reactive 1 or 2, or Corrosive.

+ IFC §6301 and 6303 also apply if the chemical classification is Oxidizer 1 or 2. For quantities of oxidizers

below the MAQ, IFC 2012 does not explicitly adopt NFPA 400 for sprinkler system design criteria. However,

following the requirement in OCGA 25-2-13(g) that the NFPA codes and standards take precedence means

that the user in Georgia is required to use the NFPA 400 sprinkler design criteria (when the storage quantity

is above 4,000 lbs. per NFPA 400 §15.3.2.2.2.1) since NFPA 400 has a more specific provision than IFC.

+ IFC §6701 and 6703 also apply if the chemical classification is Water Reactive 1 or 2. However, the only

requirement is to point the user back to Chapter 50 and reiterate the need for permits where required by the

administrative chapter of the code and the local enforcer.

1 See Appendices A, B and C to this report for selected excerpts from IBC, IFC and NFPA 400. Visit the free, 

view-only online portals by ICC and NFPA for the full code text. 
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+ IFC §5401 and 5403 also apply if the chemical classification is Corrosive Solid. However, the only

requirement is to point the user back to Chapter 50 and reiterate the need for permits where required by the

administrative chapter of the code and the local enforcer.

It should be noted that per IFC Table 5003.1.1(1) and 5003.1.1(2), a pool chemical that is classified only as a 

Class 1 oxidizer and/or only as a Class 1 water reactive can be stored in unlimited quantities and still be “below 

the MAQ” since the MAQ is not limited in a building with a sprinkler system approved for the prevailing 

occupancy. Conversely, for Class 2 oxidizers or Class 2 water reactive or corrosive solids, there are storage 

MAQ’s listed in the IFC tables. When the MAQ is not limited (i.e., for Class 1 oxidizer or Class water reactive), 

the code still includes storage arrangement limitations (e.g. pile size), as discussed further below. 

8.1.3 Fire Rated Construction Requirements 

With no chemical classification above the MAQ, the warehouse is considered a control area. No fire rated 

construction is required, except what may be needed to either separate the warehouse from another occupancy, 

or to sub-divide a storage area that is too large, or another reason that is unrelated to the hazardous materials 

status. Furthermore, per IBC Table 508.4, many common incidental spaces/room in a warehouse, such as office 

areas, a quality control lab, a small repair shop, a breakroom for less than 50 people, etc., are not required to be 

separated from the chemical warehouse by fire rated boundaries since a 0-hr barrier is acceptable between 

spaces classified as Group S-1, Group B and Group F-1. 

IBC §507 includes provisions for the construction of an “unlimited area” building. A Group S-1 warehouse is one 

of the most common implementations of these provisions. In particular, IBC §507.3 allows for an unlimited area, 

sprinkler protected building, where the construction is Type I, II, III or IV, and the predominant occupancy is 

Group B, F, M or S. The building must have clear space, yard or public ways around it on all sides of at least 60 

feet. Per IBC §507.8, the unlimited area building is allowed to have Group H-2, H-3 and H-4 occupancies within 

its footprint, with the following limitations: 

+ The maximum aggregate Group H spaces cannot exceed 10% of the total building size nor the maximum

allowable area for the construction type per IBC Table 503,

+ The Group H spaces must be separated from the non-Group H spaces by the required occupancy

separation barriers of IBC Table 508.4, and

+ Group H-2 or H-3 storage rooms are required to be on the building perimeter.

8.1.4 Storage Arrangement Requirements 

The storage in the warehouse met the definition of high-piled (combustible) storage and must comply with the 

applicable requirements of IFC Chapter 32, unless any hazard class specific requirements are more restrictive. 

For the water reactive classes 1 and 2, and corrosive solids below MAQ, the only storage arrangement 

limitations are segregation from incompatible materials per IFC §5003.9.8, and the rules associated with high 

piled storage in IFC chapter 32, including: 

+ Maximum storage height up to 40-ft, as permitted by the sprinkler system design.

+ Maximum contiguous floor pile volume of 400,000 cubic feet and maximum pile dimension of 100 feet.
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+ When the pile volume exceeds 400,000 cubic feet, then storage must be divided into multiple areas

separated by a minimum 1-hr fire resistance rated barrier that extends from the floor to the underside of the

roof or fire rated ceiling, with 1-hr fire doors protecting any openings.

+ Minimum aisle width between piles of 44 inches.

+ Flue spaces maintained in the longitudinal and/or transverse flue, in accordance with IFC Table 3208.3 or

the sprinkler system design requirements.

The sprinkler system design requirements in NFPA 400 for oxidizers are tied to storage arrangement limits, with 

the following provisions that are more restrictive than the high piled storage rules for Class 1 oxidizers when 

more than 4,000 lbs. are being stored (NFPA 400 §15.3.2.2.2.1):  

+ Maximum storage height of 20 ft

+ Maximum pile width of 24 ft

+ Aisle width between piles of between 4 and 8 ft wide

+ Minimum separation of 2 ft from the wall

+ Minimum separation of 8 ft. from incompatible materials and combustible commodities above NFPA 13

Class III

+ Maximum quantity per pile of 200 tons

Per 15.3.2.3.1, there are no additional storage arrangement rules for Class 2 oxidizers stored below the MAQ. 

The implementation of storage arrangement impacts of the requirements for segregation of incompatible 

materials require care and skill. The following considerations are important: 

+ Whereas the requirements within IFC §5003.9.8 provide a one size fits all solution (e.g., 20-ft separation),

the degree of incompatibility of each pair of chemicals can vary widely based on chemistry. The approach in

the Canada National Fire Code Section 3.2.7.6 reflects this approach; it includes provisions that prohibit

some incompatible materials from being stored within the same room, while other incompatible pairs can be

stored in the same room and only require a horizontal separation distance of 1 meter.

+ There is very little practical guidance within the applicable codes themselves on how to determine which

materials are incompatible with each other. Some practical guidance is available in the UN Transport of

Dangerous Goods Code, and in other industry references and handbooks2. The SDS provide some lists of

incompatible materials in Section 7, Handling and Storage, but sometimes the language provided is either

too broad or not granular enough. For example, a typical SDS for TCCA may say incompatible materials are

“Strong oxidizing agents, strong bases, strong reducing agents, combustible material.” A practical question

that arises is whether the TCCA is equally incompatible with Dichlor Dihydrate and/or Anhydrous Dichlor,

and/or Bromine Tablets and/or Calcium Hypochlorite; this is not obvious from the SDS statements.

+ There is no minimum quantity below which segregation of incompatible materials is not applicable since IFC

§5003.9.8 is within the general requirements section regulating hazardous materials. These requirements

can only be pre-empted by requirements that originate within a hazard specific section of the code. For

2 An example of a respected industry reference for incompatible chemicals is Bretherick’s Handbook of Reactive 

Chemical Hazards 
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example, requirements within the oxidizer chapter or the water reactive chapter take precedence over those 

in the general chapter: 

NFPA 400 Chapter 15 requires that Class 1 oxidizers are separated from flammable liquids by a 

minimum of 25 ft. but reduces the segregation distance from other incompatible materials to only 8-ft. 

Additionally, combustible commodities are explicitly included in NFPA 400 as an “incompatible material” 

to oxidizers. 

IFC §6704.1.2 and §6704.1.3 include provisions that treat water as an incompatible material to Class 2 

and Class 3 water reactive materials. This requirement is included in the code section that is only 

enforced for storage above the MAQ but is mentioned here as a reference.  

8.1.5 Fire Protection System Design Criteria 

The IFC/IBC doesn’t provide specific sprinkler system design criteria when the quantities are below the MAQ; 

this is true for all five hazard categories under consideration in this report. Whereas the IFC allows for the MAQ 

for corrosive solids to be increased by 100% from 5,000 lbs. to 10,000 lbs. (see footnote d in IFC Table 

5003.1.1(2)) and the MAQ for Class 1 oxidizers to go from 4,000 lbs. to “not limited” (see footnote f in IFC Table 

5003.1.1(1), the condition/requirement to receive these increases is having an “approved” sprinkler system 

installed throughout the building. This is enforced as the sprinkler system being adequate to protect the 

prevailing occupancy and installed in accordance with NFPA 13. The hazardous material stored below it’s MAQ 

is treated as an exempt amount that does not impact the design of the sprinkler system. Similarly, the quantity of 

Class 1 water reactive materials is not limited, regardless of the sprinkler system design – including a building 

with no sprinkler system.  

NFPA 400 is similar to IFC, with the exception that there is a specific sprinkler system design basis provided for 

the Class 1 oxidizers in NFPA 400 §15.3.2.2.3. Therefore, for a pool chemical classified as a Class 1 oxidizer 

the NFPA 400 criteria must govern the sprinkler system design, which includes that Class 1 oxidizers in plastic 

containers were designated to be protected as a NFPA 13 Class III commodity3. An NFPA 13 Class III 

commodity is within the normal range of what a typical (non-chemical) storage warehouse sprinkler system is 

designed to protect. In fact, the most common design basis for a modern warehouse is protection of a “cartoned 

unexpanded plastic commodity” which tends to describe many modern commodities.  

In summary, for the five hazard categories within the scope of this pool chemicals warehouse analysis, the 

sprinkler system design criteria in a warehouse with below MAQ chemical quantities is governed by a typical 

NFPA 13 warehouse design as follows: 

+ Per NFPA 13 Table 13.2.1, storage of ordinary combustibles up to 12 ft high is generally able to be

protected by Ordinary Hazard Group 2 (OH2) and plastic commodities are generally protected by Extra

Hazard Group 2 (EH2) designs.

+ High-piled storage (on the floor or on racks) of both ordinary combustibles and plastic commodities are

generally protected using ESFR systems in modern facilities such as the subject building in Georgia. For

example, under a 40-ft ceiling, per NFPA 13 Tables 14.4.1, 15.4.1, 16.3.3.1 and 17.3.3.1, acceptable ceiling

3 NFPA 13 Appendix section A.5.6 includes multiple tables with recommended and example commodity 

classifications for an extensive list of common consumer goods. Examples of Class III commodities in NFPA 13 

Table A.5.6.3.3 include: packages of dried beans and other solid/powdered food products stored in cardboard 

cartons, rigid PVC pipe, asphalt-coated fiberglass shingles, and wooden furniture. 
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only (pendent) protection for both floor piles and rack storage of Class I to IV commodities and cartoned 

unexpanded plastic commodities include: 

K16.8 at a minimum of 52 psi 

K22.4 at a minimum of 40 psi 

K25.2 at a minimum of 25 psi. 

IMPORTANT NOTES: 

1. NFPA 13 chapters 14, 15, 16 and 17 include other sprinkler system types, such as CMSA and CMDA, that

are approved to protect ordinary Class I to IV commodities and cartoned unexpanded plastic commodities;

the three ESFR designs listed above are offered as examples of what is likely to be present in a warehouse

constructed in 2019.

2. Starting in the 2016 edition of NFPA 400, the required commodity classified for a Class 1 oxidizer stored in a

plastic container larger than 1 gallon is “unexpanded plastic commodity” and therefore an exposed plastic

container with Class 1 oxidizer is classified as “uncartoned unexpanded plastic,” which is a higher hazard

than the cartoned unexpanded plastic commodity. Therefore, if a change in warehouse storage was made

after January 1, 2020 it would necessitate a sprinkler design re-evaluation, which would require this higher

level of sprinkler protection.

So, while the sprinkler system design criteria is not truly impacted in the scenario where all pool chemicals are 

being stored below their applicable MAQ, what is different is what level of storage is allowable in those cases 

depending on the hazard category assigned to the pool chemical. Specifically: 

+ If the pool chemical is classified as only either a Class 1 oxidizer or a Class 1 water reactive material, then

this sprinkler system allows for the quantity of pool chemicals stored in the warehouse to be “not limited.”

+ If the pool chemical is classified as only a corrosive solid, then this sprinkler system allows for only up to

10,000 lbs. of the pool chemical to be stored in the warehouse. In order to store more, the building must be

divided into multiple control areas (up to maximum of four control areas allowed), separated from each other

by minimum 1-hr fire barrier walls, and with up to 10,000 lbs. stored in each control area (i.e., maximum

aggregate of 40,000 lbs. of the pool chemical allowed in the entire building if it is to remain as being below

MAQ). The way to store more than 40,000 lbs. of a corrosive solid in a building is to convert the occupancy

classification to Group H-4, separate the warehouse from the adjacent spaces by minimum 1-hr. fire barrier

walls, and add the accompanying Group H-4 protection features, such as exhaust ventilation throughout the

warehouse (see Case Study #2 for details).

+ If the pool chemical is classified as only a Class 2 oxidizer, then this sprinkler system allows only up to 500

lbs. of the pool chemical to be stored in the warehouse. To store more, the building must be divided into

multiple controls areas (up to four allowed), separated from each other by 1-hr fire barrier walls and with up

to 500 lbs. of the pool chemical stored in each control area (aggregate of 2,000 lbs. in the building). To store

more than an aggregate of 2,000 lbs. in the building, the occupancy classification must be changed to

Group H-3, the storage area separated from all adjacent spaces by minimum 2-hr fire rated barriers and the

other applicable required Group H-3 protection features for OX2 added (see Case Study #2), including

exhaust ventilation and automatic smoke detection.

+ If the pool chemical is classified as only a Class 2 water reactive material, then this sprinkler system allows

for only up to 100 lbs. of the pool chemical to be stored in the warehouse. In order to store more, the

building must be divided into multiple control areas (up to four allowed), separated from each other by
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minimum 1-hr fire barrier walls and with up to 100 lbs. stored in each control area (aggregate of 400 lbs. in 

the building). To store more than an aggregate of 400 lbs. in the building, the occupancy classification must 

be changed to Group H-3, the storage area separated from all adjacent spaces by minimum 1-hr fire barrier 

walls and the other applicable required Group H-3 protection features for WR2 added (see Case Study #2), 

including exhaust ventilation on backup power. 

8.2 CASE #2: A ONE HAZARD CLASS CHEMICAL STORED ABOVE THE MAQ 

8.2.1 Case Study Details 

A chemical warehouse with an intended inventory greater than the maximum allowable quantity. The inventory 

exhibits only one hazardous property, such as water-reactivity or oxidizing or corrosive properties. 

8.2.2 Occupancy Classification and Code Applicability 

According to IBC Tables 307.1(1) and 307.1(2), the applicable occupancy classification upon exceeding the 

MAQ, and the corresponding additional applicable code sections are as follows: 

+ Class 1 oxidizer and Class 1 water reactive materials: not applicable since the MAQ is “not limited.”

+ Class 2 oxidizer: Group H-3. Add IBC §415, IFC §5004 and IFC §6304 (plus NFPA 400 Chapter 15 as

applicable for specific topics).

+ Class 2 water reactive materials: Group H-3. Add IBC §415, IFC §5004 and IFC §6704 (plus NFPA 400

Chapter 20 when it provides more specific requirements).

+ Corrosive solids: Group H-4. Add IBC §415, IFC §5004 and IFC §5404 (plus NFPA 400 Chapter 12 when it

provides more specific requirements).

Per IBC §414, §415 and IFC §5004, the following requirements become applicable whether the above MAQ 

category is Class 2 oxidizer, Class 2 water reactive or corrosive: 

+ The floors must be of non-combustible construction.

+ Mechanical exhaust ventilation (unless proven that natural ventilation is sufficient) must be provided at a

rate of at least 1 CFM/SF across the entire floor of the room (design must address dead zones) to remove

the heavier than air vapors and exhaust them directly to the outside.

+ A manual emergency alarm system with local alarm to alert occupants of an emergency involving the

hazardous materials must be provided.

Additionally, the following requirements become applicable if the exceeded MAQ is for Class 2 oxidizer or Class 

2 water reactive, both of which make the chemical warehouse a Group H -3 occupancy: 

+ Per IBC §415.5, if the storage room for the above MAQ storage is an attached room, then at least 25% of

the perimeter of this room must be on an exterior wall.

+ The floors must be liquid-tight.

+ Secondary containment is required with capacity for a spill of the largest container plus at least 20 minutes

of discharge based on the design flow of the sprinkler system.
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While not explicitly stated in IBC, IFC and NFPA 400, if the applicable exceeded MAQ is “Corrosive” then 

consideration should be given to whether there is a prevailing corrosive environment, thereby triggering other 

applicable prescriptive or performance-based code requirements tied to corrosive environments. The question of 

a prevailing corrosive environment is relevant to these pool chemicals because the containers are designed to 

“breathe” and there is a known history in the industry that metal surfaces and equipment (including electrical 

components, storage racks and sprinkler system components) in a pool chemicals warehouse can tend to 

corrode unless there is sufficient (even aggressive) ventilation removing the vapors that evolve as the 

containers breathe. Relevant code sections for consideration in a potentially corrosive environment include: 

+ NFPA 70 §300.6, Protection Against Corrosion and Deterioration: “Raceways, cable trays, cablebus,

auxiliary gutters, cable armor, boxes, cable sheathing, cabinets, elbows, couplings, fittings, supports, and

support hardware shall be of materials suitable for the environment in which they are to be installed.” The

section goes on to give specific requirements depending on whether the equipment and raceways are

metallic or non-metallic.

+ NFPA 13 §8.16.4.2.1, Protection of Piping Against Corrosion: “Where corrosive conditions are known to

exist due to moisture or fumes from corrosive chemicals or both, special types of fittings, pipes, and hangers

that resist corrosion shall be used, or a protective coating shall be applied to all unprotected exposed

surfaces of the sprinkler system.”

8.2.3 Fire Rated Construction Requirements 

Per IBC §507.3, the special Section 507 unlimited area construction provisions are not allowed to be used if the 

predominant occupancy is Group H-3 or H-4, instead of the Group S-1 that applies when the MAQ is not 

exceeded. Therefore, the means to have an unlimited area building would be by improving the construction type 

from Type IIB to either Type IB or Type IA, in accordance with the minimum required construction type in IBC 

Table 503, which requires protection of all the structural steel in the building. 

Per IBC §507.8, the Group S-1 unlimited area building is allowed to have Group H-2, H-3 and H-4 occupancies 

within its footprint, with the following limitations: 

+ The maximum aggregate Group H spaces cannot exceed 10% of the total building size nor the maximum

allowable area for the construction type per IBC Table 503.

+ The Group H spaces must be separated from the non-Group H spaces by the required occupancy

separation barriers of IBC Table 508.4.

+ If the Group H spaces are classified as Group H-3 (i.e. Class 2 oxidizer or Class 2 water reactive), then at

least 25% of the room perimeter must be on the building perimeter.

+ If the Group H spaces are classified as Group H-4 (i.e., Corrosive, but not Class 2 oxidizer and not Class 2

water reactive), then the room is allowed to be away from an exterior wall but the maximum size of the room

is limited to 25% of the size normally allowed by IBC Sections 503 and 506.

Per IBC Tables 602 and 508.4, both Group H-3 and H-4 require the same fire resistance ratings for occupancy 

separation from adjacent areas. For example: 

+ Unless the building is already compliant with the 60-feet separation distance for unlimited area buildings per

IBC §507, the fire separation distance from the exterior wall of the Group H-3 chemical warehouse to other

buildings (or a buildable lot line) must be at least 30 feet, unless it is fire rated in accordance with the

requirements of IBC Table 602.
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+ Minimum 2-hr fire resistance rated boundaries are needed to separate a Group H-3 or H-4 warehouse/room

from a Group A assembly area such as a large cafeteria or a training room.

+ Minimum 1-hr fire resistance rated boundaries are needed to separate a Group H-3 or H-4 warehouse/room

from an adjacent Group S-1 moderate hazard warehouse or a Group B office area.

However, per footnote c of IFC Table 6304.1.7(2), a minimum 2-hr fire rated boundary is required for all 

Class 2 and Class 3 oxidizer storage rooms/warehouses from all adjacent spaces. Therefore, the 2-hr 

requirement governs the Class 2 oxidizer storage room. 

8.2.4 Storage Arrangement Requirements 

Among the five candidate chemical classifications4, IFC and NFPA 400 include the following increased 

restrictions on storage arrangements: 

+ For the Class 2 oxidizer classification:

For a detached building, the storage arrangement limits are identical in IFC and NFPA 400, but whereas 

a detached building is never required for Class 2 oxidizer storage in IFC, in NFPA 400 Table 5.3.7, 

storage of more than 2,000 tons requires a detached building.  

For the attached room (i.e., the chemical warehouse) that is separated by a fire barrier wall, IFC Table 

6304.1.7(2) includes the following storage limits that are more restrictive than NFPA 400 Table 

15.3.2.3.2.3(b): 

 Maximum pile width = 25 feet

 Maximum pile height = 12 feet

 Minimum distance to walls = 2 feet

 Maximum quantity per pile = 50 tons

 Maximum quantity per building = 500 tons

Per IFC §6304.1.9, the oxidizers must not be stored on or against combustible surfaces, and must be 

protected from contamination. The IFC Commentary adds that combustible surfaces may become 

ignited in the event of a spill of an oxidizer or uncontrolled release of vapors from the oxidizer. 

+ For the Class 2 water reactive classification:

Per IBC Table 415.5.2, storage of the commodity must be in a detached building if the total storage 

inside the warehouse is greater than 25 tons. NFPA 400 Table 5.3.7 has the same limit to trigger a 

required detached building. 

IFC §6704.1.5 requires that each pile is limited to 500 cubic feet, separated by aisles that are a 

minimum of 4 feet or the height of the pile, whichever is greater. 

The room must be resistant to water penetration and piping conveying liquids (other than fire protection 

water) shall not pass over or through the room, unless isolated by approved liquid-tight construction 

(IBC §415.7.4 and IFC §6704.1.3). 

4 This analysis assumes Class 1 or 2 oxidizer, Class 1 or 2 water reactive, and corrosive solid 
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NOTE: For both Class 2 water reactive and Class 2 oxidizers, if the requirement to provide a detached 

warehouse is triggered, it is possible that a structurally independent fire wall separation may be acceptable to 

the AHJ in lieu of a detached building since a fire wall creates a separate building. It is unknown whether that 

approach was in use in the subject building. 

8.2.5 Fire Protection System Design Criteria 

Both IFC §5004.5 and NFPA 400 §6.2.1.1 provide a generic requirement of OH2 sprinkler design for hazardous 

materials stored above MAQ (3,000 SF design area in IFC), unless another more restrictive requirement is 

provided. Class 2 oxidizers (in NFPA 400 §15.3.2.3.4) is the only material classification in the scope of this 

analysis with a more restrictive requirement. IFC §6304.1.4 directly references NFPA 400 (previously NFPA 

430) as applicable for determining sprinkler design for storage above the MAQ of Class 2 oxidizers.

In addition to the requirement to use high temperature sprinklers at the ceiling, NFPA 400 Table 

15.3.2.3.2.10(B) provides the following requirements for protection of Class 2 oxidizers above the MAQ: 

+ Floor piles up to 8 ft high require 0.20 gpm/SF over a 3,750 SF design area

+ Floor piles up to 12 feet high require 0.35 gpm/SF over a 3,750 SF design area

+ Rack storage requires one line of in-rack sprinklers above each level of storage (except the top level) plus

0.2 gpm/SF over 3,750 SF at the ceiling for storage up to 12 feet high, and 

0.3 gpm/SF over 2,000 SF at the ceiling for storage up to 16 feet high 

Note: The requirement for the ceiling sprinklers to be high temperature for the protection of Class 2 oxidizers 

has the effect to make ESFR sprinklers inappropriate for the protection of Class 2 oxidizers in a large 

warehouse, since ESFR are only available as ordinary and intermediate temperature sprinklers. The intent of 

the requirement is to prevent activation of sprinklers remote from the fire. In a small room up to the size of the 

sprinkler design area the sprinkler activation temperature will not matter, but in a typical warehouse building 

(i.e., much larger than sprinkler design area) this activation temperature difference is vital to protect the 

available water pressure of the sprinkler system and the effectiveness of the sprinkler system. 

In a warehouse storing above the MAQ of Class 2 oxidizers, the following relevant additional systems are 

required to be provided: 

+ A supervised automatic smoke detection system with local alarm.

There are no additional protection requirements for a warehouse storing above the MAQ of exclusively Class 2 

water reactive material, beyond the general protection requirements for the Group H-3 occupancy (such as the 

exhaust ventilation), as listed above. 

8.3 CASE #3: A MULTI-HAZARD CLASS CHEMICAL STORED BELOW THE MAQ 

8.3.1 Case Study Details 

A chemical warehouse with an intended inventory less than the maximum allowable quantity. The inventory 

exhibits multiple hazardous properties, such as water-reactivity and oxidizing properties. 
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8.3.2 Analysis 

Based on the analysis provided above for Case Study #1, the two key results of having a material be classified 

as both an oxidizer and a water reactive, as well as corrosive, but with the quantity below the MAQ, are: 

+ Actual MAQ limits for Class 2 oxidizers, Class 2 water reactive materials and corrosive solids provide an

actual cap on the quantity of material that can be present in the control area (i.e., the building, unless

multiple control areas are created by minimum 1-hr fire rated barrier walls).

Class 1 oxidizers and Class 1 water reactive materials do not have a true MAQ in a sprinkler protected 

building and therefore a building classified as being below the MAQ can have unlimited quantities if the 

classification of the stored materials is only stated as Class 1 oxidizer and/or Class 1 water reactive.  

Conversely, if the material is classified as Class 1 oxidizer and corrosive, then the corrosives MAQ of 

19,500 lbs. (IFC Table 5003.11.1) is applicable if the maximum container size does not exceed 100 lbs. 

If the products are in super sacks (much larger than 100 lbs.), then the base MAQ of 10,000 lbs. from 

IFC Table 5003.1.1(2) is applicable. 

Similarly, the Table 5003.11.1 MAQ for Class 2 oxidizer (4,500 lbs.) and Class 2 water reactive (2,300 

lbs.) may be used if the containers are limited to a maximum of 100 lbs. If super sacks are used, then 

the MAQ revert to the much lower limits in IFC Table 5003.1.1(1). 

+ The designer has more clarity on the code intent for the sprinkler system design basis when the material is

classified as an oxidizer. This is because NFPA 400 provides clarity on the intended sprinkler design basis

for Class 1 oxidizer.

8.4 CASE #4: A MULTI-HAZARD CLASS CHEMICAL STORED ABOVE THE MAQ 

8.4.1 Case Study Details 

A chemical warehouse with an intended inventory greater than the maximum allowable quantity. The inventory 

exhibits multiple hazardous properties, such as water-reactivity and oxidizing properties. 

8.4.2 Analysis 

Based on the analysis provided above for Case Studies #2 and #3, the key results of having a material be 

classified as both an oxidizer and a water reactive (and/or corrosive), but with the quantity above the MAQ, are: 

+ The driving classification is the Class 2 oxidizer status because:

The increase in minimum fire rated separation from 1-hr. to 2-hr., 

The sprinkler system design is more demanding than the other categories, plus the ceiling sprinklers are 

required to be high temperature (i.e., not ESFR). 

There is a requirement to add a supervised automatic smoke detection system with local alarm. 

+ The addition of the Class 2 water reactive classification adds the following key requirements

There is a limit of 25 tons that can be stored inside a warehouse that is part of a larger building, above 

which the storage warehouse must be a standalone (detached) building. 

The storage warehouse must be resistant to water penetration and not allow liquid carrying pipes other 

than sprinkler piping through the room. 
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+ The addition of the Corrosive solid classification adds the need to properly consider the corrosive

environment that may result from the containers breathing and therefore releasing corrosive vapors. As

discussed in Section 8.2.2:

NFPA 70 includes a requirement that in a corrosive environment the electrical equipment, materials and 

wiring methods must be appropriate for the environment. 

NFPA 13 includes a requirement that the sprinkler system pipes, fittings and hangers must be properly 

selected to resist corrosion or be protected against corrosion. 

9.0 Summary and Conclusions 

The purpose of this report was to summarize and discuss the fire protection requirements that were applicable 

to a pool chemicals warehouse designed and constructed in Georgia in 2019. The report identifies, interprets 

and weaves together the relevant sections and requirements from the applicable Georgia fire safety regulations 

and the relevant chapters of the then adopted building and fire codes and NFPA standards that together 

governed the design and construction of chemical warehousing facilities for pool chemicals. The focus of the 

analysis was on design and effectiveness of the fire protection system, including but not limited to the automatic 

sprinkler system. 

The key findings from this analysis include: 

1. The crucial building blocks for the proper design basis development are:

a. Correct and comprehensive chemical classification, including identifying all the secondary hazard

categories that are applicable. The case studies included in this analysis assumed that the pool

chemicals have a chemical classification that is some combination of the following:

i. Class 1 or 2 oxidizer

ii. Class 1 or 2 water reactive

iii. Corrosive solid

b. Determination of the proper occupancy classification

i. The default occupancy classification for a storage warehouse is Group S-1, which allows for

use of the IBC §507 special allowance for an unlimited area building that is only Type IIB

construction (i.e., unprotected structural steel).

ii. If the correct chemical classifications for the pool chemicals include Corrosive Solid and/or

Class 2 oxidizer and/or Class 2 water reactive, then at warehousing quantities the

occupancy classification will be Group H-4 and/or Group H-3 since the MAQ are exceeded.

iii. If the main warehouse is classified as Group H instead of Group S-1, then the special IBC

§507 Type IIB unlimited area building allowance is restricted and the structural steel must

be protected to the level of Construction Type IB (for a Corrosive solid) or Construction

Type IA (for a Class 2 oxidizer or Class 2 water reactive) to allow for an unlimited area

building in which the entire warehouse is Group H-4 or Group H-3.

iv. Additionally, if the warehouse is classified as Group H-4 due to a Corrosive solid

classification, then proper consideration must be given to whether the environment is

corrosive due to the breathing of the pool chemicals containers. In that case, the following

additional requirements are applicable:
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1.) NFPA 70 §300.6, Protection Against Corrosion and Deterioration: “Raceways, cable 

trays, cablebus, auxiliary gutters, cable armor, boxes, cable sheathing, cabinets, 

elbows, couplings, fittings, supports, and support hardware shall be of materials 

suitable for the environment in which they are to be installed.” The section goes on 

to give specific requirements depending on whether the equipment and raceways 

are metallic or non-metallic. 

2.) NFPA 13 §8.16.4.2.1, Protection of Piping Against Corrosion: “Where corrosive 

conditions are known to exist due to moisture or fumes from corrosive chemicals or 

both, special types of fittings, pipes, and hangers that resist corrosion shall be used, 

or a protective coating shall be applied to all unprotected exposed surfaces of the 

sprinkler system.”  

c. Proper commodity classification towards sprinkler system design basis development.

i. The top differentiator is that if the pool chemical is a Class 2 oxidizer, then the sprinkler

system design includes a requirement to use high temperature sprinklers at the ceiling,

which effectively eliminates use of ESFR sprinklers.

ii. For the other four chemical classifications, the typical warehouse sprinkler system type is

acceptable, including the ESFR systems that are common in modern warehouses.

2. If the chemical classification or inventory development is wrong, the entire fire protection system design

basis will be wrong.

3. Changing the mix of chemicals in the warehouse or changing the storage arrangements can invalidate an

existing design and jeopardize system effectiveness.

a. Per IFC and NFPA 400, re-evaluation will be required against the current code at the time of the

change, not the original code of construction.

b. It must be noted that NFPA 400 has changed (i.e., increased) the required commodity classification

for Class 1 oxidizers in plastic containers starting in the 2016 edition so that the compliance status

of the typical warehouse sprinkler system that is based on protecting cartoned unexpanded plastic

(CUP) commodities may not be automatically approved for protection of Class 1 oxidizers in plastic

containers without further evaluation.

The table below provides a summary and comparison of some of the key differences between the resultant 

required fire protection design basis, depending on the complete chemical classification of the pool chemical 

when stored at typical warehousing quantities. Warehousing quantities are assumed to be many thousands of 

pounds of product so that for Corrosive solids, Class 2 oxidizers and/or Class 2 water reactive materials, the 

MAQ will be exceeded. 
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2019 Georgia Fire Protection System Design Criteria Impact of Hazard Category with Storage of Warehousing Quantities5 

Chemical 

Classification 

Scenario 

Occupancy 

Classification 

and Building 

Size Limits 

Sprinkler System 

Criteria 

Other Fire Protection 

System Requirements 

Fire Rated Barriers 

Requirements 
Storage Arrangements 

Class 1 Oxidizer Only 

IBC §507 

Unlimited Area 

Group S-1 

Typical NFPA 13 

warehouse design such 

as ESFR 

Smoke/heat vents only if not 

using ESFR 
None 

Maximum storage height of 

20 ft. per NFPA 400 and IFC 

Class 1 WR Only 

IBC §507 

Unlimited Area 

Group S-1 

Typical NFPA 13 

warehouse design such 

as ESFR 

Smoke/heat vents only if not 

using ESFR 
None 

Corrosive Only 

H-4 (IBC §507

Unlimited Area

Restricted)

NFPA 13 OH2 with 3,000 

SF design area or typical 

warehouse ESFR 

+ Add exhaust ventilation
with backup power, and
emergency alarm.

+ Smoke/heat vents only if
not using ESFR

1-hr fire barrier

separation from

adjacent spaces

Class 2 Oxidizer Only 

H-3 (IBC §507

Unlimited Area

Restricted)

High temperature 

standard spray sprinklers 

per NFPA 400 Table 

15.3.2.3.2.10(B) 

+ Add smoke detectors,
exhaust ventilation,
secondary containment
and emergency alarm

+ Smoke/heat vents

2-hr fire barrier

separation from

adjacent spaces.

+ Detached storage if over
2,000 tons

+ Max storage height of
16-ft (or less per
sprinkler design)

Class 2 WR Only 

H-3 (IBC §507

Unlimited Area

Restricted)

NFPA 13 OH2 with 3,000 

SF design area or typical 

warehouse ESFR 

+ Add exhaust ventilation
with backup power and
emergency alarm.

+ Smoke/heat vents only if
not using ESFR

1-hr fire barrier

separation from

adjacent spaces

Detached storage if over 25 

tons 

5 Warehousing quantities are anticipated to be several thousand pounds and therefore above the MAQ for the Corrosive, Class 2 Oxidizer and Class 2 Water Reactive hazard classifications 
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Chemical 

Classification 

Scenario 

Occupancy 

Classification 

and Building 

Size Limits 

Sprinkler System 

Criteria 

Other Fire Protection 

System Requirements 

Fire Rated Barriers 

Requirements 
Storage Arrangements 

Class 1 Ox + Class 1 

WR 

IBC §507 

Unlimited Area 

Group S-1 

Typical NFPA 13 

warehouse design such 

as ESFR 

Smoke/heat vents only if not 

using ESFR 
None 

Maximum storage height of 

20 ft. 

Class 1 Ox + Corrosive 

H-4 (IBC §507

Unlimited Area

Restricted)

NFPA 13 OH2 with 3,000 

SF design area or typical 

warehouse ESFR 

+ Add exhaust ventilation
with backup power and
emergency alarm.

+ Smoke/heat vents only if
not using ESFR

1-hr fire barrier

separation from

adjacent spaces

Maximum storage height of 

20 ft. 

Class 1 Ox + Class 1 

WR + Corrosive  

H-4 (IBC §507

Unlimited Area

Restricted)

NFPA 13 OH2 with 3,000 

SF design area or typical 

warehouse ESFR 

+ Add exhaust ventilation
with backup power and
emergency alarm.

+ Smoke/heat vents only if
not using ESFR

1-hr fire barrier

separation from

adjacent spaces

Maximum storage height of 

20 ft. 

Class 2 Ox + Class 1 

WR 

H-3 (IBC §507

Unlimited Area

Restricted)

High temperature 

standard spray sprinklers 

per NFPA 400 Table 

15.3.2.3.2.10(B) 

+ Add smoke detectors,
exhaust ventilation,
secondary containment
and emergency alarm

+ Smoke/heat vents

2-hr fire barrier

separation from

adjacent spaces.

+ Detached storage if over
2,000 tons

+ Max storage height of
16-ft (or less per
sprinkler design)

Class 2 Ox + Class 1 

WR + Corrosive 

H-3 and H-4

(IBC §507

Unlimited Area

Restricted)

High temperature 

standard spray sprinklers 

per NFPA 400 Table 

15.3.2.3.2.10(B) 

+ Add smoke detectors,
exhaust ventilation with
backup power, secondary
containment and
emergency alarm

+ Smoke/heat vents

2-hr fire barrier

separation from

adjacent spaces.

+ Detached storage if over
2,000 tons

+ Max storage height of
16-ft (or less per
sprinkler design)
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Chemical 

Classification 

Scenario 

Occupancy 

Classification 

and Building 

Size Limits 

Sprinkler System 

Criteria 

Other Fire Protection 

System Requirements 

Fire Rated Barriers 

Requirements 
Storage Arrangements 

Class 2 Ox + Class 2 

WR + Corrosive 

H-3 and H-4

(IBC §507

Unlimited Area

Restricted)

High temperature 

standard spray sprinklers 

per NFPA 400 Table 

15.3.2.3.2.10(B) 

+ Add smoke detectors,
exhaust ventilation with
backup power, secondary
containment and
emergency alarm

+ Smoke/heat vents

2-hr fire barrier

separation from

adjacent spaces.

+ Detached storage if over
25 tons

+ Max storage height of
16-ft (or less per
sprinkler design)

Class 1 Ox + Class 2 

WR + Corrosive 

H-3 and H-4

(IBC §507

Unlimited Area

Restricted)

NFPA 13 OH2 with 3,000 

SF design area or typical 

warehouse ESFR 

+ Add exhaust ventilation
with backup power and
emergency alarm.

+ Smoke/heat vents only if
not using ESFR

1-hr fire barrier

separation from

adjacent spaces

+ Detached storage if over
25 tons

+ Maximum storage height
of 20 ft.
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Appendix A Selected IBC Excerpts 
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Appendix B Selected IFC Excerpts 

Exception: This Code does not apply to one- and two- 

family dwellings or one- and two- family row houses 
(townhouses) separated by a 2-hour fire wall containing 

not more than three dwelling units per structure. 

Exception: This Code does not apply to one- and two- 

family dwellings or one- and two- family row houses 
(townhouses) separated by a 2-hour fire wall containing 

not more than three dwelling units per structure. 

102.3 Change of use or occupancy. No change shall be made in 
use or occupancy of any building or structure that would place 

the structure in a different division of the same group or 

occupancy or in a different group of occupancies, unless such 
structure is made to comply with the requirements of this Code, 

as may be applicable, as well as those of the International 

Building Code (IBC), as adopted by the Department of 
Community Affairs. Pursuant to O.C.G.A. 25-2-14, due to a 

change of use or occupancy of a building or structure the 

building or structure shall be treated as a proposed (new) 
building. (Refer to 103.3 of this Code regarding the requirements 

applicable to proposed (new) buildings and structures.) 
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12. Storage, transportation, use, dispensing, mixing 

and handling of Flammable and Combustible

Liquids as outlined in Chapter 120-3-11 Rules
and Regulations of the Safety Fire 

Commissioner entitled, "Rules and Regulations

for Flammable and Combustible Liquids 
13. Storage, handling, and transportation of 

liquefied petroleum gas (LP-Gas) and the

installation of LP-gas equipment pertinent to
systems for such use as outlined Chapter 120-3-

16 Rules and Regulations of the Safety Fire

Commissioner entitled, 'Rules and Regulations
for Liquefied Petroleum Gases.’. 
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Appendix C Selected NFPA 400 Excerpts 
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