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Committee Scope: This Committee shall have primary responsibil-
ity for documents on safeguarding against the fire and explosion
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hazards associated with the transporting of flammable and combus-
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Committee Scope: This committee shall have primary responsibil-
ity for documents or portions of documents on the fundamental
requirements for safeguarding against the fire and explosion
hazards associated with the storage and handling of flammable and
combustible liquids, the classification of flammable and combustible
liquids, and definitions related thereto. '
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Committee Scope: This Committee shall have primary responsibil-
ity for documents on operations that involve the handling or use of
flammable and combustible liquids, either as a principle activity or
as an incidental activity, and for the transportation of these liquids,
except as this subject is addressed by the regulations of the U.S.
Department of Transportation.
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Committee Scope: This Committee shall have primary responsibil-
ity for documents on storage of liquids in containers and in portable
tanks whose capacity does not exceed 2500 liters (660 gallons).
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This lst represents the membership at the time the Committee was balloted on
the text of this edition. Since that time, changes in the membership may have
occurred.

Committee Scope: This Committee shall have primary responsibil-
ity for documents on the storage of liquids in fixed aboveground and
underground tanks of any size and in portable tanks whose capacity
exceeds 2500 liters (660 gallons) and for the installation of such
tanks and portable tanks in buildings and in storage tank buildings.

The Report of the Flammable and Combustible Liquids Code
Committee is presented for adoption in 3 parts.

The Flammable and Combustible Liquids Code Committee consists
of the Technical Correlating Committee on Flammable and
Combustible Liquids and the foliowing four Technical Committees:

Technical Committee on Fundamentals (NFPA 30, Chapter 1;
NFPA 321)

Technical Committee on Operations (NFPA 30, Chapter 5 and
related Appendices)

Technical Committee on Storage and Warehousing of Containers
and Portable Tanks (NFPA 30, Chapter 4 and related Appendices)

Technical Committee on Tank Storage and Piping Systems (NFPA
30, Chapters 2 and 3 and related Appendices; NFPA 395)

Part | of this Report was prepared by the Flammable and Combus-
tible Liquids Code Committee and proposes for adoption amend-’
ments to NFPA 30-1993, Flammable and Combustible Liquids Code.
NFPA 30-1993 is published in Volume 2 of the 1995 National Fire
Codes and in separate pamphlet form.

The amendments to Chapter 1 have been submitted to letter ballot
of the Technical Committee on Fundamentals which consists of 6
voting members; of whom 6 voted affirmatively.



The amendments to Chapter 1 have also been submitted to letter
baliot of the Technical Correlating Committee on Flammable and
Combustible Liquids which consists of 11 voting members; of whom
11 voted affirmatively.

The amendments to Chapters 2 and 3 and related appendices have
been submitted to letter ballot of the Technical Committee on Tank
Storage and Piping Systems which consists of 23 voting members; of
whom 21 voted affirmatively and 2 ballots were not returned
(Messrs. Cunningham and Henning).

The amendments to Chapters 2 and 3 and related appendices have
also been submitted to letter ballot of the Technical Correlating
Committee on Flammable and Combustible Liquids which consists
of 11 voting members; of whom 10 voted affirmatively and 1 member
abstained (Mr. Heitzig).

Mr. Heitzig abstained from voting due to his impending retire-
ment.

The amendments to Chapter 4 and related appendices have been
submitted to letter ballot of the Technical Committee on Storage
and Warehousing of Containers and Portable Tanks and Technical
Correlating Committee on Flammable and Combustible Liquids in
three segments.

Segment No. 1, consisting of Proposal 30-90 (Log #66), has been
submitted to letter ballot of the Technical Committee on Storage
and Warehousing of Containers and Portable Tanks, which consists
of 29 voting members; of whom 25 voted affirmatively, 2 negatively
(Messrs. Heitzig and Kirby), and 2 abstained (Messrs. Foley and
Glowinski). .

Mr. Heitzig voted negatively stating: “The proposal adequately
covers manufacturing areas where greater emphasis is placed on fire
protection.”

Mr. Kirby voted negatively stating: “Accepting this proposal would
force the authority having jurisdiction to use some common sense
judgement. Rejecting it will involve generating long prescriptive
standards with difficult and sometimes ridiculous outcomes.”

Mr. Foley abstained stating: “Although some refineries, chemical
plants, and distilleries are provided with sufficient fire protection
and are prepared to handle emergency situations, many are not.
Not all facilities are located in isolated areas. Numerous ones exist
in urban areas where separation of building structures within the
facility is limited. If the warehouse used to store the flammable
liquids is exempt from the requirements of NFPA 30, the possibility
of a fire spreading to the adjacent refinery or chemical plant
facilities is far greater. For this reason, I do not believe either the
existing or the modified exception is acceptable. I therefore am
abstaining from voting.”

Mr. Glowinski abstained stating: “I believe the exemption for
chemical plants, refineries, etc. should be eliminated. 1do not agree
with replacing it with other verbiage to provide the same exclusion.”

Segment No. 1 has also been submitted to letter ballot of the
Technical Correlating Committee on Flammable and Combustible
Liquids which consists of 11 voting members; of whom 10 voted
affirmatively and 1 ballot was not returned (Mr. Gottwald).

Segment No. 2, consisting of Proposals 30-105 through 30-108 and
30-111 (Logs Nos. 102 through 106), has been submitted to letter
ballot of the Technical Committee on Storage and Warehousing of
Containers and Portable Tanks which consists of 29 voting members;
of whom 22 voted affirmatively, 3 negatively (Messrs. Hild, LeBlanc,
and Rivers), 1 abstained (Mr. Gordon), and 3 ballots were not
returned (Messrs. Lister, Mehta, and Terrebonne).

Mr. Hild voted negatively stating: “The existing wording in
Chapter 4 is adequate.”

Mr. LeBlanc voted negatively stating the following reason:

“Drainage plays a key rcle in providin§ adequate fire protection for
the storage of flammable or combustible liquids in containers larger
than five gallons in size. A possible fire scenario for this type of
storage consists of a liquid release that becomes ignited and forms a
pool fire. A properly designed automatic sprinkler system can
effectively cool a metal 55 gallon drum that is exposed to a pool fire,
but it cannot extinguish or control the pool fire. Flammable liquids
that are lighter than water will float on the sprinkler discharge and

21

spread out away from the initial point of release. As the burning
liquid spreads, additional sprinklers open. The final sprinkier
operating area can easily exceed the current designs leading to
overtaxing of the water supply. Loss of adequate sprinkler discharge
would quickly lead to failure of additional storage containers. A
Eroperly arranged drainage system would quickly remove the

urning liquid leading to quick control of the fire. A possible
alternative to drainage may be a special protection system that is able
to extinguish pool fires.

There are flammable and combustible liquids that form pool fires
that can be controlled by sprinkler discharge due to the physical
characteristics of the liquid (i.e., water miscible liquid, high flash
point liquid - greater than 200°F, liquids that are heavier than water,
and high viscosity liquids). Drainage is not needed for these liquids,
however, containment is still needed to prevent the spread of
burning liquid before it is extinguished.

This proposal does not accomplish the above intent. As the
proposal is currently written and illustrated in the flow chart,
drainage and/or containment is not required for the storage of
large containers of flammable and combustible liquids in protected
warehouses or inside rooms.”

Mr. Rivers voted negatively stating: “The performance language
currently in the code adequately covers these issues. The flow chart
does not correctly represent the current code and creates excessive
requirements for non-sprinklered facilities.”

Mr. Gordon abstained because he felt he did not have the required
technical expertise to vote on the issue.

Segment No. 2 has also been submitted to letter ballot of the
Technical Correlating Committee on Flammable and Combustible
Liquids which consists of 11 voting members; of whom 9 voted
affirmatively and 2 negatively (Messrs. Rivers and Smith).

Mr. Rivers voted negatively stating: “The language currently in the
code adequately covers these issues. The flow chart does not
correctly represent the current code and creates excessive require-
ments for non-sprinklered facilities.”

Mr. Smith voted negatively stating: “Figure 4-4.2.6 is confusing
relative to containment and drainage requirements for inside rooms.
These provisions have been part of NFPA 30 for many editions and
no substantiation was given for changing them.”

Segment No. 3, consisting of all remaining Proposals to amend
Chapter 4, has been submitted to letter ballot of the Technical
Committee on Storage and Warehousing of Containers and Portable
Tanks, which consists of 29 voting members; of whom 26 voted
affirmatively, 1 negatively (Mr. Cralley), and 2 ballots were not
returned (Messrs. Lister and Mehta).

Mr. Cralley voted negatively stating the following reason:

“After a thorough review of the amendments to Chapter 4, my
negative vote is due solely to the newgroposed Tables 4-8.1 through
4-8.6, found in Proposal 30-123 (Log #114).

My objection to these tables is that they are confusing when applied
to mixed storage of the various classes of flammable and combus-
tible liquids. Each line on each table represents “protection” as
applicable to one class of liquid, one type of container, one storage
array, and even a specific ceiling height. (Paragraph) 4-8.1.1 states
“Where different liquid classes and container types are stored in the
same occupancy, protection shall conform to the requirements for
the most severe hazard class.” Based on the tables, protection for the
most severe hazard class may not protect a less severe hazard class
without taking into account many other variables, including those
mentioned above.

Given the quantity and the complexity of recent fire testing, the
compilation of this data is very important and these tables can be a
useful tool for designing functional sprinkler protection systems.
They should not, however, be used as the sole criteria to determine
whether storage is considered ‘protected’ or ‘unprotected’ by the
authority having jurisdiction. Although I applaud the efforts of the
task force, these tables do not belong in Section 4-8, but in the
appendix of the document.”

Segment No. 3 has also been submitted to letter ballot of the
Technical Correlating Committee on Flammable and Combustible
Liquids which consists of 11 voting members; of whom 9 voted
affirmatively, 1 negatively (Mr. Kraus), and 1 ballot was not returned
(Mr. Heitzig).



Mr. Kraus voted negatively fstating the following reasons:

“My negative ballot is based on Proposals 30-109 (Log #113) and
30-123 (Log #114).

The Log 113 recommendation is to delete existing Tables 4-4.4(b)
and 44.4(c). I have voted negative as these Tables must remain in
the code based on my negative ballot on Log 114 below, which
negates new proposed replacement tables. Log 114 recommenda-
tion is to replace section 4-8 with the new proposed Section 4-8, Fire
Protection and Control. This proposed section includes new
protection tables which replace the tables deleted by Log 113.

I am very concerned that the new recommended Section 4-8
protection tables are open to challenge for the following reasons:
while the tables are based on actual tests, the recommended
protection schemes depend on numerous extrapolations and
engineering judgements. Asa committee member, I cannot
support, defend, or justify these extrapolations and judgements.

As an example, I have analyzed one part of Table 4-8.2, which
covers water protection for non-relieving style metal containers in
bulk or pailetized storage. Lines 2 through 7 of this Table are based
on a number of different tests of relieving style containers. Non-
relieving containers have BLEVEd or otherwise released product in
numerous tests.

The primary test used to develop Line 2 protection was Test S-5.
Test S-5 was a foam-water sprinkier test of relieving style containers.
This was a ‘fluke’ test in which water flowed for some time due toa
foam system malfunction. The fire was not suppressed until the
foam activated. (See attached UL summary of Test $-5.) In addition
to Test 85, Tests S-16 and S-17 were used to develop protection
criteria in Lines 3, 5, 6, and 7 of this Table. The containers which
passed in these tests had relieving spouts or inserts. Some tests used
as criteria had 10-gallon starter fires. An analysis of test data clearly
indicates that sprinkler activation in these tests started in less than
one minute, whereas sprinkler activation in tests using 2-gallon
starter fires took approximately two minutes. This leads me to
believe that the systems worked because the activation occurred
before the commodity was fully involved.

I believe that the Tables proposed in this recommendation should
not appear in the body of the code, but belong in the appendix to
Chapter 4, to be used as engineering considerations for designing
protection systems. These tables are basically applicable to storage
of a single commodity, in a designated container, under very specific
storage arrangements and conditions. They are more confusing
than the present tables when applied to mixed commodities, in
various containers, in mixed storage in different occupancies.”

The amendments to Chapter 5 and related appendices have been
submitted to letter baliot of the Technical Committee on Operations
which consists of 25 voting members; of whom 21 voted affirmatively,
2 negatively (Messrs. Jeffries and Swinney), 1 abstained (Mr.
Hartmann), and 1 ballot was not returned (Mr. Hierman).

Mr. Jeffries voted negatively stating: “Various sections in groposed
Section 5-6 need to be revised, specifically 5-6.4.1 through 5-6.4.4
and the proposed prohibition against switch loading. Since the
entire chapter is one proposed change, I am voting negative to
initiate action on these revisions.”

Mr. Swinney voted negatively stating: “Test data developed through
the American Petroleum Institute by Gulf Oil Corp. on or about
1968 and recent test data presented in APl document 855-22301
(April 29, 1994) indicate that reduced loading rates for fuels
possessing high electrical resistance (jet fuels, kerosenes, diesel fuels,
etc.) actually concentrate the electrical charge in the receiving tank
truck or raii car, produce higher electrical voltages, and, therefore,
higher potential for explosions, when filtering the fuel during the
loading process. The reduced loading rates recommended in
Paragraphs 5-6.4.5 and 5-6.5.3 produce conditions which increase
the potential for explosions. 1 have personally witnessed electrical
charge voltage drop from (a range of) 10,000 to 30,000 volts down to
(arange of) 1,000 to 5,000 volts by simply increasing the flow rate
from 300 gpm to 600 gpm. Also, this data indicates the necessity for
revising NFPA 77.”
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Mr. Hartmann abstained because he was not able to attend all of -
the Technical Committee meetings due to conflicts with meetings of
the Technical Committee on Tank Storage and Piping Systems, on
which he also serves, and therefore lacked sufficient information to
vote.

The amendments to Chapter 5 and related appendices have also
been submitted to letter ballot of the Technical Correlating
Committee on Flammable and Combustible Liquids which consists
of 11 voting members; of whom 10 voted affirmatively and 1
negatively (Mr. Kraus).

Mr. Kraus voted negatively stating the following reasons:

“New section 5-6.4.2 prohibits switch loading. This new section will
cause a negative economic impact upon petroleum operations
nationwide and will create unnecessary hazardous waste. Switch
loading has been successfully conducted for over 100 years following
guidelines established in API 2003 and NFPA 30. There is no need
to prohibit this activity.

New Section 5-6.4.3 needs clarification. Bonding is achieved
through loading hoses when bottom loading and by contacting the
fill pipe against the rim of the tank opening when top loading.
Grounding is required when loading with top or bottom and is
achieved by a ground wire connecting the tank truck to the loading
rack and the loading rack to ground.

New Section 5-6.4.9 and 5-6.5.4 need modification to indicate
reduced flow rate is only necessary until the fill pipe is submerged.”

Part II of this Report was prepared by the Technical Committee on
Fundamentals and proposes for adoption the withdrawal of NFPA
321-1991, Standard on ic Classification of Flammable and
Combustible Liquids. NFPA 321-1991 is published in Volume 6 of
the 1995 National Fire Codes and in separate pamphlet form.

Part II of this Report has been submitted to letter ballot of the
Technical Committee on Fundamentals which consists of 6 voting
members; of whom 6 voted affirmatively.

Part II of this Report has also been submitted to letter ballot of the
Technical Correlating Committee on Flammable and Combustible
Liquids which consists of 11 voting members; of whom 11 voted
affirmatively.

Part III of this Report was prepared by the Technical Committee on
Tank Storage and Piping Systems and proposes for adoption the
withdrawal of NFPA 395-1993, Standard for the Storage of Flam-
mable and Combustible Liquids at Farms and Isolated Sites. NFPA
395-1993 is published in Volume 6 of the 1995 National Fire Codes
and in separate pamphlet form.

Part I1I of this Report has been submitted to letter ballot of the
Technical Committee on Tank Storage and Piping Systems which
consists of 23 voting members; of whom 21 voted affirmatively and 2
ballots were not returned (Messrs. Cunningham and Henning.)

Part III of this Report has also been submitted to letter ballot of the
Technical Correlating Committee on Flammable and Combustible
Liquids which consists of 11 voting members; of whom 11 voted
affirmatively.



NFPA 30 — A96 ROP

PART 1

(Log #1)
Committee:' FLC-FUN
30-1- (1-1.8.1 (New)): Acceptin Principle

Note: This proposal appeared as comment 30-1 which was held for
further study from the Annual 93 TCD, which was on proposal 30-1.
SUBMITTER: Christopher T. Lummus, Fire Prevention &
Engineering Bureau of Texas
RECO NDATION: Add new text as follows:

1-1.8.1 Installations protected by water-based fire protection
systems shall conform to the applicable requirements of NFPA 25,
Inspection, Testing and Maintenance of Water-Based Fire Protection
Systems.

SUBSTANTIATION: Installed protection is not necessarily reliable
protection if systems are not properly inspected, tested and
maintained. The new NFPA 25 provides details of proper mainte-
nance of such systems. Inspection, testing and maintenance per
NFPA 25 should be specified at all points in NFPA standards where
protection by water-based fire extinguishing systems is specified.
This will also correlate water-based protection requirements in NFPA
30 with water-based protection requirements of other NFPA
standards.

COMMITTEE ACTION: Accept in Principle.

Refer this proposal to the Tecﬁnical Committees on Operations,
Storage and Warehousing of Containers and Portable Tanks, and
Tank Storage and Piping Systems for incorporation into appropriate
sections of Chapters 2, 3, 4, and 5 of NFPA 30.

COMMITTEE STATEMENT: The Technical Committee on
Fundamentals agrees with the thrust of this proposal, but feels that
reference to NFPA 25 should be made in the individual chapters
where fire protection systems are addressed.

(Log #7)
Committee: FLC-FUN
30- 2 - (1-6 Hazardous Substance (New)): Reject
SUBMITTER: Dennis Kirson, US Dept of Energy
RECOMMENDATION: Replace the definition for Hazardous
Material or Hazardous Chemical in 1-2 with the following:

Hazardous Substance*. Any hazardous material, chemical, or waste
that—if released into the environment in a specific volume or
concentration—should have an adverse impact on either the
environment or human health.

A-1-6 The terms “hazardous materials,” “hazardous chemicals,” and
“hazardous wastes” are often used interchangeably, and in most
context, it is properly understood that they have the same meaning.
In the Unite(g1 States, however, these terms actually have quite
different definitions under the US Code of Federal Regulations
(CFR):

(a) Hazardous materials are raw materials in transit to the user and
are governed by the US Department of Transportation (DOT)
under Titde 49 CFR, Transportation.

(b) By definition, a hazardous material becomes a hazardous
chemical once it arrives at a plant and is used in the work place, at
which time its use is governed by the Occupational Safety and
Health Administration {(OSHA) under Title 29 CFR, Labor.

(c) Waste is generated by a process. A chemical becomes waste
once it completes its useful life in-plant, and disposal is required. If
the waste contains any ingredient which is classified as ignitable,
corrosive, reactive, or toxigc, it is considered hazardous waste, and it
is regulated by the Environmental Protection Agency (EPA) under
Title 40 CFR, Protection of the Environment.

While ignitable wastes are of particular interest to the NFPA, all
hazardous waste must be protected to avoid adverse impact to the
environment.

SUBSTANTIATION: The terms “hazardous materials,” “hazardous
chemicals;” and “hazardous wastes” are often used interchangeably,
as currently in NFPA 30, Article 1-2, and in most context, it is
properly understood that they have the same meaning. In the
United States, however, these terms actually have quite different
definitions under the US Code of Federal Regulations (CFR):

(a) Hazardous materials are raw materials in transit to the user and
are governed by the US Department of Transportation (DOT)
under Title 49 CFR, Trarsportation.

(b) By definition, a hazardous material becomes a hazardous
chemical once itarrives at a plant and is used i the work place, at
which time its use is governed by the Occupational Safety and
Health Administration (OSHA) under Title 29 CFR, Labor.

(c) Waste is'generated by a process. A chemical becomes waste
once it completes its useful life in-plant, and disposal is required. If
the waste contains any ingredient which is classified as ignitable,
corrosive, reactive, or toxic, it is considered hazardous waste, and it
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is regulated by the Environmental Protection Agency (EPA) under
Title 40 CFR, Protection of the Environment.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee on
Fundamentals feels that the proposed definition does not offer
significant improvement over the existing definitions. Also, the
Technical Committee feels that incorporation of the term “hazard-
ous material” in NFPA 30 will result in confusion and conflict with
existing U.S. Environmental Protection Agency regulations that also
use this term.

(Log #12)
Committee: FLG-FUN
30- 3 - (1-6 Liquid and Flammable Liquid): Reject
SUBMITTER: D. L. Hierman, Rhone-Poulenc
RECOMMENDATION: 1. Definition of Liquid: Eliminate first
sentence and substitute: .
Liquid. For the purpose of this Code, any material that has a
boiling point at or above 50°F (10°C) and a freezing point at or
below 70°F (21°C).
2. Definition of Flammable Liquid: Change first sentence to read:
“Flammable Liquid. A liquid with a flash point below 100°F
(37.8°C) shall be known as a Class I liquid.
SUBSTANTIATION: Revision will clarify scope of the code because
boiling point and freezing point are readily available, whereas
fluidity compared to 300 penetration asphalt and vapor pressure at
100°F are not readily available.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on
Fundamentals disagrees with this proposal because there is no way to
address liquids that do not have a clearly defined transition from
liquid to solid. Also, the Technical Committee points out that there
is no substantiation given for the particular numbers chosen. For
example, dimethyl ether would not come under this definition, yet is
clearly intended to be addressed by NFPA 30.

(Log #41)
Committee: FLC-FUN
30- 4 - (1-6 IBC’s, Metal IBC, Rigid Plastics IBC, Composite IBC):
Accept in Principle
SUBMITTER: Gerald A. Gordon, Rigid Intermediate Bulk
Container Assn.
RECOMMENDATION: Revise text. Additions are underlined,
deletions are in [brackets].
Chapter 1" General Provisions
1-6 Definitions.

IBC’s. IBC’s (Intermediate Bulk Containers) intended for use with
liquids are rigid portable packagi that have a capacity not more

Q0 e designed for mechanical handling, and
are resistant to the stresses produced in handling and transport.
Metal IBC. Metal body with appropriate service (filling, emptying.
pressure relief, etc.) and structural eﬂgipmgnt, UN code 31A (steel,
31B (aluminum) or 31N (other metal). (Metal IBC’s are essentially
identical to Metal Portable Tanks having capacities not exceeding
793 gal (3000 L), except for marking.)

Rigid Plastics IBC. Plastics Body. UN Code 31H1 (with structural
equipment designed to wi d stacking), or 31H2 (freestanding).
Composite IBC. Structural equipment in the form of a rigid outer

packaging enclosing a plastics inner receptacle together with any
service or other structural equipment. Itisso constructed that the
inner receptacle and the outer packaging form an integral packag-
ing and are filled. stored. transported or emptied as a unit. UN
Code 31HZ1, where Z is to be replaced by a letter indicating the
nature of the material used for the outer casing (A for steel. B for

alumipum, H for plastic).

SUBSTANTIATION: Intermediate Bulk Containers (IBC’s) have
been approved for the shipment of flammable and combustible
liquids by the US Department of Transportation (DOT) and by
regulatory bodies in most of the other countries in the world (as
indicated by provisions for their use in the UN “Recommendations
on the Transport of Dangerous Goods”). Their use is rapidly
growing both in the United States and worldwide. The basic types
allowed for use in the packaging of flammable and combustible
liquids, as defined in tEe regulations (and in the proposed amend-
ment to NFPA 30), are Metal IBC’s, Rigid Plastics IBC’s, and
Composite IBC’s, but only Metal Portable Tanks (of which Metal
IBC’s compose a subset) are recognized in NFPA 30 for the storage
of Liquids. The results of fire tests sponsored by the Rigid IBC
Association (RIBCA) on Rigid Plastics and Composite IBC’s are
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shown in the accompanying videotape and report. These results
indicate that appropriate levels of sprinkler protection can prevent
loss of lading from such IBC’s even when engulfed in an intense
pool fire.

IBC’s containing flammable and combustible liquids will be
showing up in warehouses in increasing numbers. NFPA 30 should
recognize that fact and be pro-active in setting guidelines for their
storage.

COMMITTEE ACTION: Acceptin Principle.

Add to the current definition of “Portable Tanks™

“This includes intermediate bulk containers (IBCs) as defined and
regulated by the U.S. Dept. of Transportation.”

COMMITTEE STATEMENT: This more simply and more clearly
meets the intent of the submitter.

(Log #46)
Committee: FLC-FUN
30-5 - (1-6 Emergency Relief Venting, Fixed Tank, Important
Building, Secondary Containment Tank, Vapor (New)): Acceptin
Part
SUBMITTER: jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Add new definitions:

Emergency Relief Venting. An opening, construction method or
device that will automatically relieve excessive internal pressure
within any enclosed volume of a tank caused by over pressurization,
such as exposure fire.

Fixed Tank. A tank that is permanently installed and not intended
to be relocated after installation.

Important Building. A building that is considered not sacrificial in
an exposure fire, such as a building with occupants, a control
building, a building storing other flammable and combustible
liquids, a building that if involved could cause the spread of the fire.

Secondary Containment Tank. A primary tank for storing
flammable and combustible liquids within a secondary containment
tank, forming an interstitial space between the tanks and such space
is capable of being monitored for leakage of either the primary or
secondary tank walls.

Vapor. Flammable and/or combustible liquids in the gaseous state.
May be mixed with air.

SUBSTANTIATION: Definitions needed to clarify document.
COMMITTEE ACTION: Acceptin Part.

1. Change the definition of Emergency Relief Venting to read:

“An opening, construction method, or device that will automati-
cally relieve excessive internal pressure due to an exposure fire from
an enclosed volume.

2. Change the definition of Important Building to read:

“A building that is considered not expendable in an exposure fire.
Examples include, but are not limited to, occupied buildings,
control buildings, or buildings that contain high value contents or
critical equipment or supplies.”

COMMITTEE STATEMENT: The changes made clarify the
definitions.

“Fixed Tank” and “Secondary Containment Tank” are already
defined.

The dictionary definition of “Vapor” is adequate.

(Log #62)
Committee: FLG-FUN
30- 6 - (1-6 Boiling Point): Accept
SUBMITTER: Kenneth H. Turnbuill, Texaco, Inc.
RECOMMENDATION: Revise the definition of “Boiling Point” to
read:

Boiling Point. The temperature at which a liquid exerts a vapor
pressure of 14.7 psia (760 mm Hg). th
frrt t ot —or For mixtures that
do not have a constant boiling point, for purposes of this code the
46 20 percent evaporated point of a distllation performed in
accordance with ASTM D 568'223, Standard T esf: for Distillation of
Petroleum Products, shall be used as the boiling point of the liquid.
SUBSTANTIATION: 1. The reference to “Where an accurate
boiling point is unavailable for the material in question” at the
beginning of the second sentence has no pertinence to the
remainder of the sentence. An accurate boiling point can be
determined for any material with a constant boiling point. This
sentence should refer only to mixtures which do not have a constant
boiling peint.

2. The last version of ASTM Standard D86 was in 1993, thus 82
should changed to 93.
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3. The concern with the present definition is that it incorrectly
classifies some winter grade gasolines as Class IA flammable liquids.
This definition is used to determine if a flammable liquid mixture is
Class IA or Class IB. As the Flammable and Combustible Liquids
Code Handbook points out; “Some liquids are mixtures of compo-
nents having both high and low boiling points.” Gasoline is the most
common flammable liquid mixture. Its components can range in
boiling points from -100°F to 1300°F. A typical 10 percent evapo-
rated temperature is 120°F. However, 10 percent points can range
from 80°F to 158°F depending upon the grade of fuel and seasonal
adjustments for drivability. Generally the values will be above 100°F,
but some winter fuels will have 10 percent points of less than 100°F.
Lowering the distillation of winter grade gasoline does not generally
raise the risk of vaporizing the gasoline because it is stored at lower
temperature during those months. In short, the fire hazards of
gasoline remain the same because the gasolines are produced to
meet standard specifications and most all fire professionals are
familiar with the hazards of gasoline (as are the public, but to a
much less extent). The Class IA rating should be reserved for those
liquids that rapidly vaporize and because of that rapid vaporization
present a special risk to fire fighters. A tank labeled Flammability
Rating of 4 (essentially a Class IA flammable liquid) should send a
message to fire fighters that it is extremely important to keep that
tank cool and if you can’t it is important to prepare for a rapid build
up of flammable vapors in the area. Changing the definition of
boiling point for a flamrmable mixture as suggested will insure
gasoline remains a Class IB flammable and should not affect the
classification of any other flammable mixtures we are aware of.
COMMITTEE ACTION: Accept.

(Log #67)
Committee: FLG-FUN
30-7 - (1-1.7.5): Acceptin Principle
SUBMITTER: Rick Thornberry, ConVault
RECOMMENDATION: Revise text to read as follows:
1-1.7.5 Storage of flammable and combustible liquids on farms_in
rural areas, and at isolated construction sit d isolated earth-
moving projects including gravel pits, quarries and borrow pits
when s litie ™ . et
tion to co with
NFPA 395, Standard for the Storage of Flammable and Combustible
Liquids at Farms and Isolated Sites.
SUBSTANTIATION: NFPA 30 does not properly correlate with the
scope of NFPA 395-1993, Standard for the Storage of Flammable and
Combustible Liquids at Farms and Isolated Sites. Although it
appears that the intent is to refer the user of the standard to NFPA
395 in those cases where NFPA 395 is intended to apply, that is not
clear in the way Section 1-1.7.5 is presently written. This proposed
revision to the scope of NFPA 30 will clarify the intent of this section
and provide a direct cross reference to NFPA 395 for those
applications included within the scope Section 1-1.1 of NFPA 395 in
order to properly correlate the two standards. This will also help to
eliminate the potential for conflict or overlap between the two
standards.
COMMITTEE ACTION: Acceptin Principle.
Delete 1-1.7.5.
COMMITTEE STATEMENT: With the withdrawal of NFPA 395, as
proposed by the Technical Committee on Tank Storage and Piping
Systems, and the incorporation of the text of NFPA 395 into NFPA
30 as a stand-alone chapter, there is no need for 1-1.7.5.

(Log #68)
Committee: FLC-FUN
30- 8 - (1-6 Enclosed Secondary Containment, Protected
Aboveground Tank (New)): Reject
SUBMITTER: Rick Thornberry, ConVault
RECOMMENDATION: Add the following new definitions:

Enclosed Secondary Containment. A liquid-tight enclosure
designed to provide supplementary containment of the contents of
an aboveground stor?fe tank by completely enclosing the tank so as
to create an interstitial space capable of being monitored for a leak
in the tank; which is not open to the atmosphere except for
normally closed openings provided for emergency venting,
inspection and leak detection.

Protected Aboveground Tank. A storage tank assembly consisting
of an aboveground storage tank encased by construction providing
fire-resistive protection to the tank and its contents from a high-
intensity liquid pool fire and protection of the tank from physical
damage. (See NFPA 30A, Automotive and Marine Service Station
Code.)
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SUBSTANTIATION: The proposed definition for “Enclosed
Secondary Containment” is necessary in order to allow the use of
enclosed secondary containment within the standard as it relates to
separation distances for protected aboveground tanks which are in a
companion proposal to revise Section 2-2.6. This definition
describes the attributes believed necessary to indicate what enclosed
secondary containment is. It has also been submitted as a proposal
to NFPA 30A.

The definition for “Protected Aboveground Tank” is based on a
similar definition contained in Appendix II-F of the 1994 Uniform
Fire Code. This definition is being provided so that protected
aboveground tanks can be recognized in NFPA 30 and appropriate
criteria established for their use. Companion proposals Eave been
submitted to revise various sections of NFPA 30A to recognize and
regulate protected aboveground tanks. This same definition has also
been submitted as a proposal to NFPA 30A.

Protected aboveground tanks achieve a higher level of fire safety
and overall protection compared to that for fire resistant tanks
presently specified in NFPA 30A. The major differences area as
follows. The temperature limits on the primary tank are much lower
for protected aboveground tanks in order to prevent the auto-
ignition of the tank contents. The protected aboveground tank is

50 subjected to a hose stream test at the end of the fire test.
Additional criteria are provided for vehicle impact protection and
ballistic impact protection which are not a part of the listing for fire
resistant tanks. A protected aboveground tank provides the highest
level of fire safety for the category of aboveground tanks used in
accordance with NFPA 30A.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: This term is already defined. Also,
Committee Action on Proposal 30-32 (Log #70) recognizes UL 2085
which also defines these rypes of tanks. Finally, the proposed
amendments to Section 2-2.6 were rejected. Therefore, there is no
need for these definitions.

(Log #71)
Committee: FLC-FUN
30-9 - (1-6 Special Enclosure (New)): Reject
SUBMITTER: Thaddeus A. Nosal, American Insurance Services
Group, Inc.
RECOMMENDATION: Add new text to read:

1-6 Special Enclosure. A fixed, secondary enclosure within which a
storage tank is placed that meets the requirements of Section 2-6.
SUBSTANTIATION: NFPA 30 does not cover tanks in vaults or
other types of special fire resistant enclosures. These alternative
tank designs are becoming more common. This proposal would
provide wording similar to that used in the Uniform Fire Code and
NFPA 30A.

COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The proposed new Section 2-6 was
not adopted, therefore the definition is not needed.

(Log #72)
Committee: FLG-FUN
30-10 - (1-6 Fire Point (New)): Acceptin Part
SUBMITTER: David C. Tabar, The Sherwin-Williams Company
RECOMMENDATION: Add a new definition to read:

Fire Point. The lowest t2mperature at which a liquid will ignite and
achieve sustained burning for at least 5 sec when the test specimen is
exposed to a test flame in accordance with ASTM D92, Standard
Test Method for Fire Point by Cleveland Open Cup.
SUBSTANTIATION: “Fire Point” is referenced in Section 4-1.2 of
NFPA 30 (1993).

COMMITTEE ACTION: Acceptin Part.

Use this Proposed definition, but delete the phrases “for at least 5
sec.” and “the test specimen.” .

COMMITTEE STATEMENT: The criteria of duration of sustained
burning should be within the scope of the test method.

(Log #73)
Committee: FLC-FUN
30-11 - (1-6 Flammability Hazard Rating (New)): Reject
SUBMITTER: David C. Tabar, The Sherwin-Williams Company
RECOMMENDATION: Add a new definition to read:

Flammability Hazard Rating. materials that will rapidly or
completely vaporize at atmospheric pressure and normal ambient
temperature or that are readily dispersed in air, and which will burn
readily. This degree usually includes:
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Flammable gases;

Flammable cryogenic materials;

Any liquid or gaseous material that is liquid while under pressure
and has a flash point below 73°F (22.8°C) and a boiling point below
100°F (37.8°C) (i.e., Class IA flammable liquids);

Materials that ignite spontaneously when exposed to air.

Liquids and solids that can be ignited under almost all ambient
temperature conditions. Materials in this degree produce hazardous
atmosﬁheres with air under almost all ambient temperatures or,
though unaffected by ambient temperatures, are readily ignited
under almost all conditions. This degree usually includes:

Liquids having a flash point below 73°F (33.8°C) and having a
boiling at or above 100°F (37.8°C) and those liquids having a flash
point at or above 73°F (22.8°C) and below 100°F (37.8°C) (i.e., Class
IB and Class IC flammable liquids);

Materials that on account of their physical form or environmental
conditions can form explosive mixtures with air and that are readily
dispersed in air, such as dusts of combustible solids and mists of
flammable or combustible liquid droplets;

Materials that burn with extreme rapidly, usually by reason of self-
contained oxygen (e.g., dry nitrocellulose and many organic
peroxides).

Materials that must be moderately heated or exposed to relatively
high ambient temperatures before ignition can occur. Materials in
this degree would not under normal conditions form hazardous
atmospheres with air, but under high ambient temperatures or
under moderate heating may release vapor in sufficient quantities to
produce hazardous atmospheres with air. This degree usually
includes:

Liquids having a flash point above 100°F (37.8°C) but not
exceeding 200°F (93.4°C) (i.e., Class 1l and Class I11A combustible
liquids);

golid materials in the form of coarse dusts that may burn rapidly
but that generally do not form explosive atmospheres with air;

Solid materials in a fibrous or shredded form that may burn rapidly
and create flash fire hazards, such as cotton, sisal, and hemp;

Solids and semisolids that readily give off flammable vapors.

Materials that must be preheated before ignition can occur.
Materials in this degree require considerable preheating, under all
ambient temperature conditions, before ignition and combustion
can occur. This degree usually includes:

Materials that will burn in air when exposed to a temperature of
1500°F (815.5°C) for a period of 5 min or less;

Liquids, solids, and semisolids having a flash point above 200°F
(93.4°C) (i.e., Class IIIB combustible liquids);

Most ordinary combustible materials.

Materials that will not burn. This degree usually includes any
material that will not burn in air when exposed to a temperature of
1500°F (815.5°C) for a period of 5 min.

Note: IF the Committee considers the definition to be too lengthy,
the first sentence from each rating could be used, with further
reference to NFPA 704.

SUBSTANTIATION: Flammability Hazard Ratings are covered by
NFPA 704, Standard System for the Identification of Fire Hazards of
Materials (1990). The system is widely in use for the recognition of
the severity of the fire hazard for materials including flammable,
combustible, and non-combustible liquids. NFPA 325, Fire Hazard
Properties of Flammable Gases, and Volatile Solids (1994) provides
additional guidance regarding Flammability Hazard Rating
determinations for materials. The proposed definition is necessary
to provide clarification for a relate(fproposaj to Section 4-1.2.
COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: This definition is not necessary. The
subject matter is not within the scope of NFPA 30.

(Log #107)
Committee: FLC-FUN
30-12 - {1-6 Fire Point {New)): Acceptin Principle
SUBMITTER: john Davenport, Industrial Risk Insurers
RECOMMENDATION: Add a new definition to read:
Fire Point. The minimum temperature at which flammable ot
combustible liqui roduce an ignitable vapor concentration that
result in sustained combustio exposed spark of flame
ignition source when measured by ASTM D92, Cleveland Open Cup
Test Method.
SUBSTANTIATION: “Fire Point” is used Section 4-1.2, but is not
defined in the Code.
COMMITTEE ACTION: Accept in Principle.
Refer to Committee Action on Proposal 30-10 (Log #72).
COMMITTEE STATEMENT: See Comunittee Statement on
Proposal 30-10 (Log #72).
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(Log #108)

Committee: FLC-FUN
30-13 - (1-6 Relieving-Style Container (New)): Reject
SUBMITTER: John Davenport, Industrial Risk Insurers
RECOMMENDATION: Add a new definition to read:

elieving-Style Container. ic ¢ iner or portab)

equipped with at least ope relieving mechanism on top of the
container sized to permit venting of internal pressures generated
du;jg% fire exposure prevent container rupture.
SUBSTANTIATION: Term is used in the new protection tables to
be inserted into Section 4-8.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: This definition is too specific and
might rule out use of containers that are not constructed of metal.
Also, NFPA 30 does not now define specific types of containers. If
more specific definitions are needed, they can be added to Chapter
4. (For example, F-style containers are described in Footnote to
Table D-2.2.)

(Log #109)
Committee: FLC-FUN
30- 14 - (1-6 Viscous Liquid (New)): Reject
SUBMITTER: John Davenport, Industrial Risk Insurers
RECOMMENDATION: Add a new definition to read:
iscous Liguid. Liquid materials that have minimal am:
flammable or combustible liquids combined with inerts. This
combination may hav: ash point, however ial will not
flow if re]eased, will not. e in viscosity whe e

minimal amount of flammable or combustible liquid will pot burn
off quickly in a fire. The fire hazard created by the material is not

consistent with the flas int.

SUBSTANTIATION: “Viscous Liquid” is used in Section 4-8, but is
not defined in the Code.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: This definition is not adequate in that
it defines a “viscous liquid” not in terms of the property of viscosity,
but on fire behavior.

(Log #117)
Committee: FLC-FUN
30- 15 - (1-6 Secondary Containment Tank): Reject
SUBMITTER: Fugene S. Schmitt, Michigan State Police Fire
Marshals Division
RECOMMENDATION: Add the following language to the
definition of Secondary Containment Tank:
“For aboveground secondary containment tank see Section 2-3.4.1
Exception No. 2.”
SUBSTANTIATION: Confusion has occurred on the requirements
for aboveground secondary containment tanks, especially emergency
venting.
COM]\%II’ITEE ACTION: Reject.
COMMITTEE STATEMENT: This reference would imply a
different definition of aboveground secondary containment tank is
located in 2-3.4.1. This is not the case.

(Log #CP33)
Committee: FLC-FUN
30- 16 - (Chapter 1): Accept
SUBMITTER: Technical Committee on Fundamentals
RECOMMENDATION: Completely revise Chapter 1 to read as
follows:

1-1 Scope.

1-1.1 This code shall apply to the storage, handling, and use of
flammable and combustible liquids, including waste liquids, as
herein defined and classified.

1-1.2 This code shall not apply to the following:

(a) Any liguid that has a melting point equal to or greater than
100°F (87.8°C) or that does not meet the criteria for fluidity given in
the definition for “Liquid” in Section 1-6 of this Code.

(b) Any liquefied gas or cryogenic liquid as defined in Section 1-6
of this Code.

(c)* Any liquid that does not have a flash point, which can be
flammable under some conditions, such as certain halogenated
hydrocarbons and mixtures containing halogenated hydrocarbons.

(d) Any aerosol product. (See NFPA 30B, Code for the Manufac-
ture and Storage of Aerosol Products.)
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(e) Any mist, spray, or foam.

1-1.3 This Code shall also not apply to the following:

(a) Transportation of flammable and combustible liquids, as
governed by the U. S. Department of Transportation. (Require-
ments for transportation of flammable and combustible liquids are
found in NFPA 385, Standard for Tank Vehicles for Flammable and
Combustible Liquids, and in Title 49, Code of Federal Regulations,
Parts 100 through 199.

(b) Storage, handling, and use of fuel oil tanks and containers
connected with oil burning equipment. (See NFPA 31, Standard for
the Installation of Oil-Burning Equipment.)

1-2* Purpose. The purpose of this Code is to provide reasonable
requirements for the safe storage and handling of flammable and
combustible liquids.

1-3 Applicability. Chapters 2 and 3 apply to bulk storage of liquids
in tanks and similar vessels. Chapter 4 applies to storage of liquids
in containers and portable tanks in inside storage areas and in
warehouses. Chapter 5 applies to handling of liquids in manufactur-
ing and related operations and processes. Chapter 6 applies to
storage of flammable and combustible liquids in certain containers
and in certain tanks on farms and isolated construction projects.

1-4 Equivalency.

1-4.1 Nothing in this Code is intended to prevent the use of
systems, methods, or devices of equivalent or superior quality,
strength, fire resistance, effectiveness, durability, or safety over those
prescribed by this Code, provided that technical documentation is
submitted to the authority having jurisdiction to demonstrate
equivalency and the system, method, or device is approved for the
intended purpose.

1-4.2 The provisions of this Code shall be permitted to be altered
at the discretion of the authority having jurisdiction after consider-
ation of special situations, such as topographical conditions of the
site; presence or absence of protective features (barricades, walls,
etc.); adequacy of building exits; the nature of the occupancy;
proximity to buildings or adjoining property and the construction of
such buildings; capacity and construction of proposed storage tanks
and the nature of the liquids to be stored; the nature of the process;
the degree to which private fire protection is provided; and the
capabilities of the local fire department. Such alternate arrange-
ments shall provide protection at least equivalent to that required by
this Code.

1-4.3 The provisions of this Code shall also be permitted to be
altered at the discretion of the authority having jurisdiction in cases
where other regulations, such as for environmental protection,
impose requirements that are not anticipated by this Code. Such
alternate arrangements shall provide protection at least equivalent
to that required by this Code.

1-4.4 Installations made in accordance with the applicable
requirements of the following standards, shall be deemed to be in
compliance with this Code:

NFPA 30A, Automotive and Marine Service Station Code; NFPA
32, Standard for Drycleaning Plants; NFPA 33, Standard for Spray
Application Using Flammable and Combustible Materials; NFPA 34,
Standard for Dipping and Coating Processes Using Flammable or
Combustible Liquids; NFPA 35, Standard for the Manufacture of
Organic Coatings; NFPA 36, Standard for Solvent Extraction Plants;
NFPA 37, Standard for the Installation and Use of Stationary
Combustion Engines and Gas Turbines; NFPA 45, Standard on Fire
Protection for Laboratories Using Chemicals; and Chapter 10 of
NFPA 99, Standard for Health Care Facilities.

I-5 Retroactivity. The provisions of this Code are considered
necessary to provide a reasonable level of protection from loss of life
and property from fire and explosion. They reflect situations and
the state-of-the-art prevalent at the time the Code was issued. Unless
otherwise noted, it is not intended that the provisions of this Code
be applied to facilities, equipment, structures, or installations that
were existing or approved for construction or installation prior to
the effective date of this Code, except in those cases where it is
determined by the authority having jurisdiction that the existing
situation involves a distinct hazard to life or adjacent property.

1-6 Definitions. For the purpose of this Code, the following terms
shall be defined as follows:

Apartment House. A building or that portion of a building
containing more than two dwelling units.

Approved. Acceptable to the “authority having jurisdiction.”

NOTE: The National Fire Protection Association does not approve,
inspect or certify any installations, procedures, equipment, or
materials nor does it approve or evaluate testing laboratories. In
determining the acceptability of installations or procedures,
equipment or materials, the authority having jurisdiction may base
acceptance on comgliance with NFPA or other appropriate
standards. In the absence of such standards, said authority may
require evidence of proper installation, procedure or use. The
authority having jurisdiction may also refer to the listings or labeling
practices of an organization concerned with product evaluations
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which is in a position to determine compliance with appropriate
standards for the current production of listed items.

Assembly Occupancy. All buildings or portions of buildings used
for gathering 50 or more persons for such purposes as deliberation,
worship, entertainment, dining, amusement, or awaiting transporta-
tion.

Atmospheric Tank. A storage tank that has been designed to
operate at pressures from atmospheric through 0.5 psig (760 mm Hg
through 786 mm Hg) measured at the top of the tank.

Authority Having Jurisdiction. The “authority having jurisdiction”
is the organization, office or individual responsible for “approving”
equipment, an installation or a procedure.

NOTE: The phrase “authority having jurisdiction” is used in NFPA
documents in a broad manner since jurisdictions and “approval”
agencies vary as do their responsibilities. Where public safety is
[)rima.ry, the “authority having jurisdiction” may be a federal, state,

ocal or other regional department or individual such as a fire chief,
fire marshal, chief of a fire prevention bureau, labor department,
health department, building official, electrical inspector, or others
having statutory authority. For insurance purposes, an insurance
inspection department, rating bureau, or other insurance company
representative may be the “authority having jurisdiction.” In many
circumstances the property owner or his designated agent assumes
the role of the “authority having jurisdiction”; at government
installations, the commanding officer or departmental official may
be the “authority having jurisdiction.”

Barrel. A volume of 42 U.S. gal (158.9L).

Basement. A story of a building or structure having 1/2 or more of
its height below ground level and to which access for fire fighting
purposes is unduly restricted.

Boiling Point. See Subsection 1-7.2.

Boil-Over. An event in the burning of certain oils in an open top
tank when, after a long period of quiescent burning, there is a
sudden increase in fire intensity associated with expulsion of
burning oil from the tank. Boil-over occurs when the residues from
surface burning become more dense than the unburned oil and sink
below the surface to form a hot layer, which progresses downward
much faster than the regression of the liquid surtace. When this hot
layer, called a “heat wave ” reaches water or water-in-oil emulsion in
the bottom of the tank, the water is first superheated and then boils
almost explosively, overflowing the tank. Oils subject to boil-over
consist of components having a wide range of boiling points,
including both light ends and viscous residues. These characteristics
are present in most crude oils and can be produced in synthetic
mixtures.

NOTE: A boil-over is an entirely different phenomenon from a
slop-over or froth-over. Slop-over involves a minor frothing that
occurs when water is sprayed onto the hot surface of a burning oil.
Froth-over is not associated with a fire but results when water is
present or enters a tank containing hot viscous oil. Upon mixing,
the sudden conversion of water to steam causes a portion of the tank
contents to overflow.

Bulk Plant or Terminal. That portion of a property where liquids
are received by tank vessel, pipelines, tank car, or tank vehicle and
are stored or blended in bufk for the purpose of distributing such
liquids by tank vessel, pipeline, tank car, tank vehicle, portable tank,
or container.

Chemical Plant. A large integrated plant or that portion of such a
plant, other than a refinery or distillery, where liquids are produced
by chemical reactions or used in chemical reactions.

Closed Container. A container as herein defined, so sealed by
means of a lid or other davice that neither liquid nor vapor will
escape from it at ordinary temperatures.

Container. Any vessel of 60 U.S. gal (227 L) or less capacity used
for transporting or storing liquids.

Crude Petroleum. Hydrocarbon mixtures that have a flash point
below 150°F (65.6°C) and that have not been processed in a
refinery.

Cryogenic Liquid. A refrigerated liquid gas having a boiling point
betow -130°F (-90°C) at atmospheric pressure.

Distillery. A plant or that portion of a plant where liquids
produced by fermentation are concentrated and where the
concentrated products are also be mixed, stored, or packaged.

Dwelling. A Euilding that is occupied exclusively for residence
purposes and has not more than two dwelling units. Also, a building
that is used as a boarding or rooming house and which serves not
more than 15 persons with meals or sleeping accommodations or
both.

Dwelling Unit. One or more rooms arranged for the use of one or
more individuals living together as a single housekeeping unit, with
cooking, living, sanitary, and sleeping facilities.

Educational Occupancy. A building or structure or any portion
thereof used for the purpose of learning or of receiving educational
instruction.
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- Fire Area. An area of a building separated from the remainder of

the building by construction having a fire resistance of at least 1 hr
and having all communicating openings properly protected by an
assembly having a fire resistance rating of at least 1 hr.

Flash Point. See Subsection 1-7.2.

Fugitive Emissions. Releases of flammable vapor that continuously
or intermittently occur from process equipment during normal
operations. These include leaks from pump seals, valve packing,
flange gaskets, compressor seals, process drains, etc.

Hazardous Material or Hazardous Chemical. Material presenting
dangers beyond the fire problems relating to flash point and boiling
point. These dangers can arise from but are not limited to toxicity,
reactivity, instability, or corrosivity. .

Hazardous Materials Storage Locker. A movable prefabricated
structure, manufactured primarily at a site other than the final
location of the structure and transported completely assembled or in
a ready-to-assemble package to the final location. Itis intended to
meet local, state, and federal requirements for outside storage of
hazardous materials.

Hazardous Reaction or Hazardous Chemical Reaction. Reactions
that result in dangers beyond the fire problems relating to flash
point and boiling point of either the reactants or of the products.
These dangers might include, but are not limited to, toxic effects,
reaction speed (including detonation), exothermic reaction, or
production of unstable or reactive materials.

Hotel. Buildings or groups of buildings under the same manage-
ment in which there are sleeping accommodations for hire,
primarily used by transients who are lodged with or without meals,
including, but not limited to, inns, clubs, motels, and apartment
hotels. :

Incidental Liquid Use or Storage. Use or storage as a subordinate
activity to that which establishes the occupancy or area classification.

Inside Liquid Storage Area. A room or building used for the
storage of liquids in containers or portable tanks, separated from
other types of occupancies. Such areas include:

Inside Room. A room totally enclosed within a building and
having no exterior walls.

Cut-Off Room. A room within a building and having at least one
exterior wall.

Attached Building. A building having only one common wall with
another building having other types of occupancies.

Liquid Warehouse. A separate, detached building or attached
building used for warehousing-type operations for liquids.

Institutional Occupancy. A building or structure or any portion
thereof used by gersons who are harbored or detained to receive
medical, charitable, or other care or treatment or by persons
involuntarily detained.

Labeled. Equipment or materials to which has been attached a
label, symbol or other identifying mark of an organization accept-
able to the “authority having jurisdiction” and concerned with
product evaluation, that maintains periodic inspection of produc-
tion of labeled eguipment or materials and by whose labeling the
manufacturer indicates compliance with appropriate standards or
performance in a specified manner.

Liquefied Gas. A gas that, under its charged pressure, is partially
liquid at 70°F (21°C).

Liquid. See Subsection 1-7.2.

Listed. Equipment or materials included in a list published by an
organization acceptable to the “authority having jurisdiction” and
concerned with product evaluation, that maintains periodic
inspection of production of listed equipment or materials and whose
listing states either that the equipment or material meets appropri-
ate standards or has been tested and found suitable for use in a
specified manner.

NOTE: The means for identifying listed equipment may vary for
each organization concerned with product evaluation, some of
which do not recognize equipment as listed unless it is also labeled.
The “authority having jurisdiction” should utilize the system
employed by the listing organization to identify a listed product.

Low-Pressure Tank. A storage tank designed to withstand an
internal pressure above 0.5 psig (3.5 kPa) but not more than 15 psig
(103.4 kPa) measured at the top of the tank.

Mercantile Occupancy. A building or structure or any portion
thereof used for the wholesale or retail displaying, selling, or buying
of goods, wares, or merchandise.

Occupancy Classification. The system of defining the predominant
operating characteristic of a portion of a building or plant for
purposes of applying relevant sections of this code. This may
include but is not limited to distillation, oxidation, cracking, and
polymerization.

Office Occupancy. A building or structure or any portion thereof
used for the transaction of business or the rendering or receiving of
professional services.
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Operating Unit (Vessel) or Process Unit (Vessel). The equipment
in which a unit operation or unit process is conducted. (See also
definition of Unit Operation or Unit Process.)

Operations. A general term that includes, but is not limited to, the
use, transfer, storage, and processing of liquids.

Outdoor Occupancy Classification. Similar to occupancy classifica-
tion, except that it applies to outdoor operations not enclosed in a
building or shelter.

Portable Tank. Any closed vessel having a liquid capacity over 60
U.S. gallons (227 L) and not intended for fixed installation.

Pressure Vessel. Any fired or unfired vessel within the scope of the
applicable section of the ASME Boiler and Pressure Vessel Code.

Process or Processing. An integrated sequence of operations. The
sequence can be inclusive of both physical and chemical operations,
unless the term is modified to restrict it to one or the other. The
sequence can involve, but is not limited to, preparation, separation,
purification, or change in state, energy content, or composition.

Protection for Exposures. Fire protection for structures on
property adjacent to liquid storage. Fire protection for such
structures shall be acceptable when located either within the
jurisdiction of any Eublic fire department or adjacent to plants
having private fire brigades capable of providing cooling water
streams on structures on property adjacent to liquid storage.

Refinery. A plant in which flammable or combustible liquids are
produced on a commercial scale from crude petroleum, natural
gasoline, or other hydrocarbon sources.

Safety Can. An approved container, of not more than 5 gal (18.9
L) capacity, having a spring-closing lid and spout cover and so
designed that it will safely relieve internal pressure when subjected
to fire exposure.

Secondary Containment Tank. A tank having an inner and an
outer wall with an interstitial space (annulus) %etween the walls and
having means for monitoring the interstitial space for a leak.
Underground secondary containment tanks are of either Type I or
Type II construction.

Type 1. A primary tank wrapped by an exterior shell that is in
direct contact with it. The exterior shell might or might not wrap the
full 360 degree circumference of the primary tank.

Type II. A primary tank wrapped by an exterior shell that is
physically separated from it by stand-offs and wraps the full 360
degree circumference of the primary tank.

Stable Liquid. Any liquid not defined as unstable.

Storag7e Tank. Any vessel having a liquid capacity that exceeds 60
gal (227 L), is intended for fixed installation and is not used for
processing.

Storage Tank Building. A roofed structure that contains storage
tanks and that limits the dissipation of heat or the dispersion of
flammable vapors or restricts fire fighting access and control and
that is installed in accordance with the requirements of Section 2-5.

Unit Operation or Unit Process. A segment of a physical or
chemical process that might or might not be integrated with other
segments to constitute the manufacturing sequence.

Unstable Liquid. A liquid that, in the pure state or as commercially
produced or transported, will vigorously polymerize, decompose,
undergo condensation reaction, or become self-reactive under
conditions of shock, pressure, or temperature.

Vapor Pressure. See Subsection 1-7.2.

Vapor Processing Equipment. Those components of a vapor
processing system designed to process vapors or liquids captured
during transfer operations.

Vapor Processing System. A system designed to capture and
process vapors displaced during transfer operations by use of
mechanical or chemical means. Examples are systems using blower-
assist for capturing vapors and refrigeration, absorption, and
combustion systems for processing vapors.

Vapor Recovery System. A system designed to capture and retain,
without processing, vapors displaced during transfer operations.
Examples are balanced-pressure vapor displacement systems and
vacuum assist systems without vapor processing.

Ventilation. As specified in this code, movement of air that is
provided for the prevention of fire and explosion. It is considered
adequate if it is sufficient to prevent accumulation of significant

uantities of vapor-air mixtures in concentrations over one-fourth of
the lower flammable limit.

Warehouses.

General-Purpose Warehouse. A separate, detached building or
portion of a building used only for warehousing-type operations.

Liquid Warehouse. (See definition under Inside Storage Area.)

NOTE: Warehousing operations referred to in these definitions
are those operations not accessible to the public and include general
purpose, merchandise, distribution, and industrial warehouse-type
operations.
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Wharf. Any dock, pier, bulkhead, or other structure over or
contiguous to navigable water with direct physical access from land,
the primary function of which is the transfer of liquid cargo in bulk
between shore installations and any tank vessel, such as a ship, barge,
lighter boat, or other mobile floating craft.

1-7 Definition and Classification of Liquids. [RESERVED]

1-8 Use of Other Units. If a value for measurement given in this
standard is followed by an equivalent value in other units, the first
stated shall be regarded as the requirement. The given equivalent
value shall be considered to be approximate.

1-9 General Requirements.

1-9.1 Storage. Liquids shall be stored in tanks in accordance with
Chapter 2 of this Code or in containers, portable tanks, and
intermediate bulk containers in accordance with Chapter 4 of this
Code.

1-9.2 Pressure Vessels. All new pressure vessels that contain
flammable or combustible liquids shall meet the following:

(a) Fired pressure vessels shall be designed and constructed in
accordance with Section I (Power Boilers), or Section VIII, Division
1 or Division 2 (Pressure Vessels), as applicable, of the ASME Boiler
and Pressure Vessel Code.

(b) Unfired pressure vessels shall be designed and constructed in
accordance with Section VIII, Division 1 or Division 2, of the ASME
Boiler and Pressure Vessel Code.

(c) Pressure vessels that do not meet the requirements of (a) or
(b) shall be permitted to be used provided approval has been
obtained from the state or other governmental jurisdiction in which
they are to be used. (Such pressure vessels are generally referred to
as “State Special.”)

1-9.3 Exits. Egress from buildings and areas covered by this code
shall meet the requirements of NFPA 101, Life Safety Code.

Appendix A

A-1-1.2(c) Certain mixtures of flammable or combustible liquids
and halogenated hydrocarbons either do not exhibit a flash point
using the standard closed-cup test methods or will exhibit elevated
flash points. However, if the halogenated hydrocarbon is the more
volatiFe component, preferential evaporation of this comFonent can
result in a liquid that does have a flash point or has a flash point that
is lower than the original mixture. In order to evaluate the fire
hazard of such mixtures, flash point tests should be conducted after
fractional evaporation of 10, 20, 40, 60, or even 90 percent of the
original sample or other fractions representative of the conditions of
use. For systems such as open process tanks or spills in open air, an
open-cup test method might be more appropriate for estimating the
fire hazard.

A-1-2 Requirements for the safe storage and use of the great variety
of flammable and combustible liquids commonly available depend
primarily on their fire characteristics, particularly the flash point,
which is the basis for the classification system given in Section 1-7. It
should be noted that a liquid’s classification can be changed by
contamination. For example, placing a Class II liquid into a tank
that last contained a Class I liquid can change the flash point of the
former so that it falls into the range of a Class I liquid. The same
situation can exist where a Class II liquid is exposed to the vapors of
a Class I liquid via an interconnecting vapor line. (See 2-3.7.4 and 2-
4.5.6.) Care must be exercised in such cases to apply the require-
ments appropriate to the actual classification. Refer to NFPA 49,
Hazardous Chemicals Data, and NFPA 325M, Fire Hazard Properties
of Flammable Liquids, Gases, for flash point and other fire hazard
data.

The volatility of a liquid is increased by heating. Where Class 11 or
Class III liquids are exposed to storage conditions, use conditions, or
process operations where they are naturally or artificially heated to
or above their flash points, additional fire safety features might be
necessary. These include ventilation, exposure to ignition sources,
diking, and electrical area classification.

Additional fire safety considerations might also be necessary for the
safe storage and use of liquids that have unusual burning characteris-
tics, that are subject to self-ignition when exposed to air, that are
highly reactive with other substances, that are subject to explosive
decomposition, or that have other special properties that dictate
safeguards over and above those specified for a normal liquid of
similar flash point classification.

SUBSTANTFATION: This complete rewrite of Chapter 1 of NFPA
30 is being done to comply with the NFPA Manual of Style; to
incorporate the text of NFPA 321 as a new section on definition and
classification of liquids; and to simplify the text.

COMMITTEE ACTION: Accept.
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(Log #CP34)
Committee: FLC-FUN
30-17-(1-1.1): Accept
SUBMITTER: Technical Committee on Fundamentals
RECOMMENDATION: In the proposed new version of Chapter 1
of NFPA 30, as printed in Committee Proposal 30-16 (Log #CP33),
add the following appendix item to Subsection 1-1.1:

A-1-1.1 Liquids that are solid at 100°F or above, but are handled,
used, or stored at temperatures above their flashpoints should be
reviewed against pertinent sections of this code.
SUBSTANTIATION: Although these materials are exempt from
NFPA 30 by means of 1-1.1, if they are stored handled or used in a
manner that might cause a fire hazard, then some of the require-
ments of NFPA 30 might be applicable.

COMMITTEE ACTION: Accept.

(Log #CP35)
Committee: FLC-FUN
30-18 - (1-6 Atmospheric Tank): Accept
SUBMITTER: Technical Committee on Fundamentals
RECOMMENDATION: Revise the definition of “atmospheric tank”
to read:

Aumospheric Tank.* A storage tank that has been designed to
operate at pressures frorn atmospheric through 1.0 psig (760 mm Hg
through 812 mm Hg), measured at the top of the tank.

A-1-6, Atmospheric Tark. Older style flat roof tanks were designed
to operate at pressures from atmospheric through 0.5 psig (760 mm
Hg through 786 mm Hg), measured at the top of the tank. This
limitation was established to avoid continuous stress on the roof

lates of the tank.

SUBSTANTIATION: This changes the upper pressure limit from
0.5 psig to 1.0 psig. This change recognizes the current design
specifications of typical atmospheric storage tanks.

OMMITTEE ACTION: Accept.

(Log #CP36)
Committee: FLC-FUN
30-19 - (1-6 Building (New)): Accept
SUBMITTER: Technical Committee on Fundamentals
RECOMMENDATION: Add a new definition for “building” to read:
Building. A three-dimensional space that is enclosed by a roof and
a wall that covers more than one-half of the possible area of the sides
of the space, is of sufficient size to allow entry by personnel, will
likely limit the dissipation of heat or dispersion of vapors, and
restricts access for fire fighting. .
SUBSTANTIATION: This definition is necessary to distinguish
between true buildings and weather shelters that do not need to be
treated as buildings.
COMMITTEE ALEI'ION:: Accept.

(Log #CP37)
Committee: FLC-FUN
30-20 - (1-7): Accept
SUBMITTER: Technical Committee on Fundamentals
RECOMMENDATION: Add a new Section 1-7, Definition and
Classification of Liquids as follows:

1-7 Definition and Classification of Liquids.

1-7.1 Scope. This section shall estzbligl a uniform system of
defining and classifying {lammable and combustible liquids for the
purpose of proper application of this Code. This section shall apply
to any liquid within the scope of and subject to the requirements of
this Code.

1-7.1.1 This section shall not apply to mists, sprays, or foams.

1-7.1.2 This section shall not apply to liquids that do not have flash
points, but are capable of burning under certain conditions, such as
certain halogenated hydrocarbons and certain mixtres of flam-
mable or combustible liuids and halogenated hydrocarbons. [See
A-1-1.2(c)]

1-7.2 Definitions. For the purpose of this section, the following
terms shall have the definitions given.

Boiling Point.* The ternperature at which the vapor pressure of a
liquid equals the surrounding atmospheric pressure. For purposes
of defining the boiling point, atmospheric pressure shall be
considered to be 14.7 psia (760 mm Hg). Where an accurate boiling
point is unavailable for a particular liquid or for mixtures that do
not have a constant boiling point, the 20 percent point of a

29

distillation performed in accordance with ASTM D86, Standard
Method of Test for Distillation of Petroleum Products, shall be
considered to be the boiling point.

Flash Point.* The minimum temperature of a liquid at which
sufficient vapor is given off to form an ignitible mixture with air,
near the surface of the liquid or within the vessel used, as deter-
m'i7ned by the appropriate test procedure and apparatus specified in
1-7.4.

Liquid. Any material that has a fluidity greater than that of 300
penetration asphalt when tested in accordance with ASTM D5, Test
for Penetration for Bituminous Materials.

Vapor Pressure.* The pressure, measured in pounds per square
inch, absolute (psia), exerted by a liquid, as determined by ASTM
D323, Standard Method of Test for Vapor Pressure of Petroleum
Products (Reid Method).

1-7.3* Classification and Definition of Liquids. Any liquid within
the scope of this Code and subject to the requirements of this Code
shall be known generally as either a flammable liquid or a combus-
tible liquid and shall be defined and classified in accordance with
this subsection.

1-7.3.1 Flammable Liquid. Any liquid that has a closed-cup flash
point below 100°F (37.8°C), as determined by the test procedures
and apparatus set forth in Subsection 1-7.4. Flammable liquids shall
be classified as Class I as follows:

Class I Liquid. Any liquid that has a closed cup flash point below
100°F (37.8°C) and a Reid vapor pressure not exceeding 40 psia
(2068.6 mm Hg) at 100°F (37.8°C), as determined by ASTM D 323,
Standard Method of Test for Vapor Pressure of Petroleum Products
(Reid Method). Class I liquids shall be further classified as follows:

Class 1A liquids shall include those liquids that have flash points
below 73°F (22.8°C) and boiling points below 100°F (37.8°C).

Class IB liquids shall include those liquids that have flash points
below 73°F (22.8°C) and boiling points at or above 100°F (37.8°C).

Class IC Ii(luids shall include those li%uids that have flash points at
or above 73°F (22.8°C), but below 100°F (37.8°C).

1-7.3.2 Combustible Liquids. A combustible liquid shall be defined
as any liquid that has a closed-cup flash point at or above 100°F
(37.8°C), as determined by the test procedures and apparatus set
forth in Subsection 1-7.4. Combustible liquids shall be classified as
Class Il or Class III as follows:

Class II liquid. Any liquid that has a flash point at or above 100°F
(37.8°C) and below 140°F (60°C).

Class IIIA. Any liquid that has a flash point at or above 140°F
(60°C), but below 200°F (93°C).

Cl::ss IIIB. Any liquid that has a flash point at or above 200°F
(93°C).

1-7.4 Determination of Flash Point. The flash point of a liquid
shall be determined according to the methods specified in this
subsection.

1-7.4.1 The flash point of a liquid having a viscosity below 5.5
centiStokes at 104°F (40°C) or below 9.5 centiStokes at 77°F (25°C)
shall be determined in accordance with ASTM D56, Standard
Method of Test for Flash Point by the Tag Closed Tester.

Exception: Cut-back asphalts, liquids that tend to form a surface
film, and liquids that contain suspended solids shall not be tested in
accordance with ASTM D 56, even if they otherwise meet the
viscosity criteria.

1-7.4.2 The flash point of a liquid having a viscosity of 5.5
centiStokes or more at 104°F (40°C) or 9.% centiStokes or more at
77°F (25°C) or a flash point of 200°F (93.4°C) or higher shal! be
determined in accordance with ASTM D93, Standard Test Method
for Flash Point by the Pensky-Martens Closed Tester.

1-7.4.3 As an alternative, ASTM D3278, Standard Method of Tests
for Flash Point of Liquids by Setaflash Closed Tester, shall be
permitted to be used for paints, enamels, lacquers, varnishes, and
related products and their components that have flash points
between 32°F (0°C) and 230°F (110°C) and viscosities below 150
Stokes at 77°F (25°C).

1-7.4.4 As an alternative, ASTM D3828, Standard Test Methods for
Flash Point of Liquids by Setaflash Closed Tester, shall be permitted
to be used for materials other than those for which ASTM D 3278 is
specifically required.

Aﬁpendix A

This Appendix is not a part of the requirements of this NFPA
document, but is included for information purposes only.

A-1-7.2 Boiling Point. At the boilin% point, the surrounding
atmospheric pressure can no longer hold the liquid in the liquid
state and the liquid boils. A low boiling point is indicative of a high
vapor pressure and a high rate of evaporation.

A-1-7.2 Flash Point. Flash point is a direct measure of a liquid’s
volatility, its tendency to vaporize. The lower the flash point, the
greater the volatility and the greater the risk of fire. Flash point is
determined using one of several different test procedures and
apparatus that are specified in 1-7.4.
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A liquid that has a flash point at or below ambient temperature is
easy to ignite and will burn quickly. On ignition, the spread of flame
over the surface of such a liquid will be rapid, because it is not
necessary for the fire to expend energy heating the liquid to
generate more vapor. Gasoline is a familiar example. A liquid with
a flash point above ambient temperature presents less risk because it
must be heated to generate enough vapor to become ignitible; it is
more difficult to ignite and presents less potential for the generation
and spread of vapor. A common example is home heating oil (Fuel
Oil No. 2). Home heating oil must be atomized to a fine mist in
order for it to be easily ignited.

Certain solutions of liquids in water exhibit a flash point using the
standard closed-cup test procedures but will not burn and might
even extinguish a fire. To assist identifying such solutions, the
following standards are helpful: ASTM D4207, Standard Test
Method for Sustained Burning of Low Viscosity Liauid Mixtures by
the Wick Test, and ASTM 4206, Standard Test Method for Sustained
Burning of Liquid Mixtures by the Setaflash Tester (Open Cu(f).
Liquid mixtures that do not sustain combustion for a specified time
at a specified temperature are considered to be noncombustible.
These tests provide additional data for determining proper storage
and handling of such mixtures. In a confined space, such mixtures
might still create an ignitible vapor-air mixture, depending on the
amount of flammable liquid in the mixture and the quantity of the
spill.

lljlelatecl to the flash point is the “fire point”. The fire point of a
liquid is the temperature at which ignition of vapors will result in
continued burning. As the term “flash point” suggests, the vapors
generated at that temperature will flash, but will not necessarily
continue to burn. While the difference between flash point and fire
point has some significance when conducting flash point tests, it is
ignored in practice and the flash point is used to classify the liquid
and characterize its hazard.

For more information, see ASTM E502, Standard Test Method for
Selection and Use of ASTM Standards for the Determination of
Flash Point of Chemicals by Closed Cup Methods and the ASTM
Manual on Flash Point Standards and Their Use.

A-1-7.2, Vapor Pressure. Vapor pressure is a measure of the
pressure that the liquid exerts against the atmosphere above it. l!.ust
as the atmosphere exerts pressure on the surface of the liquid, the
liquid pushes back. Vapor pressure is normally less than atmo-
spheric pressure and is a measure of the liquid’s tendency to
evaporate, to move from the liquid to the gaseous state. This
tendency is also referred to as volatility, thus the use of the term
“volatile” to describe liquids that evaporate very easily. The higher
the vapor pressure, the greater the rate of evaporation and the lower
the boiling point. Simply put, this means more vapors and increased
fire risk.

A-1-7.3 The classification of liquids is based on flash points that
have been corrected to sea level, in accordance with the relevant
ASTM test procedures. At high altitudes, the actual flash points wiil
be significantly lower than those either observed at sea level or
corrected to atmospheric pressure at sea level. Allowances might be
necessary for this difference in order to appropriately assess the risk.

Table A-1-7.3 presents a comparison of the definitions and
classification of flammable and combustible liquids, as set forth in
section 1-7 of this Code, with similar definitions and classification
systems used by other regulatory bodies.

NOTE: The Hazardous Materials Regulations of the U. S.
Dega.rtment of Transportation (DOT), as set forth in the Code of
Federal Regulations, Title 49, Parts 173.120(b) (2) and 173.150(f),
provide an exception whereby a flammable liquid that has a flash
point between 100°F (37.8°C) and 141°F (60.5°C) and does not also
meet the definition of any other DOT hazard class can be reclassi-
fied as a combustible liquid (i.e., one having a flash point above
141°F (60.5°C) for shipment by road or rail within the United States.
SUBSTANTIATION: This incorporates text of NFPA 321 into NFPA
30.

COMMITTEE ACTION: Accept.

(Log #40)
Committee: FLC-TAN
30-22 - (2-1): Acceptin Principle
SUBMITTER: Peter R. Marshall, Charlotte, NC
RECOMMENDATION: This chapter shall apply to aboveground,
underground, and inside storage of liquids in fixed tanks; and, in
portable tanks whose capacity exceeds 660 gal (2498 L).

(Added separation of the two independent requirements [; and ,]!)
SUBSTANTIATION: As presently written the application of this
chapter is unclear. The 1991 edition of the Flammable and
Combustible Liquids Code Handbook provided no explanatory
commentary regarding the scope of Chapter 2 while the 1993
edition has included a lengthy commentary beginning with “[t is
sometimes assumed... This is not correct.” Clearly the committee
has come to the realization that this paragraph is up for misinterpre-
tation. As a matter of fact, as written it does NOT state what the
explanatory commentary states. However, the explanatory commen-
tary is quite clear as to what the scope of Chapter 2 is and is
conveyed more accurately in the proposal above.

COMMITTEE ACTION: Accept in Principle.

Revise 2-1 to read:

2-1 Scope. This chapter shall apply to:

(a) the storage of flammable and combustible liquids in fixed
aboveground and underground tanks;

(b) the storage of flammable and combustible liquids in fixed
aboveground tanks in buildings;

(¢) the storage of flammable and combustible liquids in portable
tanks whose caﬁmcity exceeds 660 gal (2500 L); and

(d) the installation of such tanks and portable tanks.
COMMITTEE STATEMENT: This revision of the Scope of Chapter
2 should eliminate any confusion.

A-1-7.3 Comparative Classification of Liquids

Agency Agency Agency Flash Point NFPA Definition NFPA Classification NFPA Flash Point
Classification
ANSI/CMA Z129.1-1994 Flammable < 141°F Flammable Combustible Class I and Class II < 100°F
Class ITIA 2100°F to <140°F
2140°F to <200°F
Combustible >141°F to <200°F Combustible Class ITIA >140°F to <200°F
DOT Flammable <141°F Flammable Class I <100°F
Combustible Class IT 2100°F to <140°F
Class ITIA 2140°F to <200°F
Combustible 2141°F to <200°F Combustible Class IITA >140°F 10 <200°F
DOT HM-1891 Domestic Flammable <100°F Flammable Class I <100°F
Exception (2) . A
Combustible 2100°F to <200°F Combustible Class 1T 2100°F to <140°F
Class IITA >140°F to <200°F
UN Flammable <141°F Flammable Class 1 <100°F
Combustible Class I 2100°F to <140°F
Class ITIA 2140°F to <200°F
Combustible 2141°F to <200°F Combustible Class IT >100°F to <140°F
Class ITIA 2140°F to <200°F

(a) See "Note" in A-1-7.3.
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(Log #69)
Committee: FLG-TAN
30- 23 - (Table 2-1): Reject
SUBMITTER: Rick Thornberry, ConVault
RECOMMENDATION: Revise table to read as follows:
SUBSTANTIATION: The purpose of this proposal is to recognize
the new aboveground tank technology known as protected
aboveground tanks which are similar to fire resistant tanks presently
regulated in NFPA 30A-1993. Protected aboveground tanks,
however, achieve a greater fire resistive protection than fire resistant
tanks and also provide protection against vehicle impact and ballistic
impact. A companion proposal to NFPA 30A establishes the
performance criteria for protected aboveground tanks and also
specifies that such tanks be provided with enclosed secondary
containment to provide an additional level of fire safety. Another
companion code change to NFPA 30 proposes a new Section 2-2.6
which specifies the requirements for protected aboveground tanks
based on NFPA 30A and limits their individual capacity to 12,000 gal.
Protected aboveground tanks provide a significant level of fire
safety which is at least equivalent to horizontal or vertical tanks with
emergency relief venting provided with an approved inerting system
or an approved foam system. In accordance with Table 2-1, these
tanks are allowed a reduction of 50 percent in the minimum
distances shown in Table 2-6. Since protected aboveground tanks
provide passive fire resistive protection and are of substantial
coustruction and contain enclosed secondary containment, they
pose a very minimal fire hazard to any surrounding buildings, public
ways, or adjacent properties. Therefore, it appears reasonable to
allow a further reduction in the minimum separation distances
specified in Tables 2-1 and 2-6 as indicated in this proposal. The
Eroposed distances appear reasonable given the protection provided
y protected aboveground tanks relative to the other separation
distances specified in Table 2-1 for “unprotected” tanks provided
with active fire protection systems.

COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee does not
believe this proposal presents adequate justification for this change.

(Log #CP22)

Committee: FLLC-TAN
30- 24 - (2-1 Exception (New)): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Add an exception to 2-1 to read:

“Exception: Tanks that do not exceed 1,100 gal and located at

farms and isolated sites, as covered in Chapter 6.”
SUBSTANTIATION: This exception will eliminate any potential
conflict between the requirements of Chapter 2 and the new
Chapter 6, which addresses farms and isolated sites.
COMMITTEE ACTION: Accept.

Table 2-1 Stable Liquids [Operating Pressure 2.5 psig (17.2 kPa) or Less]

Type of Tank Protection

Minimum Distance in Ft from
Nearest Side of Any Public Way or
Built Upon, Including the from Nearest Important Buildin;
Opposite Side of a Public Way -anéd on the Same Property
Sh

Do Nail s -4k S

Minimum Distance in Ft from
Property Line that Is or Can Be

Floating Roof E Protection for exposures""l

[See 2-3.2.1(a)]

1/2 times diameter of tank 1/6 times diameter of tank

None

Diameter of tank but need not
exceed 175 ft

1/6 ames diameter of tank

Vertical with Weak Roof-to-Shell
Se:tn{1

(See 2-3.2.2)

Approved foam or inerting
system**= on tanks not exceeding
150 ft in diamete

1/2 times diameter of tank 1/6 times diameter of tank

Protection for exposu resw1

Diameter of tank 1/3 umes diameter of tank

None

2 times diameter of tank but need
not exceed 350 ft

1/3 ames diameter of tank

Horizontal and Vertical with
Emergency Relief Venting to Limit
Pressures to 2.5 psig 4

Approved inerting systcm‘“’z on
the tank or approved foam system
on vertical tanks

1/2 times Table 2-6 1/2 times Table 2-6

Protection for exposures® 1 Table 2-6 Table 2-6
None 2 tunes Table 2-6 Table 2-6
Protected Aboveground Tank Protection for exposures 1 2:1/2 0
(See 2-2.6)
None 5 2:1/2

SI Units: 1 ft = 0.3m.

1 *See definition of "Prctection for Exposures.”
2 **See NFPA 69, Standard on Explosion Prevention Systems

3 *#**For tanks over 150 ft in diameter, use "Protection for Exposures” or "None," as applicable.

4 In no case shall the minimum distance be less than 5 ft.
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(Log #36)

Committee: FLG-TAN
30- 25 - (2-2.3 (New)): Reject
SUBMITTER: Mike Psalidas, Aviation Equipment Repair Services
RECOMMENDATION: Above ground atmospheric tanks, including
those incorporating secondary containment, whose Furpose shall be
for storing flammable or combustible liquids, and whose capacity
does not exceed 50,000 USG shall be labeled or listed with one of
the following standards:

(a) Underwriters Laboratories Inc., UL-142, Standard for Steel
Aboveground Tanks for Flammable & Combustible Liquids; UL-80,
Standard for Steel Inside Tanks for OIL Burner Fuel.

(b) American Petroleum Institute Standard No. 650, Welded Steel
Tanks for Oil Storage.

(c) American Petroleum Institute Specifications-12D), Field Welded
Tanks for Storage of Production Liquids; 12F, Shop Welded Tanks
for Storage of Production Liquids.

SUBSTANTIATION: There has been a dramatic increase in the
placement of aboveground flammable or combustible product tanks
in the 50,000 USG or less category, with a larger increase expected.
This requirement, since these size tanks are predominantly placed in
service stations, truck stops, airports, etc. would assure both
consumer and regulatory authorities that construction standards,
calculations, and safety issues and equipment for these types of tanks
have been met, and are periodically reviewed. Since it’s conceivable
these types of tanks can and/or will end up in neighborhood
facilities, the need for quality assurance and independent review of
all phases of their construction and design seems most imperative.
COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The existing requirements are
adequate for safe installation. NFPA 30’s requirements are intended
to provide a reasonable degree of fire safety, yet maintain some
flexibility. The authority having jurisdiction is eml;owered to impose
additional restrictions where conditions warrant. The submitter is
further advised that aboveground tanks at service stations are
governed by the more restrictive requirements of NFPA 30A.

(Log #CP24)
Committee: FLC-TAN

30- 26 - (2-2.3.1): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Revise 2-2.3.1 by adding the following text:

“Tanks designed and constructed to API 650 shall be permitted to
operate at pressures from atmospheric to 1.0 psig, measured at the
top of the tank. An engineering analysis shall be required for any
other tank that is intended for use at pressures above the 0.5 psig
permitted for atmospheric tanks. In no case shall an atmospheric
tank be permitted to be operated above 1.0 psig.”
SUBSTANTIATION: This proposed addition recognizes the ability
of API 650 tanks to operate at pressures beyond the 0.5 psig upper
limit set by NFPA 30 for atmospheric tanks. It also directs the user
to conduct an engineering analysis of any other atmospheric tank
that might serve at operating pressures between 0.5 psig and 1.0
psig. Finally, this addition sets an absolute limit to the operating
pressure of tanks designed for atmospheric service.
COMMITTEE ACTION: Accept.

(Log #22)
Committee: FLC-TAN
30-27-(2-2.3.1 (New)): Accept in Principle

SUBMITTER: Jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Add new text as follows:

Und. iters oratorie o
Corrosion Protection S or Stee] Und und Storage Tan
UL1746.

SUBSTANTIATION: Underground storage tanks are listed to this
UL Standard and therefore should be referenced as UL58, UL142,
and UL1316 are currently referenced.
COMMITTEE ACTION: Acceptin Principle.

Refer tg Committee Action on Proposals 30-47 (Log #26) and 3048
(Log #27).
COl%iMITTEE STATEMENT: UL 1746 is already appropriately
referenced in Subsections 2-4.3(a)6 and 2-4.3(b).
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(Log #47)
Committee: FLG-TAN
30-28 - (2-2.4.3): Accept
SUBMITTER: Jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Revise text:

Horizontal Cylindrical and Rectanguiar tanks built according to
Underwriters Laboratories Inc. requirements in 2-2.3.1 shall be
permitted to be used for operating pressures not exceeding 1 psig
(6.9 kPa) and shall be limited to 2.5 psig (17.2 kPa) under emer-

gency venting condijtions. Vertical Tanks built according to
Underwriters Laboratories Inc., requirements in 2-2.3.1 require an
Eg%’gggg’gg evaluation if operated above 0.5 psig.
SUBSTANTIATION: Clarifies that UL Listed Vertical Atmnospheric
Tanks when operated above 0.5 psig require an evaluation to

determine their suitability for the specific application.
COMMITTEE ACTION: Accept.

(Log #10)
Committee: FLC-TAN
30- 29 - (2-2.5.1): Reject
SUBMITTER: Lanny R. Berke, 3M
RECOMMENDATION: Revise text as follows:
“The pressure of the vessel shall never exceed the design pressure
of the vessel.”
SUBSTANTIATION: 1. “Normal” and “abnormal” are not defined.
2. Isit the intent that abnormal operating pressure of the vessel be
allowed to exceed the design pressure of the vessel?
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems points out that, under abnormal
conditions, the tank is allowed to exceed its design pressure by the
American Society of Mechanical Engineers Boiler and Pressure
Vessel Code. The submitter is referred to this Code for criteria on
“normal operating pressure.”

(Log #43)
Committee: FLC-TAN
30-30 - (22.6): Reject
SUBMITTER: Charles E. Kaempen, KCL Projects Ltd.
RECOMMENDATION: Revise text:

2-2.6 Provisions for Internal Corrosion. Atmospheric under-

o) storage tanks, includi S ing sec
i all be built so that interpal corrosio e prima
container o ur during a thirty year design life of the tank.

SUBSTANTIATION: The wording as well as the intent of para-
graph 2-2.6 in the 1993 edition of NFPA Document No. 30 is not
clear. For example, it should be made clear that the intent of
paragraph 2-2.6 is to provide environmental protection by prevent-
ing the unauthorized and uncontrolled release of flammable and
combustible liquids from steel underground storage tanks. External
corrosion of steel tanks can be inhibited by properly installed
cathodic protection (sacrificial zinc or magnesium anodes) or by
fiberglass coatings (such as described in UL 1746 Standard for
External Corrosion Protection Systerns for Steel Underground
Storage Tanks). But neither cathodic protection or nonmetallic
coatings prevent corrosion of the bottom of a steel tank used as the
rimary container for flammable and combustible liquids. Itis well
own that the bottom every fuel tank is covered by a measurable
quantity of low pH water. If the tank bottom is unprotected steel, it
will experience internal corrosion that will eventually produce
leakage of the tank’s lit})uid contents resulting in damage to the
environment and possible pollution of underground water supplies.
The wording should be an unambiguous statement that, regardless
of the sponsor of tank design, internal corrosion of the primary
container, should be prevented for a period of at least 30 years. This
is not an unreasonable requirement since 30 years is the recom-
mended minimum tanks gesign life established by the Steel Tank
Institute and by manufacturers of nonmetallic underground storage
tanks that comply with the requirements established by Underwrit-
ers Laboratories Inc., under Subject 1746 and Subject UL 1316.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: See Proposal 30-31 (Log #60).
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(Log #60)
Committee: FLG-TAN
30- 31 - (2:2.6): Reject
SUBMITTER: Charles E. Kaempen, KCL Projects Ltd.
RECOMMENDATION: Revise text to read as follows:

2-2.6 Provisions for Internal Corrosion. Atmospheric under-
ground storage tanks, includingl those incorporating secondary
containment, shall be built so that internal corrosion of the primary
container can not occur during a thirty year design life of the tank.
SUBSTANTIATION: The wording as well as the intent of para-
graph 2-2.6 in the 1993 edition of NFPA Document No. 30 is not
clear. For example, it should be made clear that the intent of
paragraph 2-2.6 is to provide environmental protection by prevent-
ing the unauthorized and uncontrolled release of flammable and
combustible liquids from steel underground storage tanks. External
corrosion of steel tanks can be inhibited by properly installed
cathodic protection (sacrificial zinc or magnesium anodes) or by
fiberglass coatings (such as described in UL 1746 Standard for
External Corrosion Protzction Systems for Steel Underground
Storage Tanks). But neither cathodic protection or nonmetallic
coatings prevent corrosion of the bottom of a steel tank used as the

rimary container for flammable and combustible liquids. Itis well

nown that the bottom of every fuel tank is covered by a measurable
quantity of low pH water. If the tank bottom is unprotected steel, it
will experience internal corrosion that will eventually produce
leakage of the tank’s liquid contents resulting in damage to the
environment and possible pollution of underground water supplies.

The wording should be an unambiguous statement that, regardless
of the sponsor of tank design, internal corrosion of the primary
container, should be prevented for a period of at least 30 years. This
is not an unreasonable requirement since 30 years is the recom-
mended minimum tank design life established by the Steel Tank
Institute and by manufacturers of nonmetallic underground storage
tanks that comply with the requirements established by Underwriters
Laboratories, Inc. under Subject 1746 and Subject UL 1316.

NOTE: Supporting material is available for review at NFPA
Headquarters.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: This is adequately covered by existing
performance based requirements. It is not reasonable to expect
short-term use tanks to meet a 30-year life cycle.

(Log #70)

Committee: FLC-TAN
30-32 - (2-2.6 (New)): Accept in Principle
SUBMITTER: Rick Thornberry, ConVault
RECOMMENDATION: Add a new Section 2-2.6 to read as
indicated in the following and renumber present Section 2-2.6 as 2-
2.7
2-2.6 Protected Aboveground Tanks.

2-2.6.1 Protected aboveground tanks shall comply with NFPA 30A,
Automotive and Marine Service Station Code.

2-2.6.2 The individual capacity of a protected aboveground tank
shall not exceed 12,000 gal (45,420 L).

2-2.6.3 Protected aboveground tanks provided with enclosed
secondary containment shall not be required to comply with Section
2-3.4.

2-2.6.4 A protected aboveground tank provided with enclosed
secondary containment which is completely encased by the fire
resistive protection integral to the protected aboveground tank shall
not be required to comply with Table 2-1.

SUBSTANTIATION: This is a companion proposal to a proposed
revision to Table 2-1 which incorporates minimum separation
distances for protected aboveground tanks. This proEosal prescribes
the requirements for protected aboveground tanks which are
presently not regulated by NFPA 30A. However, there is a compan-
ion proposal to NFPA 30A which will specify performance criteria for
protected aboveground tanks that provide greater fire resistive
protection to the tank and its contents than fire resistant tanks
presently specified in NFPA 30A. In addition to the increased fire
resistive protection, protected aboveground tanks also must resist a
hose stream test at the end of the fire test and are designed to be
resistant to vehicle impact and ballistic impact.

The individual capacity of protected aboveground tanks it to be
limited to 12,000 gal which is the maximum allowed in NFPA 30A
and the maximum practical limit for factory manufactured tanks of
this design.

Protected aboveground tanks provided with enclosed secondary
containment as specified in a companion proposal to NFPA 30A are
not required to comply with the provisions for diking or spillage
control per Section 2-3.4. Protected aboveground tanks of this
design are very similar to Exception No. 2 to Section 2-3.4.1 and, as
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such, when Erovided with enclosed secondary containment should
not have to be provided with separate dikes or a drainage control
system.

Protected aboveground tanks with enclosed secondary containment
that is also encased within the fire resistive protection provided for
the protected aboveground tank to meet the performance criteria
specified in NFPA 30A provide a significantly greater level of fire
safety which is intende(fto be recognized by e%irminating the need
for required siﬁamtjon distances as specified in Table 2-1. For these
types of tanks the potential for an accidental fire involving a spill at
the tank or the tank and its contents is virtually nonexistent due to
the enhanced level of protection and containment provided by such
designs. Because of the significant level of safety provided by such
tanks, it appears reasonable not to specify minimum separation
distances since the hazard is mitigated by the tank design itself.
COMMITTEE ACTION: Accept in Principle.

Add to 2-2.3.1(a) a referenced to UL 2085, Insulated Aboveground
Tanks for Flammable Liquids.

COMMITTEE STATEMENT: The Technical Committee feels that
these tanks are an acceptable design and the test requirements of
UL 2085 are adequate. The Technical Committee points out that
these tanks must still meet all other requirements of NFPA 30. With
specific referenced to this proposal, 2-2.6.1 refers to an installation,
not a design code. This is not appropriate. Proposed 2-2.6.2
conflicts with NFPA 30 and NFPA 304, as both allow these tanks up
to 12,000 gal. 2-2.6.3 is already addressed by an Exception to 2-3.4.1.
Finally, the Technical Committee sees no justification for eliminat-
ing the need to comply with the separation distances of NFPA 30.

(Log #5)
Committee: FLC-TAN
30-33 - (2-3.1 (New)): Reject
SUBMITTER: Jeffrey F. Moller, Assoc. of American Railroads
RECOMMENDATION: Add new text as follows:

Separation Distance for New Facilities
Loaded tank Cars and Storage Tanks from Mainline Class I Track or

Better
PIH (Hazard
Zone A or B),
le
Liquid,
Flammable Gas,
Combustible Non Flammable
Liquid, Corrosive Gas and All
Material and Other Hazard
Activity ORM's Classes
Loading and Unloadin 50 ft 100 ft
Storage of Loaded Tank Cars 25 ft 50 ft
Storage in Tanks 50 ft 100 ft

“With regard to existing facilities, maximum reasonable effort
should be made to conform to this standard taking into consider-
ation cost, physical and legal constraints.

The proposals apply to storage on railroad property and on
chemical company property located close to railroad mainline.”
SUBSTANTIATION: Establishment of standardized setbacks for
hazardous materials storage and handling will increase safety.
COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems feels that the incident history provided
by the submitter does not justify the implementation of the
separation distances recommended in the proposal. Few such
incidents have occurred. In reviewing those that have occurred, it
cannot be determined whether there was or was not a dike or other
barrier that might have prevented impact of the tank by the railcar.
Also, it is noted that one pof the incidents involved breach of a
liquefied petroleum gas railcar. The distances stated would have
had no effect on the outcome of this incident.

The Technical Committee points out that the traffic density and
average speed on the rail line would presumably be a risk factor, yet
does not aprear to be addressed. The Technical Committee also
points out that it would be impaossible to retroactively apply the
proposed requirement, as indicated by the proposed language.




NFPA 30 — A96 ROP

(Log #11)

Committee: FLG-TAN
30- 34 - (2-3.3.3(g)1): Reject
SUBMITTER: D. L. Hierman, Rhone-Poulenc
RECOMMENDATION: In the first sentence between words “seam”
and “or” insert:

“, low pressure tanks, pressure vessels”

SUBSTANTIATION: Requirement for intermediate dikes is more
restrictive for low pressure tanks and pressure vessels than for
floating roof or weak roof-to-shell seam tanks. Construction of a
tank’s roof has not relevance for the possibility or severity of a spill
from a tank or its associated piping.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems points out that this proposal would
change the intent of NFPA 30’s requirements for atmospheric
storage tanks and the subdivision requirements in 2-3.3.3(g)2. The
Technical Committee also points out that acceptance of this
proEsosal would increase overall fire hazard because pressurized
tanks would be directly exposed to a spill in the storage area.

(Log #CP25)
Committee: FLC-TAN
30- 35 - (2-3.4.1 Exception No. 2 (i) (New)): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Add a new subparagraph (i) to read:
“Means shall be provided to establish the integrity of the secondary
containment. For testing of secondary containment-type tanks. see
2-8.3.1.7
SUBSTANTIATION: Some aboveground secondary containment-
type tanks are not furnished with means to verify the tightness of the
secondary containment. Some systems involve components that
cannot be visually inspected. The exception to the spill control
provisions assumes that the tank owner/operator and the authority
having jurisdiction can be assured that the containment is functional
throughout the operation of the system.
COM§H’I‘TEE ACTION: Accept.

(Log #24)
Committee: FLC-TAN
30-36 - (2-3.4.1(h)): Accept in Principle
SUBMITTER: Jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Revise text as follows:
(h) Where the interstitial space is enclosed, it shall be provided
with emergency venting in accordance with 2-3.6 or shall be covered

bythe | !sngg.

SUBSTANTIATION: Emergency venting of the interstice of tight
wrap aboveground storage tanks and fire resistant (insulated) tanks
is an area under review by industry and UL. The current wording of
paragraph 2-3.4.1(h) would not allow consideration for reduced
venting of the interstice in a listing investigation.

COMI\%ITI‘EE ACTION: Accept in Principle.

Add the following second sentence to Subsection 2-3.6.1:

“This requirement shall also apply to each compartment of a
compartmented tank, the interstitial space (annulus) of a secondary
containment-type tank, and the enclosed space of tanks of closed-top
dike construction. Spaces or enclosed volumes, such as those
intended for insulation, membranes, or weather shields, that can
contain liquid because of a leak from the primary vessel and can
inhibit venting during fire exposure shall also comply with this
subsection. The insulation, membrane or weather shield shall not
interfere with emergency venting.”

COMMITTEE STATEMENT: The Technical Committee’s version is
clearer.

(Log #78)

Committee: FLG-TAN
30- 37 - (9-3.4.3(b)): Reject
SUBMITTER: Gary Austerman, Burns & McDonnell Engineering
Company
RECOMMENDATION: Add to paragraph (b):

“The volume shall include sufficient freeboard to allow for

precipitation volumes.”
SUBSTANTIATION: The volumetric capacity now only addresses
the tank volume without regard to precipitation or fire protection
water volumes.
COMMITTEE ACTION: Reject.
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COMMITTEE STATEMENT: NFPA 30 establishes a minimum level
of protection for fire protection purposes. This requirement goes
beyond that.

(Log #77)

Committee: FLC-TAN
30- 38 - (2-3.4.3(d)): Reject
SUBMITTER: Gary Austerman, Burns & McDonnell Engineering
Company
RECOMMENDATION: Delete the last sentence in paragraph (d)
and add:

“The entire diked area should be sufficiently impervious to contain

spills and prevent soil or groundwater contamination.”
SE:J'BST TIATION: Paragraph now addresses only extremely
porous soils but should cover any soils to prevent contamination.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: Itis not the intent of NFPA 30 to
govern environmental matters that are properly in the jurisdiction of
U.S. EPA.

(Log #9)
Committee: FLC-TAN
30- 39 - (2-3.5.4): Accept in Principle
SUBMITTER: James McDairmant, Maryland Waste Management,
Oil Control Program
RECOMMENDATION: Add after sentence 4:

“Tanks storing Class I liquids that require venting devices that are
normally closed, except when venting to pressure or vacuum
conditions, shall be equipped with an emergency relief device that
vents at a pressure in excess of the normal venting device but less
than 2.5 psig (17.2 kPa).”

SUBSTANTIATION: It has been observed that gasoline storage
tanks, equipped with pressure/vacuum vent devices and manways
with loose fitting bolts, vent from the manway instead of the normal
vent. The manway in most instances is located less than 12 ft above
the ground. Venting gasoline vapors from the manway places
potentially explosive mixtures close to the ground and in the vicinity
of sources of i%nition. Leaking manway covers will also compromise
environmental considerations of restricting the release of gasoline
vapors to the atmosphere.

COMMITTEE ACTION: Accept in Principle.

Revise the fourth sentence of 2-3.6.4 to read:

“Such devices shall be vaportight and shall be permitted to be...”
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems agrees with the reasons for this proposal,
but notes that emergency vent devices can be safely used on
manways. The Technical Committees’ proposed amendment to 2-
3.6.4 meets the submitter’s intent, while still allowing such devices to
be used.

(Log #21)
Committee: FLC-TAN
30-40 - (2-3.5.6): Reject
SUBMITTER: Dennis P. Nolan, Occidental International Exp. &
Prod. Co.
RECOMMENDATION: Revise section to State tanks to be provided
with “listed” flame arrestors. Flame arrestors provided to pressure
vessels or used “in line” to vapor disposal systems shall meet the
intent of 33 CFR Part 154, SubPart E).
SUBSTANTIATION: U.L. or FM do not test flame arrestors for in
line detonations from/to pressure vessels, only storage tanks. 33 CFR
Part 154, SubPart E, Test Flame Arrestors for in-line high pressure
detonations.
References:
(1) UL 525.
(2) British Standards 7244: 1990
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems disagrees with this proposal for the
following reasons:
1. Flame arresters are already required to be listed.
2. Flame arresters are not required for pressure vessels, indeed
would serve no purpose on the relief vent of a pressure vessel.
The Technical Committee points out that vapor disposal/
processing systems are covered in Chapter 5 of NFPA 30.
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(Log #2)

Committee: FLC-TAN
30- 41 - (2-3.5.7 Exception): Accept in Principle
Note: This proposal appeared as comment 30-6 which was held for
further study from the Annual 93 TCD, which was on proposal 30-10.
SUBMITTER: Russell |. Kerlin, Dow Corning Corp.
RECOMMENDATION: Delete the phrase “water miscible” in the
first sentence of the exception.
SUBSTANTIATION: The test data presented in the substantiation
does not support the need for liquids to be water miscible in order
to qualify for the specified 50 percent reduction. While sprinklers
installed both above and below the tank (test no. 2) did resultin
further heat reduction as compared with the API model, the free-
burn test without sprinkiers (test No. 1) resulted in a 56 percent
reduction in heat. Test no. 3 with 286 F sprinklers at 30 ft also
resulted in a 56 percent reduction (presumably as a result of the
sprinklers failing to operate), and test no. 4 even resulted in an
increasein heat. This data therefore suggests that water-miscibility is
not an essential parameter in this respect. In any case, this exception
could be applied to relief valves on storage tanks without sprinkler
protection (e.g., on tanks with drainage or insulation only).
Consequently, water-miscibility would not be important.

Elimination of the stipulation for liquids to be water miscible would
allow the 50 percent facror to be applied to tanks storing flammable
and combustible liquids which are nof water miscible and which have
heats of combustion less than ethanol. There are at least several
such liquids which are in relatively wide commercial use, e.g.
chlorosilanes, some silicone fluids, etc.

COMMITTEE ACTION: Accept in Principle.

Add a new exception to 2-3.6.? to read:

Exception: Where liquids that are pot water-miscible and whose
heats of combustion and rates of burning are equal to or less than
those of ethyl alcohol (ethanol) are stored, processed, or handled
and where there is no potential fire exposure from liquids other
than these liquids, the above factors for insulation alone and
drainage alone shall be permitted to be reduced by 50 percent. No
further reduction shall be allowed for protection by means of water
spray. Drainage shall not be required to obtain this reduction. In
no case shall the above factors be reduced to less than 0.15.
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems recognizes that the original tests were
done using water-miscible liquids, but agrees that there is no logical
reason to distinguish berween miscible and non-miscible liquids.
However, the reduction factors for protection schemes involving
water spray can receive no additional reduction because the water
spray will not be able to dilute the flammable or combustible liquid.

(Log #28)

Committee: FLC-TAN
30-42-(2-3.6.7): Reject
SUBMITTER: William Heitzig, Dow Chemical Company
RECOMMENDATION: Remove the word “stable” from the text.
SUBSTANTIATION: The code does not specify which credits to use
for unstable liquids. By eliminating the word “stable” the same
credits will be used for both stable and unstable liquids.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: Subsection 2-3.6.4 specifically states
that special consideration must be given to unstable liquids, because
the vent capacity determined in 2-3.6 might not be adequate.

(Log #29)
Committee: FLC-TAN
30-43 - (2-3.6.7): Reject
SUBMITTER: William Heitzig, Dow Chemical Company
RECOMMENDATION: Add to this section:

“0.2 for a foam-water system in accordance with NFPA 16, Standard
for Deluge Foam-Water Sprinkler and Foam-Water Water Spray
Systems.”

SUBSTANTIATION: Ircludes recognition of the NFPA 16 system
on relief design.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The submitter offers no technical
justification for the change.
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(Log #30)

Committee: FLC-TAN
30-44 - (2-3.6.7): Reject
SUBMITTER: William Heitzig, Dow Chemical Company
RECOMMENDATION: Add to this section:

“0.1 for a foam-water system with drainage in accordance with

2-3.4.2.
SUBSTANTIATION: Includes recognition of drainage and a NFPA
16 design in relief design.
CO TTEE ACTION: Reject.
COMMITTEE STATEMENT: The submitter offers no technical
justification for the change.

(Log #31)
Committee: FLC-TAN
30- 45 - (2-3.6.8): Reject
SUBMITTER: William Heitzig, Dow Chemical Company
RECOMMENDATION: Renumber current 2-3.6.8 and 2-3.6.9 to
2-3.6.9 and 2-3.6.10.

Add new 2-3.6.8 to read:

“Where tanks are protected by a deluge foam-water system designed
in accordance with NFPA 16 and drainage is provided in accordance
with 2-3.4.2 a fire scenario with a 10 minute time duration may be
considered”.

SUBSTANTIATION: Currently NFPA 30 does not recognize the
extinguishing capability of an NFPA 16 system. This gives the
designer clear direction and another design option where an
unstable liquid is stored.

COMMI E ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee feels that
the duration criteria cited is properly within the jurisdiction of NFPA
16, not NFPA 30. There is no technical justification offered for this
factor.

(Log #23)
Committee: FLLG-TAN
30-46 - (2-4.2.1): Reject
SUBMITTER: Jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Revise text as follows:

“All underground tanks shall be installed in accordance with the
manufacturer’s instructions, where available Where the
manufacturer’s instructions are not available, refer to PEI Document

100-90 titled “Recommended Practices for Installation of
Underground Storage Systems”. Underground Tanks shall be set
on firm foundations and surrounded with at least 6 in. (15 cm) of
noncorrosive inert material such as clean sand or gravel well tamped
in place. The tank shall be placed in the hole with care, since
dropping or rolling the tank into the hole can break a weld,
puncture or damage the tank, or scrape off the protective coating of
coated tanks.”

- SUBSTANTIATION: Manufacturer’s, Owners, Installer’s and the

Authority Having Jurisdiction need to be aware of the importance of
proper installation procedures for Underground Storage Tanks to
maintain its structural integrity in various types of installations. The
subtle change in the current text of paragraph 2-4.2.1 provides for
more emphasis on the PEI Document.

COMMI'FTEE ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems feels that the items addressed in this
proposal are already adequately covered in various areas in Chapter
2 of NFPA 30.

(Log #26)
Committee: FLC-TAN
30-47 - (24.3 (a)6 (New)): Accept
SUBMITTER: jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Add new text as follows:

6. Underwriters Laboratories, Inc., Standard for External
Corrosion Protection Systems for Steel Underground Storage Tanks,
UL1746, Part 1. .
SUBSTANTIATION: Recently published UL Standard UL1746
covers Cathodic Protection of Steel Underground Storage Tanks.
COMMITTEE ACTION: Accept.
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(Log #27)
Committee: FLCG-TAN
30- 48 - (2-4.3(b)): Accept
SUBMITTER: Jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Revise text as follows:

(b) Approved or listed corrosion-resistant materials or systems,
which may include special alloys, fiberglass reinforced plastic, or
fiberglass reinforced plastic coatings. (See Standard for Glass-Fiber-
Reinforced Plastic Underground Sto or Petroleu
Products Is, and Alcohol Gasoline Mixtures, UIL1316 and
Underwriters Laboratories Standard for External Corrosion
Protecti tems for Steel Underground Storage 746).
SUBSTANTIATION: Recently published UL Standard 1746 covers
composite and jacketed corrosion protected steel underground
storage tanks. Also, the addition of the reference to UL1316 and
UL1746 make this paragraph consistent with 2-4.3(a).

COMMITTEE ACTION: Accept.

(Log #120)

Committee: FLC-TAN
30- 49 - (2-4.4): Accept in Principle
SUBMITTER: Eugene S. Schmitt, Michigan State Police Fire
Marshals Division
RECOMMENDATION: 24.4.1, 2-4.4.6 and 2-4.4.7 are current
24.4.1, 244.4.2 and 2-4.4.3 respectively. 2-4.4.2, 24.4.3, 2-4.4.4,
2-4.4.5 and 2-4.4.8 is language from Appendix C.

2-4.4 Abandonment, Reuse, or Change of Service of Underground
Tanks.

2-4.4.1 Underground tanks taken out of service shall be safe-
guarded or disposed of in a safe manner.

2-4.4.2 Tanks shall be rendered temporarily out of service only
when it is planned that they will be returned to active service within
a reasonable period or pending closure in place or removal within
90 days. Tanks placed in a temporary out of service condition shall
be secured as follows:

(a) Ventlines shall remain open and functioning.

(b) Disconnect pifing at all tank openings.

(¢) Cap or plug all lines such as fill line, gauge opening, pump
suction and vapor return.

(d) Secure against tampering.

2-4.4.3 Tanks taken permanently out of service by closure in place
shall be secured as follows:

(a) Remove all flammable and combustible liquid and residue
from the tank and from all connecting lines.

(b) Disconnect and remove the suction, inlet, gauge and vent
lines.

(c) Fill the tank completely with an inert, solid material.

(d) Cap of plug all openings.

2-4.4.4 Tanks taken permanently out of service by removal shall be
secured as follows:

(a) Remove all flammable or combustible liquid and residue from
the tank and from all connecting lines.

(b) Disconnect and remove the suction, inlet, gauge and vent
lines.

(c) Safeguard the tank by purging the flammable or combustible
vapors or inerting the potentially explosive atmosphere in the tank
prior to dismantling or transporting.

(d) Test the tank to determine that it is safe.

(e) Remove the tank promptly and to a safe area away from public
access.

2-4.4.5 All piping having been connected to a tank closed in place
or removed trom the ground shall be emptied of all flammable and
combustible liquids, purged of flammable vapors and removed from
the ground.

2-4.4.6 Only those used tanks that comply with the applicable
sections of this code and are approved by the authority having
jurisdiction shall be installed for flammable or combustible liquid
service.

2-4.4.7 Tanks that undergo any change of stored product shall
meet the requirements of Section 2-2.

2-4.4.8 If atank is to be disposed of as junk, it shall be retested for
flammable vapors and, if necessary, rendered gasfree. After junking
and before releasing to junk dealer, a sufficient number of holes or
openings shall be made in it to render unfit for further use. NFPA
327, Standard Procedures for Cleaning or Safeguarding Small Tanks
and Containers Without Entry, provides information on safe
;s)rocedures for such operations.

UBSTANTIATION: The proper procedure for abandonment,
reuse, or change of service of underground tanks is critical.
Therefore, provisions in Appendix C should be made part of the
main text of the code in order to assure these safe practices are
followed.

COMMITTEE ACTION: Accept in Principle.
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Revise 2-4.4 to read as follows:

24.4 Temporary and Permanent Closure of Underground Tanks.

2-4.4.1 The procedures outlined in this subsection shall be
followed when taking underground tanks temporarily out of service,
closing them in place permanently, or removing them. Ali
applicable safety procedures associated with working in proximity to
flammable and combustible materials shall be strictly adhered to.
(See Appendix C for additional information.)

2-4.4.2 Taking Tanks Temporarily Out of Service. Tanks shall be
rendered temporarily out of service only when it is planned that they
will be returned to active service, closed in place permanently, or
removed within a reasonable period not exceeding one year. The
following requirements shall be met:

(a) Corrosion protection and release detection systems shall be
maintained in operation.

(by The vent line shall be left open and functioning.

(c) The tank shall be secured against tampering.

(d) All other lines shall be capped or plugged.

Tanks remaining temporarily out of service for more than one year
shall be permanently closed in place or removed in accordance with
2-4.4.3 or 2-4.4.4, as applicable.

2-4.4.3 Permanent Closure of Tanks in Place. Tanks shall be
permitted to be permanently closed in place, if approved by the
authority having jurisdiction. All of the following requirements shall
be met:

(a) All applicable authorities having jurisdiction shall be notified.

(b) A safe work place shall be maintained throughout the
prescribed activities. Special training might be required.

(¢) All flammable and combustible liquids and residues shall be
removed from the tank, appurtenances, and piping and shall be
properly disposed of.

(d) The tank shall be made safe by either purging it of flammable
vapors or inerting the potential explosive ar.mosghere in the tank.
Confirm that the atmosphere in the tank is safe by periodically
testing the atmosphere using a combustible gas indicator, if purging,
or an oxygen meter, if inerting.

(e) Access to the tank shall be made by careful excavation to the
top of the tank.

(f) All exposed piping, gauge and tank fixtures, and other
appurtenances, except the vent, shall be disconnected and removed.

(g) The tank shall be completely filled with an inert solid material.

(h) The tank vent and remaining underground piping shall be
capped or removed.

(1) The tank excavation shall be backfilled.

2-4.4.4 Removal of Underground Tanks. Tanks shall be removed
in accordance with the following requirements:

(a) The steps described in 24.4.3(a) through (e) shall be followed.

(b) All exposed piping, gauge and tank fixtures, and other
appurtenances, including the vent, shall be disconnected and
removed.

(c) All openings shall be plugged, leaving a one-fourth inch
openin% to avoid buildup of pressure in the tank.

(d) The tank shall be removed from the excavation and shall be
secured against movement.

(e) Any corrosion holes shall be plugged.

(f) The tank shall be labeled with its former contents, present
vapor state, vapor-freeing method, and a warning against reuse.

(g) The tank shall be removed from the site promptly, preferably
the same day.

2-4.4.5 Storage of Removed Tanks. Ifit is necessary to temporarily
store a tank that has been removed, it shall be placed in a secure
area where public access is restricted. The following requirements
shall be met.

(a) During such temporary storage, the atmosphere in the tank
shall be periodically tested according to 2-4.4.3(d) to ensure that it
remains safe.

(b) A one-fourth inch opening shall be maintained to avoid
buildup of pressure in the tank.

2-4.4.6 Disposal of Tanks. Disposal of tanks shall meet the
following requirements:

(a) Before a tank is cut up for scrap or landfill, the atmosphere in
the tank shall be tested in accordance with 2-4.4.3(d) to ensure that
it is safe.

(b) The tank shall be made unfit for further use by cutting holes in
the tank heads and shell.

2-4.4.7 All necessary documentation shall be prepared and
maintained, in accordance with all federal, state, and local rules and
regulations.

2-4.4.8 Reuse of Underground Tanks. Only those used tanks that
comply with the applicable sections of this code and are approved by
the authority having jurisdiction shall be installed for flammable or
combustible liquids service.

2-4.4.9 Change of Service of Underground Tanks. Tanks that
undergo any change of stored product shall meet the requirements
of Section 2-2.
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COMMITTEE STATEMENT: The Technical Committee’s proposed
revision of this subsection provides greater clarity and more detail
on safety requirements. It adequately meets the intent of the
submitter.

(Log #44)
Committee: FLC-TAN
30-50 - (24.5.1): Reject
SUBMITTER: John P. Hartmann, Barrington, IL
RECOMMENDATION: Sentences 1 and 2 are unchanged. The
third sentence is changed as follows:

“Vent outlets and devices shall be protected to minimize the
possibility of blockage from weather, dirt, or insect nests, shall be so
located and directed that flammable vapors will not accumulate or
travel to an unsafe location, enter building openings, or be trapped
under eaves, and shall be at feast 5 ft (1.5 m) from building
openings and at least 15 ft (4.5 m) from powered building ventila-
tion air intake devices.”

Sentences 4 and 5 follew and are unchanged.
SUBSTANTIATION: At least one law suit is based on claims of
vapors having been drawn into a convenience store building
through a powered ventilation air intake. Tanks vents were located
further than 5 ft from the intake (building opening) but the
Eowered ventilation fan is claimed to have drawn vapors into the

uilding during tank filling operations. While no fire occurred,
employees claimed physical injury from ingesting motor fuel vapors.

Building codes require building ventilation air intakes to separated
from sources of noxious fumes or vapors by at least 15 ft (4.5 m).
This proposal eliminates a potential health hazard and a possible
inconsistency between NFPA 30 and building mechanical codes.
COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: Current provisions of NFPA 30 are
adequate to protect against fire hazards from this.

(Log #63)
Committee: FLC-TAN
30-51 - (2-5 Exception): Acceptin Principle
SUBMITTER: Stephen W. Haines, Loss Control Associates, Inc.
RECOMMENDATION: Add text to read as follows:

Exception: Day tanks, running tanks and surge tanks located in
process or manufacturing areas.

SUBSTANTIATION: These tanks were originally exempted from
the requirements for storage tanks in paragraph 2-5.1.1 of the 1990
edition of NFPA 30. These tanks, which have a good fire record, are
not nearly as hazardous, although they are more common, than
those large storage tanks located in structures specifically designed
to house them (i.e., Storage Tank Buildings).

As currently written NFPA 30 does not provide adequate guidelines
for the use of day, running and surge tanks which are essential to
limiting the overall quantity of flammable/combustible liquid
storage within process and manufacturing areas. Strict adherence
to, and enforcement of, the current NFPA 30 requirements may
promote the use of containers and portable tanks resulting in an
increase in the number of manual liquid transfer operations
required to operate a facility as well as the overall risk of fire.
COMMITTEE ACTION: Accept in Principle.

Add an exception to 2-5 to read:

Exception: Tanks that meet the requirements of 5-4.3.
COMMITTEE STATEMENT: This correlates with Chapter 5.

(Log #55)

Committee: FLC-TAN
30-52 - (2-5.2.5): Accept
SUBMITTER: Robert E. Rhead, Kemper National Insurance Cos.
RECOMMENDATION: Delete this paragraph.
SUBSTANTIATION: There is no requirement in this paragraph. If
smoke and heat venting are needed the para raph should be
worded to make it a requirement. To “consider” an item is not the
same as a requirement. This could be better located in the

zg)(gendix.
MMITTEE ACTION: Accept.

(Log #56)
Committee: FLC-TAN
30-53 - (2-5.4.6): Reject
SUBMITTER: Robert E. Rhead, Kemper National Insurance Cos.
RECOMMENDATION: Delete this paragraph.
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SUBSTANTIATION: Discharge of flammable or combustible
liquids into a public sewer or waterway is a highly dangerous practice
and should not be permitted in the code. Vapors can migrate
through the sewer and find their way into other drain connections
and areas that contain ignition sources thus presenting fire and
explosion potential. Serious health problems and contamination
can result from discharge into waterways. Prohibiting such
connections as indicated in 2-5.4.2 is the only reasonable and logical
approach to avoid injury and/ or property damage.

If this change is made, also change the reference to 2-5.4.6 as
indicated in 2-5.4.1.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The current language does provide
safeguards for this.

(Log #39)
Committee: FLC-TAN
30-54 - (2-5.6.7): Accept
SUBMITTER: MichaeFB. Nolan, Distilled Spirits Council of the
u.s.
RECOMMENDATION: Revise text to read as follows:

“The inlet of the fill pipe and the outlet of a vapor recovery line for
which connections to tank vehicles and tank cars are made and
broken shall be located outside of buildings at a location free from
any source of ignition and not less than 5 ft (1.5 m) away from any
building opening. Such connections shall be closed tight and
pr(()itected against tampering when not in use and shall be identi-
fied.”

SUBSTANTIATION: The wording changes are for clarification
reasons. This section was written to apply to vehicles pumping
flammables into a building. However, it could be interpreted to
prevent the use of flexible connections between multiple indoor
tanks. Indoor tanks are used throughout general industry for
storage and processing of various products. In a number of cases it
is not practical to “hard pipe” every possible transfer option between
tanks. Therefore, flexible connections (i.e., connections which must
be made or broken) are used.

COMMITTEE ACTION: Accept.

(Log #57)

Committee: FLC-TAN
30-55 - (25.7.1): Accept
SUBMITTER: Robert E. Rhead, Kemper National Insurance Cos.
RECOMMENDATION: Change the last sentence of the paragraph
to read:

“Compliance with 2-5.7.2 through 2-5.7.5 shall be deemed as...”

SUBS'[PANTIATION: There is no 2-5.7.6 as presented referenced.
COMMITTEE ACTION: Accept.

(Log #71a)
Committee: FLC-TAN

30-56 - (2-6 (New)): Reject
SUBMITTER: Thaddeus A. Nosal, American Insurance Services
Group, Inc.
RECOMMENDATION: Add new text to read:

2-6 Tanks in Special Enclosures.

2-6.1 General.

2-6.1.1 Tanks shall be permitted to be installed in special enclo-
sures meeting the requirements of this section upon approval of the
authority having jurisdiction.

2-6.2 Location.

2-6.2.1 Aboveground, onground or partially-below ground
enclosures shall be located in accordance with the separation
distances specified in Table 2-5.1.1.

2-6.2.2 Enclosures with tops at or below grade shall be so located
with respect to existing building foundations and supports that the
loads carried by the latter cannot be transmitted to the enclosure.
The distance from any part of the enclosure to the nearest wall of
any basement, pit, or property line shall be at least 1 ft (0.3 m).
Enclosures are not permitted beneath buildings.

2-6.2.3 Enclosures inside buildings shall be located in accordance
with Section 2-5.

2-6.3 Construction.

2-6.3.1 Enclosures shall be designed for structural integrity in
accordance with good en%ineering practice and shall be capable of
withstanding anticipated [oadings.
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2-6.3.2 There shall be no openings in the enclosure except for
access to, inspection of, and filling, emptying and venting of the
enclosed tank. Where openings are provided, they shall be liquid
and vapor-tight. i

2-6.3.3 There shall be sufficient space between the tank and the
walls, floor and top of the enclosure to allow for inspection of the
tank and it’s appurtenances.

2-6.3.4 Enclosures shall be constructed of non-combustible
material having a fireresistance rating at least 3 hr.

Exception: Where enclosure walls extend more than 12 ft above
adjacent exposures, the vault roof shall be permitted to be con-
structed of noncombustible materials and shall be permitted to serve
as an explosion vent.

2-6.3.5 Enclosures shall be made liquid-tight. If treated, such
treatment shall be compatible with liquid stored within the tank.

2-6.3.6 Enclosures shaﬁ be equipped with liquid and vapor
detection system. Vapor detectors shall be capable of activating an
alarm when the system detects flammable vapors within the
enclosure that are at a concentration of 25 percent of the lower
flammable limit. Liquid detectors shall activate an alarm upon
detection of any liquids within the enclosure, including water. The
alarm shall sound at a constantly attended location.

2-6.3.7 Enclosures shall be provided with an approved means to
recover liquid from the enclosure.

2-6.4 Tank and Piping.

2-6.4.1 tanks shall be listed for aboveground use. Tanks designed
for underground use shall not be permitted.

2-6.4.2 The maximum capacity of a tank storing Class I or Class II
liquid shall be 12,000 gal (45,600 L). In compartmentalized tanks,
each compartment shall not be considered an individual tank.

2-6.4.3 Vent piping shall be in accordance with 2-3.7.

2-6.5 Ventilation.

2-6.5.1 Connections shall be provided to permit venting of each
vault to dilute, disperse, and remove any vapors prior to personnel
entering the enclosure.

2-6.5.2 Enclosures containing tanks of Class I liquids shall be
provided with continuous mechanical ventilation at a rate sufficient
to contain the concentration of vapors within the enclosure at or
below 25 percent of the lower flammable limit. Ventilation shall be
designed to provide air movement across all areas of the enclosure
where flammable vapors may collect. NFPA 91, Standard for
Exhaust Systems for Air Conveying of Materials provides information
on this subject.

2-6.6 Electrical Equipment.

2-6.6.1 Any electrical equipment provided shall be suitable for use
in a Class I, Division | location, as defined in NFPA 70, National
Electrical Code.

SUBSTANTIATION: NFPA 30 does not cover tanks in vaults or

other types of special fire resistant enclosures. These alternative

tank designs are becoming more common. This proposal would
rovide wording similar to that used in the Uniform Fire Code and

NFPA 30A.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The proposed language is not

consistent with provisions of NFPA 30A and with provisions of

Section 2-5 of NFPA 30.

(Log #14)

Committee: FLC-TAN
30-57 - (2-6.3): Reject
SUBMITTER: Dennis P. Nolan, Occidental Int’l Expl. and Prod.
Co.
RECOMMENDATION: Insert “Greater than 50,000 gal capacity”
after “...piling for tanks...”
SUBST;ENTlgATION: Small capacity tanks do not require fire
proofing as its application would not be beneficial or cost effective
(Ref. NFPA 30, Section 2-9.1).
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems points out that many smalier tanks are
currently located in populated areas and in buildings, including
those tanks covered under Section 2-5, Storage Tank Buildings, of
NFPA 30.
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(Log #32)
Committee: FLC-TAN
30-58 - (2-6.3): Reject

. SUBMITTER: William Heitzig, Dow Chemical Company

RECOMMENDATION: Add to this section:

“NFPA 16, Standard for Deluge Foam-Water Sprinkler and Foam-
Water Spray Systems.”
SUBSTANTIATION: NFPA 16 in Section 1-5.2(a) clearly states its
primary purpose is the extinguishment of fire in the protected
exposure. An NFPA 16 system clearly equals or exceed an NFPA 15
system. By recognizing an NFPA 16 system, a clear expression of the
Committee’s intent is given to the designer and the enforcement
official.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: There is no technical justification to
support this change.

(Log #33)
Committee: FLC-TAN
30-59-(2-6.3): Reject
SUBMITTER: William Heitzig, Dow Chemical Company
RECOMMENDATION: Remove from Section 2-6.3 the approval for
use of an NFPA 13 System.
Delete wording “NFPA 13, Standard for the Installation of
Sprinkler Systems”.
SUBSTANTIATION: An NFPA 13 designed system will not
adequately protect tank legs exposed to a flammable liquid pool fire.
COMMI E ACTION: Reject.
COMMITTEE STATEMENT: Based on current language NFPA 13
and NFPA 15 can be considered to provide equivalent protection.
But, the Technical Committee points out that passive protection is
emphasized, while active protection is allowed only with the approval
of the authority having jurisdiction.

(Log #45)
Committee: FLC-TAN
30-60 - (2-6.3): Reject
SUBMITTER: Dennis P. Nolan, Saudi Arabian Oil Company
RECOMMENDATION: Add the following:

“Tank steel supports or exposed piling for Class 111 B liquids, when
stored or used at or above their flash point, shall be protected by
materials having a high rise fire resistance (e.g., UL 1709) of not less
than 2 hr, unless steel saddles are less than 12 in. high.”
SUBSTANTIATION: When Class I1I B liquids are heated to above
their flash point they can be easily ignited once exposed to an
ignition source. When Class 111 B liquids are used in this manner
they are essentially akin to a flammable liquid rather than a
combustible liquid and suitable protection measures which are
instituted for flammable liquids should be equally applied in this
case.

Industry practice already recognizes that combustible liquids
operating above their flash point are high fire risks and require
fireproofing for structural supports in such cases (Ref. API Publica-
tion 2218, “Fireproofing Practices in Petroleum and Petrochemical
Processing Plants”).

COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The proposed text is redundant with
1-1.3.

(Log #15)

Committee: FLC-TAN
30-61 - (2-6.3 and 3-3.3.1): Accept
SUBMITTER: Dennis P. Nolan, Occidental Int’l Expl. and Prod.
Co.
RECOMMENDATION: Include “ASTME-119" (CELLOOLOGIC)
or “UL 1709” (High Rise) as the fire test resistance method to gauge
the level to.
SUBSTANTIATION: Paragraphs state materials to have “a fire
resistance of not less than 2 hr.” The methods of fire endurance are
currently available a CELLOLOSIC (ASTM E119) or hydrocarbon
fire (UL 1709). Whichever is employed could drastically change
protection afforded.
COMMITTEE ACTION: Accept.

Insert references to UL 1709, or equivalent, to relevant sections of
Chapters 2 and 3 of NFPA 30 where hydrocarbon exposure fires are
indicated. Insert references to NFPA 251 similarly for building fire
resistance.
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COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems agrees with this proposal and feels that
similar changes are necessary in other appropriate parts of Chapters
2 and 3 of NFPA 30.

(Log #25)
Committee: FLC-TAN
30-62 - (2-6.5.1 (New)): Reject
SUBMITTER: Jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Add new text as follows:

2:6.5.1 Supports for Listed Steel Aboveground Tanks shall be
identified as covered by the Listing or shall be approved by the

Authority Havin§ !urisdictjon
SUBSTANTIATION: Listing of aboveground storage tanks may or

may not cover the supports. This is detailed on the listing mark.
This addition will clarify that authorities having jurisdiction will need
to determine the suitability of supports on listed aboveground
storage tanks where the listing mark does not indicate appropriate
coverage of the tanks.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems is not convinced of the necessity for this
requirement.

(Log #53)
Committee: FLG-TAN
30- 63 - (2-8.3): Acceptin Principle
SUBMITTER: Wayne B. Geyer, Steel Tank Institute
RECOMMENDATION: Revise text:

“St et Primary storage tanks and piping, before
being covered, enclosed, or placed in use, shall be tested for
tightness hydrostatically or with air pressure. Horizontal atmo-
spheric tanks shall be tested at not less than 3 psi (20.6 kPa) and not
more than 5 psi (34.5 kPa). Shop-built vertical atmospheric tanks
shall be tested at not less than 1 1/2 psi (10.3 kPa) and not more
than 21 sig (17.3 kPa). For testing of secondary containment
tanks, see 2-8.3.1 t0 2.8.3.3...”

SUBSTANTIATION: To incorporate test requirements for shop-
built vertical aboveground single wall and secondary containment
tanks.

COMMITTEE ACTION: Acceptin Principle.

Revise 2-8.3 to read as follows:

2-8.3 In addition to the test called for in 2-8.1 and 2-8.2, all tanks
and connections shall be tested for tightness. Except for under-
ground tanks, this test shall be made at operating pressure with air,
inert gas, or water prior to placing the tank in service. Air pressure
shall not be used to test tanks that contain flammable or combustible
liquids or vapors. (See Section 3-7 for testing pressure piping.)

2-8.3.1 In the case of field-erected tanks, the test called for in 2-8.1
or 2-8.2 shall be permitted to be considered the test for tank
tightness.

2-8.3.2 Horizontal shop-fabricated aboveground tanks shall be
tested for tightness either hydrostatically or with air pressure at not
less than 3 psi (20.6 kPa) and not more than 5 psi (34.5 kPa).
Vertical shop-fabricated aboveground tanks shall be tested for
tightness either hydrostatically or with air pressure at not less than
1.5 psi (10.3 kPa) and not more than 2.5 psi (17.3 kPa).

2-8.3.3 Single wall underground tanks and piping, before being
covered, enclosed, or placed in use, shall be tested for tightness
either hydrostatically or with air pressure at net less than 3 psi
(20.6 kPa) and not more than 5 psi (34.5 kPa).

2-8.3.4 Underground secondary containment tanks and horizontal
aboveground secondary containment-type tanks shall have the
primary (inner) tank tested for tightness either hydrostatically or
with air pressure at not less than 3 psi (20.6 kPa) and not more than
5 psi (34.5 kPa). The interstitial space (annulus) of such tanks shall
be tested either hydrostatically or with air pressure at 3 to 5 psig
(20.6 to 34.5 kPa) or vacuum at 5.3 in. Hg (17.9 kPa) or in accor-
dance with the listing or manufacturers’ instructions. The pressure
or vacuum shall be held for one hour. Care shall be taken to ensure
that the interstitial space is not overpressured or subjected to
excessive vacuum.

2-8.3.5 Vertical aboveground secondary containment-type tanks
shall have the primary (inner) tank tested for tightness either
hydrostatically or with air pressure at not less than 1.5 psi (10.3 kPa)
and not more than 2.5 psi (17.3 kPa). The interstitial space
(annulus) of such tanks shall be tested either hydrostatically or with
air pressure at 1.5 to 2.5 psig (10.3 to 17.3 kPa) or vacuum at 5.3 in.
Hg (17.9 kPa) or in accordance with the listing or manufacturers’
instructions. The pressure or vacuum shall be held for one hour.
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Care shall be taken to ensure that the interstitial space is not
overpressured or subjected to excessive vacuum.

COMMITTEE STATEMENT: This revision of 2-8.3 better meets the
intent of the submitter and presents the requirements of this
subsection much more clearly.

(Log #51)
Committee: FLG-TAN
30-64 - (2-8.3.1): Accept in Principle
SUBMITTER: Wayne B. Geyer, Steel Tank Institute
RECOMMENDATION: Revise text:

“Underground and horizontal aboveground secondary contain-
ment tanks shall have the primary (inner) tank tested according to
2-8.3 and the interstitial space (annulus) tested using air at 3-5 psig
(20.6 to 34.5 kPa) or vacuum at 5.3 in Hg (17.9 kPa)...”
SUBSTANTIATION: To differentiate the test pressures used for
horizontal secondary containment tanks from test pressures used for
vertical secondary containment tanks.

COMMITTEE ACTION: Accept in Principle.

Refer to Committee Action on Proposal 30-63 (Log #53).
COMMITTEE STATEMENT: This is addressed by the proposed
rewrite of 2-8.3.

(Log #52)
Committee: FLG-TAN
30- 65 - (2-8.3.2 (New)): Accept in Principle
SUBMITTER: Wayne B. Geyer, Steel Tank Institute
RECOMMENDATION: Add new text

“Shop fabricated aboveground vertical secondary containment
tanks shall have the primary (inner) tank tested according to 2-8.3

and the interstitial space (annulus) tested usingairat11/2t021

sig (10.3 to 17.3 kPa) or vacuum at 5.3 in Hg (17.9 kPa). The
pressure or vacuum shall be held for 1 hr. Care shall be taken to
ensure that the interstitial space is not overpressured or subjected to

excess vacuum.”
SUBSTANTIATION: To establish proper testing procedures for
vertical aboveground secondary containment tanks.
COMMITTEE ACTION: Accept in Principle.

Refer to Committee Action on Proposal 30-63 (Log #53).
COMMITTEE STATEMENT: This is addressed by the proposed
rewrite of 2-8.3.

(Log #54)
Committee: FLC-TAN
30- 66 - (2-8.3.3 (New)): Reject
SUBMITTER: Wayne B. Geyer, Steel Tank Institute
RECOMMENDATION: Add new text:
“Shop-built aboveground tanks without weak roof to shell joints

ave normal emergency vents reinstalled immediately after
successful intg%[gl'ty testing to assure safe tank storage operations.”
SUBSTANTIATION: This language is offered as an extra safeguard
to minimize any chance of overpressurization due to a pool fire
during the tank system’s initial and subsequent operation.

COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: This is addressed in subsection 2-3.6.

(Log #CP26)
Committee: FLC-TAN
30-67- (2-8.7): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Revise 2-8.7 to read:

“Tanks that have been structurally damaged, have been repaired, or
are suspected of leaking shall be tested in a manner acceptable to
the authority having jurisdiction. (For information on testing of
underground tanks, see NFPA 329, Recommended Practice for
Handling Underground Releases of Flammable and Combustible
Liquids. For information on testing of aboveground tanks, see API
Standard 653, Tank Inspection, Repair, Alteration, and Reconstruc-
tion.)”

SUBSTANTIATION: The Technical Committee on Tank Storage
and Piping Systems feels that testing should be required of any tank
when there is reason to suspect that it might not be structurally
sound.

COMMITTEE ACTION: Accept.
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(Log #CP27)
Committee: FLC-TAN
30- 68 - (2-8.8): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Add a new 2-8.8 to read:

“Tanks and all tank appurtenances, including normal vents and
emergency vents and related devices, shall be properly maintained
to ensure that they function as intended. (For additional informa-
tion, see API Standard 653, Tank Inspection, Repair, Alteration, and
Reconstruction.)”

SUBSTANTIATION: The Technical Committee on Tank Storage
and Piping Systems feels that this requirement will satisfy the issue of
long-term operability of tanks and appurtenances.

COMMITTEE ACTION: Accept.

(Log #18)

Committee: FLC-TAN
30-69 - (2:9.1): Reject
SUBMITTER: Dennis P. Nolan, Occidental Int’] Expl. and Prod.
Co.
RECOMMENDATION: Suggest delete “vertical” from description
of tank.
SUBSTANTIATION: If “horizontal” tanks with same conditions
were provided, they would be just as hazardous.
CO TTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on Tank

Storage and Pigin Systems points out that horizontal tanks typically
do not exceed 50,000 gal. Also, horizontal tanks do not have a roof,
per se.

For vertical tanks, the roof is typically the weakest point of the
construction.

(Log #89)
Committee: FLC-TAN
30-70-(31.1): Acceptin Part
SUBMITTER: Sullivan D. Curran, Fiberglass Petroleum Tank &
Pipe Institute
COMMENDATION: Add to the end of the last sentence in
paragraph 3-1.1:

“...distributing, metering, or controlling flow, or secondary
containment system for underground tanks and pifing.”
SUBSTANTIATION: Some 70 percent of new underground tank
and piping system installations are secondarily contained. The
Chapter on PiLFing Systems should provide code officials with
guidance for these installations.

COMMITTEE ACTION: Accept in Part.

Change the last sentence of 3-1.1 to read:

“...metering, controlling flow, or secondary containment.”
COMMITTEE STATEMENT: The deleted words are superfluous.

(Log #CP29)
Committee: FLC-TAN
30- 71 - (3-1.1 Exception (New)): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Add an exception to 3-1.1 to read:
“Exception: Piping systems and components on tanks that do not
exceed 1,100 gal and located at farms and isolated sites, as covered
in Chapter 6.”
SUBS’IPANTIATION: This exception will eliminate any potential
conflict between the requirements of Chapter 3 and the new
Chapter 6, which addresses farms and isolated sites.
COMMITTEE ACTION: Accept.

(Log #CP28)

Committee: FLC-TAN
30-72- (3-1.1, 3-1.2(b)): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: Amend 3-1.1 by adding the words “of
liquids and associated vapors” at the end of the sentence and amend
3-1.2(b) by deleting the words “or stationary”.
SUBSTANTIATION: These changes clarify the scope of Chapter 3.
COMMITTEE ACTION: Accept.
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(Log #37)
Committee: FLC-TAN
30-73 - (3-1.2(b)): Acceptin Principle
SUBMITTER: Thomas Bazzolo, CT Dept of Public Safety, State Fire
Marshal Office
RECOMMENDATION: Revise text as follows:
(b) Motor vehicles, aircraft or boats.
SUBSTANTIATION: “Or Portable or Stationary Engine” should be
deleted from this sections once Section 5-7.1 of NFPA 37-1990
“Stationary Combustion Engines and Gas Turbines” refers to NFPA
30 for Fuel Piping, Valves and Fittings Installations.
COMMITTEE ACTION: Accept in Principle.
Revise 3-1.2(b) to read:
“Motor vehicles, aircraft, boats, or piping that is integral to a
stationary engine assembly.”
COMMITTEE STATEMENT: It is not NFPA 30’s intent to govern
fuel supply Fiping from a stationary engine back to its day tank or
integral fuel tank (such as a base tank).

(Log #48)

Committee: FLC-TAN
30-74- (3-3.1): Accept
SUBMITTER: jon V. Brannan, Underwriters Laboratories, Inc.
RECOMMENDATION: Add the words “flexible connectors”
between “faucets” and “fittings” in the first sentence of 3-3.1.
SUBSTANTIATION: For clarification only.
COMMITTEE ACTION: Accept.

(Log #90)
Committee: FLC-TAN
30-75 - (3-3.1): Acceptin Principle
SUBMITTER: Sullivan D. Curran, Fiberglass Petroleum Tank &
Pipe Institute
RECOMMENDATION: Add to the end of the last sentence in

paragraph 3-3.1:
“...arret shall be compatible with the fluid service and shall be listed
for the application intended.

s, sumps or._other catch basins designed to
ca| I e flow of incidental dri c.
SUBSTANTIATION: This code update will recognize the general
availability of listed double wall tanks (UL 1316, UL 1746) and non-
metallic piping (7 companies are UL 971 listed). However,
unproven products are being installed and a listing requirement will
improve public safety.
C MMI’FTEE ACTION: Acceptin Principle.

In existing 3-3.1, add the words “or shall be listed” after “recog-
nized engineering principles.”
COMMITTEE STATEMENT: Not all components are listed and the
Technical Committee feels listing does not need to be mandated.
This proposal would eliminate use of other acceptable materials,
such as brass, aluminum, etc.

xception: Dri

(Log #CP30)
Committee: FLC-TAN
30-76-(3-3.1): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RYI'SICOMMENDATION: Revise the first sentence of 3-3.1 to read:
“Pipes, valves, faucets, couplings, flexible connectors, fittings, and
other pressure-containing parts...”
SUBSTANTIATION: The Technical Committee on Tank Storage
and Piping Systems feels that couplings and flexible connectors
should comply with this requirement, to maintain the integrity of

the piping system.
COMM]'#T EE ACTION: Accept.

(Log #65)
Committee: FLC-TAN
30-77 - (3-3.4): Reject
SUBMITTER: ]Joseph Valenti, Hose Master Inc.
RECOMMENDATION: Revise text to read as follows:

“Low melting point materials such as aluminum, copper, and brass,
materials that soften on fire exposure such as plastics, or nonductile
material such as cast iron shall be permitted to be used under-
ground (completely back-filled) for all liquids...”
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SUBSTANTIATION: Underground needs to be clearly defined as
being completely buried in back-fill. The confusion between
undgrground and underground but open sump should be elimi-
nated.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: Other methods of installing
underground piping that do not use full backfill are currendy
allowed, including by subsection 3-3.4.

(Log #CP31)
Committee: FLCG-TAN
30- 78 - (3-3.4): Accept :
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
RECOMMENDATION: 1. In the second sentence, add a new item
(a) to read:

“(a) resistant to damage by fire;”

2. Add a new sentence to read:

“Nonmetallic piping systems used for the transfer of liquids,
including piping that incorporates secondary containment, shall be
constructed in accordance with recognized standards of design.
They shall be constructed, installed, and used within the scopes of
their approvals.”

SUBSTANTIATION: These changes add necessary requirements to
address low melting point piping materials and nonmetallic piping.
COMMITTEE ACTION: Accept.

(Log #42)
Committee: FLG-TAN
30-79 - (3-4): Reject
SUBMITTER: Bryan Swinney, Pro Plus, Inc.
RECOMMENDATION: Revise text:

3-4 Pipe Joints.

3-4.1 Joints shall be made liquidtight and shall be either welded,
flanged, or threaded (including flexible connectors). Threaded
joints shall be made up tight with a suitable thread sealant or
lubricant. Joints in piping systems handling Class I liguids shall be
welded when located in concealed spaces within buildings.

3-4.2 Pipe joints dependent upon the resiliency of combustible
materials for mechanical continuity or liquidtightness of piping shall
not be used inside buildings or inside containment sumps. They
shall be permitted to be used outside of buildings or containment
sumps and below ground. If used aboveground outside buildings or
containment sumps, the piping shall either be secured to prevent
disengagement of the fittings, or the piping system shall be so
designed that any spill resulting from disengagement could not
unduly expose persons, important buildings, or structures and could
be readily controlled by remote valves.

SUBSTANTIATION: 34 Pipe Joints.

3-4.1 There are adequate sources of metallic and nonmetallic
flexible connectors available with either welded, flanged, or screwed
connections. Nothing is served by leaving the implied approval of
friction type flexible connectors in the Code - to the contrary, the
Code is weakened by this implied approval. There is a parallel
precedent in this removal of friction type flexible connectors from
the Code in the past removal of flexible connectors below service
station type pumps and dispensers (i.e., dresser couplings). Further,
the current terminology of “except that listed flexible connectors...”
implies that UL listed flexible connectors should enjoy some special
recognition when UL does not have a standard for flexible connec-
tors and does not test them - UL relies upon the manufacturer to
determine the suitability of the product for UL-Listing. In this case
UL-Listing does not mean anything.

3-4.2 The elimination of friction type flexible connectors will
enhance personal safety with a minimum of economical impact and
strengthen UL 30.

Additionally, the recent environmental innovation of installing spill
containment sumps below service station type pumps and dispensers
has changed the fire exposure of the flexible connectors used below
pumps and dispensers. Prior practice provided these flexible
connectors some protection from direct fire exposure by the soil
coverage. Even though some facilities have emergency electrical
disconnect switches and/or emergency shutoff valves, these devices
do not adequately protect people in the immediate vicinity of the
motor fuel dispensing devices, when e dispensing equi(fment is hit
by a moving vehicle - invariably people, operating the dispensing
equipment or are incidentally present near the vicinity of the
dispensing equipment, receive burns from the resulting fire.
Therefore, maintaining the containment integrity of the piping
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system is imperative in this application. Thus, it appears prudent to
limit the type of flexible connector used in this instance to metallic
type flexible connectors.

NOTE: Supporting material is available for review at NFPA
Headquarters.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: This proposed text offers no
improvement. Also, the Technical Committee notes that flexible
connectors are included as fittings.

(Log #38)
Committee: FLC-TAN
30-80-(3-5.1): Acceptin Principle
SUBMITTER: Thomas Bazzolo, CT Dept of Public Safety, State Fire
Marshal Office
RECOMMENDATION: Add new text as follows:

“Piping suEports shall be either: (a) suitable protected against fire
exposure, (b) so located that any leakage resulting form the failure
will not unduly expose persons, important buildings, or structures,
or (c) located where leakage can readily be controlled by operation
of an accessible remotely located valve(s).”

SUBSTANTIATION: Piping support failure due to fire exposure
may result in piping breakage and a worsened fire condition.
COMMI'ITEEXC'IgION: Accept in Principle.

Add a new 3-5.1 to read:

“Load-bearing piping supports that are located in areas with a high
fire exposure risk shall be protected by one or more of the following:

(a) drainage to a safe location to prevent liquid from accumulating
under pipeways;

(b) fire resistive construction;

(c) fire resistant protective coatings or systems;

(d) water spray systems designed and installed in accordance with
NFPA 15;

(e) other alternate means acceptable to the authority having
jurisdiction.

Also, add an appendix item to read:

A-3-5.1 API 2218 contains guidance on selecting and installing fire
resistant coatings to protect exposed steel supports from a high
challenge fire exposure. It also contains a general discussion on
determining need for such protection and estimating the extent of
the area exposed.

COMMI E STATEMENT: The Technical Committee’s version
of this requirement is more comprehensive and provides more
guidance to the user.

(Log #79)
Committee: FLG-TAN
30-81 - (3-5.1 (New)): Accept in Principle
SUBMITTER: Gary Austerman, Burns & McDonnell Engineering
Company
RECOMMENDATION: Add new text to read:
3-5.1 Underground piping systems within the same trench shall be
separated a minimum of %-in. between pipes. Burial depths shall be
er manufacturer’s recommendations and engineering design.
SUBSTANTIATION: Improper laying of pipes can contribute to
failure of the piping system.
COMMI'ITEE XC ON: Accept in Principle.
Refer to Committee Action on Proposal 30-82 (Log #119).
COMMITTEE STATEMENT: Proposal 30-82 (Log #119) addresses
the submitter’s concerns.

(Log #119)
Committee: FLC-TAN
30- 82 - (3-7 (New)): Accept
SUBMITTER: Eugene S. Schmitt, Michigan State Police Fire
Marshals Division
RECOMMENDATION: Add a new Section 3-7 and renumber
remaining sections.

3-7 Underground Piping. In areas subject to vehicle traffic, the
trench shall be of sufficient depth to permit a bedding of at least 6
in. (15 cm) of well compacted ackﬁlﬁ)maten'al and shall be covered
with at least 18 in. (45.7 cm) of well compacted backfill material and
pavement. In areas not subject to vehicle traffic, the pif)ing shall be

rovided with a bedding of at least 6 in. (15 cm) of well compacted
Eackﬁll material. A greater burial depth shall be provided when
required by the manufacturer’s instructions or where frost condi-
tions are present.
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3-7.1 Piping within the same trench shall be separated as follows:

(a) One pipe diameter between steel lines.

(b) Two pipe diameters between fiberglass-reinforced plastic lines.

3-7.2 Two or more levels of pipes within the same trench shall be
separated by a minimum 6 in. (15 cm) of well compacted backfill.
SUBSTANTIATION: The code is silent on burial depth and lateral
separation for underground piping. Improper piping systems are
subject to leaks. Improper laying of pipe can contribute to failure of
the piping system.

NOTE: Supporting material is available for review at NFPA
Headquarters.

COMMITTEE ACTION: Accept.

Change the word “bedding” to “cover” in the second sentence.
Also, in 3-7.1(a), change “One” to “Two” and add a new item (c) to
read:

“Pipi}\rﬁ need not be separated by more than 9 in.”

COMMITTEE STAT NT: The changes made bring this new
section in line with accepted industry practices. Also, an upper limit
is needed to prevent impractical separation of large diameter piping.

(Log #CP32)
Committee: FLC-TAN
30- 83 - (Chapter 6): Accept
SUBMITTER: Technical Committee on Tank Storage and Piping
Systems
REYSCOMMENDATION: Add a new Chapter 6 to read as follows:

Chapter 6 Special Requirements for the Storage of Flammable and
Combustible Liquids at Farms and Isolated Sites
_6-1 Scope.

6-1.1* This chapter shall apply to the storage of Class I flammable
liquids and Class Il and Class I1]IA combustible liquids, as defined in
this code in containers or tanks that do not exceed 1,100 gal
(4,164 L) individual capacity:

(a) On farms and in rural areas;

(b) Atisolated construction sites and isolated earth-moving
projects, including gravel pits, quarries, and borrow pits, where, in
the opinion of the authority having jurisdiction, it is not necessary to
comply with the more restrictive requirements of Chapters 2, 3, and
4; and

(¢) Atany private site where isolation or separation from other
structures or where temporary use makes it unnecessary, in the
opinion of the authority having jurisdiction, to comply with the
more restrictive requirements of Chapters 2, 3, and 4.

6-1.2 This chapter shall not apply to:

(a) The storage, handling, and use of fuel tanks and containers
that are installed or used in accordance with NFPA 31, Standard for
the Installation of Oil-Burning Equipment; NFPA 37, Standard for
the Installation and Use of Stationary Combustion Engines and Gas
Turbines; or NFPA 30A, Automotive and marine Service Station
Code, and

(b) The storage of 25 gal (95 L) or less of Class I flammabile liquid
and Class II and Class III combustible liquids in containers that do
not exceed a capacity of 5 gal (19 L).

6-2 Types of Approved Storage. Storage of Class I, Class II, and
Class II1A liquids, as covered by this chapter, shail be permitted in
any of the following:

(a) Inaboveground or underground tanks that meet the require-
ments of Section 2-2;

(b) In containers that meet the requirements of Section 4-2;

(¢) In containers that do not exceed 60 gal (227 L), in accordance
with Section 6-3; and

(d) In tanks of more than 60 gal (227 L) but not more than 1,100
gal (4,164 L) capacity, in accordance with Section 6-4.

6-3 Individual Containers No Exceeding 60 Gallon Capacity.

6-3.1 Storage of liquids shall be in containers approved by the U.S.
Department of Transportation or in other approved containers.

6-3.2 Capacity of containers shall not exceed 60 gal (227 L).

6-3.3 Dispensing or transfer devices that require the container to
be pressurized shall be prohibited.

6-3.4 Pumping devices and faucets shall be well maintained to
prevent leakage.

6-3.5 Individual containers shall not be interconnected or
manifolded and shall be kept tightly closed when not in use.

6-3.6 Containers used for the storage of Class I liquids shall be kept
outside and at least 10 ft (3 m) from any building.

Exception: Containers shall be permitted to be stored inside any
building that is used exclusively for the storage of Class I, Class II, or
Class ITIA liquids, is located at least 10 ft (3 m) from any other
building, and is provided with cross ventilation using at least 2 vents.
Each vent shall have a net open area of 64 in2 (645 mm2) and shall
be placed at floor level, in opposite walls.

6-4 Tanks of 60 to 1,100 Gallon Capacity.
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6-4.1 Tanks shall be of single-compartment design and shall be
constructed in accordance with good engineering practice. All
seams and joints shall be riveted and caulked, riveted and welded, or
welded. Tank heads that are greater than 6 ft (2 m) in diameter
shall be dished, stayed, braced, or otherwise reinforced.

6-4.2 Tanks shall meet the following minimum plate thickness:

Capacity Minimum Steel Thickness

Gallons Liters Mfrs. Standard Gauge No.
60 to 560 230 to 2,120 14
561 to 1,100 2,120 to 4,165 12

6-4.3 Each tank shall be provided with a fill opening with a closure
that is designed to be locked. The fill opening shall be separate
from the vent opening.

6-4.4* Fach tank shall be provided with a free-open vent that shall
relieve either the vacuum or the pressure that might develop during
normal operation or fire exposure.

6-4.4.1 The minimum vent size shall be as follows:

Tank Capacity Vent Diameter

Gallons Liters Inches Millimeters
Up to 275 1040 1/2 38
276 - 660 1040 - 2500 2 51
661 - 900 2500 - 3410 21/2 64
900 - 1100 3410 4165 3 76

6-4.4.2 Vents shall be arranged to discharge so as to prevent
localized overheating of or direct flame impingement on any part of
the tank in the event that vapors from the vent are ignited.

6-4.5 Tanks shall be located outside and at least 40 ft (12 m) from
any building. They shall also be located so that any vehicle,
equipment, or container that is filled directly from the tanks is at
least 40 ft (12 m) from any building.

6-4.6 Tanks provided for in this section shall be permitted to have
top openings only or shall be permitted to be elevated for gravity
discharge.

6-4.6.1 Tanks that have top openings only shall be mounted and
equipped as follows:

(a) Stationary tanks shall be mounted on timbers or blocks 6 in.
(150 mm) in height so as to protect the bottom of the tank from
corrosion due to contact with the ground and to maintain the tank
in a stable position.

(b) Movable tanks shall be equipped with attached metal legs that
rest on shoes or runners designed so that the tank is supported in a
stable position and so that the tank and its supports can be moved as
a single unit.

() Tanks shall be equipped with a tightly and permanently
attached approved pumpin'idevice having an approved hose of
sufficient length for filling the vehicles, equipment, or containers to
be served by the tank.

(d) The dispenser nozzle and hose shall be equipped so that it can
be padlocked to its hanger to prevent tampering.

(e) The pump discharge shall be equipped with an effective
antisiphoning device, or the discharge hose shall be equipped with a
self-closing nozzle.

(f) Siphons or internal pressure discharge devices shall be
prohibited. .

6-4.6.2 Tanks elevated for gravity discharge shall be mounted and
equipped as follows:

(a) Tanks shall be supported on steel or wood supports having
adequate strength and design to provide stability. Alternately, tanks
shall be permitted to be placed on a pile of earth or near the edge of
a cut bank to provide the necessary elevation and shall be supported
on timbers or blocks for stability and to prevent corrosion from
contact with the ground.

(b) Discharge connections shall be made to the bottom or to the
end of the tank.

(¢) The discharge connection shall be equipped with a valve that
shall automatically close in the event of a fire by means of operation
of an effective heat-actuated device. This valve shall be located
adjacent to the tank shell. If this valve cannot be operated manually,
an additional valve that can be manually operated shall be provided.

(d) The discharge connection shall be provided with an approved
hose of sufficient length for filling vehicles, equipment, and
containers to be served by the tank. The hose shall be provided with
a self-closing nozzle at the discharge end.

(e) The hose shall be equipped so that it an be padlocked to its
hanger to prevent tampering.

6-5 Marking of Tanks and Containers.

6-5.1 Tanks and containers shall be conspicuously marked with the
name of the product contained and with tEe following marking:
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“FLAMMABLE — KEEP FIRE AND FLAME AWAY.”
6-5.2* Tanks shall also bear the following marking:
“KEEP 40 FT FROM BUILDINGS.”

6-6 Fire Prevention and Control.

6-6.1 Storage areas shall be kept free of weeds and other extrane-
ous combustible materials.

6-6.2 Open flames and smoking materials shall not be permitted in
areas where Class I liquids are stored.

Appendix A Explanatory Material

A-6-1.1 On isolated construction and earth-moving projects and on
other similarly isolated sites, it is customary for the property owner
or the contractor to obtain fuel in bulk and to dispense the fuel
under his or her direct control.

A-6-4.4 Vent sizes are based on limiting the internal pressure of the
tank to 3.0 psig (20.7 kPa) [120 percent of 2.5 psig (1'?.2 kPa), the
maximum internal pressure allowed for an atmospheric storage
tank], using an orifice coefficient of 0.8 and an environmental factor
of 0.5. The 0.5 environmental factor recognizes the limited time
that a small tank will be exposed to fire, loss of fuel by absorption
into the soil, and drainage of liquid away from the tank. Calcula-
tions are based on 2-3.5 of NFPA 30, Flammable and Combustible
Liquids Code.

A-6-5.4.2 This 40 ft (12.2 m) clearance distance should also apply
to other combustible structures, haystacks, etc.

SUBSTANTIATION: This proposal incorporates into NFPA 30 as a
new chapter the entire text of NFPA 395, Standard for the Storage of
Flammable and Combustible Liquids at Farms and Isolated Sites. By
so doing, the requirements for storage of flammable and combus-
tible liquids are found in a single Code, to the benefit of the user
and enforcing official alike.

COMM]’I'I‘E%] ACTION: Accept.

(Log #49)
Committee: FLC-TAN
30-84 - (A-2-3.4.3(b) (New)): Accept in Principle
SUBMITTER: Wayne B. Geyer, Steel Tank Institute
RECOMMENDATION: Add a new Appendix item to 2-3.4.3(b) to
read:

“The aboveground storage tank dike is normally sized to contain
the entire contents of the largest single tank plus sufficient
freeboard to allow for precipitation. Governing jurisdictions
generally establish a basis for the amount of freeboard and
incorporate additional environmental protection requirements.

Although EPA spill prevention regulations do not mandate a
specific design for determining freeboard, EPA has recommended a
basis for freeboard sufficient to contain a 25 year storm in its 1991
proposed revisions to 40 CFR Part 112 for Spill Prevention Control
and Countermeasures of the Oil Pollution Prevention promulgated
under the Clean Water Act.

Many jurisdictions establish additional freeboard as a percentile
basis of dike capacity. For instance, the States of New York,
Minnesota, South Dakota and Florida require 110 percent capacity
of the largest tank. The Commonwealth of Massachusetts and
Wisconsin required 125 percent capacity of the largest tank.

Steel dikes built and often shipped with UL 142 factory fabricated
tanks are mandated by UL and STI standards (UL 142 and STI
F911™) to contain 110 percent of the tank capacity.”
SUBSTANTIATION: The amount of freeboard to be incorporated
into a design is driven by local regulations on an increasing basis.
This paragraph is added 1o the Appendix to give the Code user a
better understanding of the degree of freeboard required by
jurisdictions.

COMMITTEE ACTION: Accept in Principle.

Add the following new A-2-3.4.3(b):

“An aboveground storage tank dike is normally sized to contain the
entire contents of the largest single tank within it. Some designs
might also incorporate sufficient freeboard (additional capacity) to
accommodate precipitation or fire fighting water. The amount of
this freeboard is usually governed by local conditions.”
COMMITTEE STATEMENT: The Technical Committee’s version is
more clear.

43

(Log #50)
Committee: FLLC-TAN
30- 8% - (A-9-8.3 (New)): Accept
SUBMITTER: Wayne B. Geyer, Steel Tank Institute
RECOMMENDATION: Add a new Appendix item to 2-8.3 to read:
“See PEI RP 200-94 “Recommended Practices for Installation of
Aboveground Storage Systems for Motor Vehicle Fueling” and STI

R931.93 “Double | Installation and Testing Instructions” for

additjonal [eiui[emegts to _test secondary containment tanks.”
SUBSTANTIATION: None.
COMMITTEE ACTION: Accept.

Also, add the following text to subsection 2-3.1:

“See PEI RP200, Recommended Practices for Installation of
Aboveground Storage Systems for Motor Vehicle Fueling, for
additional information.”

COMMITTEE STATEMENT: The Technical Committee feels thata
reference to'RP200 should also be in 2-3.1.

(Log #91)
Committee: FLC-TAN
30- 86 - (Appendix C): Accept
SUBMITTER: Sullivan D. Curran, Fiberglass Petroleum Tank &
Pipe Institute
COMMENDATION: Proposed revisions have been reviewed
and approved for submission by the Technical Committee.

Appendix C Temporarily-Out-of-Service, Closure in Place or
Closure by Removal of Underground Tanks

This Appendix is not a part of the requirements of this NFPA
document but is included for informational purposes only.

C-1 Introduction.

C-1-1 Care is required not only in the handling and use of
flammable or combustible liquids, but also in the process of
rendering temporarily-out-of=service, closing or removing tanks that
have held flammable or combustible liquids. This is particularly true
of underground service station tanks that are most frequently used
for the storage of motor fuel and occasionally for the storage of
other flammable or combustible liquids, such as crankcase drainings
(which may contain some gasoline). Through carelessness,
explosions have occurred because flammable or combustible liquid
tanks have not been properly conditioned before being rendered
temporarily-out-of-service, closed, or removed.

C-1-2 In order to prevent accidents caused by improper condition-
ing, it is recommended that the procedures outlined below be
followed when underground tanks are temporarily taken out of
service, closed, or removed.

C-1-3 Underground tanks taken out of service can be safeguarded
or disposed of by any one of the three following means:

(a) Placed in a temporarily out of service condition. Tanks should
be rendered temporarily out of service only when it is Elzmned that
they will be returned to active service within a reasonable period or
pending closure-in-place or closure by removal.

(b) Permanent closure-in-place, with proper safeguarding.

(c) Permanent closure by removal.

C-1-4 In cases where tanks are either rendered temporarily-out-of-
service or !})ermanemly closed, records should be kept of tank size,
location, date of closure and method used for placing the closed
tank in a safe condition.

C-1-5 Procedures for carrying out each of the above methods of
disposing of underground tanks are described in the following
sections. No cutting torch or other flame- or spark-producing
equipment should be used until the tank has been completely
purged or otherwise rendered safe. In each cause, the numbered
steps given should be carried out successively.

C-2 Rendering Tanks “Temporarily Out of Service.”

C-2.1 When the underground storage tank system (UST) is
temporarily-out-of-service for less than three (3) months, the owners
and operators must comply with the following:

(a)} Continue operation and maintenance of corrosion protection.
Requirements can be found in U.S. Environmental Protection
Agency (EPA), Title 40, Code of Federal Regulations (CFR), Part
280, “Technical Standards and Requirements for Owners and
Operators of Underground Storage Tanks”, Paragraph 280.31.

(b) Continue operation and maintenance of any release detection
in accordance with U.S. EPA 40 CFR Part 280, Subpart D, or empty
the UST system by removing all materials so that no more than 2.5
centimeters (1 in.) of residue, or 0.3 percent (%) by weight of the
total capacity of the UST system, remains in the system.

C-2-2 When an UST system is temporarily-out-ofservice for three
(3) months or more, owners and operators must also comply with
the following requirements:
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(a) Leave vent lines open and functioning.

(b) Cap or plug all other lines such as fill line, gauge opening,
pump suction, and ancillary equipment. Secure against tampering.

C-3 When an UST system is temporarily closed for more than
twelve (12) months, owners and operators must permanently close
the UST system in accordance with U.S. EPA 40 CFR Part 280.71-
280.74. An extension of this 12 month period may be granted by the
implementing agency. However, before such an extension can be
a%uplied for, a site assessment must be completed in accordance with
U.S. EPA 40 CFR Part 280.72.

C-4 Closure of Underground Tanks in Place.

C-4-1 Atleast 30 days before beginning closure procedures, owners
and operators must notify the implementing agency of their intent
to close unless such action is in response to corrective action
proceedings.

C-4-2 Closure of tanks either in-place or by removal, requires the
owners and operators to measure for the presence of a release where
contamination is most likely to be present at the UST site. This
requirement may be satisfied if one of the external release detection
methods allowed in 40 CFR Part 280.43 (e) and (F) is operating in
accordance with the requirements in Part 280.43 at the time of
closure, and indicates no release has occurred.

C-4-3 Prepare a safe work place by following the special safety
precautions, cleaning and closure procedures in:

(a) American Petroleum Institute Recommended Practice 1604,
“Removal and Disposal of Used Underground Petroleum Storage
Tanks”, or

(b) New England Interstate Water Pollution Control Commission
(NEIWPCC), “Tank Closure Without Tears: An Inspector’s Safety
Guide”.

C-44 Safe work preparation should include:

(a) No smoking in the area.

(b) Shutting down all open flame and spark producing equipment
not necessary for the removal of the underground tank.

(¢} Using only hand tools to expose tank fittings and preparing for
the vapor freeing procedures.

(d) Controlling static electricity or providing a conductive path to
discharge static electricity by bonding or grounding equipment and
vehicles,

(e) Roping off tank area from pedestrian and vehicular traffic.

(f) Locating and marking all utility lines on site.

(g) Determining meteorological conditions. Vapor accumulation
may occur on still and high humidity days. Under these conditions,
test the area for vapor accumuliation (refer to Section C-4-10) and if
present either provide additional forced ventilation or delay the job
until there is a breeze and it is less humid.

(h) Ensuring personnel are wearing hard hats, safety shoes, safety
glasses and a combustible gas indicator is available. Provide any
other safety measures or methods that may be required to meet local
requirements.

(45 Remove all flammable or combustible liquid and residue
from the tank and from all connecting lines.

C4-6 Residual product and solids must be disposed of properly(3).

C4-7 Excavate to the top of tank.

C-4-8 Disconnect the suction, inlet, gauge and all other tank
fixtures, except the vent line. The vent line should remain
connected until the tank is purged.

C-49 Make the tank safe either by purging the tank of flammable -
vapors or inerting the potentially explosive atmosphere in the tank.

(a) Purging or ventilating the tank replaces the flammable vapors
in the tank with air, reducing the flammable mixture of fuel and
oxygen below the lower explosive limit or LFL. Two methods may
be used to introduce air into the tank. One is the use of a “diffused-
air blower” to pumg air into the bottom of the tank through the fill
pipe or a properly bonded air-diffusing pipe. The second method is
the use of an “eductor-type air mover”, typically driven by com-
pressed air. It draws vapors out of the tank and brings fresh air into
the tank. The vent pipe can be used to exhaust vapors 12 ft above
grade and 3 ft from any roof lines.

(b) Inerting the tank does not replace the flammable vapors, but
instead reduces the concentration of oxygen to a level insufficient to
support combustion (refer to Section C-4-10). Two inert gasses may
be used. Carbon dioxide gas can be generated by crushing and
distributing dry ice evenly over the bottom of the tank. The dryice
will release carbon dioxide as it warms. Nitrogen gas can be pumped
into the tank from a hose through the fill hole to the bottom of the
tank. Oxygen will be reintroduced into the tank unless all holes are
effectively plugged except for the vent line.

C4-10 Testing the tank to determine if it is safe.

(a) When purging, a “combustible gas indicator”, commonly
known as an explosion meter, is used to measure the reduction in
the concentration of flammable vapors. The meter reads from 0 to
100 percent of the LFL. The goal is to achieve a reading of 10-20
percent LFL for petroleum tanks.

(b) When inerting, an “oxygen meter” is used to determine when a
tank has been successfully inerted. The meter reads from 0 to 100
percent oxygen content. The goal is to achieve a reading of 1-10
percent, which is safe for most petroleum products.

C-4-11 Fill the tank completely with an inert solid material. One or
more holes may be cut in the tank top if existing tank openings are
not adequate for the introduction of the inert material. Cap or
remove remaining underground piping. The tank can now be
backfilled.

C-5 Closure by Removal of Underground Tanks.

C-5-1 Observe all procedures listed under Section C4, Closure of
underground tanks-in-place, except for Section C4-11, filling the
tank with an inert solid material and backfilling the excavation.

C-5-2 After the tank has been made safe by following purging or
inerting procedures and before it is removed from the excavation,
plug or cap all accessible holes. One plug should have an 1/8-in.
vent hole to prevent the tank from being subjected to excessive
differential pressure caused by temperature changes. This vent
should be positioned on top of the tank during subsequent
transportation or storage.

C-5-3 Excavate around the tank to uncover it for removal. Remove
the tank from the excavation and check for corrosion holes in the
tank shell. Use screwed boiler plugs to plug any corrosion holes.

C-5-4 Tanks should be labeled with information about the former
contents, present vapor state, vapor freeing treatment method and a
warning against reuse.

C-5-5 Tanks should be removed from the site promptly and
preferably the same day as removal since additional vapor may be
released from liquid absorbed in tank wall corrosion or residues.
However before removal, the tank atmosphere must be checked to
ensure the flammable vapor concentration does not exceed safe
levels.

C-6 Disposal of Tanks.

C-6-1 If the reuse of a tank is permitted by the controlling
jurisdiction, the tank should be certified tight, structurally sound
and will meet all requirements of a new installation.

C-6-2 The storage of used tanks should be in secure areas where
the public will not have access. Tanks should be rendered safe
consistent with Section C4-9, C4-10 and vented consistent with
C-5-10.

C-6-3 If a steel tank is to be disposed of, it should retested for
flammable vapors and, if necessary, again rendered gas-free. Tanks
that have been lined internally or coated externally with fiberglass,
epoxy-based or similar materials may not be accepted by scrap
processors. Before releasing to a scrap metal dealer, a sufficient
number of holes or openings should be made in the tank to render
it unfit for further use. NFPA 327, Standard Procedures for
Cleaning or Safeguarding Small Tanks and Containers Without
Entry, provides information on safe procedures for such operations.

C-7 If the tank to be disposed of is non-metallic or is a steel tank
lined internally or coated externally with fiberglass, epoxy-based or
similar materials, it may not be accepted by scrap metal dealers. An
alternative disposal method would be to cut up the tank in sections
suitable for disposal in a sanitary landfill.

C-8 Record keeping is required to demonstrate compliance with
closure requirements under 40 CFR 280.74. The results of the
excavation zone assessment required in Part 280.72 must be
maintained for at least three (3) years after completion of perma-
nent closure.

C-9 Other resources to check for information related to safety
during tank closure include:

1. American Petroleum Institute’s (API) Recommended Practice
1604, Removal and Disposal of Used Underground Petroleum
Storage Tanks, 1987.

2. API’s Recommended Practice 1631, Interior Lining of Under-
ground Storage Tanks, 1987.

3. API Publication 2015, Cleaning Petroleum Storage Tanks, 1985.

4. API Publication 2217A, Guidelines for Work in Inert Confined
Sgaces in the Petroleum Industry, 1987.

. API Publication 2219, Safe Operating Guidelines for Vacuum
Trucks in Petroleum Service, 1986.

6. Occupational Safety & Health Administration (OSHA) 2226,
Excavation & Trenching Operations, 1990,

7. National Institute for Occupational Safety and Health (NIOSH),
Cr;teria for Recommended Standard... Working in Confined Spaces,
1979.

8. NIOSH Publication 87-113, A Guide to Safety in Confined
Spaces, 1987.

9. National Fire Protection Association NFPA 69, Explosion
Prevention Systems, 1986. (Table with minimum oxygen levels
necessary to support combustion for various products)

10. NFPA 77, Static Electricity, 1988.

11. NFPA 326, Standard Procedures for Safe Entry of Under-
ground Storage Tanks.
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12. NFPA 327, Cleaning or Safeguarding Small Tanks and
Containers, 1987.

13. NFPA 306, Control of Gas Hazards on Vessels, 1988. (Practical
procedures for vapor-freeing tanks and testing guidance

14. New England Interstate Water Pollution Conwuol Commission,
85 Merrimac Street, Bosron, MA 02114, “Tank Closure Without
Tears: An Inspector’s Safety Guide”, May 1988.
SUBSTANTIATION: This update of Appendix C will incorporate
the new requirements of U.S. EPA, Title 40, Code of Federal
Regulations, “Technical Standards and Requirements for Owners
and Operators of Underground Storage Tanks.”

COMMITTEE ACTION: Accept.

Add to C4.4(g) the following text:

“Excavated soil should be tested for vapor release. Artificial
ventilation or repeated turning of excavated soil might be necessary
to avoid ignitable concentration of vapors.”

COMMITTEE STATEMENT: The Technical Committee agrees
with the proposal, but has added a necessary safety guideline.

(Log #118)

Committee: FL.C-TAN
30-87 - (Appendix C): Reject
SUBMITTER: Eugene S. Schmitt, Michigan State Police Fire
Marshals Division
RECOMMENDATION: Delete Appendix C.
SUBSTANTIATION: The Technical Committee proposes that the
provisions in Appendix C be put into mandatory language and
incorporated into Section 2-4.4.
COo TTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee on Tank
Storage and Piping Systems has accepted a new Appendix Cvia
Proposal 30-86 (Log #91).

(Log #110)

Committee: FLC-SWC
30-88 - (41): Acceptin Principle
SUBMITTER: john Davenport, Industrial Risk Insurers
RECOMMENDATION: Change the Title of Section 4-1 to read as
follows:

Genera] Provisions

SUBSTANTIATION: This provision is needed to direct the code
user to the proper storage arrangement tables in Chapter 4.

COMMI E ACTION: Acceptin Principle.
Revise Section 4-1 to read as follows:
4-1 General.
4-1.1 Scope.

4-1.1.1 This chapter shall apply to the storage of liquids in drums
or other containers that do not exceed 60 gal (227 L) individual
capacity and in portable ranks that do not exceed 660 S’Al (2498 L)
individual capacity and to limited transfers incidental thereto. For
portable tanks that exceed 660 gal (2498 L), Chapter 2 shall apply.

4-1.1.2 This chapter shall not apply to the following:

(a) Storage of containers in bulk plants, service stations, refineries,
chemical plants, and distilleries.

(b) Liquids in the fuel ranks of motor vehicles, aircraft, boats, or
portable or stationary engines.

(c) Beverages, where packaged in individual containers that do not
exceed 1 (3.8 L) capacity.

(d) Medicines, foodstuffs, cosmetics, and other consumer products
that contain not more than 50 percent by volume of water-miscible
liquids, with the remainder of the solution not being flammable
where packaged in individual containers that do not exceed 1 gal
(3.8 L) capacity.

(e) Liquids that have no fire point when tested by ASTM D 92,
Cleveland Open Cup Test Method, up to the boiling point of the
liquid or up to a temperature at which the sample being tested
shows an obvious physical change.

(f) Distilled spints and wines in wooden barrels or casks.

4-1.2 General Provisions.

4-1.2.1 For the purpose of this chapter, unstable liquids shall be
treated as Class IA liquids.

COMMITTEE STATEMENT: Editorial improvement.
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(Log #74)
Committee: FL.G-SWC
30-89 - (41.2 (New)): Reject
SUBMITTER: David C. Tabar, The Sherwin-Williams Company
RECOMMENDATION: Change paragraph “(f)” to “(g)”,. and add
new “(f)” as follows:
(f) Mixtures where at least 85 percent of the ingredients (by
volume) are not susceptible to burning. and the Flammability
Hazard Ratings of ingredients susceptible to burning do not exceed:

0 percent for aggregate Flammability Hazard 4 ingredients, and
5 cent for ageregate Flammability Hazard 2 and 3 ingredients
and
15 percent for aggregate Flammability Hazard 1. 2. and 3 ingredi-
ents;

_OR-

ammabili
mabili

azard 4 ingredients, and
Hazard 1. 2. and 3 water-

0 percent for aggre

15 percent for aggregate
miscible ingredients

(See NFPA 704, Standard Systemn for the Identfication of the Fire
Hagzards of Materials, and NFPA 325, Fire Hazard Properties of

able Liquids, Gases olatile Solids.
SUBSTANTIATION: ASTM D92, “Cleveland Open Cup Test
Method” fire point testing and formula analysis involving coatings
products. See also NFPA 30 intent: “The liquids intended for
exclusion by the section of the Code are those that show a flash
point when tested in accordance with a Tag or other closed-cup
methods, but which do not burn. Water-based paints, which are
formulated with small amounts of flammable or combustible
solvents, are on example.” ...NFPA Flammable and Combustible
Liquids Code Handbook.

In Test #1, a latex dryfall, flat white coatings product was tested for
fire point via ASTM D-92, and for flash point via ASTM D-93PMCC
(Pensky-Martens Closed Cuiur). The selected sample product had a
higher concentration of hydrocarbon volatiles (VM&P Naphtha @

9 §percent by volume) than typical “latex paints,” which have very
little concentrations, if any, of Class IB (Flammability Hazard Rating
3) ingredients.

Note: Flammability Hazard Ratings are covered in NFPA 704,
Standard System for the Identification of the Fire Hazards of
Materials (1990). See NFPA 704 for further information regarding
flash point, burn temperatures, and burn duratjions for clarification.
Also see NFPA 325, Guide to Fire Hazard Properties of Flammable
Liquids, Gases and Volatile Solids (1994). Generally, the susceptibil-
ity of materials to burning are identified as follows:

Flammability

Identification of Flammability
Hazard Rating

Susceptibility of Materials to Burning

4 Materials that will rapidly or completely
vaporize at atmospheric pressure and normal
ambient temperature, or that are readily
dispersed in air and that will burn readily.”

3 Liquids and solids that can be ignited under
almost all ambient temperature conditions.

2 Materials that must be moderately heated or
exposed to relatively high ambient temperatures
before ignition can occur.

1 Materials that must be pre-heated before
lgnmon €an occur,

0 Materials that will not burn.

Under the PMCC flash point test method, no flash point was
observed by the independent test laboratory. The ASTM D-92 fire
point test method requires the determination of ignition and
subsequent burning of the test material for at least five scconds.
This is accomplished by a test flame passed across the open test cup
during a slow, constant, measurable rise in temperature.

The sample product was slowly heated in the Cleveland Open Cup
Test Apparatus. Early into the test, the sample began to solidify at
the surface, thus achieving “a physical change”. Note that NFPA 30
Section 4-1.2(e) (1993) considers “an obvious physical change” to be
a means by which “no fire point” could established. However, after
continued heating between 185-190°F, the solid surface material
broke through with only a single “bubble” which burned very briefly
for a period of approximately five seconds. Beyond that, no further
burning resulted. Since the ASTM D-92 test method requires that
the burning be evident for a period of at least five seconds, this
could be considered a borderline test. Looked at conservatively, one
could conceivably state that the product had a fire point of 190°F;
however, no flash point was observed via PMCC! Conversely, one
could argue that “an obvious physical change” occurred (from liquid
to solid) and that the burning in the open cup which occurred
(from liquid to solid) and that the burning in the open cup which
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occurred briefly was not sufficient to be concerned about. Gener-
ally, the constituents of this product involved the following ingredi-
ents: VM&P Naphtha (4.9 percent by weight, and 9.7 percent by
volume), other oils, alcohols, glycols, polymers, surfactants, solids
(earth, talc, TIOZ2, etc.) and water. A further breakdown would show
the following aggregate summation of consistuent ingredients, by
volume, as identified by their Flammability Hazard Ratings:

atex D at White #1001

NFPA 704 Flamiability Aggregate Ingredients
Hazard Rating by Volume

“Q” 80.3 percent

“1” 9.8 percent

"2 0.2 percent

“3” 9.7 percent

“4” 0.0 percent

Total 100.0 percent

In Test #2, an industrial maintenance latex gloss enamel coatings
product was tested. The product formulation consists of 22
in%redients. The majority of the ingredients (e.g., acrylic emulsion,
solids, surfactants and water) had a Flammability Hazard Rating of
“0”.

The breakdown of the aggregate ingredients by NFPA 704
Flaramability Hazard Ratings were as follows:

Industrial Material Latex Gloss Enamel #101

Aggregate In%[edigmg by Volume
86.7 percent

“°
“1” 9.0 percent
“2” 4.3 percent
“3” 0.0 percent
“4” 0.0 percent

Total 100.0 percent

In this test, the independent test laboratory found—via the
Cleveland Open Cup Test Method (ASTM D-92)—that the product
“Foamed over @ 155°F”, and had no identifiable fire point per
ASTM D-92. A flash point of 166°F using ASTM D93 (PMCC) was
identified and reported. Clearly, the product would not be capable
of burning in a real-world fire scenario, particularly in a sprinklered

occupancy.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The Technical Committee feels that

the NFPA 704 system is not appropriate for this purpose. Also, more
technical data is needed to substantiate this change.

(Log #66)
Committee: FLCSWC
30-90 - (41.2(a)): Reject
SUBMITTER: David C. Kirby, Union Carbide Corporation
RECOMMENDATION: In paragraph 4-1.2(a), delete the exemp-
tion for chemical plants, refineries, etc..., and revise as follows:

“This chapter shall not apply to facilities whose primary function is
manufacturing or processing of flammable or combustible liC}uids or
flammable gases, unless the storage in containers and portable tanks
significantly increases the inherent fire risk of the facility*. Lack of
drainage or containment to prevent the flow of liquids under
emergency conditions to adjacent properties, or lack of fire walls or
adequate separation distance between container and portable tank
storage and adjacent properties are situations which might signifi-
cantly increase the fire risk.” -

Add Appendix item to read:

A-4-1.2 Facilities such as chemical plants, refineries, and bulk
terminals generally have design, layout, protection, and emergency
response capabilities commensurate with the inherent risk associ-
ated with the manufacturing, processing, and handling or bulk
quantities of flammable or combustible liquids or hazardous
materials. In these situations the fire or explosion risk of the storage
in containers or portable tanks is incidental to, and usually only a
small part of overall risk. Only in special and unusual cases, as
determined by the authority having jurisdiction, where the risk
posed by the storage of flammable or combustible liquids in
containers or portable tanks is unacceptable and significantly
increases fire risk above the inherent risk of the operation, should
the requirements of Chapter 4 be applied.

SUBSTANTIATION: None.
COMMITTEE ACTION: Reject.
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COMMITTEE STATEMENT: 1. No substantiation was provided for
the change and the proposed text is not definitive.

2. There is no technical basis for concluding that buiidin%s
housing container storage of liquids that are located on bulk plants,
refineries, chemical plants, and distilleries are immune from fires
that could put personnel, the environment, etc. at risk. These
exemptions should be removed unconditionally. Whether the
perceived risk of the storage is "large” or "small” relative to the risk
of the rest of the facility should not be a factor in deciding whether
or not to follow Chapter 4.

3. The proposal was written does not address all facilities of
concern. Small facilities and large facilities have different abilities to
respond to emergencies. Many businesses handle primarily Class
ITTA and Class I1IB liquids. This proposal needs to address each type
of facility separately. The exemption should not be removed and
replaced with the proposed language.

4. There is not guidance on what is meant by "significantly
increases the fire risk." Application would be difficult to enforce.
How would one treat a warehouse located at a chemical plant or a
manufacturing plant?

5. The proposal contains language that is not "code-enforceable.”
The revised wording further confuses those facilities that are
exempt.

(Log #CP3)

Committee: FLC-SWC
30-91 - (41.2(g) (New)): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: Add a new item (g) to 4-1.2 to read:

“Containers that do not exceed 60 gallons located at farms and

isolated sites, as covered in Chapter 6.”
SUBSTANTIATION: This exemption will eliminate potential

conflict between the requirements of Chapter 4 and the new
Chapter 6.
COMMITTEE ACTION: Accept.

(Log #13)

Committee: FLC-SWC
30-92 - (41.2(g) (New) and G-1.1): Reject
SUBMITTER: Dennis P. Nolan, Occidental Int’l Expl. and Prod.
Co.
RECOMMENDATION: 1. Add new item (g):

“Laboratories handling incidental amounts of flammable liquids.”
2. Add reference NFPA 45 to Section G-1.1.

SUBSTANTIATION: NFPA 45 provides requirements for the
handling of incidental quantities of flammable/combustible liquids
(chemicals) in laboratories.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: It is the opinion of the Technical
Committee on Storage and Warehousing of Containers and Portable
Tanks that Subsection 1-1.8 states that laboratories meeting the
requirements of NFPA 45, Standard on Fire Protection for Laborato-
ries Using Chemicals, are deemed as meeting the requirements of
NFPA 30. NFPA 45 properly governs the quantities of liquids stored
in the Iaboratory work area. Further, NFPA 45 requires that
laboratory storage rooms in laboratory buildings meet the appropri-
ate requirements of NFPA 30. NFPA 45 does contain exemptions for
laboratory facilities and operations that use only small quantities of
liquids, e.g., instrument laboratories and quality control laboratories.
Finally, the submitter offers no guidance as to what can be consid-
ered to be “incidental amounts”.

(Log #111)
Committee: FLCSWC
30-93 - (4-1.4 (New)): Acceptin Principle
SUBMITTER: John Davenport, Industrial Risk Insurers
RECOMMENDATION: Add a new Section 4-1.4 to read:

1.4 For the purposes of this chapter. protected storage shall
Léeiﬁ iﬁfie iﬁ;ﬁ {; Efoteétéﬁ ;; acéaragﬁé iiﬁ Secti gﬁ 48. All
other stor%e shall be considered to be unprotected storage.
SUBSTANTIATION: This provision is needed to direct the code
user to the proper storage arrangement tables in Chapter 4.
COMMITTEE ACTION: Acceptin Principle.

Add an exception to new 4-1.4 to read:
Exception: As provided for in Section 4-5.
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COMMITTEE STATEMENT: It is not the intent to apply this
philosophy to occupancies governed by 4-5.

(Log #41a)
Committee: FLC-SWC
30-94- (4-2.1,4-2.2,4-2.3,6-1.2.10): Accept in Principle
SUBMITTER: Gerald A. Gordon, Rigid Intermediate Bulk
Container Assn.
RECOMMENDATION: Revise text. Additions are underlined
deletions are in [brackets].

Chapter 4 Container and Portable Tank Storage

4-2.1 Only approved containers, [and] portable tanks and IBC’s
shall be used.

(a) Metal containers_metal IBC’s and metal portable tanks...

(e) “Rigid pilastic” IBC’s (31H1 and 31H2) and “Composite” IBC’s
(31HZ1) meeting the requirements o d ini oduc
authorized by, Chapter I, Title 49 of the Code of Federal Regulations
(11.S. Department of Transportation Hazardous Materials Regula-
tions) or Chapter 16 of the United Nations “Recommendations on
the Transport of Dangerous Goods” shall be acceptable.

4-2.2 Each portable tank or IBC

4-2.3 The maximum allowable size of a container, IBC or portable
tank shall not exceed thar specified in Table 4-2.3.

Table 4-2.3 Maximum Allowable Size of Containers , IBC's and Portable Tanks

Liquids Flammable Liquids Combustible
Container Type Class 1A Class IB Class IC Class II Class I11

Approved Metal .

Portable Tanks 660 gal 660 gal 660 gal 660 gal 660 gal

IBC's 798 gal 793 gal 798 gal 798 gal 793 gal
Rigid Plastic IBC's

(81H1 or 31H2)

or Composite IBC's

(81HZ1) = = - 798 gal 798 gal

Chapter 6 Referenced Publications

6-1.2.10 UN Publication. Labelmaster, 5724 N, Pulaski Road,
Chicago, II. 60646, Phone (800) 621-5808).

Recommendations on_the Transport of Dangerous Goods.
SUBSTANTIATION: Intermediate Bulk Containers (IBC’s) have
been approved for the shipment of flammable and combustible
liquids by the US Department of Transportation (DOT) and by
regulatory bodies in most of the other countries in the world (as
indicated by provisions for their use in the UN “Recommendations
on the Transport of Dangerous Goods”). Their use is rapidly
growing both in the United States and worldwide. The basic types
allowed for use in the packaging of flammable and combustible
liquids, as defined in the regulations (and in the proposed amend-
ment to NFPA 30), are Metal IBC's, Rigid Plastics [BC’s, and
Composite IBC’s, but only Metal Portable Tanks (of which Metal
IBC’s compose a subset) are recognized in NFPA 30 for the storage
of Liquids. The results of fire tests sponsored by the Rigid IBC
Association (RIBCA) on Rigid Plastics and Composite [BC's are
shown in the accompanying videotape and report. These results
indicate that appropriate levels of sprinkler protection can prevent
loss of lading from such IBC’s even when engulfed in an intense
pool fire.

IBC’s containing flammable and combustible liquids will be
showing up in warehouses in increasing numbers. NFPA 30 should
recognize that fact and be pro-active in setting guidelines for their
storage.

CONEVHTTEE ACTION: Acceptin Principle.

Refer to Committee Action on Proposals 30-151 (Log #CP16) and
30-152 (Log #CP17).

COMMITTEE STATEMENT: The Committee Action on Proposals
30-151 (Log #CP16) and %0-152 (Log #CP17) meet the intent of the
submitter.

(Log #CP1)
Committee: FLCSWC
30-95 - (4-2.1 and 4-2.1(a)): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: 1. In 4-2.1, add “and intermediate bulk
containers (IBCs)” after “portable tanks.”

2. Revise 4-2.1(a) to reack:

“Metal containers, metal intermediate bulk containers, and metal
portable tanks meeting the requirements of and containing products
authorized by Title 49, Transportation, Chapter 1, of the Code of
Federal Regulations, Chapter 9 or Chapter 16 of the United Nations
Recommendations for the Transport of Dangerous Goods, or NFPA

47

386, Standard for Portable Shipping Tanks for Flammable and
Combustible Liquids, shall be acceptable.”

SUBSTANTIATION: This chanﬁe recognizes current terminology
for a certain type of portable tank and correlates with a similar
change to the definition of “Portable Tank” in Chapter 1 of NFPA
30.

COMMITTEE ACTION: Accept.

(Log #112)
Committee: FLCSWC
30-96- (4-2.1(a)): Accept
SUBMITTER: John Davenport, Industrial Risk Insurers
RECOMMENDATION: Add to the end of the existing garagraph:
“ etal tainer larger than 60 gal and meeting the require-

ments of NFPA 386 shall be considered a portable tank for the

TANTIATION: The Technical Committee Task Group on

Protection Criteria has determined that there is a need to allow for
the use of metal Intermediate Bulk Containers and other types of
metal containers if they meet the requirements of NFPA 386,
Portable Shipping Tanks for Flammable and Combustible Liquids.
COMMITTEE ACTION: Accept.

(Log #CP2)
Committee: FLC-SWC
30-97 - (4-2.1(e) (New)): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: In 4-2.1 add a new item (e) to read:

“Rigid plastic intermediate bulk containers and composite
intermediate bulk containers meeting the requirements of and
containing products authorized by Title 49, Transportation, Chapter
1 of the Code of Federal Regulations, or Chapter 16 of the United
Nations Recommendations for the Transport of Dangerous Goods,
for class 31H1, 31H2, and 31 HZ1, shall be acceptable.”
SUBSTANTIATION: This change recognizes two particular classes
of intermediate bulk containers that are authorized for transporta-
tion of certain liquids.

COMMITTEE ACTION: Accept.

(Log #CP4)
Committee: FLC-SWC

30-98 - (4-2.2): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: In the first sentence of 4-2.2, add “or
intermediate bulk container” after the words “Each portable tank.”
SUBSTANTIATION: This clarifies that the requirements of 4-2.2
also apply to intermediate bulk containers.
COl TTEE ACTION: Accept.

(Log #CP5)
Committee: FLC-SWC
30-99 - (42.3): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: Revise Table 4-2.3 by the following:

1. Change the entry for “approved metal portable tanks” by adding
“and IBCs”.

2. Add a new entry to the table for “Rigid Plastic IBCs (N 31H1 or
31H2) and Composite IBCs (UN 31HZI)”. In the same row as this
new entry, add “660” to the columns for Class Il and Class I1l. Add a
“dash” to the other columns.

SUBSTANTIATION: This proposal establishes the maximum
allowable quantities and allowable liquids contained for these types
of intermediate bulk containers.

COMMITTEE ACTION: Accept.
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(Log #35)
Committee: FLC-SWC
30- 100 - (4-2.3.3): Accept in Principle
SUBMITTER: Philip R. Sherman, P.R. Sherman, Inc.
RECOMMENDATION: Revise text as follows:

Class IA and IB liquids shall be permitted to be stored in glass
containers of not more than 1.1 gal (4 L) capacity, if the required
liquid purity (such as ACS analytical reagent grade or higher) would
be affected by storage in metal containers or if the liquid can cause
excessive corrosion of the metal container.

SUBSTANTIATION: Laboratories typically work with 4 liter sized
containers. This size container is slightly larger than 1 gal (4 L =
1.06 gal), however, the intent of the code would be met.
COMMITTEE ACTION: Acceptin Principle.

COMMITTEE STATEMENT: See Committee Statement to Proposal
30-116 (Log #34).

(Log #CP6)
Committee: FLC-SWC
30- 101 - (4-3): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: Revise Section 4-3 to read as follows:

4-3 Design, Construction, and Capacity of Storage Cabinets.

4-3.1 Not more than 120 gal (454 L) of Class 1, Class II, and Class
I11A liquids shall be stored in a storage cabinet. Of this 120 gal total,
not more than 60 gal (227 L) shall be Class I and Class II liquids.

4-3.2 Not more than three storage cabinets shall be located in any
one fire area.

Exception: In an industrial occupancy, additional storage cabinets
shall be permitted to be located in the same fire area, if a minimum
separation of 100 ft (30m) is maintained between each group of not
more than three cabinets.

4-3.3* Storage cabinets that meet at least one of the following sets
of requirements, as specified in 4-3.3.1, 4-3.3.2, or 4-3.3.3, shall be
acceptable for storage of liquids.

(a) Storage cabinets that are designed and constructed to limit the
internal temperature at the center of the cabinetand 1 in. (2.5 cm)
from the top of the cabinet to not more than 325°F (162.8°C), when
subjected to a 10-min fire test that simulates the fire exposure of the
standard time-temperature curve specified in NFPA 251, Standard
Methods of Fire Tests of Building Construction and Materials, shall
be acceptable. All joints and seams shall remain tight and the door
shall remain securely closed during the test.

(b) Metal storage cabinets that are constructed in the following
manner shall be acceptable. The bottom, top, door, and sides of the
cabinet shall be at least No. 18 gage sheet steel and shall be double-
walled, with I 1/2 (3.8 cm) air space. Joints shall be riveted, welded,
or made tight by some equally effective means. The door shall be
provided with a three-point latch arrangement and the door sill shall
be raised at least 2 in. (5 cm) above the bottom of the cabinet to
retain spilled liquid within the cabinet.

(c) Wooden cabinets constructed in the following manner shall be
acceptable. The bottom, sides, and top shall be constructed of
exterior grade plywood that is at least 1 in. (2.5 cm) thick and of a
type that will not break down or delaminate under fire conditions.
All joints shall be rabbetted and shall be fastened in two directions
with wood screws. Where more than one door is used, there shall be
arabbetted overlap of not less than 1 in. (2.5 cm). Doors shall be
equipped with a means of latching and hinges shall be constructed
and mounted in such a manner as to not lose their holding capacity
when subjected to fire exposure. A raised sill or pan capable of
containing a 2 in. (5 cm) depth of liquid shall be provided at the
bottom of the cabinet to retain spilled liquid within the cabinet.

(d) Listed storage cabinets that have been constructed and tested
in accordance with 4-3.3(a) shall be acceptable.

4-3.4 The storage cabinet shall not be required by this Code to be
vented for fire protection purposes and vent openings shall be
sealed with the bungs supplied with the cabinet or with bungs
specified by the manufacturer of the cabinet. However, if the
storage cabinet is vented for any reason, the cabinet shall be vented
directly to outdoors in such a manner that will not compromise the
specified performance of the cabinet and in a manner that is
acceptable to the authority having jurisdiction.

4-3.5 Storage cabinets shall be marked in conspicuous lettering:
“FLAMMABLE — KEEP FIRE AWAY.”

SUBSTANTIATION: Editorial improvement.
COMMITTEE ACTION: Accept.
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(Log #59)
Committee: FLCSWC
30- 102 - (4-3.1 Exception): Accept in Principle
SUBMITTER: Gerald J. Rosicky, General Motors Cor
RECOMMENDATION: In the last sentence add an agditional
exception to state:

“in an industrial occupancy with sprinkler protection in accordance
with Chapters 5 or 6 of NFPA 13, Standard }())r the Installation of
Sprinkler Systems, the number of cabinets shall not limited.”
S%BSTAN TATION: When flammable and combustible liquids are
located inside cabinets designed according to 4-3 and sprinkler
protection is provided according to NFPA'13, a limit of three
cabinets with 100 ft separation is not necessary. Conversely, in an

un;grotected facility, the limitation and space separation is justified.
COMMITTEE ACTION: Accept in Principle.

Add an exception to 4-3.1 to read:

“In an industrial occupancy that is protected by an automatic
sprinkler system designed and installed in accordance with Chapters

or 6 of NFPA 13, the number of cabinets in any one group shall be

ermitted to be increased to six.”

OMMITTEE STATEMENT: A doubling of the allowable number
is reasonable.

(Log #58)
Committee: FLC-SWC
30-103 - (4-4.2.5): Accept
SUBMI R: David C.Q(irby, Union Carbide Corp
RECOMMENDATION: Revise 4-4.2.5 to read as follows:
New text is underlined and deleted textis sﬂ-rkcd-rruﬁh
4-4.2.5 Where Class IA or IB liquids or unstable liquids are
dispensed, or where Class IA liquids or unstable liquids are stored in
containers larger than 1 gal (4c}_,), the exterior wall or roof construc-
tion shall incoﬁporate detlagration venting. (NFPA 68, Guide for
Venting of Deflagrations, provides information on this subject).
Exception No. I: This does not apply to inside storage rooms.
Exception No. 2: This does not ly to Class IB liquids dispensed
fro ine ller than 60 gal capacity.
SUBSTANTIATION: Dispensing IB liquids from containers smaller
than 60 gal (e.g., 55 gal drums) is not a significant room/building
explosion hazard to require deflagration venting in accordance with
NP%A 68. This is substantiated by a long history of favorable loss
experience reported by industry and insurance companies.
Ventilation requirements to meet health standards further reduces
the change of vapor accumulation/need for explosion venting.
COMMITTEE ACTION: Accept.

(Log #64)

Committee: FLC-SWC
30-104 - (4-4.2.5 Exception, 44.2.9): Accept
SUBMI R: Anthony Ordile, Loss Control Associates, Inc.
RECOMMENDATION: Remove the word “storage” from the phrase
“inside storage rooms” which appears in the Exception of 4-4.2.5 and
twice in 4-4.2.9.
SUBSTANTIATION: For clarification and editorial purposes; the
1993 edition defines inside liquid storage area and inside room, but
does not define inside storage room.

It is believed that the intent of inside storage room as used in
44.2.5 and 44.2.9 is meant to apply to an inside room. Use of the
term inside room would be consistent with section 4-4.2.4 and
4-4.4.2.

COMMITTEE ACTION: Accept.

Change “inside storage room(s)” to “inside room(s)” throughout

text.

(Log #103)
Committee: FLC-SWC
30- 105 - (4-4.2.6): Accept in Principle
SUBMI R: William J. Tomes, Tomes, Van Rickley & Associates
RECOMMENDATION: Revise text to read as follows:

b required by Figure 44.2.6, floors and drains shall be
cons! to provide adequate taj nt, and the storage area
shall be liquidtight where the walls join the floor.”

SUBST. IATION: To the knowledge of the Task Group, a
“liquidtight” impermeable floor can not be t&uaranteed wnfl
conventional construction methods. Only the seams where the walls
and floors are required to be constructed as liquidtight. This is
where fire spread (to ne(iighborin building areas or other expo-
sures) must be prevented. Therefore, the continued use of this term
“liquidtight”, as applied to all floor construction, is 2 misnomer.
CgMMI i'l EE ACTION: Accept in Principle.

Revise 44.2.6 to read:

“Effective January, 1, 1997, when required by Figure 4-4.2.6,
containment or drainage shall be provided. The storage area shall
be liquidtight where the walls join the floor.”

CON 'I'%EE STATEMENT: This revision is clearer.
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(Log #102)
Committee: FLCSWC

30- 106 - (Figure 44.2.6 (New)): Accept in Principle
SUBMITTER: William }. Tomes, Tomes, Van Rickley & Associates
RECOMMENDATION: Add a new Figure 4-4.2.6 as follows:

Containment/Drainage Requirements for Inside Liquid Storage Areas

oceupaney a Liquid
Warshause, Attachad
Building, & Cutoff Reom,
usad for storage of liquids
in cantainers or pertable
? (See Sec. 1-2,
Definttions.) /

Isthe
/occupancy an Insdde
/Roam, o Other Occupancy «
i.e, General Purpoce Varchouse,

Mercantile, Dwelling, Assembly,

Hetel, Office; Educaional ar
Ingtittlonal)?

(See Sec. 4-4.4.2

o ds) S

Effactive for New Construction Beginning 1/1/36

Ara
liquids atored
exempted by
oc. 4-1.27.

NO

ls Liquld
Water Miscble
(= 50% flammable
ngredients)?

NO

No contalnmery
It o drdnage
required.

Does
Liqud Heve
a Specific Gravity

No contsinment
YES—3» o drsinage
required.

>,

<I3 Liquid a Class lii8 YES|

Flash Peint > 200F)?.

NO

oas Liquid Havea
O—M w>YES-

Option “A”

. . Provide:
e s >-YES—3=11. Contament wth drainage a3 ncted b Optlan 8" below.

! -OR-
2. Containment with 3 properly designed fow epanision dosed-haad
foam-water sprinkiar systam ar an autamatic gaseaus/dry chemical
praection system to sUpplement the eprinkiar system.

Option "é"

Provde:

1. WaeTiow containment using ramps curbs, or silis at fire separstion

wall decrways and wall openings, o through use of slcped floors.
-0OR-

2. Waterflow containment or drainage system slzed to remova the

apdnkier design waterflow.

NOTE: For liquid storage greas > 20,000 £q. R., use minimum 20 min,

sprinlder systern duratlan to calcuats containment/drainage capadities.

Option “C*

there an sutamstic
sprinider
system?.

lacreaze contalnmenVdrainage eapacity in Option “B*
| by 1.6.

NO

Provide containment or
drinage system sized to
handle the maxmum
volume of stored liquids.

Figure 44.2.6

49



NFPA 30 — A96 ROP

SUBSTANTIATION: This figure provides decision tree clarification
involving special construction features for “containment” or
“drainage”, which improves upon the existing text of Section 4-4.2.7
and 44.2.8. The decision tree also clarifies how (1) the adequacy of
the protection features, (2) the volume of the individual container,
and (3) the type of liquid affects the necessary construction features.
The figure provides this information in a clear, user4riendly format.
It should be noted that the primary responsibility of this NFPA 30
Chapter is to provide documents on criteria for safeguarding against
the fire and explosion hazards associated with the storage, warehous-
ing, merchandising and display of flammable and combustible
liquids in containers and portable tanks. Therefore, the concern of
this code is fire prevention, fire protection and control. While some
environmental concerns may be addressed by these containment or
drainage requirements, this Code section is not intending to provide
environmental design criteria. As an example, standard expansion
and control joints in concrete floors are suitable for purposes of
“safeguarding against fire and explosion hazards” for most liquids in
storage. The decision tree does not require impermeable concrete
floors, as this would represent an environmental design.

New 20 minute waterflow duration requirements are based upon
anticipated Fire Department response times, and the time necessary
to bring a fire under control. The requirement for this duration are
{)roposed to be increased by 1.5 times for “inadequately protected”
iquid storage occupancies due to the additional time necessary to
bring a fire under control with less-than-adequate fire protection.
Due to the&aotential imi)act on existing facilities (the Code
previously did not establish duration times), the new provisions are
proposed to be effective January 1, 1996.

Class I1I-A liquids are no longer exempted from containment
requirements in order to maintain consistency with other fire
protection requirements, and due to lack of evidence for continued
exemption. The other exemptions listed in this figure are existing
in Section 4-1.2 and are included in this figure for clarity and user-
friendliness.

COMMITTEE ACTION: Accept in Principle.

Revise diagram as shown. (See on the following page.)

COMMI E STATEMENT: The revised diagram is more accurate
with regards to intent of Committee.

(Log #104)

Committee: FLC-SWC
30-107 - (4-4.2.7 (New)): Accept

SUBMITTER: William |. Tomes, Tomes, Van Rickley & Associates
RECOMMENDATION: Add new text as follows:

“When containment or drainage is required by Figure 4-2.6, means
shall be provided to prevent the flow of burning liquids unde
emergency conditions into adjoining building areas, property, or
critical natural resources.”

Delete existing Section 4-4.2.7 and replace with the above.
SUBSTANTIATION: The existing text is clarified and replaced by
the new Figure 4-4.2.6.

COMMITTEE ACTION: Accept.

(Log #105)

Committee: FLC-SWC
30-108 - (4-4.2.8): Accept in Principle
SUBMI R: William J. Tomes, Tomes, Van Rickley & Associates
RECOMMENDATION: Delete existing Section 4-4.2.8 in its entiregx.
SUBSTANTIATION: The existing text is clarified and replaced by
the new Figure 4-4.2.6 and new text in Section 4-4.2.7.
COMMIT%EE ACTION: Acceptin Principle.

Instead of deleting this text, make the following changes to the
revised diagram in Proposal 30-106 (Log #102).

1. In the box that states combined drainage requirements, add a
third item to read “Containment with a properly designed low
expansion closed-head foam-water sprinkler system or an automatic
gaseous or dry chemical suppression system.”

2. In the diamond leading to this box revise to read “Is protection
in accordance with Section 4-8?”

COMMITTEE STATEMENT: This amendment to Table 4-4.2.6
better accomplishes the submitter’s goal. .

(Log #113)
Committee: FLC-SWC
30-109 - (44.4): Accept

SUBMITTER: John Davenport, Industrial Risk Insurers
RECOMMENDATION: Delete existing Tables 4-4.4(b) and 44.4(c).
SUBSTANTIATION: Storage height limitations for protected
.palletized and rack storage of liquids in containers and portable
tanks is s_Feciﬁed in Tables 4-8.1 through 4-8.6. The Protection
Criteria Task Group believes that quantities need not be limited for

rotected storage of liquids.

OMMITTEE iCTIO : Accept.

50

(Log #94)
Committee: FL(g,SWC
30-110- (4-4.4.1): Acce

t

SUBMITTER: Douglas %ivers, 3M Company
RECOMMENDATION: Revise the section to read:

4-4.4.1 Exceptas provided for in 4-4.4.2 throu%h 4-4.4.4, indoor
unprotected hquid storage shall comply with Table 4-4.4(a). Where
storage of liquids is protected, the protection shall meet the
requirements of Section 4-8.

Delete Tables 4-4.4(b) and 4-4.4(c).
SUBSTANTIATION: Based on the inclusion of protection criteria
in Section 4-8, storage arrangements must meet the criteria as tested
eliminating the need for tables 44.4(b) and 4-4.4(c).
COMMITTEE ACTION: Accept.

(Log #106)

Committee: FLC-SWC

30-111 - %ble 4-4.4.2 Note 3 (New)): Acceptin Principle

SUBMITTER: William J. Tomes, Tomes, Van Rickley & Associates
RECOMMENDATION: Add the following text:

Note 3: Spill control shall be provided by ramps, curbs or sills, or

by drainage to a safe location in anticipation of the largest possible
credible spill. Rooms shall be liquidtight where the floor meets
walls,
SUBSTANTIATION: Due to the limited size and small concentra-
tion of liquids allowed within Inside Storage Rooms, no special
requirements for containment and drajna%e are necessary. The
proposed “spill control” requirements for Inside Rooms are not
included in (new) Figure 4-4.2.6.
COMMITTEE ACTION: Accept in Principle.

Refer to Committee Action on Proposal 30-106 (Log #102).
COMMITTEE STATEMENT: The action on Proposal 30-106 (Log
#102) addresses this issue.

(Log #96)
Committee: FLCSWC
30-112- (4-4.4.3): Accept
SUBMI R: Douglas ﬁivers, 3M Company
RECOMMENDATION: Delete the second sentence as shown:
4-4.4.3 Unprotected storage of liquids in racks shall not exceed the
maximum total quantities allowed by Table 4-4.4(a).
Exception: Liquid warehouses need not comply with this require-
ment.
SUBSTANTIATION: Based on the inclusion of protection criteria
in section 4-8, storage arrangements must meet the criteria as tested
eliminating the need for Table 4-4.4(c).
COMMIT%EE ACTION: Accept.

(Log #97)
Committee: FLCG-SWC

30-113- ¥4é4.4.4): Accept
SUBMITTER: Douglas ﬁivers, 3M Company
RECOMMENDATION: Add “for unprotected storage” and delete
reference to Tables 4-4.4(b) and 4-4.4(c).
4-4.4.4 The total quantity of liquids stored in a liquid warehouse
shall not be restricted. However, the storage heights and maximum
uanti% Xﬁr ’lpile for unprotected storage shall compiy with Tables 4-4.4(a).
UBS' TATTION: Based on the inclusion of protection criteria
in section 4-8, storage arrangements must meet the criteria as tested
eliminating the need for Ta%les 44.4(b) and 44.4(c).
COMMITTEE ACTION: Accept.
Existing Exception remains.

(Log #93)
Committee: FLC-SWC
30-114 - (Table 4-4.4(a)): Acceptin Principle
SUBMITTER: Douglas Rivers, 3M Company
RECOMMENDATION: Revise table heading to read:
“Table 4-4.4(a) Indoor Unprotected Storage of Liquids in
Containers and Portable Tank and IBC’s”.
Revise column headings to read:
“Container Storage” to “Container/Non-Metallic IBC Storage”
“Portable Tank Storage” to “Portable Tank/Metallic IBC Storage”.
SUBSTANTIATION: The DOT allows the transport of liquid in
IBCs. The addition of IBCs to this table acknowledges this and
provides guidance on safe storage of liquid in unprotected liquid
storage areas.
CO TTEE ACTION: Accept in Principle.
Refer to Committee Action on Proposal 30-115 (Log #95).
COMMITTEE STATEMENT: The Action on Proposal 30-115 (Log
#95) affects these changes.
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Do lquids
stored exceed
4-5.2.3 maximum
amounts?
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of drainage
required

NO
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liquids stored
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4-1.27
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YES

No containment
of drainage
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have a viscosity
> 10,000 cp?

Provide:

t. Waterflow containment using ramps curbs, or sills at fire separation

wall doorways and wall openings, or through use of sloped floors.
-OR-

2. Waterliow containmaent or drainage system sizad to remove the
sprinkler design waterflow.

NOTE: For liquid storage areas » 20,000 R2, use minimum 20 min
sprinkler system duration to calculate containment/drainaga capacities

Increase containment/drainage capacity required
above by 15,

Figure 44.2.6
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(Log #95)

Committee: FLC-SWC
30- 115 - (Table 4-4.4(a)): Acceptin Principle
SUBMITTER: Douglas Rivers, 3M Company
RECOMMENDATION: Add “**” and footnote to Table 4-4.4(a).

Under new container/non-metallic IBC storage columns for IA

Liquids Footnote to read: “¥* Non-Metallic IBCs not Permitted”. See
the following table.

Table 44.4(a) Indoor Unprotected Storage of Liquids in Containers, Portable Tanks and IBCs

Containers/Non-Metallic IBC Storage Portable Tank/Metallic IBC Storage
Max. Pile Height Max. Quant. per | Max. Total Quant. Max. Pile Height Max. Quant. per | Max. Total Quant.
Class (ft) Pile (gal) (gal)* (ft) Pile (gal) (gal) *
TA 5 660%+ 660+ - Not Permitted -
IB 5 1,375 1,375 7 2,000 2,000
IC 5 2,750 2,750 7 4,000 4,000
11 10 4,125 8,250 7 5,500 11,000
IIIA 15 13,750 27,500 7 22,000 44,000
11IB 15 13,750 55 000 7 22,000 88,000
ST Units: 1ft=03m;1gal=38L
* Applies only to cutoff rooms and attached buildings.
**Non-Metallic IBCs not permitted.
SUBSTANTIATION: This footnote is added to provide consistency (Log #34)

because IA liquids are not allowed for portable tank/metallic IBC Committee: FLC-SWC
storage.
CO! TTEE ACTION: Acceptin Principle.

Change the Table as follows:

1. Delete “Non-Metallic IBC” from above Columns 2 through 4.

2. Add a new set of columns to table as follows:

30-116 - (4-5.2.3): Acceptin Princigle
SUBMITTER: Philip R. Sherman, P.R. Sherman, Inc.
RECOMMENDATION: Revise text as follows:

“Class IB and IC liquids in containers of 1.1 gal (4 L) or less
capacity, Class 11 liquids in containers of 5 gal (18.9 L) or less
capacity, and Class III liquids in contains of 60 gal (227 L) or less

3. Also delete double-asterisked entry below table.
COMMITTEE STATEMENT: This arrangement of the table is

easier to understand.
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o : : : . capacity shall be permitted...”
Rigid Plastic & Composite Intermedinte Bulk Containers SIFBS’;‘YANTIATIP())N: Laboratories typically work with 4 liter sized
i i i i containers. This size container is slightly larger than 1 gal (4L =
Max. Pile Height, ft Max}%:} ag:;y per Max. TotélalQuanuty 1.06 gal), however, the intent of thegcode wo%:ld be metg.a
COl\EVﬂ’ITEE ACTION: Acceptin Principle.
_ _ COMMITTEE STATEMENT: The Technical Committee on Storage

— _ _ and Warehousing of Containers and Portable Tanks feels that the 4
_ _ _ liter containers at issue here can be considered to be equivalent to a
7 4125 8250 1 gal container for purposes of NFPA 30. The Technical Committee
7 13,750 27,500 intends to provide more consistent SI equivalents after the NFPA
7 13,750 55,000 Standards Council provides a policy and guidance on conversion to

SI units.

(Log #61)
Committee: FLC-SWC
30-117 - (4-5.2.5): Accept
SUBMITTER: Hugh Patrick Toner, Society of the Plastics Industry
RECOMMENDATION: Revise text to read as follows:
4-5.2.5 Palletized, Solid Pile, or Rack Storage. Liquids in contain-
ers shall be permitted to be stored on pallets, in solid piles, or on
racks, subject to the maximum total quantity and maximum storage
height provisions of 45.2.3. t 1 1

SUBSTANTIATION: Section 4—3.2.5 isa ['Jermissive provision

subject to the limitations in Section 4-5.2.3. Section 4-5.2.3 limits the
quantities and heights of liquids to be stored in general purpose
warehouses provided the area is protected with sprinklers in
accordance with NFPA 231 for 20-ft (6-m) high storage of Class IV
commodities. Section 4-8 specifies protection requirements for
larger quantities and greater storage heights. The reference to
Section 4-8 is inappropriate in section 4-5.2.5.

COMMITTEE ACTION: Accept.
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(Log #CP7)
Committee: FLC-SWC
30- 118 - (4-5.6): Accept
SUBMITTER: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks
RECOMMENDATION: Revise Section 4-5.6 to read as follows:
4-5.6 Mercantile Occupancies.
4-5.6.1 This section shall apply to mercantile occupancies that
handle, store, and display flammable and combustible liquids, as
defined in this Code.
4-5.6.2 The display arrangement, storage arrangement, and
maximum total quantity of liquids allowed shall meet the require-
ments of this subsection and Table 4-5.6.
4-5.6.3 On floors above ground level, the storage or display of Class
I 'and Class II liquids shall be limited to 60 gal in unprotected
occupancies and 120 gal in protected occupancies.
4-5.6.4 Class I and Class II liquids shall not be permitted to be
stored or displayed in basements.
4-5.6.5 Liquids in containers of capacity greater than 5 gal shall not
be stored or displayed in areas that are accessible to the public.
Exception: Liquids that are exempt from the requirements of this
Chapter by 4-1.2.
4-5.6.6 Shelving shall be of stable construction. Floor storage shall
be stacked securely.
4-5.6.7 Protection systems for stora%e and display of liquids that are
designed and developed based on fullscale fire tests performed at
an approved test facility shall be considered an acceptable alterna-
tive to the protection criteria set forth in Section 4-8. Such
alternative protection systems shall be acceptable to the authority
having jurisdiction.
4-5.6.8 Means of egress from mercantile occupancies shall meet
applicable requirements of NFPA 101, Life Safety Code.
4-5.6.9 Power-operated industrial trucks that are used to move
Class I liquids shall be selected, maintained, and operated in
accordance with NFPA 505.”
Also, add a new definition to Chapter 1 to read as follows:
“Mercantile Occupancy. The occupancy or use of a building or
structure or any portion thereof for the wholesale or retail display,
storage, and merchandising of goods or wares.”

SUBSTANTIATION: This section has been revised to specify the
maximum allowable storage and display of flammable and combus-
tible liquids in mercantile occupancies and to encourage the use of
fire protection criteria that have been verified by fullscale fire tests.
The proposed Table 4-5.6 (1) reduces the allowable quantities of
Classes IB, IC, II, and IIIA liquids in unprotected mercantile
occupancies constructed after 1-1-97; (2) maintains the quantity
limitations of the 1993 edition of NFPA 30 for mercantile occupan-
cies that are protected by an Ordinary Hazard-Group 2 sprinkler
system (in accordance with NFPA 13); and (3) permits up to 30,000
gallons of Classes IB through IIIA liquids with no density/area
limitation for a single mercantile occupancy that is protected in
accordance with criteria developed from full-scale fire tests. Areas
“accessible” and “not accessible” to the public have been replaced by
an area concept with a maximum of two areas per occupancy,
separated from each other by a one hour fire separation. The
storage of Class I and Class II liquids in basements is prohibited.
COMMITTEE ACTION: Accept.

Table 4-5.6 Allowable Storage and Display Amounts for Mercantile Occupancies

Liquid Classification
Level of Protection IA IB.IC. ITand T Any Combinati 11IB
Unprotected
Max. Qty. Allowed: 1 60 g‘al2 3,750 ga]g per building area. A maximum of 15,000 gal
two areas permitted per occupancy when
separation is provided by a minimum 1-hr
rated fire separation wall.
Max. Storage Density: 2 gal per square foot in storage or display area and adjacent aisles
NFPA 13 Ordinary Hazard,
Group 2 Sprinkler System
Max. Qty. Allowed: I 120 gal2 7,500 gal per building area. A maximum of Unlimited
two areas permitted per occupancy when
separation is provided by a minimum 1-hr
rated fire separation wall.
Max. Storage Density: 4 gal per square foot in storage or display area and adjacent aisles.
NFPA 30, Section 4-8
Max. Qty. Allowed: 1 120 gal2 30,000 gal per occupancy. Unlimited

(see also Section 4-5.6.9)

1. Does not include liquids exempted by Section 4-1.2.
2. Ground level floor only.

3. Existing unprotected mercantile occupancies in operation prior to January 1, 1997 are permitted to store or display up to 7,500 gal of Class IB, IC,

II and HJA liquids (any combination) in each area.
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(Log #101)

Committee: FLC-SWC
30-119 - (Table 4-7): Acceptin Principle
SUBMITTER: Douglas Rivers, 3M Company
RECOMMENDATIgN: Add non-metalFic and metallic IBCs to the
Table 4-7 as shown:
SUBSTANTIATION: The DOT allows transport of liquids in IBCs
and this revision acknowledges this and provides guidance on the
storage of IBCs.

Table 4-7 Outdoor Liquid Storage in Containers, Portable Tanks and IBCs

1 2 3 4 5
Distance to
Property Line Distance to
Distance that Is or Can Street, Alley, or
Container & Non-Mem.llic IBC. Portable Tank & Metallic IBC between Piles Be Built Upon a Public Way
Class Storage - Max. per Pile Storage Max, per Pile Gallons 1 or Racks (ft) (ft) 2, (ft) 3
Gallons 132 Height (ft) Gallons 1'% Height (ft)

1A 1,100 10 2,200 7 5 50 10
1B 2,200 12 4,400 14 5 50 10
IC. 4,400 12 8,800 14 5 50 10
11 8,800 12 17,600 14 5 25 5
Jiil 22,000 18 44,000 14 5 10 5

SI Units: 1 ft=0.3 m; 1gal=38L

! See 4-7.1.1 regarding mixed class storage.
2See 4-7.1.3 regarding protection for exposures
See 4-7.1.4 for smaller pile sizes

For storage in racks, the quanti
length and 2 rows or 9 ft (2.7 m) in depth

5 Storage of Class IA Liquids in Non-Metallic IBC's not permitted

COMMITTEE ACTION: Acceptin Principle.
Revise the table as shown.

limits per pile do not apply, but the rack arrangements shall be limited to 2 maximum of 50 ft (15 m) in

Table 47 Outdoor Storage of Liquids in Containers and Portable Tanks

Distance to
Rigid Plastic & Distance Property Line Distance to
Composite IBCs between that Is or Can Street, Alley,
Containers Max, per Pile Portable Tanks & Metal IBCs Piles or Be Built Upon or a Public
Class Max. per Pile Gallons ® Max, per Pile Gallons 1 Racks (ft) (ft) 2,3 Way (ft) 3
Gallons 1:%:2 Height (ft) Gallons Height Gallons 14 Height (ft)
1A T.100 10 — — 2,200 7 5 50 10
1B 2,200 12 _ _ 4,300 T2 5 50 10
IC 4,400 12 — — 8,300 14 5 50 10
i 8,300 12 8,800 12 T7.600 T2 5 2 5
it 22,000 18 22,000 18 44,000 14 5 10 5

SI Units: 1 ft=0.3m; ] gal =3.8L

lSee 4-7.1.1 regarding mixed class storage.

2 See 4-7.1.3 regarding protection for exposures
See 4-7.1.4 for smaller pile sizes

4 For storage in racks, the quantity limits per pile do not apply, but the rack arrangements shall be limited to a maximum of 50 ft (15 m) in length

and 2 rows or 9 ft (2.7 m) in depth

5 Storage of Class I Liquids in Rigid Plastic & Composite IBC's not permitted

COMMITTEE STATEMENT: The Technical Committee’s version is
easier to understand.

(Log #98)
Committee: FLC-SWC
30-120 - (4-7.1): Accept
SUBMITTER: Douglas Rivers, 3M Company
RECOMMENDATION: Add IBCs as follows:

4-7.1 Outdoor storage of liquids in containers, portable tanks and
IBCs shall be in accordance with Table 4-7 and 4-7.1.1 through 4-
7.1.4 and 4-7.2 through 4-7.4.

SUBSTANTIATION: The DOT allows transport of liquids in IBCs
and this revision acknowledges this and provides guidance on
storage of IBCs.

COMMITTEE ACTION: Accept.
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(Log #99)
Committee: FLC-SWC
30-121 - (4-7.1.2): Accept
SUBMITTER: Douglas Rivers, 3M Company
RECOMMENDATION: Add IBCs as follows:
4-7.1.2 No container, portable tank or IBC shall be more than 20 ft
from a 12 ft wide access way to permit approach of fire control
apparatus under all weather conditions.
SEFBSTANTIATION: The DOT allows transport of liquids in IBCs
and this revision acknowledges this and provides guidance on
storage of IBCs.
co TTEE ACTION: Accept.

(Log #100)

Committee: FLC-SWC
30-122 - (4-7.2): Accept
SUBMITTER: Douglas Rivers, 3M Company
RECOMMENDATION: Add IBCs as follows:

“4-7.2 A maximum of 1100 gal of liquids in closed containers,

portable tanks, and IBCs shall be permitted to be stored adjacent to
a building when the same management provided that:...”
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SUBSTANTIATION: The DOT allows transport of liquids in IBCs
and this revision acknowledges this and provides guidance on the
storage of IBCs.

CcO TTEE ACTION: Accept.

(Log #114)
Committee: FLCSWC
30-123 - (4-8): Accept
SUBMITTER: John Davenport, Industrial Risk Insurers
RECOMMENDATION: Delete existing Section 4-8 and replace with
the following:

4-8 Fire Protection and Control.

4-8.1 Scope. Section 4-8 shall apply to all storage of liquids in
co7ntzu'ners and portable tanks as specified in Sections 4-2 through
47.

4-8.1.1 Where different liquid classes and container types are
stored in the same occupancy, protection shall conform to the
requirements for the most severe hazard class.

4-8.1.2 Where storage on racks exists as permitted in this code,
racks storing Class I or Class II liquids shall be either single-row or
double-row, as described in NFPA 231C, Standard for Rack Storage
of Materials.

4-8.2 Automatic Systems.

4-8.2.1 Automatic Sprinklers. Where automatic sprinklers or low
expansion foam-water systems are used, except as otherwise
permitted in Sections 4-2 through 4-7, the protection criteria found
in Tables 4-8.1 through 4-8.6 shall be followed for the applicable
liquid classifications, container types and storage configurations.
Figure 4-8.2 shall be permitted to be used to specify protection
criteria for liquid classes, container types,-and storage configurations
not covered by Tables 4-8.1 through 4-8.6. (For additional informa-
tion, see Appendix D). .

Table 48.1 Water Sprinkler Protection
Single or Double Row Rack
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Non-Relieving Style Containers

Container Maximum | Maximum Ceiling In-Rack
Liquid Size and Storage Ceiling Sprinkler Type Density | Design Area Sprinkler
Class Arrangement Height Height Orifice* Respgnse* gpm /i Sq Fre** Protection Notes
IB, II, IIA < 1gal 16' 30' ELO OR 0.60 2,000 One line 8' above floor. | (2).(5)
20' 30" LO or SRor QR 0.60 2,000 One line 6 above floor. | (2),(5)
ELO One line 12’ above
floor.
B, 11, IIIA <bgal 25" 30" STD or SRor QR 0.30 3,000 Every level (2)
LO .
1IB <5gal 40 50" STD or SRor QR 0.30 2,000 One line every other {2).(6)
Lo level, beginning above
first storage level.
IB, II, ITIA >b5 gal <50 gal 25’ 30’ LE(;)Lor SR 0.40 3,000 Every level {4)
O
1B > 5 gal £ 50 gal 40’ 50 STD or SR 0.30 3,000 One line every other (2),(6)
Lo level, beginning above
first storage level.
Relieving Style Containers
vy 18 ELO OR 065 | 2000 | None 0.(3)
1B, 11, IITA <5 gal 25' 30" STD or SRor QR 0.30 3,000 One line every other 2).(7)
LO level, beginning above
first storage level.
Jiii:} <5 gal 40' 50’ STD or SR or QR 0.30 2,000 One line every other (2).(6)
LO level, beginning above
first storage level.
1B, IL, IIIA >5 gal < 60 gal 25' 30’ LO or SR 0.60 3,000 One line every other (2)
ELO level, beginning above
first storage level.
1B >b gal <60 gal 40’ 50" STD or SR 0.30 3,000 One hne every other (2),(6)
LO level, beginning above
_ first storage level.
1B, IC, II, ITIA | Portable Tanks 25 30" LOor SR 0.60 3,000 Every level (4)
ELO
II1B Portable Tanks 40 50’ 1O SR 0.30 3,000 One line every other 4)
level, beginning above
first storage level

*Larger orifice sprinklers are Er ferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.

**SR = Standard Response, Q)
***Ceiling Sprinklers High Temperature

NOTES:
(1) Double row racks 6 ft wide maximum.

= Quick Response (quick-response preferred where optional).

(2) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, STD or LO, QR, with shields, 165°F, six
hydraulically most remote sprinklers each level (upper 3 levels) operating. Eight sprinklers operating, if only one level.

(3) Use pendentstyle ELO ceiling sprinklers.

(4) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, STD or LO, QR or SR, with shield, 165°F, six
hydraulically most remote sprinklers each level (upper 3 levels) operating. Eight sprinklers operating, if only one level.

(5) Protection for uncartoned or case-cut non-solid shelf display up to 6-1/2 ft and storage above in pallets on racking, shelf material, open
wire mesh or 2 in. x 6 in. wooden slats, spaced a minimum of 2 in. apart.

(6) A 0.60 density shall be used if more than one level of storage exists above the top level of in-rack sprinklers (LO or ELO* orifice for

ceiling sprinklers).

(7) A 0.60 density/2,000 ft2 shall be used if more than one level of storage exists above the top level of in-rack sprinklers (LO or ELO*

orifice for ceiling sprinklers).
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Table 4-8.2 Water Sprinkler Protection
Bulk or Palletized Storage
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Non-Relicving Style Containers

Container Maximum Maximum Ceiling
Liquid Size and Storage Ceiling Sprinkler Type Density | Design Area
Class Arrangement Height Height Orifice* Response** gpm /ft2 Sq Fts* Notes
IB <5 gal 4 18 STD or LO SR or OR 0.21 1,500 (1),(2)
IC, <5 gal 5 18' STD or LO SR or OR 0.30 3,000
I, <5 gal 6-1/2' 30' LO or ELO OR 0.45 3,000
11IA > 5 gal < 60 gal 5' (1-high) 18' LO or ELO SR 0.40 3,000
<5 gal 18’ 30' STD or LO SR or OR 0.25 3,000
IIIB > 5 gal <60 gal 10" (3-high) 20’ STD or LO SR 0.25 3,000
18' 30’ STD or LO SR 0.35 3,000
Relieving Style Containers
IB, IC <5 gal 12 30' ELO OR 0.60 3,000 (3),(4)
II, >5 gal < 60 gal 5" (1-high) 30’ LO or ELO SR 0.40 3,000
1IA >5pgal<60gal 1 61/2' (2-high) 30° LO or ELO SR 0.60 3,000 (5)
<5 gal 18’ 30° STD or LO SR or QR 0.25 3,000
1B > 5 gal < 60 gal 10’ (3-high) 20° STD or LO SR 0.25 3,000
18' 30’ STD or LO SR 0.35 3,000
1B, IC Portable Tanks 1-high 30’ STD or LO SR 0.30 3,000
11, IIIA 2-high 30' LO or ELO SR 0.60 5,000
1B Portable Tanks 1-high 30’ STD or LO SR 0.25 3,000
2-high 30° LO or ELO SR 0.50 3,000
*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).
***Ceiling Sprinklers High Temperature
NOTES:
(1) Using 5 gal cylindrical metal containers with plastic spouts or solid plastic caps and 1 gal Fstyle (oblong) metal containers.
(2) Minimum hose stream demand 250 gpm for 2-hr.
(3) Sprinklers shall also be hydraulically calculated to provide a density of 0.80 gpm/ £2 over 1000 ft2.
(4) Use pendentstyle ELO ceiling sprinklers.
(5) Drums placed on open slotted pallet, not nested, to allow pressure relief from drums on lower levels.
Table 4-8.3 Foam-Water Sprinkler Protection
Single or Double Row Racks
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)
Non-Relieving Style Containers
Container Maximum | Maximum Ceiling In-Rack
Liquid Size and Storage Ceiling Sprinkler Type Density | Design Area Sprinkler
Class Arrangement Height Height Orifice* Resggnse gpm /ﬂ? Sq Fex** Protection Notes
1B, II, ITTA <5gal 25 30 S{Ig)or SRor QR 0.30 2,000 Every level (1),(2)
1B, III(IE;\H‘ >5 gal <60 gal 25' 30' S'II‘-‘I())or SR 0.30 3,000 Every level 1.3)
1B < 60 gal 40’ 50' STD or SR 0.30 2,000 One line every other level, 1)
LO beginning above first
storage level
Relieving Style Containers
IB, II, IITA <Hgal 25’ 30 STDor { SRorQR 0.30 2,000 One line every other level, (1),(2)
LO beginning above first
storage level.
IB, IC, 11, > b gal < 60 gal 25 30’ STD or SR 0.30 3,000 One line every other level, 1,3
IIA and Portable LO beginning above first
Tanks storage level
1IIB < 60 gal 40 50' STD or SR 0.30 2,000 One line every other level, [43)
Lo beginning above first
storage level

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).
***xCeiling Sprinklers High Temperature

NOTES: (1) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, Standard (STD) or Large Orifice (LO),

QR or SR, with shields, 165°F, six heads per level - 3 levels operating simultaneiously. Hydraulic design can be reduced to three heads operating

per level - 3 levels operating simultaneously when using a pre-primed foam-water system installed in accordance with NFPA 16A, Closed-Head

Foam-Water Sprinkler Systems, and maintained according to NFPA 25, Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems.
(2) Design area can be reduced to 1,500 £t2 when using a pre-primed foam-water system installed in accordance with NFPA 16A and main-

tained according to NFPA 25.

(3) Design area can be reduced to 2,000 ft

tained according to NFPA 25.

when using a pre-primed foam-water system installed in accordance with NFPA 16A and main-
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Table 48.4 Foam-Water Sprinkler Protection
Bulk or Palletized Storage
Container Construction - ]\%etal

(For Non-Miscible Liquids or Miscible > 50%)

Non-Relieving Style Containers

Container Maximum Maximum Ceiling
Liquid Size and Storage Ceiling Sprinkler Type Density, Design Area
Class Arrangement Height Height Ontfice* [ Response** | o /12 Sq Furx* Notes
IB, < 5 gal Cartoned 11 30" LO or ELO SR or QR 0.40 3,000 (2)
IC, <5 gal Uncartoned 12' 30" STD or LO | SR or OR 0.30 3,000 (2)
11, IIIA >5 gal < 60 gal 5' (1-high) 30’ STD or LO SR 0.30 3,000
Relieving Style Containers
IB, IC, IL, IT1IA > 5 pral < 60 gal 6-1/2" (2-high) 30" STD or LO, SR 0.30 3,000 (1)
1B, I1C, 11, IITA Portable Tanks 2-high maximum 30" STD or LO SR 0.30 3,000

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).

***Ceiling Sprinklers High Temperature

NOTES:

(1) Drums placed on open slotted pallet, not nested, to allow pressure relief from drums on lower levels.
(2) Design area can be reduced to 2,000 £t2 wen using a pre-primed foam-water system installed in accordance with NFPA 16A, Closed-Head
Foam-Water Sprinkler Systems, and maintained according to NFPA 25, Inspection, Testing and Maintenance of Water-Based Fire Protection. Systems.

Table 48.5 Water Sprinkler Protection
Si:égle, Double or Multi-Row Open Frame Racks
Container Construction - Plastic in Co ated Fibreboard Boxes
(For Non-Miscible Liquids or Miscible >50%)

In-Rack
Sprinkler Protection

Ceiling
Densi
gom /ft

Maximum
Ceiling
Height

Unlimited

Maximum
Storage
Arrangement} Height

Unlimited

Liquid

Sprinkler
Class

Desi
Type A

Area Sq Ft

1B STD, LO,
ELO,

Large
Drop or
EskR

0.20 3,000 Double Row Racks: Three lines per level (1),
with deflectors no more than 9 in. below (2),
each barrier and no less than 6 in. above the 3),

top of the storage. One line of in-rack (4), (5)
sprinklers shall be located in the longitudinal
flue and one line shall be located at each face

of the racks.

Multiple Row Racks: Protect as described for
double row racks, except that there shall be
an in-rack sprinkler located at each
intersection of transverse and longitudinal
flue, as well as the rack faces.

Single Row Racks (up to 5 ft wide): Protect
using a barrier above the second tier of
storage with a single line of in-rack sprinklers
down the center of the rack. Sprinklers shall
be spaced 4 to 5 ft apart, at each transverse
flue. As an alternate method, for single row
racks that will be loaded from one side, in -
rack sprinklers can be installed beneath the
barrier at each rack upright at the face of the
rack on the side from which the rack is
loaded. On the opposite face, in-rack
sprinklers shall be installed at the transverse
ue centered between the rack uprights.

NOTES:

(1) Ceiling sprinkler system design shall be based on demand of surrounding occupancy or minimum design as stated, whichever is greater.- If
Class I1IB liquid storage does not extend to full height of rack, protection for other commodity stored above barrier shall be in accordance with
appropriate standard and based on height of storage of other commodity.

(2) Provide plywood (minimum 3/8 in.) or sheet metal (minimum 22 ga.) barriers within rack at approximately 10 ft vertical intervals
(maximum 12 ft) including over top level of Class IIIB liquid storage. Barrier shall be solid and continuous except at rack uprights where a
maximum 12 in. gap is allowed, assuming minimum 8 ft spacing between rack uprights. For Class IIIB liquids having a closed cup flashpoint>
450°F, a horizontal barrier is not necessary (see Figure 1).

(3) Longitudinal flue sprinklers shall be located at each transverse flue between pallet loads (approximately 4 to 5 ft on centers). Face
sprinklers shall be located in the transverse flue at rack uprights on maximum 10 ft centers. If rack uprights are more than 10 ft on center,
locate face sprinklers centered between rack uprights and at uprights. In-rack sprinklers shall be quick-response, large orifice with shields,
165°F, 57 gpm per head, most remote six heads per level (three on two lines), if one horizontal barrier level; or most remote eight heads per
level (four on two lines), if two or more horizontal barrier levels (see Figure 2).

(4) Ceiling sprinkler demand shall not be included in hydraulic calculations.

(5) If there are adjacent bays of in-rack arrays not dedicated to Class I1IB liquid storage, the barrier and in-rack sprinkler protection shall be
extended at least one rack bay (approximately 8 ft} beyond the Class IIIB liquid storage. Additionally, a vertical plywood barrier or similar
insulating material, shall be installed at both ends of the Class I1IB liquid storage area. The vertical barrier shall extend the full rack width and
shall fit flush against any horizontal barriers. Clearance at cut-outs for both in-rack sprinkler piping and horizontal rack members shall not
exceed 3 in.
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Table 4-8.6 Water Sprinkler Protection
Shelf Storage
Container Construction - Metal

(For Non-Miscible Liquids or Miscible > 50%)

Container Maximum Maximum Ceiling
Liquid Class Size and Storage Ceiling Sprinkler Type Density Design Area Notes
Arrangement Height Height Orifice* Response** gpm/fi? Sq Fi2##%
IB, IT, 111 <1gal 6' 18' STD or LO SR or OR 0.19 1,500 ),(2)

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13,

Installation of Sprinkler Systems

**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).

***+Ceiling Sprinklers High Temperature

NOTES:

(1) Protection for "gondola"-type shelving 2 ft or less in depth per side.
(2) Minimum hose stream demand 250 gpm for 2-hours.
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No

Is Liquid Excluded By | Y&¥ Chapter 4 Does
Section 4-1.27 Not Appty.
No
|
Viscous Liquid? | Yes Protect Using Criteria
(see Fig. 4-1.4) For A Class [lIB Liquid.
No
|
o Yes Is Liquid No Is Liquid
Is LA?U@NVZ:ter Concentration Concentration
isci > 50%7 - 50% - 20%7?
No l Yes Yes
|
Protect Using
Criteria For A
Class 3 Commodity
Per NFPA 231/ 231C
Yes i
Protect Using
Rack Storage? Tables 48.1 And 48.3
No
L Yes Protect Using
Coml;'rg:tm Rack’7 Table 4-8.1.
Displa Storage (see Note (6))
No
\
Shelf Storage Per | Y¢ Protect Using
NFPA 2317 Table 4-8.6
No
/
Yes:
Palletized Storage? Tabh';r ‘Z'if'z‘ﬂ'égm
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Figure 4-8.2(a) Fire protection criteria decision tree metal containers.

Y

Is Liquid
Concentration
20% Or Less?

Yes

Protect Using
Criteria For A
Class 1 Commodity
Per NFPA 231/231C
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is Liquid Excluded By | Y©S Chapter 4 Does
Section 4-1.2? o Not Apply
No
\
Lo Protect Using Criteria
Viscous Liquid? Yes For An Unexpanded
, "] Group A Plastic Per
(see Fig. 4-1.4) NFPA 231/231C
No
[ Protect Using
. Yes Is Liquid No Is Liquid Yes . Yes Criteria For A
Is l:ﬂcg:gb\ggter > Concentration Concentration - IS>C1° ntaallr;er »  Group A Plastic
> 50%2? 50% - 20%? gal. Commodity Per
NFPA 231/231C
No ] Yes No No V—_
| Protect Using
Is Container Yes‘ Criteria For A
</=1gal.? o Class 4
Commodity Per
— NFPA 231/231C
Y Protect Using
Is Liquid Yes Criteria For A
Concentration - Is Container >5 gal.? Class 3
20% Or Less? Commeodity Per
NFPA 231/231C
No
1 Classifyas a
. noncombustible
y Yes| liquid in a
Is Container </=Sgal? | combustible
Yes . container per
P
Is Liquid Class 11187 - oy NFPA 2317231C.
: Chapter 2.
No
1 Y
( Or
Protect in
accordance with
' NFPA 231/231C.
s Uquid Yes Acceptable Protection | Yes Protected Storage
1 Criteria Available Per Per Authority Having
Class 1. 1, OrlliA Section 4-8.2.1.37 Jurisdiction
No
[
Unprotected Storage.
(see Section 4-4.4
And Table 4-4.4a)

Figure 4-8.2(b) Fire protection criteria decision tree plastic/fiberboard containers.
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Unprotected Storage.

P

See Section 4-4.4
And Table 4-4.4a

Is Liquid Excluded By | '&° Chapter 4 Does
Section 4-1.2 Not Apply.
No
|
Viscous Liquid? Yes Protect Using Criteria
(see Fig. 4-1.4) For A Class lIB Liquid.
No
No Acceptable Protection | No
18 Lkl water Criteria Available Per
1Sc Section 4-8.2.17
Yes Yes
i
Protected Storage
Per Authority Having
Jurisdiction.
| No
Is Liquid Yes Yes No
- Is Container
Concentration - <=1gal? Rack Storage?
50% - 20%?
No Yes
|
Protect Using Criteria
For A Class 3
Commeodity Per
NFPA 231/231C
Protect Using Criteria
o Liqud Yes For A Class 1
20% Or Less? Commodity Per
NFPA 231/231C

Figure 48.2(c) Fire protection criteria decision tree glass containers.

61

Palletized Storage?
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For A Class 4
Commodity Per
NFPA 231/231C
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Note: Unstable liquids are not covered by Protection Tables 4-8.1
through 4-8.6.

4-8.2.1.1 In-rack sprinklers shall be installed in accordance with the
provisions of NFPA 231C, Standard for Rack Storage of Materials,
except as modified by 4-8.2. Alternate lines of in-rack sprinkiers
shall be staggered vertically in the longitudinal flue space. Multiple
levels of in-rack sprinkler heads shall be provided with water shields
unless otherwise separated by horizontal barriers or unless the
sprinkler heads are listed for such installations.

4-8.2.1.2 Ceiling sprinklers shall be installed in accordance with
NFPA 13, Standard for the Installation of Sprinkler Systems, and
shall be permitted with the following maximum head spacings:

Class I, 11, and IIIA Liquids 100 ft2 per sprinkler
Class HIB Liquids 120 £t2 per sprinkler
4-8.2.1.3 Protection criteria developed from full-scale fire testing
conducted at a fire testing laboratory(ies) shall be permitted in lieu
of protection Tables 4-8.1 through 4-8.6, if approved by the authority
having jurisdiction. (For additional information, see Appendix E.)
4-8.2.1.4 Water-based fire protection systems shall be inspected,
tested, and maintained in accordance with NFPA 25, Standard for
the Inspection, Testing, and Maintenance of Water-Based Fire
Protection Systems.

4-8.2.1.5 Ceiling heights indicated in Tables 4-8.1 through 4-8.6
can be increased by a maximum of 10 percent if an equivalent

ercentage increase in ceiling sprinkler design density is provided.

4-8.2.2 Suppression Systems.

4-8.2.2.1 Suppression systems such as automatic water-spray
systems, high expansion foam, dry chemical, water mist, and
alternate sprinkler system configurations, or other combinations of
systems shall be permitted if approved by the authority having
jurisdiction. Such systems shall be designed and installed in
accordance with the appropriate NFPA Standard(s) and
manufacturer’s recommendations for the system(s) selected.

4-8.2.2.2 Where low expansion closed-head foam-water sprinkler
systems are used they shall be installed in accordance with NFPA
16A, Installation of Closed-Head Foam-Water Sprinkler Systems. At
least 15 min of foam concentrate shall be provided as determined by
the design flow required.

4-8.3 Hoselines and Portable Extinguishers. Suitable fire extin-
guishers or preconnected hose lines, either 1-1/2 in. (3.98 cm) lined
or 1 in. (2.5 cm) bard rubber, shall be provided where liquids are
stored. Where 1-1/2in. (3.8 cm) fire hose is used, it shall be
installed in accordance with NFPA 14, Standard for the Installation
of Standpipe and Hose Systems.

4-8.3.1 Hoselines.

4-8.3.1.1 In protected general purpose warehouses and in
protected liquid storage areas, hand hose lines shall be provided in
sufficient number to reach all liquid storage areas.

4-8.3.1.2 The water supply shall be sufficient to meet the fixed fire
protection demand, plus a total of at least 500 gal (1892 L) per min
for inside and outside hose lines, except as otherwise specified in
Tables 4-8.1 through 4-8.6.

4-8.3.2 Portable Extinguishers.

4-8.3.2.1 At least one portable fire extinguisher having a rating of
not less than 40-B shall be located outside of, but not more than 10
ft (3 m) from, the door opening into any inside storage area.

4-8.3.2.2 At least one portable fire extinguisher having a rating of
not less than 40-B shall be located not more than 30 ft (9 m), or at
least one portable fire extinguisher having a rating of not less than
80-B shall be located not more than 50 ft (15 m) from any Class [ or
Class I liquid storage area located outside of an inside storage area
or liquid warehouse.

4-8.4 Control of Ignition Sources. Precautions shall be taken to
prevent the ignition of flammable vapors. Sources of ignition
include butare not limited to: open flames; lightning; smoking;
cutting and welding; hot surfaces; frictional heat; static, electrical,
and mechanical sparks; spontaneous ignition, including heat-
producing chiemical reactions; and radiant heat.

4-8.4.1 Materials with a water reactivity as outlined in NFPA 704,
Standard System for the Identification of the Fire Hazards of
Materials, shall not be stored in the same area with other liquids.

4-8.4.2 Power-operated industrial trucks used to move containers
of Class I liquids shall be selected, maintained, and operated in
accordance with NFPA 505, Fire Safety Standard for Powered
Industrial Trucks Including Type Designations, Areas of Use,
Maintenance, and Operations.

SUBSTANTIATION: The NFPA 30 Task Group on Protection
Criteria was formed to develop protection criteria for storage of
containers of flammable and combustible liquids and to insert this
protection criteria into the body of Chapter 4 of NFPA 30. These
new protection criteria are based on full-scale fire testing that has
been done to develop protection methods for flammable and
combustible liquids. The technical justification for the criteria
found in proposed new Tables 4-8.1 through 4-8.6 follows. Criteria
for portable extinguishers, as shown in proposed new 4-8.3.2.1 and
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4-8.3.2.2 is consistent with the new ratings used by NFPA 10,
Standard for Portable Extinguishers.

The information that follow, labeled T]-4-8.1 through TJ-4-8.6,
provide the technical justification for each entry in proposed new
Tables 4-8.1 through 4.8.6. The tests referred to (e.g., “Test 5227,
“Test S-40") are contained in Directory of Fire Tests Involving
Storage of Flammable and Combustible Liquids in Small Containers,
authored by David P. Nugent and published by the Society of Fire
Protection Engineers, One Liberty Square, Boston, MA 02109-4825.
To assist the user, Tables X-4-8.1 through X-4-8.6 have also been
added to cross reference the specific test data with the proposed new
protection criteria tables. These “X” tables are duplicates of Tables
4-8.1 through 4-8.6, but with an additional column labeled “Fire Test
Ref.” The numbers in this column correspond with the numbered
entries in the technical justification.

The portable extinguisher criteria in Sections 4-8.3.2.1 and 4-8.3.2.2
has been changed to be consistent with new ratings in NFPA 10.

In the above tables, the tables in Section 4-8 have been modified to
include a “Fire Test Reference” column. The following technical
justification refers to the line number in that column.

TJ4-8.1

TABLE
LINE TECHNICAL JUSTIFICATION FOR TABLE 48.1

1.  Based on Test S-42. Test data plus extrapolated test ceiling
height of 27 ft to 30 ft.

2. Based on Test S40. Test data plus extrapolated test ceiling
height of 27 ft to 30 ft.

3. Based on Tests S-22 through S-44 with particular emphasis
on Test $-40 in which no ceiling sprinklers opened. TestS-
26 was used as justification for going from 1 gal to 5 gal
containers.

4.  Extrapolated the previous line with an increase in storage
height and ceiling height and decreased protection due to
the reduced hazard of Class IIIB liquids. Also recognition of
previous protection guidelines which allowed storage to 40
ft.

5. Based on line 3 with an increase in ceiling density and
elimination of QR sprinklers in recognition of larger spilf
size potential.

6.  Based on Tests S-22 through S-44. Based on line 5 with an
increase in storage height and ceiling height and decreased
protection due to the decreased hazard of Class IIIB liquids.
Increased area over line 4 due to increase in container size.

7. Based on Test $-31.

8.  Based on Tests S-22 through S-44 with particular emphasis
on Test S-40. Compared with line 3. Relieving style
container may prevent BLEVE but contribute to rate of heat
release.

9. Based on line 4 in recognition that there is little advantage
of providing relieving style containers for Class I1IB liquids.

10. Based on Tests S-22 through $-46. See line 5. Increased
ceiling density as a trade off to in-rack sprinklers at every
level in consideration of relieving style containers.

11. Based on line 6 in recognition that there is little advantage
of providing relieving style containers for Class IIIB liquids.

12. Based on protection of portable tanks now found in
Appendix D considering review of rack storage tests with
drums (Tests S-45 and S467).

13. Based on existing Appendix D-criteria for portable tanks
with increased density and in-rack sprinklers at every other
level in consideration of protection specified for drum
storage of Class HIB liquids in line 11.

TJ-4-8.2

TABLE
LINE TECHNICAL JUSTIFICATION FOR TABLE 4-8.2

1.  Based on Test S-15.

2. Based on consideration of Test 5-5 and Tests S-13 through S-
15 with particular emphasis on Test S-5.

3.  Based on Test S-5 and Tests S-13 through S-18 and applying
engineering judgment to Test S-13.

4. Based on Test S-5 and Tests S-19 through S-21. Also based
on line 2 but with increased density due to larger container
size.

5. Based on Test S-5 and Tests 5-13 through $-18. Also based
on protection now in Appendix D (Table D-2.2). QR
sprinklers added due to experience in testing of containers
less than 5 gal.

6, Based on Test S-5 and Tests S-13 through S-21. Also based
on protection now in Appendix D (Table D-2.2).
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7.  Based on Test S-5 and Tests $-13 through S-21. Also based
on protection now in Appendix D (Table D-2.2).

8. Based on Test S-18 and consideration of Tests S-16 and S-17.

9. Based on line 4 and increased ceiling height due to relieving
style container.

10. Based on lines 4 and 9 with increase in density to allow
storage 2 levels high with relieving style container.

11. Same as line 5 recognizing that relieving style container is of
little advantage for Class 11IB liquids.

12. Same as line 6 recognizing that relieving style container is of
little advantage for Class I1IB liquids.

13. Same as line 7 recognizing that relieving style container is of
little advantage for Class 11IB liquids.

14. Based on protection criteria now found in Appendix D

(Table D-2.2) considering Tests S-19 through S-21 for drums.

15. Based on protection criteria now found in Appendix D

(Table D-2.2) considering Tests S-19 through S-21 for drums.

16. Based on protection criteria now found in Appendix D

(Table D-2.2) considering Tests S-19 through S-21 for drums.

17. Based on protection criteria now found in Appendix D

(Table D-2.2) considering Tests S-19 through S-21 for drums.

TJ4-8.3

TABLE
LINE TECHNICAL JUSTIFICATION FOR TABLE 4-8.3

1. Based on Test S-33. Also consideration of Tests S-32 and
5-34.

Based on Tests S-45 and S-46.

Based on line 2 with less in-rack sprinklers because of
reduced hazard of Class IIIB liquids.

o po

4. Based on line 1 with fewer in-rack sprinklers due to relieving
style containers.
5. Based on line 2 with fewer in-rack sprinklers due to relieving
style containers.
6. Based on line 3 with recognition that relieving style
containers offer little advantage for Class I1IB liquids.
T]-4-8.4
TABLE
LINE TECHNICAL JUSTIFICATION FOR TABLE 48.4
1. Based on Test S-12 extrapolating ceiling height from 25 ft to
30 ft.
2. Based on Test S-6 extrapolating ceiling height from 27 ft to
30 ft.
Based on Tests S-6 and S-19 through S-21 (ceiling height
extrapolated for Test S-6). .
4. Based on line 3 with increase to 2 in. high with relieving style
containers.
5. Based online 4.
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TJ-4-8.5

TABLE
LINE TECHNICAL JUSTIFICATION FOR TABLE 485

1. Based on Tests P-21 through P-31.
TJ-4-8.6

TABLE
USTIF ION FO
1.  Based on Test S47.

COMMITTEE ACTION: Accept.

Incorporate the following changes:

1. In 48.1.1, change “occupancy” to “protection area.”

2. Add a new 4-8.1.3 to read:

“For the purposes of this Section, a relieving-style container shall
mean a metal container or portable tank that is equipped with at
least one pressure-relieving mechanism at its top that is designed
and sized to relieve the internal pressure generated due to exposure
to fire so as to prevent rupture of the container or portable tank.”

3. Add a new 4-8.1.4 to read: “For new fire protection systems
installed after January 1, 1997, fire protection systems shall meet the
requirements of this Section.”

4. In Table 4-8.1, add “IC” after “IB” in each entry of the column
headed “Liquid Class.”

5. In Table 4-8.2, change the entry for “Class IIIA” in the column
labeled “Maximum Ceiling Height” from 18 ft to 30 ft.

6. In Table 4-8.3, add “IC” to the first entry of the column labeled
“Liquid Class” in both tables.

7. In Table 4-8.5, delete the parenthetical references in Notes 2
and 3 and delete the words “per level” in Note 3.

8. In Table 4-8.6, add “IC” to the first entry of the column labeled
“Liquid Class.”

9. Revise Figure 4-8.2(b) as shown in the new diagram.

10. In 4-8.2.1.3, change “nationally-recognized...laboratory” to “a
fire test facility acceptable to the authority having jurisdiction.”
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Table X-4-8.1 Water Sprinkier Protection
Single or Double Row Rack
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Non-Relieving Style Containers

Ceiling Fire
Container Maximum | Maximum Design In-Rack Test
Liquid Size and Storage Ceiling Sprinkler Type Density Area Sprinkler
Class Arrangement Height Height Onfice* Response** gpm /ft2 Sq Frx** Protection Notes | Ref.
1B, IL, ITIA <1 gal 16' 30' ELO OR 0.60 2,000 One line 8' above floor. (2).(5) 1
20 30 LO orELO | SRor QR 0.60 2,000 One line 6' above floor. (2),(5) 2
One line 12’ above floor.
IB, II, II1A <5 pal 25' 30’ SIDorLO | SRor OR 0.30 3,000 Every level (2) 3
1B <b gal 40' 50" STDorLO | SRor QR 0.30 2,000 One line every other (2),(6) 4
level, beginning above
- _ first storage level.
1B, II, ITIA > 5 gal < 60 gal 25 30' LO or ELO SR 0.40 3,000 Every level (4) 5
B > 5 gal €60 gal 40’ 50° STD or LO SR 0.30 3,000 One line every other (2).(6) 6
level, beginning above
first storage level.
Relieving Style Containers
14’ 18’ ELO OR 0.65 2,000 None ), 1 7
IB,IL HIA | <5gal 25 30° SIDorLO | SRorOR 0.30 3,000 One line every other @.Nh1 8
level, beginning above
—_— first storage level.
B <5 gal 40 50 SIDorLO } SRor QR 0.30 2,000 One line every other (2).(6) 9
level, beginning above
. first storage level.
IB, 11, I1IA > b gal £60 gal 25 30° LO or ELO SR 0.60 3,000 One line every other (2) 10
level, beginning above
— first storage level.
1IIB > b5 gal <60 gal 40 50 SID or LO SR 0.30 3,000 One line every other (2),(6) 11
. level, beginning above
— first storage level.
1B, 1C, 11, Portable 25" 30" LO or ELO SR 0.60 3,000 | Every level @) 12
IIIA Tanks
IIIB Portable 40 50 LO SR 0.30 3,000 One line every other (4) 13
Tanks level, beginning above
first storage level.

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.
**$R = Standard Response, QR = Quick Response (quick-response preferred where optional).
***Ceiling Sprinklers High Temperature

NOTES: .

(1) Double row racks 6 ft wide maximum.

(2) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, STD or LO, QR, with shields, 165°F, six hydrauli-
cally most remote sprinklers each level (uiFer 3 levels) operating. Eight sprinklers operating, if only one level.

(3) Use pendentstyle ELO ceiling sprinkiers.

(4) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, STD or LO, QR or SR, with shield, 165°F, six
hydraulically most remote sprinklers each level (upper 3 levels) operating. Eight sprinklers operating, if only one level.

(5) Protection for uncartoned or case-cut non-solid shelf display up to 6-1/2 ft and storage above in pallets on racking, shelf material, open
wire mesh or 2 in. x 6 in. wooden slats, spaced a minimum of ;in. apart.

(6) A 0.60 density shall be used if more than one level of storage exists above the top level of in-rack sprinklers (LO or ELO* orifice for ceiling
sprinklers).

%7) A 0.60 density/ 2,000 £t2 shall be used if more than one level of storage exists above the top level of in-rack sprinklers (1.O or ELO* orifice
for ceiling sprinklers).
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Table X-4-8.2 Water Sprinkler Protection
Bulk or Palletized Stora

Container Construction -

etal

(For Non-Miscible Liquids or Miscible > 50%)

Non-Relieving Style Containers

Container Maximum Maximum Ceiling Fire
Liquid Size and Storage Ceiling Sprinkier Type Density Design Area Test
Class Arrangement Height Height Orifice* Response** gpm /ﬁ2 Sq Fkx* Notes Ref.
IB <5 gal 4 18' STD or LO SR or QR 0.21 1,500 (1),(2) 1
IC, <5 gal 5' 18' STD or LO SR or QR 0.30 3,000 2
11, <5 gal 6-1/2 30" LO or ELO _OR 0.45 3,000 3
11IA > b gal < 60 gal 5' (1-high) 18 LO or ELO SR 0.40 3,000 4
<5 gal 18' 30' STD or LO SR or OR 0.25 3,000 b
111B > 5 gal < 60 gal 10" (3-high) 20' STD or LO SR 0.25 3,000 6
18’ 30 STD or LO SR 0.35 3,000 7
Relieving Style Containers
IB, IC <5 gal 12' 30" ELO OR 0.60 3,000 - (3),(1) 8
1I, >5 gal < 60 gal 5' (1-high) 30' LO or ELO SR 0.40 3,000 9
IHA >bgal <60 gal |61/2 (2-high) 30’ LO or ELO SR 0.60 3,000 (5) 10
<5 gal 18’ 30' STD or LO SR or QR 0.25 3,000 11
B > 5 gal < 60 gal 10' (3-high) 20' STD or LO SR 0.25 3,000 12
18' 30' STD or LO SR 0.35 3,000 13
1B, 1C Portable Tznks 1-high 30 STD or LO SR 0.30 3,000 14
11, I1IIA 2-high 30' LO or ELO SR 0.60 5,000 15
11IB Portable Tanks 1-high 30' STD or LO SR 0.25 3,000 16
2-high 30' LO or ELO SR 0.50 3,000 17
*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.
**SR = Standard Response, QR = Quick Response (quick-response preferred where optionat).
***Ceiling Sprinklers High Temperature
NOTES:
(1) Using 5 gal cylindrical metal containers with plastic spouts or solid plastic caps and 1 gal Fstyle (oblong) metal containers.
(2) Minimum hose stream demand 250 gpm for 2-hr. o 2
(3) Sprinklers shall also be hydraulically calculated to provide a density of 0.80 gpm/ft= over 1000 ft=.
(4) Use pendentstyle ELO ceiling sprinklers.
(5) Drums placed on open slotted pallet, not nested, to allow pressure relief from drums on lower levels.
Table X-4-8.3 Foam-Water Sprinkler Protection
Single or Double Row Racks
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)
Non-Relieving Style Containers
Ceilin;
Container Maximum | Maximum Design In-Rack Fire
Liquid Size and Storage Ceiling Sprinkler Type Density Area Sprinkler Test
Class Arrangement Height Height Orifice* Response** | oy /02 | Sq Foe** Protection Notes Ref.
IB, II ITIA | <5 gal 25 30' STDorLO | SRor QR 0.30 2,000 ] Everylevel H,2) 1
IEIII?A I, |>5gal <60 gal 25" a0 STD or LO SR - 030 [ 3,000 | Everylevel (I),(3) 2
1B < 60 gal 40 50’ STD or LO SR 0.30 2,000 | One line every other (1) 3
level, beginning above
first storage level
Relieving Style Containers
IB ILIA [ <5 gal 25 320’ SIDorLO | SRorQR 0.20 2,000 | One line every other (1) ,(2) 4
level, beginning above
first storage level.
1B, IG, II, | > 5 gal <60 zal 25 30° STD or LO SR 0.30 3,000 | One line every other (1),(3) 5
HIA and Portable level, beginning above
Tanks first storage level
II1B <60 gal 40 50’ STD or LO SR 0.30 2,000 [ One line every other [6)) 6
level, beginning above
first storage level
*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.

**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).
***Ceiling Sprinklers High Temperature

NOTES:
(1) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, Standard (STD) or Large Orifice (LO), QR or SR,
with shields, 165°F, six heads per level - 3 levels operating simultaneiously. Hydraulic design can be reduced to three heads operating per level -
3 levels operating simultaneously when using a pre-primed foam-water system installed in accordance with NFPA 16A, Closed-Head Foam-Water
Sprinkler Systems, and maintained according tg NFPA 25, Inspection, Testing, and Maintenance of Water-Based Fire Protection Systems.
(2) Design area can be reduced to 1,500 ft“ when using a pre-primed foam-water system installed in accordance with NFPA 16A and main-
tained according to NFPA 25, 9
(3) Design area can be reduced to 2,000 ft

when using a pre-primed foam-water system installed in accordance with NFPA 16A and main-
tained according to NFPA 25.
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Table X-4-8.4 Foam-Water Sprinkler Protection

Bulk or

Palletized Stor:

Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Non-Relieving Style Containers

Container Maximum Maximum Ceiling Fire
Liquid Size and Storage Ceiling Sprinkler Type Density Design Area Test
Class Arrangement Height Height Orifice* Response** gpm /2 Sq Feex* Notes | Ref.
IB, <5 gal Cartoned 11' 30" LOorELO] SRor QR 0.40 3,000 (2) 1
IC, <5 gal Uncartoned 12 30' STD or LO SR or OR 0.30 3,000 (2) 2
11, HIA > 5 gal < 60 gal 5" (1-high) 30 STD or LO SR 0.30 3,000 3
Relieving Style Containers
B, IC, II, | >5 gal <60 gal 6-1/2 30 STD or LO SR 0.30 3,000 1) 4
1A _(Zhigh)
IB, IG, II, ] Portable Tanks 2-high 30 STD or LO SR 0.30 3,000 5
1A maximum

**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).
***¥Ceiling Sprinklers High Temperature

NOTES:

(1) Drums placed on open slotted pallet, npt nested, to allow pressure relief from drums on lower levels.
(2) Design area can be reduced to 2,000 ft“ wen using a pre-primed foam-water system installed in accordance with NFPA 16A, Closed-Head

Foam-Water Sprinkler Systems, and maintained according to NFPA 25, Inspection, Testing and Maintenance of Water-Based Fire Protection Systems.
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*Larger orifice sprinklers are preferred when installed in accordance with NFPA 13, Installation of Sprinkler Systems.
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Table X-4-8.5 Water Sprinkler Protection
Single, Double or Multi-Row Open Frame Racks
Container Construction - Plastic in Corrugated Fibreboard Boxes
(For Non-Miscible Liquids or Miscible > 50%)

Container Maximum | Maximum Ceiling In-Rack Fire
Liquid Size and Storage Ceiling | Sprinkler| Densi Design Sprinkler Protection Notes Test
Class Arrangement Height Height Type gpm/ft= | Area Sq Ft Ref.
IIIB <5 gal Unlimited | Unlimited STD, 0.20 3,000 Double Row Racks: _Lhree lines per D), (2), 1
LO, level with deflectors no more than 9 3), 4,
ELO, in. below each barrier and no less %)
Large than 6 in. above the top of the
Drop or storage. One line of in-rack
ESFR sprinklers shall be located in the

longitudinal flue and one line shall
be located at each face of the racks.

Multiple Row Racks: Protect as
described for double row racks,
except that there shall be an in-rack
sprinkler located at each intersection
of transverse and longitudinal flue, as
well as the rack faces.

Single Row Racks (up to 5 ft wide):
Protect using a barrier above the
second tier of storage with a single
line of in-rack sprir&ders down ti".e
center of the rack. Sprinklers shall be
spaced 4 to 5 ft apart, at each
transverse flue. As an alternate
method, for single row racks that will
be loaded from one side, in-rack
sprinklers can be installed beneath
the barrier at each rack upright at the
face of the rack on the side from
which the rack is loaded. On the
opposite face, in-rack sprinklers shall
be installed at the transverse flue
centered between the rack uprights.

NOTES:

(1) Ceiling sprinkler system design shall be based on demand of surrounding occupancy or minimum design as stated, whichever is greater. If
Class 11IB liquid storage does not extend to full height of rack, protection for other commodity stored above barrier shall be in accordance with
appropriate standard and based on height of storage of other commodity.

(2) Provide plywood (minimum 3/8 in.) or sheet metal (minimum 22 ga.) barriers within rack at approximately 10 ft vertical intervals
(maximum 12 ft) including over top level of Class IIIB liquid storage. Barrier shall be solid and continuous except at rack uprights where a
maximum 12 in. gap is allowed, assuming minimum 8 ft spacing between rack uprights. For Class IIIB liquids having a closed cup flashpoint >
450°F, a horizontal barrier is not necessary (see Figure 1).

(3) Longitudinal flue sprinklers shall be located at each transverse flue between pallet loads (approximately 4 to 5 ft on centers). Face
sprinklers shall be located in the transverse flue at rack uprights on maximum 10 ft centers. If rack uprights are more than 10 ft on center,
locate face sprinklers centered between rack uprights and at uprights. In-rack sprinklers shall be quick-response, large orifice with shields,
165°F, 57 gpm per head, most remote six headg per level (three on two lines), if one horizontal barrier level; or most remote eight heads per
level (four on two lines), if two or more horizontal barrier levels (see Figure 2).

(4) Ceiling sprinkler demand shall not be included in hydraulic calculations.

(5) If there are adjacent bays of in-rack arrays not dedicated to Class IIIB liquid storage, the barrier and in-rack sprinkler protection shall be
extended at least one rack bay gf)proximately 8 ft) beyond the Class I1IB liquid storage. Additionally, a vertical plywood barrier or similar
insulating material, shall be installed at both ends of the Class IIIB liquid storage area. The vertical barrier shall extend the full rack width and
shall fit flush against any horizontal barriers. Clearance at cut-outs for both in-rack sprinkler piping and horizontal rack members shall not
exceed 3 in.

Table X-4-8.6 Water Sprinkler Protection
Shelf Storage
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Container Maximum | Maximum Ceiling : Fire
Liquid Class Size and Storage Ceiling Sprinkler Type Density Design Area Notes Test
Arrangement Height Height Orifice* Response™* gpm /ﬂ? Sq Ft 2% Ref.

1B, 11, 11T <1 gal Gl 18’ STD or LO SR or OR 0.19 1,500 (1),(2) 1

*Larger orifice sprinklers are preferred when installed in accordance with NFPA 18, . Installation of Sprinkler Systems
**SR = Standard Response, QR = Quick Response (quick-response preferred where optional).
***Ceiling Sprinklers High Temperature

NOTES:

(1) Protection for "gondola”-type shelving 2 ft or less in depth per side.
(2) Minimum hose stream demand 250 gpm for 2-hours.
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(Log #6)
Committee: FL C
30-124 - (4-10 (New)): Accept in Principle
SUBMITTER: Dennis Kirson, US Dept of Energy
RECOMMENDATION: Add new text as follows:

4-10 Hazardous Materials Storage Located Outside Under a
Canopy. Canopies provided for weather protection of outside
storage of hazardous waste confine the heat from a fire, resulting in
increased temperature and rate of fire spread within the storage
area. They may also shield the fire from the effective use of hose
streams directed by fire fighting forces.

Regarding environmental concerns, the most effective way to limit
the amount of hazardous waste released into the environmentas a
result of fire is to extinguish the fire as promptly as possible, before
the number of heat-ruptured hazardous waste containers escalates.
This, of course, requires sprinkler protection. Over 90 percent of all
fires in fully sprinkler protected facilities are controlled by four or
less sprinklers. A typical sprinkier nominally flows 25 ggm. By
contrast, a single 2 1/2 in. fire hose nominally flows 250 gpm, and
rarely is only one hose used. Thus, sgrink]er protection results in
less runoff spreading escaping hazardous wastes to the surrounding
environment than the absence of sprinkler protection, whereupon
fire hose streams would be requireg.

4-10.1 Canopies provided for the protection of outside storage of
hazardous waste should be subject to the approval of the authority
having jurisdiction. The canopies should be arranged to provide at
least §1e minimum separation distance between individual canopies,
distance from canopy to property line that is or can be built upon,
and distance from canopy to nearest side of public ways or to
imgort;mt buildings on the same property, as given in Table B-3.3.1
and explanatory notes 1, 2, and 3 as applicable.

.
Table 410.1 Canopy Protection

Distance from

Distance from Canopy to Nearest
Distance Canopy to Side of Public Ways
between Property Line or to Important
Area Beneath Individual chat Is or Can Be Buildings on Same
Canopy Canopies Built Upon (1) Property (1)(2)
(sq ft) (ft) (fe) (fr)
<100 5 10 5
>100s500 5 20 10
>500<1500 (3) 5 30 20

NOTES:

(1) Distances apply to properties that have protection for exposures, as
defined. If there are exposures and such protection for exposures does not
exist, the distances should be doubled.

(2) When the ¢xposed building has an exterior wall, facing the canopy, that
has a fire resistance rating of at least 2 hr and has no openings to above grade
areas within 10 ft horizontally and no openings to below e areas within
50 ft horizontally of the canopy, the distances can be reduced to half of those
shown in the table, except they should never be less than 5 ft.

(3) When asingle canopy has a gross floor area %reater than 1500 sq ft or
when multiple canopies exceed the area limit of 1500 sq ft, the authority
having jurisdiction should be consulted for approval of distances.

4-10.1.1 Once the canopy site is approved, it should not be
changed without the approval of the authority having jurisdiction.

4-10.1.2 When more than one canopy is located on a designated
site, a separation distance should be provided between individual
canopies in accordance with Table B-3.3.1.

4-10.1.3 Canopies located with less separation distance from
canopy to property line that is or can be built ugon, or less separa-
tion distance from canopy to nearest side of public ways or to
important buildings on the same property, as given in Table 11-3.3.1
ang explanatory notes 1, 2, and 3 as applicable, should be sprinkler

rotected.

UBSTANTIATION: NFPA 30, Cha&ter 4 covers open outdoor
storage (4-8) and storage lockers (4-9), but does not address outdoor
storage beneath open canopies. This proposal addresses that

oversight.
COM]%[I'ITEE ACTION: Accept in Principle.

Add a new Subsection 4-7.5 to read:

“Outdoor container storage that has a canopy or roof that does not
limit the dissipation of heat or dispersion of flammable vapors and
does not restrict fire fighting access and control shall be treated as
an outside storage in accordance with Section 4-7 and shall not be
considered an inside storage area subject to the requirements of
Section 44.”

68

COMMITTEE STATEMENT: The language proposed by the
Technical on Storage and Warehousing of Containers and Portable
Tanks meets the intent of the submitter in an easier-to-understand
fashion.

(Log #CP8)
Committee: FLCSWC
30-125 - (A-4-8.9 (New)): Accept
SUBMI R: Technical Committee on Storage and Warehousing
of Containers and Portable Tanks,
RECOMMENDATION: Add an Appendix item to 4-8.9 to read:
“Subsection 1-5.3.2 of NFPA 505, Fire Safety Standard for Powered
Industrial Trucks, Including Type Designations, Areas of Use,
Maintenance, and Operation, states “In location used for the storage
of liquids in sealed containers or liquefied or compressed flammable
es in containers, aggroved ower-operated industrial trucks
esignated as Types DS, ES, GS, LPS, or GS-LPS may be used if
Eermitted for such locations by the authority having jurisdiction.
ompared to the above Types, industrial trucks thatare designated
DY or EE have significantly less potential for igniting flammable
vapors (such as might resuit from a spill of Class 1 liquid) and should
be used in inside li%uid storage areas where conditions warrant.”
SUBSTANTIATION: This provides useful guidance on the types of
lift trucks that can be used in storage areas.
COMMITTEE ACTION: Accept.

. (Log#115)
Committee: FLC-SWC
30-126 - (Appendix D): Accept
SUBMI : John Davenport, Industrial Risk Insurers
RECOMMENDATION: Delete existing Appendix D and replace it
with the following:

Appendix D Development of Protection Criteria shown in Section
4-8 and Suggested Fire Protection for Some Containers of Flam-
mable and éombustible Liquids not covered in Section 4-8.

This Appendix is notj)axt of the requirements of this NFPA
document but is included for informational purposes only.

The development of suppression-oriented protection criteria for
liquids in containers relies almost exclusively on the evaluation of
large-scale fire test data. Characterization of fire development, fire
spread to adjacent containers/materials, suppression system
activation, and suppression system effectiveness based on first
principles is not well established. Reliance on actual test data for all
situations and scenarios is not, however, practical from a cost
standpoint. Development of NFPA 30 protection criteria, therefore,
relies on data from representative test scenarios. Alternative
materials and scenarios are then evaluated in terms of the specific
test data, historical test data, and engineering experience with the
hazards. Pending the complete development of engineering tools to
evaluate hazards, this approach represents the best method to meet
the NFPA policy that codes and standards be scientifically based.

In developing the protection criteria found in Section 4-8, the Task
Group evaluated numerous tests which have been summarized in
Dire ¢ Involving Storage of Flammable and Combustible
Liquids in Small Containers by David P. Nugent, Schirmer Engineer-
ing Corporation. This summary of 85 full scale tests is available from
Society of Fire Protection Engineers, One Liberty Square, Boston,
MA 02109-4825.

There are a number of commodities for which there was no or
insufficient test data to develop definitive protection tables. One
example is Class IA liquids. Tables D-1 through D-3 contain the
protection that was contained in Appendix D of NFPA 30-1993 for
Class IA liquids. (See Tables D-1 through D-3 on the following

age.
ElﬁiS)TANTIATION: A discussion of the methodology used to
develop the protection criteria in Section 4-8 is discussed in this
appendix. This discussion is valuable in understanding the
protection tables. Protection criteria for most container storage
configurations are proposed to be covered in Section 4-8. Where
the Task Group was unable to develop Erotection criteria, such as
for Class IA liquids, protection criteria based on the tables in NFPA
30-1993 are proposed to be placed in this appendix.
COMMITTEE ACTION: Accept.
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Table D-1 Foam-Water Sprinkler Protection
Single or Double Row Racks
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Container Size Ceilin, In-Rack
Liquid and Storage Ceiling Sprinkler Type Design Sprinkler
Class Arrangement Height Height Orifice* Response** Density Area*** Protection Notes
1A > 5 gal < 60 gal 25' 30' STD or LO SR 0.30 1500 Every level 1)

*ELO sprinklers are preferred when installed according to the requirements of NFPA 13,  Installation of Sprinkler Systems  (minimum 10
gsi end head pressure).

*SR = Standard Response, LO = Large Orifice
***Ceiling Sprinklers High Temperature

NOTES: (1) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, Standard (STD) or Large
Orifice (LO), QR or &R, with shields, 165°F, six heads per level - 3 levels operating simuﬁgneously. Hydraulic design can be reduced

to three heads operating per level - 3 levels operating simultaneously when using a pre-primed foam-water system installed in
accordance with NFPA 16A, Closed-Head Foam-Water Sprinkler Systems , and maintained according to NFPA 25,  Inspection, Testing and
Masintenance of Water Eased Fire Protection Systems

Table D-2 Water Sprinkler Protection
Single or Double Row Racks
Container Construction - Metal
(For Non-Miscible Liquids or Miscible > 50%)

Container Size Ceilin; In-Rack
Liquid and Storage Ceiling Sprinkler Type- Design Sprinkler
Class Arrangement Height Height Orifice* Response** Density Area*** Protection Notes
1A <5 gal 25' 30’ LO or ELO SR 0.40 3,000 Every level (1)
>5 gal < 60 gal 25 30 LO or ELO SR 0.60 3,000 Every level (1)

*ELO sprinklers are preferred when installed according to the requirements of NFPA 13, Installation of Sprinkler Systems  (minimum 10
psi end head pressure).

**SR = Standard Response

***Ceiling Sprinklers High Temperature

NOTES: (1) Space in-rack sprinklers on maximum 9 ft centers staggered vertically, 30 gpm per head, Standard (STD) or Large
Orifice (LO), QR, with shields, 165°F, six hydraufically most remote sprinklers each level (upper 3 levels) operating. Eight sprinklers
operating, if only 1 level.

Table D-3 Water Sprinkler Protection
Bulk or Palletized Sto
Container Construction fﬁZtal
(For Non-Miscible Liquids or Miscible > 50%)

Container Size Ceiling
Liquid and Storage Ceiling Sprinkler Type Design
Class Arrangement Height Height Orifice* Response** Density Area*** Notes
1A <5 5' N/A STD or LO SR 0.0 3,000 1)
>5 gal!ﬂs 60 gal 5 (1-igh) N/A | LO or ELO SR 0.60 5,000 (1)

*ELO sprinklers are preferred when installed according to the requirements of NFPA 13,  Installation of Sprinkler Systems  (minimum
10 Spsi end head pressure).

**SR = Standard Response

***Ceiling Sprinklers High Temperature

NOTES: (1) Minimum hose stream demand 750 gpm for 2-hr.
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(Log #116)
Committee: FLC-SWC
30-127 - (Appendix E): Accept
SUBMITTFHQ John Davenport, Industrial Risk Insurers
RECOMMENDATION: Delete existing Appendix E and replace it
with the following:

“Appendix E Suggested Fire Protection for Containers of
Flamnmable and Combustible Liquids”

With the introduction: and widespread use of larger containers,
such as Intermediate Bulk Container (IBCs), and the introduction of
alternative container materials, there is 2 need to evaluate these
-materials from a fire performance standpoint. There is a need to
provide manufacturers, warehouses, and enforcement officials with
ggidance on developing and evaluating protection criteria where

ta are not currently available. The following example test
protocol is intended to outline guidance for conducting representa-
tive fire tests to establish protection criteria for liquids in containers.
Specifically, this outline is developed for liquids in large containers,
e.fg., greater than 18.9 L (5 gal). While there is a substantial amount
of data for smaller containers, there is a lack of data for large
containers. (See References and Bibliography). Most of these data
are for 208 L (55 gal) drums.

Example Fire Test Protocol for Evaluating Liquids in Large
Containers.

Important variables in evaluating hazards for liq\uids in small
containers have been identified [ieference 1]. These include liquid
properties, container design and size, packaging material, ignition
scenario, storage arrangement, and sprinkler system design
parameters.

Of particular importance for large containers is control of pressure
in the container to prevent a BL and the prevention of a large
discharge of liquid. While these are a problem with smaller
containers, the hazard to personnel and facilities increases dramati-
cally for larger containers. A fundamental measure of performance
is the limitation of pressure buildup in the container and mainte-
nance of container integrity to prevent a large spill. Prevention of a
BLEVE must be tempered by the discharge of liquid and associated
heat release through pressure relieving mechanisms. The pressure
relieving mechanisms may be a designed-in feature or maypbe
inherent in the container material. Container integrity, along with
f)ile or rack stability, is important to prevent a large discharge of

iquid. Squression systerns may not be adequate to control a large
release of liquid. Engineering tools are available to evaluate specific
consequences of uncontrolled pool fires on facility integrity
[Reference 2].

The following example test protocol is provided to aid in the
development of protection criteria similar to that developed in
Tables 4-8.1 through 4-8.4 for steel drums. The intent is to provide

uidance for the acceptance of alternative materials/designs under
the “protected” classification of stored liquids. The primary basis of
this outline is previous testing of drum storage ]e.g., Reference 3}.

1. Storage Configuration.

(a) Faality. If containers are to be protected indoors, tests should
be conducted in an enclosed facility with minimal impact from the
outside environment. In particular, the building height should be
representative for the proposed indoor storage ﬁeight. Building
height affects response time of the suppression system, penetration
of suppression agent through the fire plume, and response of
building structural elements to the threat.

(b) Storage Array. A representative array should be selected, e.%,
solid pile storage or rack storage. Arrays should consider the width
of aisles to adjacent stored materials and whether these materials
have higher or lower ignition and fire growth characteristics.

(¢) Container. The container storing the liquid should be
representative of a production-type unit, unless the evaluation is a
scoping series to determine container effects. Potential venﬁnﬁ
capabilities of a container should be identified, i.e., the thermally
“weak link” of the constructed assembly. If the container will have
an outer wrapping, packaging or pallet, this should be considered in
the overall “container” system.

(d) Liquid in Container. The most hazardous liquid to be stored
should be evaluated. The hazard of a liquid should be assessed
based on its volatility (vapor pressure), heat of combustion, specific
gravity, miscibility (water solubility), ignition temperature, flash
point, fire point, boiling point, and vapor density. The NFPA 30
rating system, based on flash point, vapor pressure, and boiling
point, can be used as a guide to assess the hazard. The other
properties should be considered as they may affect both the hazard
and the suppression system effectiveness.

Class IA hquids should be considered independently from other
liquids because of their inherent hazards. Protection criteria can be
developed for different classes of liquids, for example motor oils
which Eave different protection criteria than Class IB liquids. Fora
maximum reasonable hazard, n-heptane has been used for general
evaluation for liquids up to and including Class IB. When tests are
performed on largt:: containers, water may be substituted in place of
the actual flammable liquid to improve the overall safe con£]ct of
the test. Itisimportant to include liquid in the container. Internal

ressure should be recorded. The liquid also serves as a heat sink

or the container. Structural failure of the container can occur
where there is no liquid interfacing with the container [Reference
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3]. The container ullage (vapor space) should be representative of
actual conditions.
2. Protection System.

(a) The protection system proposed for adoption should be
represented in the actual test, e.g., deluge sprinkler system, wet or
dry pipe closed head system, foam system, or gaseous agent system.

here system actuation is dependent on auxiliary equipment (e.g.,
detectors), these devices should be included in the test with
representative spacing and response characteristics.

b) For sprinkler suppression systems, representative application
rates and sprinkler spacing which would be proposed for adoption
should be used.

(c) For tests involving closed head sprinklers, appropriate
sprinkler orifice sizes (standard, large orifice, extra large orifice),
temperature rating, and response time index (RTI) should be
identified and utilized.

(d) For deluge and gaseous agent system tests, ap[propriate

or protection shouid

detection equipment proposed be used in
testing.
(e) For foam system tests, prepriming or the actual foam

discharge time from sprinklers should be addressed. The foam
conceritrate should be listed or approved for the specific hazard.

3. Fire Scenario.

(a) The fire scenario is crucial in determining the hazard of the
stored product. It is recognized that an installed suppression system
may not be able to protect against an absolute worst case scenario,
e.g., the total release of multiple storage containers. For large
containers, the rapid release of contents may pose a significant
challenge to an installed suppression system. This is particularly true
if it is a%ighly volatile liquid, e.g., Class I liquid. The philosophy for
determining protection effectiveness is predicated on a reasonable
anticipated threat. Even with an installed suppression system, there
is some risk of a significant loss. Part of this risk is associated with
suppression system reliability, which should be addressed in the
actual design/specification of protection systems.

(b) A representative scenario for large containers was developed
during drum storage tests [Reference 3]. The scenario was a liquid
gravity leak of 7.6 Lpm (2.0 gpm) to 56.7 Lpm (15 gpm) from a hole
at or near the bottom of a container. This leak can be simulated by
flow from a pipe. If containers are stacked or placed more than one
high, then the simulated container leak should be placed high in the
total array. The leak should be allowed to flow prior to ignition,
simulating fuel spread after the mjshaﬁ.) and a delay in ignition. In
the Reference 3 tests, 38 L (10 gal) of liquid was allowed to spill
before ignition. Reference 4 provides additional details on the
effects of spill rate and initial spill size for tests involving an AFFF
suppression system.

An alternative worst-case scenario may be the total release of liquid
from a large container, with ignition delayed until the contents are
totally discharged. Ignition o%rtlhis large pool fire may severely
challenge an installed suppression system.

(¢) I'the scenario involves a flowing fuel fire, the recommended
length of the test should be equal to the total time of the flow from
one container. Alternately, the evaluation can be terminated shortly
after total extinguishment. Time should be allowed to determine
any post-extinguishment pressure buildup in containers or subse-
?uem container failure due to inadequate cooling. For water and

oam systems, fire control will likely be the measure of performance
instead of extinguishment since it is unlikely that the tf‘ljree—
dimensional running fuel fire will be extinguished with these agents.
If a larger spill rate is used, a reduced test time equal to the time to
discharge the contents of one container may be appropriate. The
length of a pool fire test would be based on the success or failure of
the shlippression system to control/extinguish the fire.

4. Measures of Performance.

(a) Criteria for acceptable performance should include (butnot
be limited to) the following:

1. Prevent pressure buildup in containers or actual BLEVES;

2. Prevention of substantial oss of liquid from a container;

3. Limit the number of sprinklers operating;

4. Preventignition of adjacent target arrays or failure to control a
fire in an adjacent target array;

5. Limit temperature of structural or rack steel;

6. Control sustained ceiling gas temperatures; and

7. Prevent collapse of the stored containers or arrays.

(b) The type of container material will affect the establishment of
the performance criteria. The prevention of a BLEVE is an
important characteristic. The loss of some liquid from a container
(particularly by controlled venting) may be deemed acceptable or
even preferable. Catastrophic failure of a container (e.g., total
content release) may be deemed unacceptable. The resulting large
spill may not be controlled (particularly if water sprinklers are used)
and lead to cascading container failures.

(c) Scoping tests may be required to determine failure mecha-
nisms and worst case situations for specific container materials.
Reference 5 is an example of scoping tests performed to determine
failure mechanisms of small metal and plastic containers. Steel
drum failure mechanisms are described in Reference 3. Thereisa
lack of published information on large container failure mecha-
nisms, particularly for IBCs and nonmetallic or composite drums
(e.g., fiber drums).
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(d) Pressure Buildup. 104 kPa (]E-gsi) is an example of a critical
E]ressure in steel drums, above which BLEVE may occur [Reference

(e) Loss of Liquid. Loss of any substantial amount of liquid from
a container is generally considered as a criteria for failure. For the
originally involved container, this may be loss of contents at a rate

eater than the design scenario spill rate. Fire spread to the outer
imits of the test array is Feneral]y considered a failure. For adjacent
or target arrays, the level of fire involvement should be considered.
Loss due to vapor venting may be considered acceEtable. For
metallic containers, loss of liquid to a rupture/BLEVE may be
considered unacceptable.

() Number of Sprinklers Operating and Operating Time. This
may be used as a judgment of overall suppression system effective-
ness. As the number of sprinklers operating increases, the probabil-
ity of overall success decreases. The philosophy in combustible/
flammable liquid protection has shifted from traditional warehouse
success criteria, where a “success” might be judged for a test
involving the operation of 30 or more sprinklers. The trend in
liquid protection is for more rapid actuation and cooling/control
through the use of lower RTI, intermediate level, larger orifice, and
ESFR sprinklers.

(g) Ignition of Target Arrays. Prevention of the ignition of
adjacent targets (e.g., across aisles) is a fundamental measure of
performance. If target arrays ignite, adequate protection should be
provided (e.g., through the use of in-rack sprinklers or increased
suppression agent rate).

h) Integrity of Structural Steel. Structural steel, in the form of
building columns, bearns, or rack elements, potentially fail at 649-
704°C (1200-1300°F). Scenarios where elements reach this
temperature for any prolonged time may be judged unsuccessful for
“protected” situations.

(i) Collapse of stored containers inherently increase the risk of
container liquid discharge. Italso increases the potential for
shielding of a flowing fuel or pool fire, with a resulting increase in
BLEVE potential or catﬂsr.ropﬁ'ic liquid discharge.

Spills of any magnitude may not be suppressed by water-only
suppression systems. Water may act to cool containers, but it also
spreads thegool fire. For situations where there is the potential for
large spills, floor drainage systems may be used to mitigate the
spread of burning liquids. The area contained within the drains can
be considered for establishing sprinkler design operating areas.
Alternatively, foam-water sprinkler systems may be used to control/
suppress floor pool fires to prevent burning liquid spread. Where
there is rack storage, in-rac sprinklers at every level have demon-
strated good cooling for drum storage [Reference 3].

Test documentation should include test setup, results, and damage
assessment. Photographic and video documentation is desirable.
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Heat Transfer to a Cylinder Immersed in a Large Aviation Fuel Fire,”
Journal of Heat Transfer, August 1973.

Sumitra, P.S. and Troup, ].M.A., “The Effect on Sprinkler Protec-
tion of Using “Thin” Palﬁets for Palletized Barrellec{) Whiskey
Storage,” FMRC ].I. OEORI.RR, RC 79-T-60, March 1980. )

Sumitra, P.S. and Troup, ].M.A., “Fire Protection Requirements for
Six-Barrel High Palletized Storage of Distilled Spirits,” FMRC J.1.
OC2R6.RR, RC 78-T-42, February 1979.

Sumitra P.S. and Troup, ].M.A., “The Protection Requirements for
Six-barrel High Palletized Storage of Distilled Spirits, Phase 11,”
FMRC J.I. OEORI1.RR, RC 79-T-66, November 1979,

Silicone Products Department of General Electric, “Bulging and
Rupture Characteristics of 55-Gallon, Steel Closed-Top Drums at
known Pressure,” Company Report No. R-65-Ch-SD-529, September
30, 1965.

Tavares, R., and Delichatsios, M.A., “Pressure Relief in Flammable-
liq:uid Drums by Pressure-activated and Plastic Bunds,” FMRC J.1.
OFOR4.RA 070(A), Factory Mutual Research Corporation,
Norwood, MA, March 1981.

Yao, C., “Flammable Liquid Drum Fire Protection System Develop-
ment,” FMRC Report No. 16425, prepared for the Manufacturing
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1Regorts by Factory Mutual Research Corporation (FMRC) cited in
the Bibliography may not be available to Ee general public. FMRC
reports cited in the References are on file at NFPA Headquarters in
the NFPA 30 Committee files.
SUBSTANTIATION: There is a need to give guidance for criteria
for future fire tests to develop data for inclusion of storage configu-
rations not covered in the proposed revisions to Section 4-8.
COMMITTEE ACTION: Accept.

Make the following editorial changes:

1. Bold printall section headings.

2. Insentence 5, paragraph 3, ¢ hange “BLEVE must” to “BLEVE
should.”

3. In sentence 3, paragraph 3, change to read:

“the hazard to test facilities and personnel”

(Log #3)
Committee: FLC-SWC
30-128 - (E-4-6(b)): Reject

Note: This proposal appeared as comment 30-55 which was held for
further study from the Annual 93 TCD, which was on proposal 30-90.
SUBMITTER: David P. Nugent, The Sherwin:Williams Co.
RECOMMENDATION: Afd a new entry to “Section E-4-6(b) Fire
Tests - Small Containers” that would be numbered “(6) 1992 Fire
Tests”. See “Appendix E” for remainder of proposal.

Appendix E

Add a new entry to “Section E-4-6(b) Fire Tests - Small Containers”
that would be numbered “(7) 1992 Fire Tests”. See “Appendix E”
for remainder of proposal.

Appendix E

E-4-6(b) Fire Tests - Small Containers.

(7) 1992 Fire Tests.

A series of three rack array fire tests involving the storage of
flammable liquids was conducted at Underwriters’ Laboratories, Inc.
in Northbrook, Illinois.

The flammable liquid was packaged in 5 gal (18.9 L) metal
tighthead containers equipﬂ;ed with plastic pull-up pour spouts and
cartoned 1 gal (3.8 L) metal F-style containers with metal nozzles
and caps.

2 gal E)7.5 L) heptane spill was used as the ignition scenario in all of
these tests.

A summary of these tests is contained in Table 7.
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SUBSTANTIATION: A series of fire tests were conducted during
1992 at Underwriters Laboratories’ fires test facilities in Northbrook,
IL. The testing was sponsored by the Sherwin-Williams Company.
This project sought further technical data on the protection of
flammable/combustible liquids. The flammable/combustible
liquids were packaged in cartoned and uncartoned metal containers.
T(l]m flammable/ combustible liquid tests were arranged in a rack
storage arrangement. The tests were intended to determine the
effectiveness of a standard sprinkler system against a fire involving
this commuodity using a pool fire ignition scenario. The Code, as
written, is currently Jacking in fire test data pertaining to these
scenarios.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee on Storage
and Warehousing of Containers and Portable Tanks feels that to
include more raw data in the Appendix to NFPA 30 will add to the
confusion of the user. However, the Technical Committee does feel
that the information should be evaluated and could possibly be
included as a supplement to the Flammable and Combustible
Liquids Code Handbook.

Table 7

Fire tests involving flammable and combustible liquids:

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

RACK STORAGE - TEST 1

2. Ceiling Height: 18 ft (5.5 m)
3. Storage Arrangement:

Horizontal
Rack Configuration and Ignitor Rack Member Height
24 ft 9 in. (7.5 m) long double row rack
with 6-in. (150 mm) longitudinal flue space
and overall width of 5 ft 4 in. (1.63 m).
Aisle width 7-1/2 ft (2.3 m)

5 ft (1.52 m)
and
10 ft (3.04 m)

Flammable liquid in center bay of double
row rack.

Corrugated cardboard target commodity in
both single row target racks opposite aisle
and N. and S. bays of the double. 1)

2 gal (7.58 L) heptane spill in aisle adjacent
to rack centered below two sprinklers.

Note 1: Corru
Note 2: All .K let loads were stretci-wrapped
Note 3: N/A - Not Applicable

Tiered Storage Arrangement and Total
Flammable Liquid Fuel Load in Center Bay

1st Tier
5 gal (18.9 L) metal tighhead containers
stacked three high on a wood pallet totalling
47 in. (1.2 m). Twenty-four containers per
pallet with 120 gai (454 L) on each pallet and
240 gal (908 L) on two pallets.

Shelving Material

None

Cartoned 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked four high
on a wood pallet totalling 49 in. (1.24 m).

Forty cartons containing 4 gal (15.1 L) each
with 160 gal (605 L) on each pallet and 320 gal
(1211 L) total on two pallets.

2nd Tier
Cartoned 1 gal (3.79 L ) metal Fstyle
containers with metal spouts and caps
containers with metal spouts and caps stacked
four high on a wood pallet totalling 49 in. (1.24
m). Forty cartons containing 4 gal (15.1 L)
each with 160 gal (605 L) on each pallet and
640 gal (2423 L) on four pallets.

3rd Ther
Cartoned 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked four high
on a wood pallet totalling 49 in. (1.24 m).
Forty cartons containing 4 gal (15.1 L) each
with 160 gal (605 L) on each pallet and 640 gal
(2423 L) on four pallets,

Total: 1,840 gal (6965 L) of heptane
2

ted cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

4. Ignition: 2 gal (7.58 L) heptane spill in aisle adjacent to rack centered below two sprinklers.

5. Sprinkers:

Ceiling Sprinkler System Details

Disct Densi
0.55 gpm per sq ft (22.4 mm/min)

Orifice §i
17/32 in. (13.5 mm)
KFactor
8.0 (115)

286°F (141°C)

In-rack Sprinkler Type and No. of Levels

None

Response Time Index
400 (ftsec) 172 (228(msec) 172
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Spri aci
100 £2 (9.3 m 2)
Arrangement

Pendent
6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 1,840 gal (6965 L) of heptane
8. Storage Height, In. (m): 14ft1 in. (4.3 m)
9. Sprinkler Actuation:

No. of Operating Ceiling
Sprinklers, Sprinkler No.
& Operating Times

4 Sprinklers

#10 @ 1:11
#11 @ 4:50
#6 @ 5:17
#7 @ 5:17

10. Fire Controlled: No
Damage Assessment

5 gal (18.9 L) - Plastic pour spout vented
on several containers. Top and bottom
of several containers bulged, resulting in
a number of containers falling over into
the aisle. 1 gal (3.79 L) - Pour spout
vented on numerous containers. Several
containers fell into the flue spaces and
the aisle. Cardboard packaging material
completely consumed on face of rack
and in the transverse and logitudinal flue
spaces near ignition point.

No damage to commodity on face of rack
opposite ignition point. Also, stretch -
wrap and cardbeard packaging material
was intact.

Corrugated cardboard target commodity
burned through in N, & S, bay at
transverse flue space.

No aisle jump.
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No. of Operating In-rack
Sprinklers, Operating
Times & Flow

N/A (3)

Comments

Heptane ignitor fire out at approximately 3
min. 36 sec.

After cardboard packaging material consumed
on rack face adjacent to ignition point,
combustion throughout remainder of test
consisted of burning corrugated cardboard
commodity and heptane from 1 gal (3.79 L)
and 5 gal (18.9 L) containers at pour spouts or
caps. Fire most intense near ignition pointat
face of rack and within transverse flue space.
Intermittent floor fires due to toppling
containers. Fire manually extinguished viaa
hand held CO 9 extinguisher at 41 min. 15 sec.



1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

2. Ceiling Height: 18 ft (5.5 m)

3. Storage Arrangement:

NFPA 30 — A96 ROP

Table 7

RACK STORAGE - TEST 2

Horizontal
Rack Configuration and Ignitor Rack Member Height  Shelving Material
24 ft 9 in. (7.5 m) long double row rack 5 ft (1.52 m) None
with 6-in. (150 mm) longitudinal flue space and

and overall width of 5 ft 4 in. (1.63 m).
Aisle width 7-1/2 ft (2.3 m)

Flammable liquid in center bay of double
row rack.

Corrugated cardboard target commodity in
both single row target racks OE osite aisle
and N. and S. bays of the dou ll:t.row rack
(1)

2 gal (7.58 L) heptane spill in aisle adjacent
to rack centered Eelow two sprinklers.

10 ft (3.04 m)

Tiered Storage Arrangement and Total
Flammable Liquid Fuel Load in Center Bay

st Tier
5 gal (18.9 L) metal tighhead containers
stacked three high on a wood pallet totalling 47
in. (1.2 m). Twenty-four containers per aJ?et
with 120 gal (454 L) on each pallet and 240 gal
(908 L) on two pallets.

Cartoned 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked four high
on a wood pallet totalling 49 in. (1.24 m).

Forty cartons containing 4 gal (15.1 L) each
with 160 gal (605 L) on each pallet and 320 gal
(1211 L) total on two pallets.

. 2nd Tier
Cartoned 1 gal (3.79 L) metal F-style
containers with metal spouts and caps stacked
four high on a wood pallet totalling 49 in. (1.24
m). Forty cartons containing 4 gal (15.1 L)
each with 160 gal (605 L) on each pallet and
640 gal (2423 L) on four pallets.

3rd Tier
Cartoned 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked four high
on a wood pallet totalling 49 in. (1.24 m).
Forty cartons containing 4 gal (15.1 L) each
with 160 gal (605 L) on each pallet and 640 gal
(2423 L) on four pallets.

Total: 1,840 gal (6965 L) of heptane
(2)

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped
Note 3: N/A - Not Applicable

5. Sprinklers:

Ceiling Sprinkler System Details

0.55 gpm per sq ft (22.4 mm/min.)

Dj e Densj
Orifice Size
.64in. (16.3 mm)
K-Factor

11.1 (160)

T ture

286°F (141°C)

€S,

I

{sf

960 (fesec) /2 [146(m-sec) /2]

100 2 (9.3 m %)

Pendent

. Sprinkler System Type: Wet Pipe - Water only

. Storage Height, In. (m): 14 ft1 in. (4.3 m)

O o N o

. Sprinkler Actuation:

. Fuel Quality, Gal. (L): 1,840 gal (6965 L) of heptane
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In-rack Sprinkler Type and No. of Levels

None
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‘No. of Operating Ceiling Sprinklers, No. of Operating In-rack Sprinklers, Operating
Sprinkler No. & Operating Times Times & Flow
3 Sprinklers N/A (3) '
#11 @1:19
#10 @ 1:40
#7 @ 2:01
10. Fire Controlled: Yes
11. Significant Observations:
Damage Assessment Comments

5 gal (18.9 L) - Plastic pour spout vented Heptane ignitor fire out at approximately 3
on several containers. 1 gal (3.79L) - min. 36 sec.
Pour nozzle vented on several containers.

Cardboard packaging material partially After cardboard packaging material partially

consumed on face of rack and consumed on rack face adjacent to ignition
completely consumed within transverse point, combution throughout remainder of test
and logitudinal flue spaces near ignition consisted of burning heptane from 1 gal (3.79
point. L) and 5 gal (18.9 L) containers at pour spouts

or caps. Fire less intense than test No. 1 and
confined to the lower palletof 1 gal (3.79L) F -
style containers with metal nozzles and caps
facing the ignition point.

No damage to commodity on face of rack  Fire self-extinguished at 29 min.
opposite ignition point. Also, stretch -
wrap and cardboard packaging material
was intact.
Corru?ated cardboard target commodity
partially charred in south bay at
transverse flue space, Ist tier.
No aisle jump.
Table 7
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

RACK STORAGE - TEST 3
2. Ceiling Height: 181t (5.5 m)

3. Storage Arrangement:

Horizontal Tiered Storage Arrangement and Total
Rack Configuration and Ignitor Rack Member Height  Shelving Material Flammable Liquid Fuel Load in Center Bay
24 ft 9 in. (7.5 m) long double row rack 51t (1.52m) None 1st Tier
with 6-in. (150 mm) longitudinal flue space and 5 gal (18.9 L) metal tighhead containers
and overall width of 5 ft 4 in. (1.63 m). 10 ft (3.04 m) stacked three high on a wood pallet totalling 47
Aisle width 7-1/2 ft (2.3 m) in. (1.2 m).Twenty-four containers per pallet

with 120 gal (454 L) on each pallet and 240 gal
(908 L) on two pallets.

Flammable liquid in center bay of double Cartoned 1 gal (3.79 L) metal F-style containers
row rack. with metal spouts and caps stacked four high
on a wood pallet totalling 49 in. (1.24 m).
Forty cartons containing 4 gal (15.1 L) each
with 160 gal (605 L) on each pallet and 320 gal
(1211 L) total on two pallets.

Corrugated cardboard target commodity in 2nd Tier

both single row target racks oE site aisle 5 gal (18.9 L) metal tighthead containers

and N. and S. bays of the double row rack stacked three high on a wood pallet totalling 47
(1) in. (1.2 m). Twentyfour containers per pa]%et

with 120 gal (454 L) on each pallet and 240 gal
(908 L) on two pallets.

2 gal (7.58 L) heptane spill in aisle adjacent Cartoned 1 gal (3.79 L) metal F-style containers
to rack centered below two sprinklers. with metal spouts and caps stacked four hi%h
on a wood pallet totalling 49 in. (1.24 m). Foryy

cartons containing 4 gal (15.1 L) each with 160
gal (605 L) on each pallet and 320 gal (1211 L)
on two pallets.
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3rd Tier
Cartoned 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked four high
on a wood pallet totalling 49 in. (1.24 m).
Forty cartons containing 4 (15.1 L) each
with 160 gal (605 L) on each pallet and 640 gal
(2423 L) on four pallets.

Total: 1,760 gal (6662 L) of heptane
(2)

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.
Note 2: All pallet loads were stretch-wrapped
Note 3: N/A - Not Applicable

4. Ignition: 2 gal (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.
5. Sprinklers:
. Ceiling Sprinkler In-rack Sprinkler Type and

System Details No. of Levels

Di&h&[gg_Dsnsigc None
0.55 gpm per sq ft (22.4 mm/min.)

Qrifice Size
.64in. (16.3 mm)

K-Factor
11.1 (160)

Temperature Ratin
286°F (141°C)

Response Time Index
55 (ftsec) 172 (31 (m-sec) 1/2

100 f& (9.3 m %)

Arrangement

Pendent
6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 1,760 gal (6662 L) of heptane
8. Storage Height, In. (m): 14ft1lin. (4.3 m)
9. Sprinkler Actuation:
No. of Operating Ceiling No. of Operating In-rack
Sprinklers, Sprinkler No. Sprinklers, Operating
& Operating Times Times & Flow
3 Sprinklers N/A (3)
#6 @ 0:49
#10 @ 0:49
#7@1:11
10. Fire Controlled: Yes
11. Significant Observations: Damage Assessment Comments
5 gal (18.9 L) - Plastic pour spout vented After heptane ignitor fire burned out, limited
on 6 to 8 containers. Additionally, 2t0o3  fire involvement of flammable liquid
containers fell over. commodity adjacent to flue spaces in center
bay of double row rack.
Cardboard packaging material consumed  Fire less intense than Test No. 2.

within logitudinal flue space and a
portion of the transverse flue space.

No damage to commodity on both rack Fire self-extinguished at approximately 5 min.
faces. The cardboard packaging material 34 sec.
was intact.

Corrugated cardboard target commodity
partially charred in south bay at
transverse flue spaces, st tier.

No aisle jump.
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(Log #4)
Committee: FLC-SWC
30-129 - (E4-6(b)): Reject

Note: This proposal appeared as comment 30-56 which was held for
further study from the Annual 93 TCD, which was on proposal 30-90.
SUBMITTER: David P. Nugent, The Sherwin-Williams Co.
RECOMMENDATION: Add a new entry to “Section E-4-6(b) Fire
Tests - Small Containers” that would be numbered “(6) 1992 Fire
Tests”. See “Appendix E” for remainder of proposal.

Appendix E

E-4-6(b) Fire Tests - Small Containers.

(6) 1992 Fire Tests.

A series of five rack, nine mixed rack storage and display, and two
display fire tests involving the storage of flammable and combustible
liquids were conducted at Underwriters Laboratories, Inc. in
Northbrook, lllinois.

The flammable liquid was packaged in uncartoned 5 gal (18.9 L)
metal tighthead containers equipped with plastic pull-up pour
spouts; uncartoned, cartoned and display-cut 1 (3.8 L) metal F-
style (oblong) containers with metal nozzles and caps; and display
cut 1 qt (.95 L) metal F-style containers with metal spouts and caps.
The combustible liquids were packaged in cartoned and display-cut
1 gal (3.8 L) metal friction lid containers and display cut 1 gal
(3.8 L) polyethylene containers.

The flammable and combustible liquid was arranged in a fire test
facilities rack storage array, a display array, and a combination array
of rack storage and display. A 2 gal (7.5 L) heptane spill was used as
the ignition scenario in all of these tests.

A summary of these tests is contained in Table 6.
SUBSTANTIATION: A series of fire tests were conducted during
1992 at Underwriters Laboratories’ fires test facilities in Northbrook,
IL. The testing was sponsored by the National Fire Protection
Research Foundation, as part of the National Wholesale/Retail
Occupancy Fire Research Project. This project sought further
technical data on the protection of flammable/combustible liquids
in mercantile occupancies. The flammable/ combustible liquids
were packaged in cartoned and uncartoned metal and plastic
containers. The flammable/combustible liquid tests were arranged
in a rack storage array, a hand-pick (shelf storage) array, and a
combination array of rack storage and hand-picking. The tests were
intended to determine the effectiveness of a standard sprinkler
systemn against a fire involving the commodity using a pool fire
ignition scenario. The Code, as written, is currently lacking in fire
test data pertaining to these scenarios,

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The Technical Committee on Storage
and Warehousing of Containers and Portable Tanks feels that to
include more raw data in the Appendix to NFPA 30 will add to the
confusion of the user. However, the Technical Committee does feel
that the information should be evaluated and could possibly be
included as a supplement to the Flammable and Combustible
Liquids Code Handbook.
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(Log #CP9)
Committee: FLC-OPS
30-130 - (Chapter 5): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Reorganize Chapter 5 using the following
outline:

5-1 Scope. Current 5-1

5-2 General. Current 5-2

5-8 Operations Current 5-3, 5-4.1, 54.2
5-4 RESERVED Future Expansion

Current 5-4.3
Current 5-4.4.1

5-5 Incidental Operations
5-6 Tank Vehicle Loading &
Unloading Operations

5-7 Wharves and Piers Current 5-4.4.2
5-8 Transportation Future Expansion
5-9 Control of Ignition Sources Current 5-6.2
5-10 Vapor Recovery Systems Current 5-5

5-11 Fire Safety Management NEW

5-12 Fire Protection &
Suppression
SUBSTANTIATION: This is the first phase of a complete reorgani-
zation of NFPA 30 to make it more easily used.
COMMITTEE ACTION: Accept.

5-6.1, 5-6.3 through 5-6.7

(Log #CP10)

Committee: FLC-OPS
30-131 - (5-1.1 Exception (New)): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Add an exception to read:

“Exception: Operations at farms and isolated sites, as covered in

Chapter 6.”
SUBSTANTIATION: This exception will eliminate potential
conflict between the requirements of Chapter 5 and new Chapter 6.
COMMITTEE ACTIOIﬂ: Accept.

(Log #CP11)

Committee: FLC-OPS
30-132 - (5-2.1): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Add a new 5-2.1 to read: .

“Requirements for specific operations are covered in Sections 5-3

through 5-8. Requirements for procedures and practices for fire
prevention, fire protection, and fire control in these operations are
covered in Sections 5-9 through 5-12 and shall be applied as

appropriate.”

S%S%ANTIAT[ON: This statement provides guidance for the user
in properly applying the various provisions of Chapter 5.
COMMITTEE ACTION: Accept.




NFPA 30 — A96 ROP

Fire Tests involving flammable and combustible liquids:

1. Test Location: Underwriters Laboratories Inc.,

2. Ceiling Height: 18 ft (5.49 m)

3. Rack Storage Arrangement:

Rack Configuration and Ignitor

24 ft9in. (7.5 m) long double row rack
with 6-in. (150 mm) flue space and over-
all width of 7-1/2 ft (2.3 m). Aisle width
7-1/2 ft (2.3 m)

Flammable liquid in center bay of double
row rack.

Corrugated cardboard target commodity
in both target racks, ombosne aisle and N.
and S, bays of the double row rack. (1)

2 gal (7.58 L} heptane spill in longitudinal
flue centered below four sprinklers.

Table 6
Northbrook, IL
TEST No. 1
Horizontal Rack
Member Height Shelving Material

3ft6in. (1.07m) 2inx6in. (50 mm x
150 mm) wood slats
spaced 2 in. (50 mm)

apart.

an
7ft 6in. (2.3 m)

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
5 gal (18.9L) metal tighthead containers with plastic pull-
up pour spouts stacked two high on a wood pallet totaling
33in. (.84 m).

Twenty-four containers per pallet with 120 gal (45.4 L) on
each pallet and 480 gal (1817 L) on four pallets.

2nd Tier
Cartoned 1 gal (3.79 L ) metal F-style containers with metal
spouts and caps stacked three high on a wood pallet
totaling 38 in. (.965 m).

Thirty-nine cartons containing 4 (15.1 L) each with 156
gaJ pallet and 624 gal (59.1 L) on each (2362 L) on four
pallets.

3rd Tier
Cartoned 1 gal (3.79 L) metal Fsstyle containers with metal
spouts and caps s(acked three high on a wood pallet
totaling 38 in. (.965 m)
Thirty-nine cartons comammg 4 (15.1 L) each with 156
gal (59.1 L) on each pallet and 624 gal (2362 L) on four
pallets.

Total: 1,728 gal (6541 L) of heptane(g)

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.
Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:

Ceiling Sprinkler System Details

Discharge Density

0.50 gpm per sq ft (20.4 mm/min.)
Orifice Size

17/32in. (13.5 mm)

K-Factor
8.0 (115)

Temperature Rating
286°F (141°C)

R« nse Ti d
400 (frsec) /2 (224(mesec) /%)

Sprinkler Spacing
100 £2 (9.3 m?2)

Arrangement
Pendent

6. Sprinkler System Type: Wet Pipe - Water only

7. Fuel Quality, Gal. (L): 1,728 gal (6541 L) of heptane

8. Storage Height, In. (m): 10 ft 8 in. (3.25 m)

9. Sprinkler Actuation:

10. Fire Controlled: No

11. Significant Observations:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

6 Sprinklers

#10 @ 1:26
#7 @ 2:11
#3 @ 4:44
#6 @ 4:63

#16 @ 11:17

#15 @ 11:56

Damage Assessment

5 gal (18.9 L) - Plastic pour spout vented
on 10-12 containers
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In-rack Sprinkler Type and No. of Levels

None

No. of Operating In-rack Sprinklers, Operating Times &
Flow

None

Comments

Test terminated at 7 min. 50 sec. Finally extinguished
manually 1 hr. after ignition.
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Table 6
Fire Tests involving flammable and combustible liquids:

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

TEST No. 2
2. Ceiling Height: 18 ft (5.49 m)
3. Rack Storage Arrangement:

Horizontal Rack

Rack Configuration and Ignitor Member Height Shelving Material
24 ft 9 in. (7.5 m) long clouble row rack with
6-in. (150 mm) flue space and over-all width
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3
m).

3 ft 6 in. (1.07 m) Open wire mesh.

Flammable liquid in center bay of double
row rack.

Corrugated cardboard target commodity in
both target racks, opposite aisle and N. and
S. bays of the double row rack. (1)

2 gal (7.58 L) heptane spill in longitudinal
flue centered below four sprinklers.

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
5 gal (18.9 L) metal tighhead containers with plastic pull-
ug pour spouts stacked two high on a wood pallet totaling
33 in. (.84 m). Twenty-four containers per pallet with 120
gal (45.4 L) on each pallet and 480 gal (1817 L) on four
pallets.

2nd Tier |
Cartoned 1 gal (3.79 L) metal F-style containers with metal
spouts and caps stacked three high on a wood pallet
totaling 38 in. (.965 m).

Thirty-nine cartons containing 4 gal (15.1 L) each with 156
gal (591 L) on each pallet and 624 gal (2362 L) on four
pallets

‘Total: 1,104 gal (4179 L) of heptane(g)

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped
4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:
Ceiling Sprinkler Systern Details

Discharge Density
0.50 gpm per sq ft 20.4 mm/min.)

Orifice Size
17/%2 in. (13.5 mm)

K-Factor
8.0 (115)

Temperature Rating
286°F (141°C)

Response Time Index
400 (fesec) 12 (224 (m-secy!/2)

Sprinkler Spacing
100 £tZ (9.3 m?)

rangement

Pendent
6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 1,104 gal (4179 L) of heptane
8. Storage Height, In. (1n): 6 ft 8 in. (2.03 m)
9. Sprinkler Actuation:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times
2 Sprinklers

#6 @ 1:57
#10 @ 2:03

10. Fire Controlled: No
11. Significant Observations:
Damage Assessment
5 gal (18.9 L) - Plastic pour spout vented
on 10-12 containers

1 gal (3.79 L) - Several containers
ruptured.
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In-rack Sprinkler Type and No. of Levels

None

No. of Operating In-rack Sprinklers, Operating Times &
ow

None

Comments

Test terminated at 4 min. 50 sec. Manual AFFF system on.
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Table 6

Fire Tests involving flammable and combustible liquids:

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

2. Ceiling Height: 18 ft (5.49 m)

3. Rack Storage Arrangement:
Rack Configuration and Ignitor

24 ft 9 in. (7.5 m) long double row rack with
6-in. (150 mm) flue space and over-all width
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3
)

Flammable liquid in center bay of double
row rack.

Corrugated cardboard target commodity in
both et racks, opposite aisle and N. and
S. bays of the double row rack. (1)

2 gal (7.58 L) heptane spill in longitudinal

flue centered below four sprinklers.

Note 1: Corru
Note 2: All pallet loads were stretc

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:

TEST No. 3

Horizontal Rack

Member Height Shelving Material

3 ft 6 in. (1.07 m) 2in. x 6 in. (50

mm x 150 mm)
wood slats spaced
2 in. (50 mm)
apart.

Ceiling Sprinkler System Details

is
0.50 gpm per sq ft (20.4 mm/min.)

Onifice §i
17/32 in. (13.5 mm)

K-Factor

8.0 (115)

286°F (141°C)
Response Time Index

400 (fsec)l/2 (224 (mrsec) 1/2)

100 fi% (9.3 m?2)

Pendent

6. Sprinkler System Type: Wet Pipe - Water only

7. Fuel Quality, Gal. (L): 1,104 gal (4179 L) of heptane

8. Storage Height, In. (m): 6 ft 8 in. (2.03 m)

9. Sprinkler Actuation:

10. Fire Controlled: No

11. Significant Observations:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

4 Sprinklers
#6 @ 4:24
#10 @ 4:24

#7 @ 5:15
#11 @ 5:15

Damage Assessment

5 gal (18.9 L) - Plastic pour spout vented
on 10-12 containers.
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Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
5 gal (18.9 L) metal tighhead containers with plastc pull-
up pour spouts stacked two high on a wood pallet totaling
33 in. (.84 m).

Twenty-four containers per pallet with 120 gal (45.4 L) on
each pallet and 480 gal (1817 L) on four pallets.

2nd Tier
Cartoned 1 gal (3.79 L ) metal Fstyle containers with metal
spouts and caps stacked three high on a wood pallet
totaling 38 in. (.965 m).

Thirty-nine cartons containing 4 gal (15.1 L) each with 156
gal (591 L) on each pallet and 624 gal (2362 L) on four
pallets.

Total: 1,104 gal (4179 L) of heptane (2)

ted cardboard mricl commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.
-wrapped

In-rack Sprinkler Type and No. of Levels

155°F (68°C) standard response, large orifice 17/32 in.
(18.5 min), RTI 400 (frsec) 1/2 (224(m-sec)l/2) ac 38 in.
(.97 m) deflector to floor.

Frame parallel to piping. One level of sprinklers.

No. of Operating In-rack Sprinklers, Operating Times &
Flow

1 sprinkler at 1:01 at 30 gpm (114 Lpm)

Comments

Floor fire out at 5 min. 5 gal (18.9 L) containers be to
burn intensely at 5 min. Test terminated at 5 min. 40 sec.
Manual AFFF system on.
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 4
2. Ceiling Height: 18 ft (5.49 m)
3. Rack Storage Arrangement:
Horizontal Rack
Rack Configuration and Ignitor Member Height Shelving Material
24 £t 9 in. (7.5 m) long double row rack with 8 ft6in. (1.07m) 2in.x 6 in. {60

6-in. (152 mm) flue space and over-all width
of 7-1/2 ft (2.3 m). A'sle width 7-1/2 ft
(2.3m)

mm x 150 mm)
wood slats spaced
2 in. (50 mm)

. apart.

Flammable liquid in center bay of double
row rack.

Corrugated cardboarc target commodity in
both target racks, opposite aisle and N. and
S. bays of the double row rack. (1)

2 gal (7.58 L) heptane spill in longitudinal
flue centered below four sprinklers.

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
5 gal (18.9 L) metal tighhead containers with plastic pull-
up pour spouts stacked two high on a wood pallet totaling
33in. (.84 m).

Twenty-four containers per pallet with 120 gal (45.4 L) on
each pallet and 480 gal (1817 L) on four pallets.

2nd Tier
Cartoned 1 gal (3.79 L ) metal Fstyle containers with metal
spouts and caps stacked three high on a wood pallet
totaling 38 in. (.965 m).

Thirty-nine cartons containing 4 gal (15.1 L) each with 156
gal (591 L) on each pallet and 624 gal (2362 L) on four
pallets.

Total: 1,104 gal (4179 L) of heptane(g)

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:
Ceiling Sprinkler System Details

isc
0.50 gpm per sq ft (20.4 mm/min.)

Orifice Si
17/32in. (13.5 mm)

K¥actor
8.0 (115)

rati
155°F (68°C)

SpO) e Ind
400 (frsec) /2 (224(m-sec)l/2)

. u
100 £t2 (9.3 m2)

t
Pendent

6. Sprinkier System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 1,104 gal (4179 L) of heptane
8. Storage Height, In. (m): 6 ft 8 in. (2.03 m)
9. Sprinkler Actuation:
No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

4 Sprinklers

10. Fire Controlled: No
11. Significant Observations:
Damage Assessment

5 gal (18.9 L) - Plastic pour spout vented
on 6-8 containers.

1 gal (8.79 L) - Several caps separated from
containers. Limited damage to shrink
wrap and cardboard on either end rack.
Flue temperature greater than 1300°F
between heads.
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In-rack Sprinkler Type and No. of Levels
155°F (68°C) standard response, large orifice 17/32 in.
(18.5 min), RTI 400 (fisec) /2 (224(m-sec)l/2) at 38 in.
(.97 m) deflector to floor.

Frame paraliel to piping. One level of sprinklers.

No. of Operating In-rack Sprinklers, Operating Times &
Tow

1 at 1:55 at 30 gpm, (114 Ipm)

Comments

No rupture of any containers. Test terminated at 7 min.

Manual Water system on. AFFF added at 7 min. 50 sec.
AFFF added to ceiling at 10 min. 12 sec., off at 11 min. 20
sec. and on again at 12 min. Hand hose lines at 13 min. 20
sec.
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Table 6

Fire Tests involving flammable and combustible liquids:

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

9. Ceiling Height: 18 ft (5.49 m)
3. Rack Storage Arrangement:

Rack Configuration and Ignitor

241t 9 in. (7.5 m) long double row rack
with 6-in. (152 mm) flue space and over-all
width of 7-1/2 ft (2.3 m). Aisle width 7-1/2
ft (2.3 m).

Flammable liquid in center bay of double
row rack.

Corrugated cardboard target commaodity in
both target racks, opposite aisle and N. and
S. bays of the double row rack. (1)

2 gal (7.58 L) heptane spill in longitudinal
flue centered below four sprinklers.

TEST No. 5

Horizontal Rack
Member Height Shelving Material
31t 6 in. (1.07 m) 2in. x 6 in. (50
mm x 150 mm)
wood slats spaced
2 in. (50 mm)
apart.

Tiered Arrangement and Flammable Liquid
Fuel Load in Center Bay

1st Tier on Floar
5 gal (18.9 L) metal tighhead containers with
plastic pull-up pour spouts stacked two high on
a wood pallet totaling 33 in. (.84 m).

Twenty-four containers per pallet with 120 gal
(45.4 L) on each pallet and 480 gal (1817 L) on
four pallets.

2nd Tier
Cartoned 1 gal (3.79 L) metal F-style
containers with metal spouts and caps stacked
three high on a wood pallet totaling 38 in. (.965
m).

Thirty-nine cartons containing 4 gal (15.1 L)
each with 156 gal (591 L) on each pallet and
624 gal (2362 L) on four pallets.

Total: 1,104 gal (4179 L) of heptane (g)

Note 1: Corrugated cardboard tar%et commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped
4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:

L L g o

. Sprinkler Actuation:

. Storage Height, In. (m): 6ft8in. (2.03 m)

Ceiling Sprinkler System Details

Discharge Density
0.50 gpm per sq ft (20.4 mm/min.)

Orifice Size
17/32 in. (13.5 mm)

K-Factor

8.0 (115)

Temperature Rating

155°F (68°C)

Response Ti dex

400 (fesec) 172 224 (mesec) 1/2

Sprinkler Spacing
100 62 (9.3 m 2)

Arrangement
Pendent

. Sprinkler System Type: Wet Pipe - Water only
. Fuel Quality, Gal. (L): 1,104 gal (4179 L) of heptane

No. of (lzlperau‘ng Ceiling Sprinklers,
Sprinkler No & Operating Times
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In-rack Sprinkler Type and No. of Levels

155°F (68°C) quick response, large orifice
17/32 in. (18.5 min), RTI 50 (fesec) 1/2
(28(m-sec) 172 at 38 in. (.97 m) deflector to

floor.

Frame perpendicular to piping. One level of
sprinklers.

No. of Operating In-rack Sprinklers, Operating
Times & Flow
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 6

2. Ceiling Height: 18 ft (5.49 m)
3. Mixed Rack Storage and Display Arrangement:

Horizontal Rack

Rack Configuration and Ignitor Member Height Shelving Material
24 ft9 in. (7.5 m) long double row rack with 7in (.175m), Open wire mesh
6-in. (150 mm) longitudinal flue space and 36 in. (.91 m),
over-all width of 7-1/2 ft (2.3 m). Aisle 54 in. (1.37 m),
width 7-1/2 ft (2.3 m) 77in. (1.96 m), and
95in. (24 m)

Flammable liquid in center bay west half of
double row rack.

Corrugated cardboard target commodity in
both single row target racks, opposite aisle,
the center bay, east half and N. & S. bays of
the double row rack. N

2 gal (7.58L) hef)mne spill in longitudinal
flue centered below four sprinklers.

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
One hundred and ninety-two display cut 1 gal (3.79 L)
metal F-style containers with metal nozzles and caps stacked
two high on the shelf. Storage height on the shelf was 20.5
in. (.52 m).

2nd Tier
Ninety-six display cut 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25 in. (.184 m).

3rd Tier
Three hundred and sixty display cut 1 qt (.95 L) metal F-
style containers with metal spouts and caps stacked two
high on the shelf. Storage height on the shelf was 15 in.
(-38 m).

4th Tier
Cartoned 1 gal (3.79 L) metal Fstyle containers with metal
spouts and caps stacked one high on the shelf. Storage
height on the shelf was 11 in. {.28 m). Twenty-four cartons
with four containers per carton.

5th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
uts and caps stacked four high on a wood pallet totaling
49 in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L)
each with 208 gal (787 L) on each pallet and 416 gal (1574
L) on two pallets.

Total: 890 gal (3369 L) of heptane

Note 1: Corrugated cardboard Lar%et commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped
4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:
Ceiling Sprinkler System Details

ischarge Densi
0.60 gpm per sq ft (24.5 mm/min.)

Orifice Size
.64 in. (16.26 mm)

K-Factor
11.1 (160)

Temperature Rating
286°F (141°C)

Response Time Index
260 (frsec) /2 (146(msec) 172

et Spaci
100 £2 (9.3 m2)

(= t

Pendent
6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 890 gal (3369 L) of heptane
8. Storage Height, Ir.. (m): 12 ft 8 in. (3.66 m)
9. Sprinkler Actuaticn:
No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times
3 Sprinklers
#6 @ 0:52

#10 @ 1:08
#11 @ 1:12
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Inrack Sprinkler Type and No. of Levels

None.

No. of Operating In-rack Sprinklers, Operating Times &
Flow

None
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 7
2. Ceiling Height: 18 ft (5.49 m)
3. Mixed Rack Storage and Display Arrangement:
Horizontal Rack
Rack Configuration and Ignitor Member Height Shelving Material
24 ft 9in. (7.5 m) long double row rack with 7in (.175 m), Open wire mesh
6-in. (150 mm) flue space and overall width 36in. (.91 m),

of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 54in. (1.7 m),
m) 79in. (2.0 m), and 97
in. (2,46 m)

Flammable liquid in center bay west half of
double row rack.

Corrugated cardboard target commodity in
both single row target racks, grposite aisle,
the center bay, east half and N. & S. bays of
the double row rack. (1)

2 gal (7.58 L) heFtane spill in longitudinal
flue centered below four sprinklers.

Note 1: Corruy,
Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:
Ceiling Sprinkler System Details

Discharge Density
0.60 gpm per sq ft (24.5 mm/min.)

Qrifice Size
64 in. (16.26 mm)

K-Factor
11.1 (160)

t
286°F (141°C)
Response Time Index
260 (ft—se(:)l/2 146(m-sec) /2
At
100 ft2 (9.3 m2)

t
Pendent

6. Sprinkler System Type: Wet Pipe - Water only

7. Fuel Quality, Gal. (L): 890 gal (3369 L) of heptane
8. Storage Height, In. (m): 12 ft (3.66 m)

9. Spri;lkler Actuation:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

2 Sprinklers

#11 @ 1:15
#10@ 1:33

10. Fire Controlled: Yes
11. Significant Observations:

Damage Assessment
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Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Fioor
One hundred and ninety-two display cut 1 gal (3.79 L)
metal Fstyle containers with metal sEouts and caps smcked
two high on the shelf. Storage height on the shelf was 20.5
in. (.62 m)

2nd Tier R
Ninetysix display cut 1 gal (3.79 L) metal Fsstyle containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25in. (.184 m).

3rd Tier
Three hundred and sixty display cut 1 gt (.95 L) metal F-
style containers with metal spouts and caps stacked two
high on the shelf. Storage height on the shelf was 15 in.
(.38 m)

4th Tier
Cartoned 1 gal (3.79 L) metai Fstyle containers with metal
spouts and caps stacked one high on the shelf. Storage
height on the shelf was 11 in. (.28 m). Twenty-four cartons
with four containers per carton.

5th Tier
Cartoned 1 gal (3.79 L) metal Fstyle containers with metal
uts and caps stacked four high on a wood pallet totaling
49 in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L)
each with 208 gal (787 L) on each pallet and 416 gal (1574
L) on two pallets.

Total: 890 gal (3369 L) of heptane

ted cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Inrack Sprinkler Type and No. of Levels

155°F (68°C) quick re
min}, RTI 50 (ft-sec)
deflector to floor.

nse, large onﬁce 17/32in. (13.5
(28(m-sec) ) at73 in. (1.85 m)

Frame perpendicular to piping. One level of sprinklers.

No. of Operating In-rack SPPn'nklcrs, Operating Times &
low

2at 1:03 and 1:08 at 30 gpm (114 Ipm)

Comments
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 8
2. Ceiling Height: 18 ft (5.49 m)
3. Mixed Rack Storage and Display Arrangement:
Horizontal Rack
Rack Configuration and Ignitor Member Height Shelving Material

24 ft 9 in. (7.5 m) lonz double row rack with 7in (176 m), Open wire mesh
6-in. (150 mm) flue space and overall width 36 in. (.91 m),
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 54in. (1.37 m),

m) 79in. (2.0 m), and
97 in. (246 m)

Flammable liquid in center bay west half of
double row rack.

Corrugated cardboard target commodity in
both single row target racks, opposite aisle,
the center bay, east half and N. & S. bays of
the double row rack. [§))]

2 gal (7.58 L) heptane in aisle adjacent to
rack centered below two sprinklers.

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
One hundred and ninety-two display cut 1 gal (3.79 1)
metal F-style containers with metal spouts and caps stacked
two high on the shelf. Storage heigEL on the shelf was 20.5
in.{.52m). -

2nd Tier
Ninety-six display cut 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25in. (.184 m).

31d Tier
Three hundred and sixty display cut 1 qt (.95 L) metal F-
style containers with metal spouts and caps stacked two
high on the shelf. Storage height on the shelf was 15 in.
(.38 m).

4th Tier
Cartoned 1 gal (3.79 L) metal Fsstyle containers with metal
spounts and caps stacked one high on the shelf. Storage
height on the shelf was 11 in. (.28 m). Twenty-four cartons
with four containers per carton.

th Tier
Cartoned 1 gal (3.79 L) metal Fstyle containers with metal
spouts and caps stacked four high on a wood4pallec totalling
9in. (1.24 m). Fifty-two cartons containing 4 gal (15.1L)

each with 208 gal (787 L) on each pallet and 416 gal (1574
L) on two pallets.

Total: 890 gal (3369 L) of heptane.

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.38 L) heptane spill in longitudinal flue centered below two sprinklers.

5. Sprinklers:
Ceiling Sprinkler System Details

Discharge Density
0.60 gpm per sq ft (24.5 mm/min.)

Orifice Si
64 in. (16.26 mm)

K—Eggtor
11.1 (160)

LT
286°F (141°C)

Response Time Index
260 (ft-sec) 1/2 146(m-sec) 172
100 £t2 (9.3 m?)

Pendent
6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 890 gal (3369 L) of heptane
8. Storage Height, In. (m): 12 ft (3.66 m)
9. Sprinkler Actuation:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

1 Sprinkler
#7@ 1112
10. Fire Controlled: Yes
11. Significant Observations:
' Damage Assessment

No rupture of any containers.
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In-rack Sprinkler Type and No. of Levels

None

No. of Operating In-rack .;ﬁrrinklers, Operating Times &
ow

None

Comments

Fire was suppressed by 7 min. 12 sec.
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 9
2. Ceiling Height: 27 ft (8.23 m)
3. Mixed Rack Storage and Display Arrangement:
Horizontal Rack
Rack Configuration and Ignitor Member Height Shelving Material

24 ft 9in. (7.5 m) long double row rack with 7in (.175m), Open wire mesh
6-in. (150 mm) flue space and overall width 36in. (91 m),

of 7-1/2 fi (23m) isle width 7-1/2 ft (2.3 54 in. (1.37 m),

m) 79in, (2.0 m), and

97 in. (2.46 m)

Flammable liquid in center bay west half of
double row rack.

Corrugated cardboard target commodity in
both single row target rac Npposite aisle,
the center bay, east half and N. & 8. bays of
the double row rack. (1)

2 gal (7.58 L) heptane in aisle adjacent to
rack centered below four sprinklers.

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
One hundred and ninety-two display cut 1 gal (3.79 L) metal F-
style containers with metal spouts and caps stacked two high on
the shelf. Storage height on the shelf was 20.5 in. (.52 m).

2nd Tier
Ninetysix display cut 1 gal (3.79 L) metal F-style containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25 in. (.184 m}).

3rd Tier
Three hundred and sixty display cut 1 qt (.95 L) metal F-style
containers with metal spouts and caps stacked two high on the
shelf. Storage height on the shelf was 15 in. (.38 m).

4th Tier
Cartoned 1 gal (3.79 L) metal Fstyle containers with metal
spouts and caps stacked one high on the shelf. Storage height
on the shelf was 11 in. (.28 m). Twenty-four cartons with four
containers per carton.

5th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
spouts and caps stacked four high on a wood pallet totalling 49
in. (1.24 m). Fifty-two cartons containing 4 (15.1 L) eac
with 208 gal (787 L) on each pallet and 416 gal (1574 L) on two
pallets.

Total: 890 gal (3369 L) of heptane,

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5, Sprinklers:
Ceiling Sprinkler System Details

€ i
0.60 gpm per sq ft (24.5 mm/min.)

ifice Size
64 in. (16.26 mm)

K-Factor
11.1 (160)

Temperature Ratin,
286°F (141°C)

Response Time Index
260 (ft-sec) 1/2 146 (m-sec) 1/2

Sprinkler Spacing
100 £t2 (9.3 m3

ent
Pendent

6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 890 gal (3369 L) of heptane
8. Storage Height, In. (m): 12ft (3.66 m)
9. Sprinkler Actuation:
No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times
2 Sprinklers

#7 @ 2:42
#11 @ 19:06

10. Fire Controlled: Inconclusive
11. Significant Observations:

Damage Assessment
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In-rack Sprinkler Type and No. of Levels

155°F (68°C) quick rCS}DOHSC , large onﬁce 17/32in. (13.5

mm}, RTI 50 (ft-sec) (2.8(m- sec) /2373 in. (1.85 m)
deflector to floor. Frame perpendicular to piping. One level of
sprinklers.

No. of Operating In-rack Sprinklers, Operating Times & Flow

2 at 36 sec.

Comments
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Table 6
Fire Tests involving flaramable and combustible liquids:
1. Test Location: Undesrwriters Laboratories Inc., Northbrook, IL
TEST No. 10

2. Ceiling Height: 27 ft (8.23 m)
3. Mixed Rack Storage and Display Arrangement:

Horizontal Rack

Rack Configuration and Ignitor Member Height Shelving Material

24 ft 9 in. (7.5 m) long double row rack with 7in (175 m), Open wire mesh
6-in. (150 mm) flue space and overall width 36in. (.91 m),
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 54in. (1.37 m),
m) 79 in. (2.0 m), and

144 in. (3.66 m)

Flammable liquid in ceater bay west half of
double row rack.

Corrugated cardboard rarget commodity in
both single row target racks, o] lJ)posne aisle,
the center bay, east halfand N. & S. bays of
the double row rack. 4]

2 gal (7.58 L) heptane spill in longitudinal
flue centered below four sprinklers

t loads were stretc

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
One hundred and ninety-two display cut 1 gal (3.79 L) metal F-
style containers with metal spouts and caps stacked two high on
the shelf. Storage height on the shelf was 20.5 in.(.52 m).

2nd Tier
Ninety-six display cut 1 gal (3.79 L) meta] F-style containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25 in. (.184 m).

3rd Tier
Three hundred and sixty display cut 1 qt (.95 L) metal Fstyle
containers with metal spouts and caps stacked two high on the
shelf. Storage height on the shelf was 15 in. (.38 m).

4th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
spouts nozzles and caps stacked one high on the shelf. Storage
height on the shelf was 11 in. (.28 m). Twenty-four cartons with
four containers per carton.

5th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
spouts and caj "I};\S stacked three high on a wood pallet totalling 38
in. (.97 m) irty-nine cartons containing 4 gal (15.1 L) each
with 156 g'al (590 L) on each pallet and 312 gal (1181 L)) on two
pallets.

6th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
spouts and caps stacked four high on a wood pallet totalling 49
in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) eac
with 208 gal (787 L) on each pallet and 416 gal (1574 L) on two
pallets.

Total: 1,202 gal (4550 L) of heptane.

Note 1: Corru%ated cardboard ta.rﬁet commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All palle -wrapped

4. Igniton: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinkiers.

5. Sprinklers:
Ceiling Sprinkler System Details

Discharge Density
0.60 gpm per sq ft (24.5 mm/min.)

Orifice Sjze
.64 in. (16.26 mm)

K-Factor
11.1 (160)

Tem peratufe Rating
286°F (141°C)

Response Time Index
260 (ft-sec) 1/2 146(m-sec) 1/2

Sprinkler Spacing
100 £2 (9.3 m2)

Arrangement
Pendent

6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L}: 1.202 gal (4550 L) of heptane.
8. Storage Height, In. (m): 16 ft (4.88 m)
9. Sprinkler Actuation:
No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

None

87

In-rack Sprinkler Type and No. of Levels

155°F (68°C) quick res;aonse large onﬁce 17/32in. (13,5

m), RTI50 (ft-sec) 28(m-sec) /22173 in. (1.85 m) and
138 in. (3.51 m) dcﬂector to floor. Frame perpendicular to
piping. Two levels of sprinklers.

No. of Operating In-rack Sprinklers, Operating Times & Flow

3
1 top level at 13 sec.
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 11
2. Ceiling Height: 27 ft (8.23 m)
3. Mixed Rack Storage and Display Arrangement:
Horizontal Rack Tiered Arrangement and Flammable Liquid Fuel Load in
Rack Configuration and Ignitor Member Height Shelving Material Center Bay
24 ft9in. (7.5 m) long double row rack with 7in (175 m), Open wire mesh One hundred and ninety-two display cut 1 gal (3.79 L) metal F-
6-in. (150 mm) flue space and overall width 36in. (.91 m), on top shelf. 2in. style containers with metal spouts and caps stacked two high on
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 54 in. (1.37 m), % 6 in. (50 mm x the shelf. Storage height on the shelf was 20.5 in.(.52 m).
m) 79in. (2.0 m), and 150 mm) wood
95in. (2.4 m) spaced 2 in. (50
144 in. (3.66 m) and mm) apart on
188 in. (4.78 m) lower shelves.
Flammable liquid in center bay west half of 2nd Tier
double row rack. Ninety-six display cut 1 gal (3.79 L) metal Fstyle containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25 in. (.184 m).
Corrugated cardboard target commodity in 3rd Tier
both single row target racks, opposite aisle, Three hundred and sixty display cut 1 gt (.95 L) metal Fstyle
the center bay, east half and N. & S. bays of containers with metal spouts and caps stacked two high on the
the double row rack. (1) shelf. Storage height on the shelf was 15 in. (.38 m).
2 gal (7.58L) helptane spill in longitudinal 4th Tier
flue centered below four sprinklers Cartoned of 1 gal (3.79 L) metal F-style containers with metal

nozzies and caps stacked one high on the shelf. Storage height
on the shelf was 11 in. (.28 m). Twenty-four cartons with four
containers per carton.

5th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
nozzles and caps stacked three high on a wood fa]lct totalling
38 in. (.97 m). Thirty-nine cartons containing 4 gal (15.1 L)
each with 156 gal (590 L) on each pallet and 312 gal (1181 L)
on two pallets.

6th Tier
Cartoned 1 gal (3.79 L) metal F-style containers with metal
nozzles and caps stacked four high on a wood pallet totalling 38
in. (.97 m). Thirty-nine cartons conta.inin§ 4 gal (15.1L) eac
with 156 gal (590 L) on each pallet and 312 gal (1181 L) on two
pallets.

Zth Tier
Corrugated cardboard commodity consisting of an empty
double tri-wall box containing a metal cross divider on a wood
pallet totalling 47 in. (1.2 m).

Total: 1,098 gal (3816 L) of heptane.

Note I: Corrugated cardboard tar%‘et commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.
Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

b. Sprinklers:
Ceiling Sprinkler System Details In-rack Sprinkler Type and No. of Levels
e Densit 155°F (68°C) quick res&onse, large orifice 17/32 in. (13.5
0.60 gpm per sq ft (24.5 mm/min.) mm), RTI 50 (ftsec) 1/2 (2.8(m-sec)!/Z at 73 in. (1.85 m) and

138in. (3.51 m) deflector to floor. Frame perpendicular to
piping. Two levels of sprinklers.

Orifice Size
.64 in. (16.26 mm)

K-EQQ[OF
11.1 (160)

ture i
286°F (141°C)

Response Time Index

260 (ft-sec) 172 146(m-sec) 1/2
Sprinkler Spacing

100 £i2 (9.3 m2)
Arrangement

Pendent
6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 1.098 gal (8816 L) of heptane.
8. Storage Height, In. (m): 19ft (7.5 m)
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Fire Tests involving flammable and combustible liquids:

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

2. Ceiling Height: 27 ft (8.23 m)
3. Mixed Rack Storag= and Display Arrangement:
Horizontal Rack

Rack Configuration and Ignitor Member Height
24 ft 9 in. (7.5 m) long double row rack with 7in (175 m),
6-in. (150 mm) flue space and overall width 36 in. (.91 m),
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 54in. (1.37 m),

m) 79in, (2.0 m)
95 in. (2.4 m), and
144 in. (3.66 m).

Flammable liquid in center bay west half of
double row rack.

Corrugated cardboard target commodity in
both single row target racks, opposite aisle,
the center bay, east half and N. & S. bays of
the double row rack. (1)

2 gal (7.568 L) heptane spill in longitudinal
flue centered below four sprinklers

Note 1: Corru,
Note 2: All pallet loads were stretch-wrapped

4. Ignition: 2 gal. (7.58 L) heptane spill in iongitudinal flue centered below four sprinklers.

5. Sprinklers:

Table 6

TEST No. 12

Shelving Material

Open wire mesh

on top shelf. 2in.

x 6 in. (50 mm x
150 mm) wood
spaced 2 in. (50
mm) apart on
lower shelves.

Ceiling Sprinkler System Details

isc

Orifice Size
.64 in. (16.26 mm)

K—Eactg]
11.1 (160)

ture Ratj
286°F (141°C)

Discharge Density
0.60 gpm per sq ft (24.5 mm/min.)

Response Time Index
260 (ft—sec)l/2 146(m-sec)1/2

ket Soaci
100 £¢2 (9.3 m?

t
Pendent

6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. {(L): 1.202 gal (4550 L) of heptane.
8. Storage Height, In. (m): 16 ft (4.88m)

9. Sprinkler Actuation:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times
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Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

st Tier on Floo
One hundred and ninety-two display cut 1 gal (3.79 L) metal F-
style containers with metal spouts and caps stacked two high on
the shelf. Storage height on the shelf was 20.5 in.(.52 m).

2nd Tier
Ninety-six display cut 1 gal (3.79 L) metal Fsstyle containers
with metal spouts and caps stacked one high on the shelf.
Storage height on the shelf was 10.25 in. (.184 m).

3rd Tier
Three hundred and sixty display cut 1 qt (.95 L) metal F-style
containers with metal spouts and caps stacked two high on the
shelf. Storage height on the shelf was 15 in. (.38 m).

ier
Cartoned 1 gal (3.79 L) metal Fstyle containers with metal
spouts and caps stacked one high on the shelf. Storage height
on the shelf was 11 in. (.28 m).  Twentyfour cartons with four
containers per carton.

5th Tier
Cartoned 1 gal (3,79 L) metal Fstyle containers with metal
spouts and caps stacked three high on a wood pallet totalling 38
in. (.97 m). Thirty-nine cartons containing 4 gal (15.1 L) each
w;t.ll;] 156 gal (590 L) on each pallet and 312 gal (1181 L) on two
paliets.

6th Tier
Cartoned 1 gal (3.79 L) metal Fstyle containers with metal
spouts and caps stacked four high on a wood pallet totalling 49
in. (1.24 m). Fifty-two cartons containing 4 gal (15.1 L) eac
with 208 gal (787 L) on each pallet and 416 gal (1574 L) on two
pallets.

Total: 1,202 gal (4550 L) of heptane.

ted cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

In-rack Sprinkler Type and - No. of Levels

155°F (68°C) quick response, large orifice 17/32 in. (13.5
mm), RTI 60 (ft—sec)l (2.8(m-sec)1/2 at73in. (1.85m) and
138 in. (3.51 m) deflector to floor. Frame perpendicular to
piping. One level of sprinklers.

No. of Operating In-rack Sprinklers, Operating Times & Flow
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
TEST No. 13

2. Ceiling Height: 27 ft (8.23 m)
8. Mixed Rack Storage and Display Arrangement:

Horizontal Rack

Rack Configuration and Ignitor Member Height Shelving Material

24 ft 9in. (7.5 m) long double row rack with 7in (.175 m), 2in.x 6 in. (50
6-in. (150 mm) flue space and overall width 36 in. (.91 m), mm x 150 mm)

of 7-1/2 ft (2.3 m).
m)

isle width 7-1/2 ft (2.3 55 in. (1.39 m),
83 in. (2.1 m}, and

101 in. (2.57 m)

wood spaced 2 in.
(50 mm} apart.

Combustible liquid in center bay, west half of
double row rack.

Corrugated cardboard target commodity in
both single row target racks, opposite aisle,
the center bay, east half and N. & S. bays of
the double row rack. (1)

2 gal (7.58 L) heptane spill in longitudinal
flue centered below four sprinklers

Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
One hundred sixty-eight display cut 1 gal (3.79 L) metal
friction lid containers stacked two high on the shelf. Storage
height on the shelf was 15 in. (.38 m%.

2nd Tier
Eighty-four display cut 1 gal (.79 L) metal friction lid
containers stacked one high on the shelf. Storage height on
the shelf was 7.5 in. (.191 m).

3rd Tier
One hundred sixty-eight display cut 1 gal (3.79 L) metal
friction lid containers stacked two high on the shelf. Storage
height on the shelf was 15 in. (.38 m).

4th Tier
Cartoned ] gal (3.79 L) metal Fstyle containers with metal
spouts and caps stacked one high on the shelf was 7.75 in. (.197
m).Eighteen cartons with four containers per carton.

5th Tier
Cartoned 1 gal (3.79 L) metal friction lid containers stacked
four high on a wood pallet totalling 36 in. (.91 m).

Total: 780 gal (2953 L) of mineral spirits.

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

Note 2: All pallet loads were stretc -wrapped

4. Ignition: 2gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers.
Ceiling Sprinkler Systemn Details

Discharge Density
0.60 gpm per sq ft {24.5 mm/min.)

Orifice Size
64 in. (16.26 mm)

KFactor
11.1 (160)

Temperature Rating
286°F (141°C)

Response Time Index
260 (ft—sec)1/2 (146(m—sec)1/2)

Sprinkler Spacing
100 £:2 (9.3 m?)

Arrangement
Pendent

6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 780 gal (5950 L) of mineral spirits.
8. Storage Height, In. (m): 11 ft 8 in. (3.56 m)

9. Sprinkler Actuation:
No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

2 Sprinklers

#6 @ 1:21
#7 @ 3:36

10. Fire Controlled: No

11. Significant Observations:
Damage Assessment

1 gal (3.79 L) - Forty to fifty friction lid
containers were opened resulting in a fire
that completely engulfed the test
commodity in the array. Numerous
containers spilled on the floor. Containers
began opening at approximate[l}f 42 secs.
Horizontal steel rack supports deflected
outward due to heat resulting in wood slats
and test commodity dropping onto storage
below.
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In-rack Sprinkler Type and No. of Levels

None

No. of Operating In-rack Sprinklers, Operating Times & Flow

None

Comments

Test terminated 5 min. and extinguished by manual foam water
deluge system by 5 min. 20 sec. Used containers intended for
viscous materials.
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Table 6
Fire Tests involving flammable and combustible liquids:
1. Test Location: Ur.derwriters Laboratories Inc., Northbrook, IL
TEST No. 14
2. Ceiling Height: 27 ft (8.23 m)
3. Mixed Rack Storage and Display Arrangement:
Horizontal Rack

Rack Configuration and Ignitor Member Height Shelving Material
24 ft 9in. (7.5 m) lor.g double row rack with 7in (175 m), Open wire mesh.
6-in. (150 mm) flue space and overall width 36 in. (.91 m),
of 7-1/2 ft (2.3 m). Aisle width 7-1/2 ft (2.3 55 in. (1.39 m),

m) 83in. (2.1 m), and

' 101 in. (2.57 m)

Combustible liquid i center bay of double
row rack.

Corrugated cardboard target commodity in
both single row target racks, opposite aisle,
the center bay, east half and N. & S. bays of
the double row rack. (@3}

2 gal (7.58 L) heptane spill in longitudinal
flue centered below four sprinklers

Note 1: Corry;
Note 2: All pallet loads were stretch-wrapped
4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue centered below four sprinklers.

5. Sprinklers:
Ceiling Sprinkler System Details

Discharge Density
0.60 gpm per sq ft (24.5 mm/min.)

Orifice Size
.64 in. (16.26 mm)

K-Factor
11.1 (160)

Temperature Rating
286°F (141°C)

Response Time Index
260 (ft-sec)!/2 146(m-sec)1/2

Sprinkler Spacing
100 fi2 (9.3 m?)

Arrangement
Pendent

6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. [L): 1,560 gal (5950 L) of mineral spirits.
8. Storage Height, In. (m): 11 ft 8in. (3.56 m)

9. Sprinkler Actuation:
No. of O erminiCeil'mg Sprinklers,
Sprinkler No. & Operating Times

7 Sprinklers

#6 @ 1:42
#14 @ 3:06
#7 @ 3:09
#15 @ 3:09
#11 @ 3:15
#) @ 3:18
#10 @ 3:21

10. Fire Controlled: No

11. Significant Observations:
Damage Assessment
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Tiered Arrangement and Flammable Liquid Fuel Load in
Center Bay

1st Tier on Floor
Three hundred thirty-six display cut 1 gal (3.79 L) metal
friction lid containers stacked two high on the shelves.
Storage height on the shelves was 15 in. (.38 m).

2rd Tier
One hundred sixty-eight display cut 1 gal (3.79 L) metal
friction lid containers stacked two high on the shelf.
Storage height on the shelf was 7.5 in. (.191 m).

3rd Tier
Three hundred thirty-six display cut 1 gal (3.79 L) metal
friction lid containers stacked two high on the shelves.
Storage height on the shelves was 15 in. (.38 m).

4th Tier
Cartoned 1 gal (.79 L) metal friction lid containers one
high on the shelves was 7.75 in. (.197 m). Thirty-six cartons
with four containers per carton.

bth Tier
Cartoned 1 gal (3.79 L) metal friction lid containers
stacked four high on a wood pallet totalling 36 in. (.91 m).
Thirty-six cartons containing 4 (15.1 L) each with 144
gal (545 L) on each pallet and 576 gal (2180 L) on four
pallets.

Total: 1,560 gal (5905 L) of mineral spirits.

ted cardboard mrﬁet commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

In-rack Sprinkler Type and No. of Levels

None

No. of Operating In-rack SI:j]Jr'mklers, Operating Times &
ow

None

Comments
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Table 6
Fire Tests involving flammable liquids:
1. Test Location: Underwriters Laboratories Inc., Northbrook, IL
ISPLAY TEST 4
2. Ceiling Height: 18 ft (5.49 m)
3. Display Arrangement:
Shelf Storage Arrangement and
Rack Configuration and Ignitor Shelf Height Shelving Material Total Flammable Liquid Fuel Load
7 ft (2.1 m) wide metal shelf unit with 11.5in. (.29 m), Solid metal. st Tj
enclosed top, back and sides. Vertical metal 35 in. (.89 my), Fourteen display cut 5 gal (18.9 L) metal tighthead
divider 3 ft (.91 m) in from one side. Shelf 51.25in. (1.3 m), containers with plastic pull-up pour spout.
mounted on open wire mesh 7 in. (.18 m) 68 in. (1.73 m), and
above floor. 80.25 in. (2.04 m)
2 gal (7.58 L) heptane spill in aisle adjacent 2rd Tier
to front of shelf. Forty-eight display cut 1 gal (3.79 L) metal Fstyle

containers with metal spouts and caps.

3rd Tier )
Forty-eight display cut 1 gal (3.79 L) metal F-style
containers with metal spouts and caps.

4th Tier
Sixty-eight display cut 1 quart (.95 L) metal containers.

5th Tier
Sixty-eight display cut 1 quart (.95 L) metal containers.

Total: 200 gal (758 L) of heptane
Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.
4. Ignition: 2 gal. (7.58 L) heptane spill in aisle adjacent to front of shelf.

5. Sprinklers:
Ceiling Sprinkler System Details In-rack Sprinkler Type and No. of Levels

isc Densil None.
0.30 gpm per sq. ft (12.2 mm/min)
Orifice Size
17/32 in. (13.5 mm)

K-Factor
8.0 (115)

286°F (141°C)

Response
400 (fesec)l/2 224 (msec)1/2

Sprinkler Spacing
100 fi% (9.3 m2)

t
Pendent

6. Sprinkler System Type: Wet Pipe - Water only
7. Fuel Quality, Gal. (L): 200 gal (758 L) of heptane.
8. Storage Height, In. (m): 88 in. (2.23 m)

9. Sprinkler Actmation:

No. of Operating Ceiling Sprinklers, No. of Operating In-rack Sprinklers, Operating Times &
Sprinkler No. & Operating Times ow
12 None

Allbut#s1,5 9and 13

Between 2 min. 47 sec., and 3 min. 5 sec.
10. Fire Controlled: No

11. Significant Observations:
Damage Assessment . Comments
Polyethylene pour spouts vented on all 5 Several 1 quart (.97 L) metal F-style containers of heptane
gal (18.9 L) containers. Rupture of several ruptured a few seconds after the first ceiling sprinkler
quart containers caused top shelf to move  operated. This caused a total of 12 ceiling sprinklers, all

out of place. 29 quart containerson floor.  but numbers 1, 5, 9 and 13, to operate over an 18 sec.
period.
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Fire Tests involving Combustible liquids:
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Table 6

1. Test Location: Underwriters Laboratories Inc., Northbrook, IL

2. Ceiling Height: 18 ft (5.49 m)

3. Display Arrangement:

Rack Configuration and Ignitor

Double row with 6-inch (150 mm) flue space
and overall width of 7-1/2 ft (2.3 m).
Corrugated cardboard rarget commodity on
back side. (1)

2 gal (7.58 L) heptane spill in longitudinal
flue.

PLAY 5

Shelf Height Shelving Material

7 in. (.175 m), and
42 in. (1.01 m),

2in. x 6 in. (50
mm x 150 mm)
wood slats spaced
2 in. (50 mm)
apart.

Shelf Storage Arrangement and
Total Flammable Liquid Fuel Load

1st Tier on Floor
Two hundred and sixteen display cut 1 gal (3.79
L) plastic containers stacked two high on the
shelf. Storage height on the shelf was 25 in. (.64
m).

2rd Tier
Two hundred and sixteen display cut 1 gal (3.79
L) plastic containers 25 in. (.64 m).

Total: 432 gal (1635 L) of mineral spirits.

Note 1: Corrugated cardboard target commodity consists of empty tri-wall cardboard boxes containing a metal cross divider.

4. Ignition: 2 gal. (7.58 L) heptane spill in longitudinal flue.

5. Sprinklers:

~ Ceiling Sprinkler System Details

Orifice Size

17/32 in. (13.5 mm)
K-Factor
8.0 (115)
e
155°F (68°C)

Res Time,
400 (ft—sec)l/2 228 (m—sec)l/2

Iy x

100 ft2 (9.3 m?)

Arrangement

Pendent

6. Sprinkler System Type: Wet Pipe - Water only

7. Fuel Quality, Gal. (L): 432 gal (1635 L) of mineral spirits.

8. Storage Height, In. (m): 67 in. (1.7 m)

9. ‘Sprinkler Actuation:

10. Fire Controlled: No

11. Significant Observations:

No. of Operating Ceiling Sprinklers,
Sprinkler No. & Operating Times

15 Sprinklers
Between 60 sec. and 72 sec.

Damage Assessment

Approximately 100 containers partially
meﬁ’ted and/or leaked.
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In-rack Sprinkler Type and No. of Levels

Orifice Si
17/32 in. (13.5 mm)

K:Factor
8.0 (115)

erat in
155°F (68°C)

Response Time Inde
50 (fesec) /2 28 (m-sec)l/2

81t 3in. (2.52 m) at 38 in. (.97 m) deflector to
floor

Arrangement

Pendent

No. of Operating In-rack Sprinklers, Operating
Times & Flow

2 at 27 sec. at 30 gpm
(114 lpm)

Comments

Test terminated at 80 sec. AFFF added.
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(Log #80)
Committee: FLC-OPS
30-133 - (5-3 (New)): Accept
SUBMITTER: Richard ]. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Add a new scope statement, 5-3.1, and
move paragraphs 5-4.1.1 through 5-4.2 into this section as shown:
Chapter 5 Operations
5-3 Facility Design.
Scope. This section shall a)
uids is a pri

incidental to the princjpal activity. (See Section 5-5, Incidental

Operations.
-3.2 (5-3.1) Location.

5-3.2.1 (5-3.1.1) The minimum distance of a processing vessel to
adjoining property or to the nearest important building on the same
property shall be based on the stability of the liquid and vessel
capacity and shall be in accordance with Table 5-3.2.1, except as
modified in 5-3.2.2.

5-3.2.2 (5-3.1.2) Where process vessels are located in a building
and the exterior wall facing the exposure (line of adjoining property
that can be built upon or nearest important building on the same
property) is greater than 25 ft (7.6 m) from the exposure and is a
blank wall having a fire resistance rating of not less than 2 hr, any
greater distances required in Table 5-3.1.1 shall be permitted to be
waived. Where a blank wall having a fire resistance rating of not less
than 4 hr is provided, distance requirements shall be permitted to be
waived. In addition, when Class IA or unstable liquids are handled
the wall shall have explosion resistance in accordance with good
engineering practice. (See 5-3.2.7 relative to explosion relief of
other walls of this building.)

5-3.2.3 (5-3.1.3) Other liquid processing equipment, such as
pumps, heaters, filters, exchangers, etc., shall not be located closer
than 25 ft (7.6 m) to property lines where the adjoining property is
or can be built upon or to the nearest important building on the
same property that is not an integral part of the process. This
spacing requirement shall be permitted to be waived where
exposures are protected as outlined in 5-3.2.2.

NOTE: Equipment operated at pressures over 1000 psig (7000
kPa) may require greater spacing.

5-3.2.4 (5-3.1.4) Processing equipment in which unstable liquids
are handled shall be separated from unrelated plant facilities that
use or handle liquids by either 25-ft (7.6-m) clear spacing or a wall
having a fire resistance rating of not less than 2 hr. The wall shall
also have explosion resistance in accordance with good engineering
practice.

5-3.2.5 (5-3.1.5) Each process unit or building containing liquid-
processing equi(fment shall be accessible from at least one side for
fire fighting and fire control.

5-3.3 (5-3.2) Construction.

5-3.3.1 (5-3.2.1) Processing buildings or structures shall be of fire
resistive or noncombustible construction, except that combustible
construction shall be permitted to be used where automatic
sprinklers or equivalent protection is provided, subject to approval
of the authority having jurisdiction. (See NFPA 220, Standard on
Types of Building Construction.)

5-3.3.2 (5-3.2.2) Where walls are required for separation of
processing operations from other occupancies or property lines,
they shall have a fire resistance rating of at least 2 hr. In addition,
where Class IA or unstable liquids are stored or processed, the
separating wall shall have explosion resistance in accordance with
good engineering practice. (See 5-3.3.7 relative to explosion relief
of other walls of this building or area.)

5-3.3.3 (5-3.2.3) Class I liquids shall not be handled or used in
basements. Where Class I liquids are handled or used above grade
within buildings with basements or closed Fits into which flammable
vapors can travel, such below grade areas shall be provided with
mechanical ventilation designed to prevent the accumulation of
flammable vapors. Means shall be provided to prevent liquid spills
from running into basements.

5-3.3.4 (5-3.2.4) Provision for smoke and heat venting shall be
permitted to assist access for fire fighting. (NFPA 204M, Guide for
Smoke and Heat Venting, provides information on this subject.)

5-3.3.5 (5-3.2.5) Areas shall have exit facilities arranged to prevent
occupants from being trapped in the event of fire. (NFPA 101, Life
Safety Code, provides information on the design of exit facilities.)
Exits shall not be exposed by the drainage facilities described in 5-
3.4, %%

5-3.3.6 (5-3.2.6) Adequate aisles shall be maintained for unob-
structed movement of personnel and fire protection equipment.

5-3.3.7 (5-3.2.7) Areas where Class [A or unstable liquids are
processed shall have explosion venting through one or more of the
following methods:

(3) open air construction;

(b) lightweight walls and/or roof;

(c) lightweight wall panels and roof hatches;

(d) windows of explosion-venting tg)e.

(NFPA 68, Guide for Venting of Deflagrations, provides informa-
tion on this subject.)

5-3.4 (5-3.3) Ventilation.

5-3.4.1 (5-3.3.1) Enclosed processing areas handling or using Class
1 liquids or Class II or Class I1I liquids at temperatures above their
flash points shall be ventilated at a rate sufficient to maintain the
concentration of vapors within the area at or below 25 percent of the
lower flammable limit. This shall be confirmed by one of the
following:

(a) Ca%culations based on the anticipated fugitive emissions (see
Appendix F for calculation method), or

(b) Sampling of the actual vapor concentration under normal
operating conditions.

Table 5-3.2.1 Location of Processing Vessels from Property Lines and Nearest Important Building on the
Same Property Where Protection for Exposures Is Provided

Minimum Distance from Property

Line that Is or Can Be Built

Upon, Including Opposite Side

of Public Way (ft)

Minimum Distance from Nearest
Side of Any Public Way or
from Nearest Important
Building on Same Property that Is Not an
Integral Part of the Process (ft)

Stable Liquid. Unstable Liquid Stable Liquid Unstable Liquid
Vessel Maximum Emergency Relief Emergency Relief Emergency Relief Emergency Relief
Opera.ting Liquid Not Over Over Not Over Over Not Over Over Not Over Over
Capacity (gal) 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig
275 or less 5 10 15 20 5 p:
276 to 750 10 15 25 40 5 }g }g 58
751 to 12,000 15 25 40 60 5 10 15 20
12,001 to 30,000 20 30 50 80 5 10 15 20
30,001 to 50,000 30 45 75 120 10 15 25 40
50,001 to 100,000 50 75 125 200 15 25 40 60
Over 100,000 80 120 200 300 25 40 65 100

NOTE: Double all of above distances where protection for exposures is not provided.

94



NFPA 30 — A96 ROP

The sampling shall be conducted at a 5t (1.5-m) radius from each
potential vapor source extending to or toward the bottom and the
top of the enclosed processing area. The vapor concentration used
to determine the required ventilation rate shall be the highest
measured concentration during the sampling procedure.

(NOTE: Equipment in enclosed processing areas can deteriorate
over time, and periodic sampling should be conducted to ensure
that leakage rates have not increased or that the ventilation rate is
adequate for any increase in leakage rates.)

An acceptable alternate is to provide ventilation at a rate of not less
than 1 cu ft per min per sq ft of solid floor area (0.3 m> per min per
mZ). Ventilation shall be accomplished by natural or mechanical
ventilation, with discharge or exhaust to a safe location outside the
building, without recirculation of the exhaust air.

Exception: Recirculation is permitted where it is monitored
continuously using a fail-safe system that is designed to automatically
sound an alarm, stop recirculation, and provide full exhaust to the
outside in the event that vapor-air mixtures in concentration over
one-fourth of the lower flammable limit are detected.

Provision shall be made for introduction of make-up air in such a
manner as to avoid short-circuiting the ventilation. Ventilation shall
be arranged to include all floor areas or pits where flammable vcz;fors
may collect. Where natural ventilation is inadequate, mechani
ventilation shall be provided and shall be kept in operation while
flammable liquids are being handled. Local or sEot ventilation may
be needed for the contrct of special fire or health hazards. Such
ventilation, if provided, can be utilized for up to 75 percent of the
required ventilation. (NFPA 91, Standard for Exhaust Systems for
Air Conveying of Materials, and NFPA 90A, Standard for the
Installation of Air Conditioning and Ventilating Systems, provide
information on this subject.)

5-3.4.2 (5-3.3.2) Equipment used in a building and the ventilation
of the building shall be designed to limit flammable vapor-air
mixtures under normal cperating conditions to the interior of
equipment and to not more than 5 ft (1.5 m) from equipment that
exposes Class I liquids to the air. Examples of such equipment are
dispensing stations, open centrifuges, plate and frame filters, open
vacuum filters, and surfaces of open equipment.

5-3.5 (5-3.4) Drainage.

5-3.5.1 (5-3.4.1) Emergency drainage systems shall be provided to
direct liquid leakage and fire protection water to a safe location.
This might require curbs, scuppers, or special drainage systems to
control the spread of fire. (Appendix A of NFPA 15, Standard for
Water Spray Eixed Systems for Fire Protection, provides information
on this subject.)

5-3.5.2 (5-3.4.2) Emergency drainage systems, if connected to
public sewers or discharged into public waterways, shall be equipped
with traps or separators.

5-3.5.3 (5-3.4.3) A facility shall be designed and operated to
prevent the discharge of liquids to public waterways, public sewers,
or adjoining property.

5-3.6 (5-3.5) Electrical Equipment.

5-3.6.1 (5-3.5.1) This section shail apply to areas where Class |
liquids are stored or handled and to areas where Class II or Class III
liquids are stored or handled at temperatures at or above their flash
points, (see 1-1.3). '

5-3.6.2 (5-3.5.2) All electrical equipment and wiring shall be of a
type specified by, and installed in accordance with, NFPA 70,
National Electrical Code.

5-3.6.3 (5-3.5.3) So far as itapplies, Table 5-3.6.3 shall be used to
delineate and classify areas for the purpose of installation of
electrical equipment uncler normal conditions. In the application of
classified areas, a classified area shall not extend beyond a floor, wall,
roof, or other solid partition that has no communicating openings.
The designation of classes and divisions is defined in Chapter 5,
Article 500, of NFPA 70, National Electrical Code. [See NFPA 497A,
Recommended Practice for Hazardous (Classified) Locations for
Electrical Installations in Chemical Process Areas, and NFPA 497M,
Manual for Classification of Gases, Vapors, and Dusts for Electrical
Equipment in Hazardous (Classified) Locations, for guidance.]

5-3.6.4 (5-3.5.4) The area classifications listed in Table 5-3.6.3 are
based on the premise that the installation meets the applicable
requirements of this code in all respects. Should this not be the
case, the authority having jurisdiction shall have the authority to
classify the extent of the area.
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5-3.6.5 (5-3.5.5) Where the provisions of 5-3.6.1, 5-3.6.2, 5-3.6.3,
and 5-3.6.4 require the installation of electrical equipment suitable
for Class I, Division 1 or Division 2 locations, ordinary electrical
equipment including switchgear shall be permitted to be used if
installed in a room or enclosure that is maintained under positive
pressure with respect to the classified area. Ventilation make-up air
shall not be contaminated. (NFPA 496, Standard for Purged and
Pressurized Enclosures for Electrical Equipment, provides details for
these types of installations.)

5-3.7 (54) Liquid Handling, Transfer, and Use.

5-3.7.1 (54.1.1) Class 1liquids shall be kept in closed tanks or
containers when not actually in use. Class II and Class III liquids
shall be kept in closed tanks or containers when ambient or process
temperature is at or above their flash point.

5-3.7.2 (54.1.2) Where liquids are used or handled, provisions
shall be made to promptly and safely dispose of leakage or spills.

5-3.7.3 (54.1.3) Class I liquids shall not be used outside closed
systems where there are open flames or other ignition sources within
the classified areas as set forth in Table 5-3.6.3.

5-3.7.4 (54.1.4) Transfer of liquids among vessels, containers,
tanks, and piping systems by means of air or inert gas pressure shall
be permitted only under all of the following conditions:

(a) The vessels, containers, tanks, and piping systems shall be
designed for such pressurized transfer and shall be capable of
withstanding the anticipated operating pressure.

(b) Safety and operating controls, including pressure relief
devices, shall be provided to prevent overpressure of any part of the
system.

)zsc) Only inert gas shall be used to transfer Class I liquids. Inert gas
shall be used to transfer Class Il and Class 111 liquids that are heated
above their flash points.

5-3.7.5 (54.1.5) Positive displacement pumps shall be provided
with pressure relief discharging back to the tank, pump suction, or
other suitable location or shall be provided with interlocks to
prevent overpressure.

5-3.7.6 (54.1.6) Piping, valves, flexible connectors and fittings
shall be in accordance with Chapter 3, “Piping Systems.”

5-3.7.7 (54.1.7) Approved hose shall be permitted to be used at
transfer stations.

5-3.8* (5-4.2*%) Equipment. Equipment shall be designed and
arranged to prevent the unintentional escape of liquids and vapors
and to minimize the quantity escaping in the event of accidental
release.

SUBSTANTIATION: This is being proposed in conjunction with
the Technical Committee’s efforts to revise Chapter 5.
COMMITTEE ACTION: Accept.

Make the following corrections:

1. In 5-3.7.6 (former 5-4.1.6), delete the words “flexible connec-
tors.”

2. In 5-3.7.7 (former 5-4.1.7), revise the sentence to read “Listed
flexible connectors shall be permitted to be used where vibration
exists. Approved hose shall be permitted to be used at transfer
stations.’

3. Mark Section 5-4 “RESERVED.”

COMMITTEE STATEMENT: The first two items are corrections of
errors. It was not the submitter’s intent to make any changes to the
wording. Since part of former Section 5-4 has been incorporated
into new Section 5-3 and the rest of 5-4 is incorporated into a new
Section 5-5, Section b-4 is being reserved for future use.

NOTE: Where vertical rules are absent, the text has been further
revised by subsequent proposals.

(Log #87)
Committee: FLC-OPS
30-134 - (5-3 (New)): Reject
SUBMITTER: Richard J. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Add the following paragraph to the end of
Section 5-3:

5-3.9 Conurol of Static Electricity. Static electricity controls, which
include bonding and grounding, shall be provided in accordance
with 5-9.4.

SUBSTANTIATION: This paragraph is needed to highlight the
importance of static electricity controls and to direct the user to the
requirements in Section 5-9.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: This is already covered in 5-6.2.4.
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Table 5-3.6.3 Electrical Area Classifications

Location

NEC Class I Division

Extent of Classified Area

Indoor equipment installed in accor-
dance with 5-3.3.2 where flamma-
ble vapor-air mixtures may exist
under normal operation

1

Area within 5 ft of any edge of such equipment, extend-
ing in all directions.

2 Area between 5 ft and 8 ft of any edge of such equipment,
extending in all directions. Also, area up to 3 ft above
floor or grade level within 5 ft to 25 ft horizontally from
any edge of such equipment.*

Outdoor equipment of the type cov- 1 Area within 3 ft of any edge of such equipment, extend-

ered in 5-3.3.2 where flammable ing in all directions.

vapor-air mixtures may exist under

normal operation

2 Area between 3 ft and 8 ft of any edge of such equipment,
extending in all directions. Also, area up to 3 ft above
floor or grade level within 3 ft to 10 ft horizontally from
any edge of such equipment.

Tank —aboveground 1 Area inside dike where dike height is greater than the
distance from the tank to the dike for more than 50 per-
cent of the tank circumference.

Shell, ends, or roof and dike area 2 Within 10 ft from shell, ends, or roof of tank. Area inside
dikes to level of top of dike.

Vent 1 Within 5 ft of open end of vent, extending in all directions.

2 Area between 5 ft and 10 ft from open end of vent, extend-
ing in all directions.

Floating roof 1 Area above the roof and within the shell.

Underground tank fill opening 1 Any pit, box, or space below grade level, if any part is within
a Division 1 or 2 classified area.

2 Up to 18 in. above grade level, within a horizontal radius of
10 ft from a loose fill connection and within a horizontal
radius of 5 ft from a tight fill connection.

Vent—discharging upward 1 Within 3 ft of open end of vent, extending in all directions.

2 Area between 3 ft and 5 ft of open end of vent, extending in
all directions.

Drum and container filling 1 Within 3 ft of vent and fill openings, extending in all direc-

outdoors, or indoors tions.

with adequate ventilation

2 Area between 3 ft and 5 ft from vent or fill opening, extend-
ing in all directions. Also, up to 18 in. above floor or grade
level within a horizontal radius of 10 ft from vent or fill
openings.

Pumps, bleeders, withdrawal fittings,

meters and similar devices

Indoors 2 Within 5 ft of any edge of such devices, extending in all
directions. Also up to 3 ft above floor or grade level within
25 ft horizontally from any edge of such devices.

Outdoors 2 Within 3 ft of any edge of such devices, extending in all
directions. Also up to 18 in. above grade level within 10 ft
horizontally from any edge of such devices.

Pits

Without mechanical ventilation 1 Entire area within pit if any part is within a Division 1 or 2
classified area.

With adequate mechanical 2 Entire area within pit if any part is within a Division 1 or 2

ventilation classified area.

Containing valves, fittings, or pip- 2 Entire pit.

ing, and not within a Division 1 or
2 classified area

Drainage ditches, separators,

impouding basins

Outdoor 2 Area up to 18 inches above ditch, separator, or basin. Also
up to 18 inches above grade within 15 ft horizontally from
any edge.

Indoor Same as pits.

*The release of Class I liquids may generate vapors to the extent that the entire building, and possibly a zone surrounding it, should be considered a Class I,

Division 2 location.

(continued)
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Table 5-3.6.3, cont.

Location

NEC Class I Division

Extent of Classified Area

Tank vehicle and tank car* loading
through open dome

1

Within 3 ft of edge of dome, extending in all directions.

2 Area between 3 ft and 15 ft from edge of dome, extend-
ing in all directions.

Loading through bottom connections 1 Within 3 ft of point of venting to atmosphere, extending

with atmospheric venting in all directions.

2 Area between 3 ft and 15 ft from point of venting to
atmosphere, extending in all directions. Also up to 18 in.
above grade within a horizontal radius of 10 ft from point
of loading connection.

Office and rest rooms Ordinary If there is any opening to these rooms within the extent
of an indoor classified area, the room shall be classified
the same as if the wall, curb, or partition did not exist.

Loading through closed dome with 1 Within 3 ft of open end of vent, extending in all directions.

atmospheric venting

2 Area between 3 ft and 15 ft of open end of vent, extending
in all directions. Also within 3 ft of edge of dome, extending
in all directions.

Loading through closed dome with 2 Within 3 ft of point of connection of both fill and vapor

vapor control lines, extending in all directions.

Bottom loading with vapor control any 2 Within 3 ft of point of connections, extending in all direc-

bottom unloading tions. Also up to 18 in. above grade within a horizontal
radius of 10 ft from point of connections.

Storage and repair garage for tank 1 All pits or spaces below floor level.

vehicles 2 Area up to 18 in. above floor or grade level for entire stor-
age or repair garage.

Garages for other than tank vehicles Ordinary If there is any apening to these rooms within the extent of an
outdoor classified area, the entire room shall be classified the
same as the area classification at the point of the opening.

Outdoor drum storage Ordinary

Indoor warehousing where there is no Ordinary If there is any opening to these rooms within the extent of an

flammable liquid transfer indoor classified area, the room shall be classified the same as

if the wall, curb, or partition did not exist.
See Figure 5-3.5.6.

Piers and wharves

*When classifying extent of area, consideration shall be given 1o the fact that tank cars or 1ank vehicles can be spotted at varying points. Therefore, the extrem-
ities of the loading or unloading positions shall be used.

Log #81 COMMITTEE ACTION: Acceptin Part. . )
Committee: (FL%—OP% ‘ Change the first sentence by deleting everything after the word

“occupancies.” i
COl TTEE STATEMENT: The Technical Committee on
Operations does not think the deleted language can be interpreted

or enforced.
NOTE: This is an amendment to Subsection 5-3.2 of Proposal 30-

133 (Log #80).

30-135 - (5-3.1 (New)): Acceptin Part
SUBMITTER: Richard |. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Add the underlined wording:
iquid processing vessels

process engineering principles
ngu'g;gmgm& of 5-3.2. )
SUBSTANTIATION: This will add performance language to this
section that is currently not provided. Similar language is used in
paragraph 2-5.1 of NFPA 30.
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(Log #82)
Committee: FLC-OPS
30-136 - (Table 5-3.1.1): Reject
SUBMITTER: Richard ]J. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Replace the current table with the
following table:

Table 5-3.1.1 Location of Processing Vessels from Property Lines and Nearest Important Building on the Same Property Where Protection
for Exposures is Not Provided

Minimum Distance from Property Line that Is or Can Be
Built Upon, Including Opposite Side of Public Way (ft)

Minimum Distance from Nearest Side of Public Way or from
Nearest Important Building on Same Property that is Not an
Integral Part of the Process (ft)

Vessel Stable Liquid Emergency ~ Unstable Liquid Emergency Stable Liquid Emergency Unstable Liquid Emergency
Maximum Relief Relief clief Relief
Operating Liquid Not Over Over Not Over Over Not Over Over Not Over Over
Capacity (gal) 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig 2.5 psig
275 or Less 10 20 30 40 10 20 30 40
276 to 750 20 30 50 80 10 20 30 40
751 to 12,000 30 50 80 120 10 20 30 40
12,001 to 30,000 40 60 100 160 10 20 30 40
30,001 to 50,000 60 90 150 240 20 30 50 80
50,001 to 100,000 100 150 250 400 30 50 80 120
Over 100,000 160 240 400 600 50 80 130 200
NOTE: Reduce all of the above distances by 50% where protection for exposures is provided.

SUBSTANTIATION: Current table assumes that there is protection (Log #CP12)

for exposures and then requires that the values be doubled if

protection for exposures is not provided. Since protection for

exposures is a protection feature that is not always provided, we feel

it would be best to list the higher numbers in the table and allow the

user to reduce the value 50 percent if protection for exposures is
rovided.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: The submitter does not provide

sufficient justification for this amended table.

(Log #20)
Committee: FLC-OPS
30- 137 - (5-3.1.5): Reject
SUBMITTER: Dennis P. Nolan, Occidental Int’l Expl. and Prod.
Co.
RECOMMENDATION: Add new text as follows:

“Where roads are provided to facilitate access to a process unit or
building containing liquid processing equipment they should be a
minimum of 12 ft wide with 22 ft overhead clearance.”
SUBSTANTIATION: Lack of guidance on requirements for
emergency vehicle access to hazardous areas.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: Depending on the arrangement of
any one specific process, it might not be possible to comply with this
requirement. Also, the submitter does not provide justification for
the dimensions given.

(Log #17)
Committee: FLC-OPS
30- 138 - (5-3.2.1): Accept in Principle
SUBMITTER: Dennis P. Nolan, Occidental Int’l Expl. and Prod.
Co.
RECOMMENDATION: Include:

“steel supports of exposed piling for vessels storing Class 1, Class 2
liquids of quantities greater than 10,000 gal or 250 psi shall be
protected by materials having a fire resistance rating of not less than
I hr measured by UL 1709 test method except steel saddles need not
be protected if less than 12 in.”

SUBSTANTIATION: Protection for tank supports is given in
Section 2-6.3 but not for vessels.
COMMITTEE ACTION: Accept in Principle.

Refer to Committee Action on Proposal 30-141 (Log #88).
COMMITTEE STATEMENT: The Action taken on Proposal 30-141
(Log #88) should satisfy the submitter’s intent.

—
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Committee: FLLC-OPS
30- 139 - (5-3.2.4): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Delete 5-3.2.4.
SUBSTANTIATION: This paragraph contains no mandatory text.
COMMITTEE ACTION: Accept.

(Log #83)
Committee: FLC-OPS
30- 140 - (5-3.3): Accept
SUBMITTER: Richard J. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Replace the current Section 5-3.3 with the
following Section 5-3.4:

5-3.4 Ventilation.

5-3.4.1 Enclosed processing areas handling or using Class I liquids
or Class II or Class III liquids heated to temperatures at or above
their flash points shall be ventilated at a rate sufficient to maintain
the concentration of vapors within the area at or below 25 percent of
the lower flammable limit. Compliance with Sections 5-3.4.2
through 5-3.4.4 shall be deemed as meeting the requirements of 5-
3.4.1.

5-3.4.2 Ventilation requirements shall be confirmed by one of the
following:

(a) Calculations based on the anticipated fugitive emissions (see
Appendix F for calculation method), or

(b) Sampling of the actual vapor concentration under normal
operating conditions. The sampling shall be conducted at a 5t
(1.5-m) radius from each potential vapor source extending to or
toward the bottom and the top of the enclosed processing area. The
vapor concentration used to determine the required ventilation rate
shall be the highest measured concentration during the sampling
procedure.

(NOTE: Equipment in enclosed Frocessing areas can deteriorate
over time, and periodic sampling should be conducted to ensure
that leakage rates have not increased or that the ventilation rate is
adequate for any increase in leakage rates.)

Exception: Where a ventilation rate of not less than 1 cu ft per min
per sq ft of solid floor area (0.3 m3 per min per m2) is provicfed, the
above ventilation confirmation requirement shall not apply.

5-3.4.3 Ventilation shall be accomplished by mechanical or natural
exhaust ventilation. Exhaust ventilation discharge shall be to a safe
location outside the building, without recirculation of the exhaust
air.

Exception: Recirculation is permitted where it is monitored
continuously using a failsafe system that is designed to automatically
sound an alarm, stop recirculation, and provide full exhaust to the
outside in the event that vapor-air mixtures in concentration over
one-fourth of the lower flammable limit are detected.

5-3.4.4 Provision shall be made for introduction of make-up air in
such a manner as to avoid short-circuiting the ventilation. Ventila-
tion shall be arranged to include all floor areas or pits where
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flammable vapors can collect. Local or slpot ventilation might be
needed for the control of special fire or health hazards. Such
ventilation, if provided, shall be permitted to be utilized for up to 75
percent of the required ventilation. (NFPA 91, Standard for Exhaust
Systems for Air Conveying of Materials, and NFPA 90A, Standard for
the Installation of Air Conditioning and Ventilating Systems, provide
information on this subject.)

5-3.4.5 Equipment used in a building and the ventilation of the
building shall be designed to limit flammable vapor-air mixtures
under normal operating conditions to the interior of equipment and
to not more than 5 ft (1.5 m) from equipment that exposes Class 1
liquids to the air. Examples of such equipment are dispensing
stations, open centrifuges, plate and frame filters, open vacuum
filters, and surfaces of open equipment.
SUBSTANTIATION: Ttie current Section 5-3.3 is not in Code
format. The proposed section uses the format used in Section 2-5.3
of NFPA 30.
COMMITTEE ACTION: Accept.

NOTE: This replaces 5-3.4 in Proposal 30-133 (Log #80).

{Log #88)
Committee: FLC-OPS
30- 141 - (5-3.3.2 (New)): Acceptin Principle
SUBMITTER: Richard ]. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Add the following paragraph to Section 5-
3.2

5-3.3.2* Where Class 1, Class II or Class IIIA liquids are handled,
exposed steel supporting the building, vessels,giping, and equip-
ment shall be protected as appropriate and as dictated by a fire
hazard evaluation. The protection may consist of automatic
sprinklers, fire protective coatings, or other means to limit fire
exposure to the steel and to delay structural steel failure.

Add the following explanatory material to Appendix A:

A-5-3.3.2 Heat from a liquids fire can be extremely intense and
result in rapid failure of supporting steel. This is especially true in
enclosed buildings where roofs and walls help contain the heatand
hamper manual fire fighting. Failure of the supporting steel can in
turn seriously endanger the safety of building occupants and
potentially result in the release of additional liquids, thereby
intensifying the fire. Fire protection, such as automatic sprinklers,
spray-on fireproofing, and other methods, can be used to reduce
heat flux into supporting steel and extend the time to failure.
However, the need for such protection, including the type and
extent provided, dependls on a number of factors, such as: type and
adequacy of other protection (e.g., sprinklers, foam, etc.), number
of occupants, exit facilities, drainage facilities, size and geometry of
building, volume and location of liquids, processing conditions,
process design, other safeguards, etc. Itis therefore recommended
that experienced fire protection personnel be consulted to assist in
defining the protection appropriate in each case.
SUBSTANTIATION: The task group feels that protection should be
provided for exposed steel supports which could fail as stated in the
proposed explanatory material.

COMMITTEE ACTION: Acceptin Principle.

Add a new 5-3.3.2 to Proposal 30-133 (Log #80):

5-3.3.2*% Load bearing building supports and load bearing supports
of vessels and equipment capable of releasing appreciable guzmtitjes
of liquids so as to result in a fire of sufficient intensity and duration
to cause substantial property damage shall be protected by one or
more of the following:

- drainage to a safe location to prevent liquids from accumulating
under vessels or equipment;

- fire resistive construction;

- fire resistant protective coatings or systems;

- water spray systems designed and installed in accordance with
NFPA 15;

- other alternate means acceptable to the authority having
jurisdiction.

A-5-3.3.2 APl 2218 contains guidance on selecting and installing
fire resistant coatings to protect exposed steel suplports from a high
challenge fire exposure. It also contains a general discussion on
determining need for such protection and estimating the extent of
the area exposed.

COMMI E STATEMENT: The Technical Committee on
Operations feels that its version is more specific and correlates with a
similar requirement in Chapter 3.
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(Log #84)
Committee: FLC-OPS
30-142 - (5-3.4): Reject
SUBMITTER: Richard ]. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Replace the current Section 5-3.4 with the
following 5-3.5:
5-3.5 Drainage.
5-3.5.1 Liquid processing areas, rooms and buildings shall be
designed to minimize fire exposure, due to an uncontrolled flow of
liquid, to other processing areas, other building areas and other
important buildings, adjoining property, or critical natural re-
sources. Compliance with 5-3.5.2 through 5-3.5.6 shall be deemed as
meeting the requirements of 5-3.5.1.
5-3.5.2 A facility shall be designed and operated to prevent the
discharge of liquids to public waterways, public sewers, or adjoiting
roperty.
p5—3.5.3* (44.2.7) Means shall be provided to prevent the flow of
liquids under emergency conditions into adjoining building areas.
This shall be accomplished by providing one or a combination of the
following across the entire width of each opening:
(a) Noncombustible, liquidtight raised sills, curbs, or ramps of
suitable height.
(b) Open-grated trenches, across the width of the opening inside
of the room, that drain to a safe location.
(¢) Other means acceptable to the authority having jurisdiction.
Exception: This requirement shall not apply to areas where only
Class IIIB liquids are processed.
5-3.5.4 (44.2.6) Except for drains, floors shall be liquidtight, and
the area shall be liquidtight where the walls join the floor and for at
least 4 in. (10 cm) above the floor.
5-3.5.5% (4-4.2.8*) Where automatic sprinkler protection is
provided, in addition to the requirements of 5-3.5.3, means shall also
be provided to prevent burning liquids from exposing other process
areas, other building areas and other important buildings, adjoining
property, or critical natural resources.
Exception No. 1: This requirement shall not apply to areas where
only the following are processed:
(a) Class I1IB liquids;
(b) Liquids that are heavier than water;
(c) Water-miscible liquids;
(d) Liquids having viscosities greater than 10,000 centipoise.
Exception No. 2: This requirement shall not apply to areas where
fire protection (, such as total flooding CO2, high expansion foam
or AFFF, is provided to extinguish the fire.) is provided by non-water
extinguishing systems, such as total flooding COg9, high expansion
foam, or AFFF.
5-3.5.6 (5-3.4.2) Emergency drainage systemns, if connected to
public sewers or discharged into public waterways, shall be equipped
with traps or separators.
SUBSTANTIATION: The current Section 5-3.4 is vague and offers
little guidance to the user. The proposed section uses the format
used in Section 2-5.4 of NFPA 30 and language from paragraphs 4-
4.2.6, 4-4.2.7 and 4-4.2.8 of NFPA 30.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The current text is deemed adequate.
The proposed revision offers no improvement.

(Log #56a)
Committee: FLC-OPS
30- 143 - (5-3.4.2): Reject
SUBMITTER: Robert E. Rhead, Kemper National Insurance Cos.
RECOMMENDATION: Delete this paragraph.
SUBSTANTIATION: Discharge of flammable or combustible
liquids into a public sewer or waterway is a highly dangerous practice
and should not be permitted in the code. Vapors can migrate
through the sewer and find their way into other drain connections
and areas that contain ignition sources thus presenting fire and
explosion potential. Serious health problems and contamination
can result from discharge into waterways. Prohibiting such
connections as indicated in 2-5.4.2 is the only reasonable and logical
approach to avoid injury and/ or property damage.
If this change is made, also change the reference to 2-5.4.6 as
indicated in 2-5.4.1.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: The current language provides for
traps and separators and is adequate.
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(Log #CP13)
Committee: FLC-OPS
30-144 - (5-3.5): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: 1. Replace the existing text in 5-3.5 [5-3.6
of Proposal 30-133 (Log #80)] with the following:
“Electrical wiring and utilization equipment shall meet the
requirements of Section 5-9.”
2. Move the existing text of 5-3.5 to 5-9.2 and revise to read as
follows:
5-9.2 Electrical Installations.
5-9.2.1 This section shall apply to areas where Class I liquids are
stored or handled and to areas where Class II or Class III liquids are
stored or handled at temperatures above their flash points (see I-
1.3).
5-9.2.2 Electrical wiring and utilization equipment shall be
designed and installed in accordance with NFPA 70, National
Electrical Code, and this Section. Electrical wiring and utilization
equipment in hazardous (classified) locations shall be designed and
installed in accordance with Chapter 5 of NFPA 70, National
Electrical Code.
5-9.2.3% Table 5-9.2.3 shall be used to determining the extent of
hazardous (classified) locations for the purpose of installation of
electrical equipment. In establishing the extent of a hazardous
(classiﬁed)qocation, it shall not extend beyond a floor, wall, roof, or
other solid partition that has no communicating openings. (For
additional information, see NFPA 497A, Recommended Practice for
Classification of Class [ Hazardous (Classified) Locations for
Electrical Installations in Chemical Process Areas, and NFPA 497M,
Manual for Classification of Gases, Vapors, and Dusts for Electrical
Equipment in Hazardous (Classified) Locations.)
5-9.2.4 Where the provisions of 5-9.2 require the installation of
Class 1, Division 1 or Class I, Division 2 electrical equipment,
ordinary electrical equipment, including switchgear, shall be
permitted to be used if installed in a room or enclosure that is
maintained under positive pressure with respect to the classified
area. Ventilation make-up air shall not be contaminated. (NFPA 496,
Standard for Purged and Pressurized Enclosures for Electrical
Equipment, [Jrovides details for these types of installations.)
A-5-9.2.3 The classifications listed in Table 5-9.2.3 are based on the
premise that the installation meets all applicable requirements of
this code and NFPA 70, National Electrical Code. Should this not be
the case, the authority having jurisdiction has the authority to
determine the extent of the hazardous (classified) locations.
SUBSTANTIATION: The requirements for electrical equipment
and system installation should be in a section that is generally
applicable, as opposed to being in a section that applies to only one
class of occupancies. The text has been revised to make it more
understandable.
COMMITTEE ACTION: Accept.

(Log #16)

Committee: FLC-OPS
30- 145 - (Table 5-3.5.3): Reject
SUBMITTER: Dennis P. Nolan, Occidental Int'l Expl. and Prod.
Co.
RECOMMENDATION: 1. Change “vent” to “low pressure
atmospheric vent.”

2. Add new item to address outlets from pressurized sources (i.e.

greater than 15 psi).
SUBSTANTIATION: Some venting sources may relieve gases ata
high pressure resulting in a larger vapor cloud release and larger
area needing hazardous area recognition.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: This proposal does not provide
sufficient information either in the Recommendation or the
Substantiation for the Technical Committee to effect a change. The
Technical Committee is not sure what action the submitter desires.
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(Log #85)
Committee: FLC-OPS
30-146 - (5-3.5.6, Figure 5-3.5.6): Accept
SUBMITTER: Richard J. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Delete the entire following paragraph and
Figure 5-3.5.6:
35.53' 55 IG IEI °|' "'a";" termmias har;d‘h_ﬂg ﬂa:l "'."mblc hqn] "hl E'iEgm <5

SUBSTAN' i TATION: This information shouid be deleted from the

electrical requirements of Section 5-3 if they are properly covered in
the proposed new Section 5-7, Wharves and Piers.
CO TTEE ACTION: Accept.

(Log #8)
Committee: FLC-OPS
30-147 - (5-4.1.4.1 (New)): Reject
SUBMITTER: Dennis P. Nolan, Occidental Int’l Exploration and
Production Co.
RECOMMENDATION: Add new text as follows:

“When 3 in. or larger piping, vessels or tanks are placed in
operation, the air in systems shall be displaced with steam, water, or
an inert gas prior to the introduction of volatile hydrocarbon liquids.
The system(s) shall be purged until free of air (oxygen less than 1
percent).”

SUBSTANTIATION: Document does not address safety precautions
of placing new or modified piping tanks, vessels in service when air is
normally present which poses an internal detonation/explosion
hazard. Ref. NFPA 54, Sec. 4-3.2.

COMMITTEE ACTION: Reject.

COMMITTEE STATEMENT: This proposal might cause more
hazard than it seeks to eliminate, since it does not identify all
necTsary safeguards. Also, other equally safe methods might be
available.

(Log #86)
Committee: FLC-OPS
30- 148 - (5-4.1.6, 5-4.1.7): Accept :
SUBMITTER: Richard J. Hild, Verlan Fire Insurance Company
RECOMMENDATION: Add the underlined wording to paragraph
5-4.1.6 (Separate proposal to be 5-3.7.6) as shown:
5-4.1.6 Piping, valves, flexible connectors and fittings shall be in
accordance with Chapter 3, “Piping Systems.”
and delete the first sentence in paragraph 54.1.7 (Separate
proposal to be 5-3.7.7) as shown:
5-4.1.7 Eisted-flexibleconmeetorssiatt-bepermitted-to-beused
whrerevibratiorrexists: Approved hose shall be permitted to be used
at transfer stations.
SUBSTANTIATION: Currently, Chapter 5 does not give require-
ments for flexible connectors except to say that listed flexible
connectors are permitted where vibration exists. By adding “flexible
connectors” to paragraph 5-4.1.6, the user is directed to Chapter 3
for requirements. Since Chapter 3 covers flexible connectors and
does not limit their use, the first sentence in paragraph 5-4.1.7 is not
needed.
COMMITTEE ACTION: Accept.
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Table 5-92.3 Electrical Area Classifications

Location

NEC Class I Division

Extent of Classified Area

Indoor equipment installed in accor-
dance with 5-3.3.2 where flamma-
ble vapor-air mixtures may exist
under normal operation

1

Area within 5 ft of any edge of such equipment, extend-
ing in all directions.

2 Area between 5 ft and 8 fi of any edge of such equipment,
extending in all directions. Also, area up to 3 ft above
floor or grade level within 5 ft to 25 ft horizontally from
any edge of such equipment.*

Outdoor equipment of the type cov- 1 Area within 3 ft of any edge of such equipment, extend-

ered in 5-3.3.2 where flammable ing in all directions.

vapor-air mixtures may exist under

normal operation

2 Area between 3 ft and 8 ft of any edge of such equipment,
extending in all directions. Also, area up to 3 ft above
floor or grade level within 3 ft to 10 ft horizontally from
any edge of such equipment.

Tank—aboveground 1 Area inside dike where dike height is greater than the
distance from the tank to the dike for more than 50 per-
cent of the tank circumference.

Shell, ends, or roof and dike area 2 Within 10 ft from shell, ends, or roof of tank. Area inside
dikes to level of top of dike.

Vent 1 Within 5 ft of open end of vent, extending in all directions.

2 Area between 5 ft and 10 ft from open end of vent, extend-
ing in all directions.

Floating roof 1 Area above the roof and within the shell.

Underground tank fill opening 1 Any pit, box, or space below grade level, if any part is within
a Division 1 or 2 classified area.

2 Up to 18 in. above grade level, within a horizontal radius of
10 ft from a loose fill connection and within a horizontal
radius of 5 ft from a tight fill connection.

Vent—discharging upward 1 Within 3 ft of open end of vent, extending in all directions.

2 Area between 3 ft and 5 ft of open end of vent, extending in
all directions. :

Drum and container filling 1 Within 3 ft of vent and fill openings, extending in all direc-

outdoors, or indoors tions.

with adequate ventilation

2 Area between 3 ft and 5 ft from vent or fill opening, extend-
ing in all directions. Also, up to 18 in. above floor or grade
level within a horizontal radius of 10 ft from vent or fill
openings.

Pumps, bleeders, withdrawal fittings,

meters and similar devices ‘

Indoors 2 Within 5 ft of any edge of such devices, extending in all
directions. Also up to 3 ft above floor or grade level within
25 ft horizontally from any edge of such devices.

Outdoors 2 Within 3 fi of any edge of such devices, extending in all
directions. Also up to 18 in. above grade level within 10 ft
horizontally from any edge of such devices.

Pits

Without mechanical ventilation 1 Entire area within pit if any part is within a Division 1 or 2
classified area.

With adequate mechanical 2 Entire area within pit if any part is within a Division 1 or 2

ventilation classified area.

Containing valves, fittings, or pip- 2 Entire pit.

ing, and not within a Division 1 or
2 classified area

Drainage ditches, separators,

impouding basins

Outdoor 2 Area up to 18 inches above ditch, separator, or basin. Also
up to 18 inches above grade within 15 fi horizontally from
any edge.

Indoor Same as pits.

*The release of Class I liquids may generate vapors to the extent that the entire building, and possibly a zone surrounding it, should be considered a Class |,
Division 2 location.

(continued)
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Table 5-9.2.3, cont.

Location NEC Class I Division Extent of Classified Area
L] . .

Tank vehicle and tank car* loading 1 Within 3 ft of edge of dome, extending in all directions.

through open dome

2 Area between 3 ft and 15 ft from edge of dome, extend-
ing in all directions.

Loading through bottom connections 1 Within 3 ft of point of venting to atmosphere, extending

with atmospheric venting in all directions.

2 Area between 3 ft and 15 ft from point of venting to
atmosphere, extending in all directions. Also up to 18 in.
above grade within a horizontal radius of 10 ft from point
of loading connection.

Office and rest rooms Ordinary If there is any opening to these rooms within the extent
of an indoor classified area, the room shall be classified
the same as if the wall, curb, or partition did not exist.

Loading through closed dome with 1 Within 3 ft of open end of vent, extending in all directions.

atmospheric venting

2 Area between 3 ft and 15 ft of open end of vent, extending
in all directions. Also within 3 ft of edge of dome, extending

' » in all directions.

Loading through closed dome with 2 Within 3 ft of point of connection of both fill and vapor

vapor control lines, extending in all directions.

Bottom loading with vapor control any 2 Within 3 ft of point of connections, extending in all direc-

bottom unloading tions. Also up to 18 in. above grade within a horizontal
radius of 10 ft from point of connections.

Storage and repair garage for tank 1 All pits or spaces below floor level.

vehicles 2 Area up to 18 in. above floor or grade level for entire stor-
age or repair garage.

Garages for other than tank vehicles Ordinary If there is any opening to these rooms within the extent of an
outdoor classified area, the entire room shall be classified the
same as the area classification at the point of the opening.

Outdoor drum storage Ordinary

Indoor warehousing where there is no Ordinary If there is any opening to these rooms within the extent of an

flammable liquid transfer

indoor classified area, the room shall be classified the same as
if the wall, curb, or partition did not exist.

Piers and wharves

See Figure 5-3.5.6.

*When classifying extent of area, consideration shall be given to the fact that tank cars or tank vehicles can be spotted at varying points. Therefc.re, the extrem-

ities of the loading or unloading positions shall be used.

(Log #CP14)
Committee: FLC-OPS
30- 149 - (5-4.3): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Replace Existing 5-4.3 with the following
new Section 5-5.

5-5 Incidental Operations.

5-5.1% This section shall apply to areas where the use, handling,
and storage of liquids is only a limited activity to the established
occupancy classification. Examples include automobile assembly,
assembly of electronic equipment, furniture manufacturing, and
areas within refineries, distilleries and chemical plants where the use
of liquids is incidental, such as in maintenance sEops, office
equipment, or vehicle repair shops.

5-5.2 Class I liquids or Class II or Class III liquids that are heated
up to or above t?-eir flashpoints shall be drawn from or transferred
into vessels, containers, or portable tanks using one of the following
methods:

(a) From original shipping containers with a capacity of 5 gal (19
L) or less;

(b) From safety cans;

(¢) Through a closed piping system;

(d) From portable tanks or containers by means of a device that
has anti-siphoning protection and that draws through an opening in
the top of the tank or container;

(e) By gravity through a listed self-closing valve or self-closing
faucet.

5-5.2.1 If hose is used in the transfer operation, it shall be
equipped with a self-closing valve without a hold-open latch in
addition to the outlet valve. Only listed or approved hose shall be
used.

5-5.2.2 Means shall be provided to minimize generation of static
electricity. Such means shall meet the requirements of 5-9.4.
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5-5.2.3 Where pumps are used for liquid transfer, means shall be
provided to deactivate liquid transfer in the event of a liquid spill or
fire.

5-5.3 All storage of liquids shall comply with Chapter 4.

Exception: As provide in 5-5.4 and 5-5.5.

5-5.4 The quantity of liquid located outside of identified storage
areas (storage cabinets, other inside liquid storage areas, general
purpose warehouses, or other specific processing areas that are cut
off from the general plant area by at least a 2-hr fire separation) shall
meet 5-5.4.1.

5-5.4.1 The aggregate of the sum of all incidental operations in
each single fire area shall not exceed the sum of:

25 gal (95 L) of Class IA liquids in containers;

120 gal (454 L) of Classes IB, IC, II, or III liquids in containers;

Two portable tanks each not exceeding 660 gal (2498 L) of Class
IB, IC, Class 11, or Class IIIA liquids; and

20 portable tanks each not exceeding 660 gal (2498 L) of Class
IIIB liquids.

Exception: Where quantities of liquid in excess of the above limits
are needed to supply an incidental operation for one continuous 24
hour period, that greater quantity shall be allowed.

5-5.4.2 Where quantities of liquids in excess of the limits in 5-5.4.1
are necessary, storage shall be in tanks that meet all applicable
requirements of Chapter 2 and Section 5-3.

55.5 Areas in which liquids are transferred from one tank or
container to another container shall be provided with:

(a) Separation from other ogerations that might represent an
ignition source by distance or by fire resistant construction.

(b) Drainage or other means shall be provided to control spills.

(c) Natural or mechanical ventilation that meets the requirements
of 5-3.3. (NFPA 91, Standard for the Installation of Blower and
Exhaust Systems for Dust, Stock, and Vapor Removal or Conveying,
provides information on the design and installation of mechanical
ventilation.)
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A-5-5.1 Incidental operations are operations that utilize liquids
only as a limited activity to that which establishes the occupancy
classification. Listed below are four examples where liquid use is
incidental to the occupancy classification.

Vehicle Assembly - Vehicle assembly operations usually involve both
process and incidental use of liquids. An example of a process
operation would be paint storage and mixing utilized for application
of the vehicle primer, color coats, and clear coats. For these
operations, the retﬂuirements of Section 5-3 apply. Examples of
incidental use would be sealer deck wipe down operations, wind-
shield washer solvent dispensing, brake fluid filling, and final line
paint repair operations. These operations might be continuous.
However, the quantities of liquids used and the vapor exposures are
significantly reduced from larger volume usage found within vehicle
body component paint mixing and storage operations.

Assembly of Electrical Equipment - Examples of incidental use of
liquids in these types of occupancies might include wet etching
operations in clean rooms, “photoresist” coating operations,
“softbaking” operations, wave solder operations and wipe down
operations.

Chemical Plant Maintenance Shop - Incidental use of liquids is
commonplace in maintenance shops located within a chemical
plant. Examples are cutting oils used in a machine shop, Class II
solvents for degreasing and Class I and II paint solvents and fuels
associated with automorive and industrial truck repair.

Cleaning and Sanitation - Under provisions established by the U. S.
Food and Drug Administration (FDA) in the Code of Federal
Regulations, Title 21, “GMP for Medical Devices”, Class I and Class 11
liquids can be used for cleaning and sanitation purposes. Limited
quantities are used to remove manufacturing materials, mold release
comfounds, and other contaminants not intended to be on the final
product. An example would be the use of isopropyl alcohol (IPA),
transferred to a cleaning wipe via a plunger-type liquid dispensing
container. The cleaning wipe is then used to remove manufacturing
materials not intended to be on final product. The key point here is
not that the liquid is not part of the final product, but that limited
quantities of liquid are used and the use is incidental to the
manufacturing operation which produces the product.
SUBSTANTIATION: This entire section has been rewritten to
improve clarity and to make it more easily interpreted. It is being
relocated according to a reorganization of Chapter 5.

COMMITTEE ACTION: Accept.

(Log #CP15)
Committee: %’LC—OPS
30-150 - (5-4.4.1): Accept

SUBMI R: Technical Committee on Operations,
RECOMMENDATION: Relocate existing 5-4.4.1 to new Section 5-6
and revise.

5-6 Loading and Unloading Operations.

5-6.1 This section shall apply to operations involving the loading or
unloading of tank cars ;mcftank velg)icles and the areas in facilities
where these operations are conducted.

5-6.2 Bonding requirements, as specified in this subsection shall
not be required:

(a) Where vehicles are loaded exclusively with products that do
not have static accumulating properties, such as asphalts (including
cutback asphalts), most crude oils, residual oils, and water-soluble
liquids.

(b) Where no Class I liquids are handled at the loading facility and
where the tank vehicles loaded are used exclusively for Class Il and
Class 111 liquids.

(¢) Where vehicles are Joaded or unloaded through closed
connections.

5-6.3 Loading and Unloading Facilities.

5-6.3.1* Tank vehicle and tank car loading and unloading facilities
shall be separated from aboveground tanks, warehouses, other plant
buildings, or the nearest line of adjoining property that can be built
upon by a distance of at least 25 ft (7.6 m) for Class I liquids and at
least 15 ft (4.6 m) for Class I and Class III liquids, measured from
the nearest fill spout or ransfer connection. These distances shall be
permitted to be reduced if there is suitable protection for exposures.
Buildings for pumps or shelters for personnel shall be permitted to
be a part of the facility. .

5-6.3.2* Loading and unloading facilities shall be provided with
drainage systems or other means to contain spills.

5-6.3.3 A loading or unloading facility that has a canopy or roof
that does not limit the dissipation of heat or dispersion of flammable
vapors and does not restrict fire fighting access and control shall be
treated as an outdoor facility.

5-6.3.4 Loading and unloading facilities that are used to load
liquids into tank vehicles through open domes shall be provided
with bonding means for protection against static electricity hazards.
Such protection shall consist of 2 metallic bond wire permanently,
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electrically connected to the fill stem or to some part of the facility
structure that is in electrical contact with the fill stem. The free end
of such wire shall be provided with a clamp or equivalent device for
convenient attachment to some metallic part that is in electrical
contact with the cargo tank of the tank vehicle.

Exception: Except as modified by 5-6.2.

5-6.3.5 Tank car facilities where flammable and combustible
liquids are loaded or unloaded through open domes shall be
protected against stray currents by permanently bonding the fill pipe
to at least one rail and to the facility structure, if of metal. Multiple
pipelines that enter the area shall be permanently bonded togetﬁer.
In addition, in areas where excessive stray currents are known to
exist, all pipelines entering the area shall be provided with insulating
sections to electrically isolate them from the facility piping.

Exception: These precautions shall not be required where only
Class IT or Class III liquids are handled and where there is no
probability that tank cars will contain vapors from previous cargoes
of Class I liquids.

5-6.3.6 Equipment such as piping, pumps, and meters used for the
transfer of Class I liquids between storage tanks and the fill stem of
the loading facility shall not be used for the transfer of Class Il or
Class III liquids.

Exception No. 1: This provision shall not apply to water-miscible
liquid mixtures where the class of the mixture is determined by the
concentration of liquid in water.

Exception No. 2: This provision shall not apply where the
equipment is cleaned between transfers.

-6.3.7 Remote pumps located in underground tanks shall have a
listed leak-detection device installed on the pump discharge side
that will indicate if the piEing system is not essentially liquidtight.
This device shall be checked and tested at least annually according
to the manufacturer’s specifications to ensure proper installation
and operation.

5-6.4 Loading and Unloading of Tank Vehicles.

5-6.4.1 Liquids shall be loaded only into cargo tanks whose
material of construction is compatible with the chemical characteris-
tics of the liquid. The liquid being loaded shall also be chemically
compatible with the liquid hauled on the previous foad unless the
cargo tank has been cleaned.

5-(%.4.2 To prevent a hazard due to a change in flash point of
liquids, no car§o tank or cargo tank compartment that has been
used for Class [ liquid shall be loaded with Class II or Class I liquid
until the tank or compartment has been cleaned and made free of
ignitible vapors.

5-6.4.3 Before loading tank vehicles through open domes, a
bonding connection shall be made to the vehicle or tank before
dome covers are raised and shall remain in place until filling is
completed and all dome covers have been closed and secured.

Exception: As modified by 5-6.1.2.

5-6.4.4 When transferring class 1 liquids, engines of tank vehicles or
motors of auxiliary or portable pumps shall be shut down during
making and breaking hose connections. If loading or unloading is
done without requiring the use of the motor of the tank vehicle, the
motor shall be shut down throughout any transfer operations
involving Class I liquids.

5-6.4.5 Filling through open domes into the tanks of tank vehicles
that contain vapor-air mixtures within the flammable range, or
where the liquid being filled can form such a mixture, shall be by
means of a downspout that extends to within 6 inches of the bottom
of the tank. If the downspout does not contact the tank bottom, a
reduced fill rate shall be used until the outlet becomes submerged.
This precaution shall not be required when loading%]iquids thatare
not accumulators of static electric charges. (NFPA 77, Recom-
mended Practice on Static Electricity, provides additional informa-
tion on protection against static electricity.)

5-6.4.6 When top loading a tank vehicle with Class [ or Class II
liquids without a vaFor control system, valves used for the final
control of flow shall be of the self-closing type and shall be manually
held open except where automatic means are provided for shutting
off the flow when the vehicle is full. Automatic shutoff systems shall
be provided with a manual shutoff valve located at a safe distance
from the loading nozzle to stop the flow if the automatic system fails.
When top loading a tank vehicle with vapor control, flow control
shall be in accordance with 5-6.4.7 and 5-4.4.8.

5-6.4.7 When bottom loading a tank vehicle, a positive means shall
be provided for loading a predetermined quantity of liquid, together

a secondary automatic shutoff control to prevent overfill. The
connecting components between the loading rack and the tank
vehicle that are required to operate the secondary control shall be
functionally compatible. The connection between the liquid loading
hose or pipe and the truck piping shall be by means of a dry
disconnect coupling.

5-6.4.8 When bottom loading a tank vehicle that is equipped for
vapor control, but when vapor control is not used, the wank shall be
vented to the atmosphere, at a height not lower than the top of the
cargo tank of the vehicle, to prevent pressurization of the tank.



NFPA 30 — A96 ROP

Connections to the facility’s vapor control system shall be designed
to prevent the escape of vapor to the atmosphere when not
connected to a tank vehicle.

5-6.4.9 When bottom loading is used, reduced flow rates, splash
deflectors, or other devices shall be used to prevent splashing and to
minimize turbulence.

5-6.4.10 Metal or conductive objects, such as gauge tapes, sample
containers, and thermometers, shall not be lowered into or
suspended in a compartment while the compartment is being filled
or immediately after cessation of pumping to permit the relaxation
of charge.

5-6.5 Loading and Unloading of Tank Cars.

5-6.5.1 Liquids shall be loaded only into tank cars whose material
of construction is compatible with the chemical characteristics of the
liquid. The liquid being loaded shall also be chemically compatible
with the liquid hauled on the previous load unless the tank car has
been cleaned.

5-6.5.2 To prevent a hazard from a change in flash point of liquids,
no tank car or tank car compartment that has been utilized for Class
[ tiquid shall be loaded with Class II or Class HI liquid until such
tank or compartment has been cleaned.

5-6.5.3 Filling through open domes into the tanks cars that contain
vapor-air mixtures within the flammable range or where the liquid
being filled can form such a mixture shall be by means of a
downspout that extends to within 6 inches of the bottom of the tank.
If the downspout does not contact the tank bottom, a reduced fill
rate shall be used until the outlet becomes submerged. This
precaution shall not be required when loading liquids that are not
accumulators of static electric charges. (NFPA 77, Recommended
Practice on Static Electricity, provides additional information on
static electricity protection.)

5-6.5.4 When bottom loading is used, reduced flow rates, splash
deflectors, or other devices shall be used to prevent splashing and to
minimize turbulence.

5-6.5.5 Metal or conductive objects, such as gauge tapes, sample
containers, and thermometers, shall not be lowered into or
suspended in a compartment while the compartment is being filled
or immediately after cessation of pumping to permit the relaxation
of charge.

A-5-6.3.1 Use of fixed fire protection systems, dikes, fire-rated
barriers, or combination of any of these can provide suitable
protection from exposures.

A-5-6.3.2 The intent of this requirement is to prevent the spread of
uncontrolled, spilled liquid from traveling beyond the loading or
unloading area and exposing surrounding equipment and buildings.
SUBSTANTIATION: This entire section has been rewritten to
improve clarity and to make it more easily interpreted. It is being
relocated accordin_FIto a reorganization of Chapter 5.

COMMITTEE ACTION: Accept.

(Log #CP16)
Committee: FLC-OPS
30-151 - (5-4.4.2): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Relocate existing 5-4.4.2 to new Section 5-7
and revise.

5-7 Wharves

5-7.1 This section shall apply to all wharves as defined in Section
1-6 whose primary purpose is the bulk transfer of liquids. General
purpose wEarves that handle bulk transfer of liquids and other
commodities shall meet the requirements of NFPA 307, Construc-
tion and Fire Protection of Marine Terminals, Piers and Wharves.

5-7.2 This section shall not apply to the following:

(a) Marine service stations, as covered in NFPA 30A, Automotive
and Marine Service Station Code;

(b) Marinas and boatyards, as covered in NFPA 303, Fire Protec-
tion Standard for Marinas and Boatyards;

(c) Wharves that handle liquified petroleum gases, as covered in
NFPA 59A, Standard for the Production, Storage and Handling of
Liquified Natural Gases (LNG) and NFPA 58, Standard for the
Storage and Handling of Liquified Petroleum Gases.

5-7.3 Incidental handling of packaged cargo of liquids and
loading/unloading of general cargo, such as ships stores, during
transfer of liquids shall be conducted only when approved by the
wharf supervisor and the senior officer of the vessel.

5-7.4 Wharves at which liquid cargoes are to be transferred in butk
to or from tank vessels shall be at least 100 ft (30 m) from any bridge
over a navigable waterway or from any entrance to or superstructure
of a vehicular or railroad tunnel under a waterway. The termination
of the loading or unloading fixed piping shall be at least 200 ft
(60 m) from any bridge or from any entrance to or superstructure of
a tunnel.
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5-7.5 The substructure and deck of the wharf shall be substantially
designed for the use intended. The deck shall be permitted to be of
any material that will afford the desired combination of flexibility,
resistance to shock, durability, strength, and fire resistance. Heavy
timber construction shall be permitted.

5-7.6 Tanks used exclusively for ballast water or Class Il or Class III
liquids shall be permitted to be installed on a suitably designed
wharf.

5-7.7 Loading pumps capable of building up pressures that exceed
the safe working pressure of cargo hose or loading arms shall be
provided with bypasses, relief valves, or other arrangements to
protect the loading facilities against excessive pressure. Relief
devices shall be tested at least annually to determine that they
function satisfactorily at their set pressure.

5-7.8 All pressure hoses and couplings shall be inspected at
intervals appropriate to their service. With the hose extended, the
hose and couplings shall be tested using the in-service maximum
operating pressure. Any hose showing material deterioration, signs
of leakage, or weakness in its carcass or at the couplings shall be
withdrawn from service and repaired or discarded.

5-7.9 Piping, valves, and fittings shall meet applicable requirements
of Chapter 3 and shall also meet the following requirements;

5-7.9.1 Flexibility of piping shall be assured by appropriate layout
and arrangement of piping supports so that motion of the wharf
structure resulting from wave action, currents, tides, or the mooring
of vessels will not subject the piping to excessive strain.

5-7.9.2 Pipe joints that depend on the friction characteristics of
combustible materials or on the grooving of pipe ends for mechani-
cal continuity of piping shall not be permitted.

5-7.9.3 Swivel joints shall be permitted to be used in piping to
which hoses are connected and for articulated swiveljoint transfer
systems, provided the design is such that the mechanical strength of
the joint will not be impaired if the packing materials should fail, for
example, by exposure to fire.

5-7.9.4 Each line conveying Class I or Class 11 liquids leading to a
wharf shall be provided with a readily accessible block valve located
on shore near the approach to the wharf and outside of any diked
area. Where more than one line is involved, the valves shall be
grouped in one location.

5-7.9.5 Means shall be provided for easy access to any cargo line
valves that are located below the wharf deck.

5-7.10 Pipelines on wharves that handle Class I or Class I1 liquids
shall be adequately bonded and grounded. If excessive stray
currents are encountered, insulating flanges or joints shall be
installed. Bonding and grounding connections on all pipelines shall
be located on the wharf side of insulating flanges, if used, and shall
be accessible for inspection. Bonding between the wharf and the
vessel shall not be required.

5-7.11 Hose or articulated swiveljoint pipe connections used for
cargo transfer shall be capable of accommodating the combined
effects of change in draft and change in tide. Mooring lines shall be
kept adjusted to prevent surge of the vessel from placing stress on
the cargo transfer system. Hose shall be supported to avoid kinking
and damage from chafing.

5-7.12 Material shall not be placed on wharves in such a manner as
to obstruct access to fire fighting equipment or important pipeline
control valves. Where the wharf is accessible to vehicle traffic, an
unobstructed roadway to the shore end of the wharf shall be
maintained for access of fire fighting apparatus.

5-7.13 Loading or unloading shall not commence until the wharf
supervisor and the person in charge of the tank vessel agree that the
tank vessel is properly moored and all connections are properly
made.

5-7.14 Mechanical work shall not be performed on the wharf
during cargo transfer, except under special authorization based on a
review of the area involved, methods to be employed, and precau-
tions necessary.

5-7.15 Sources of ignition shall be controlled during transfer of
liquids. Mechanical work, including but not limited to vehicular
traffic, welding, grinding, and other hot work, shall not be per-
formed during cargo transfer except as authorized by the wharf
supervisor and the senior officer on the vessel. Smoking shall be
prohibited at all times on the wharf during cargo transfer opera-
tions. .

5-7.16 For marine terminals handling flammable liquids, Figure 5-
77.16 shall be used to determining the extent of hazardous (classi-
fied) areas for the purpose of installation of electrical equipment.

5-7.17 Where a flammable atmosphere might exist in 31e vessel
cargo compartment, cargo transfer systems shall be designed to limit
the velocity of the incoming liquid stream to 3 feet per second until
the compartment inlet opening is sufficiently submerged to prevent

splashin%.
5-7.18 Filters, fumps, wire screens and, other devices that might
produce static electric charges through turbulence shall be so

located to allow a minimum of 30 seconds relaxation time prior to
discharging cargo into the compartment.
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5-7.19* Spill collection shall be provided around manifold areas to
prevent spread of liquicls to other areas of the wharf or under the
W{Iarf. Vapor seals shall be provided on all drain lines leaving the
wharf.

5-7.20 Where required, wharves shall have a system to isolate and
shutdown the loading operation in the event of failure of a hose,
loading arm, or manifold valve. This system shall meet all of the
following requirements:

(a) If the protective system closes a valve on a gravity fed or
pipeline fed loading system, care shall be taken to ensure the line is
protected from any resulting pressure surges.

(b) Emergency shutdown systems shall be permitted to be
automatically or manually activated. Manually activated device(s)
shall be well marked and accessible during an emergency.

5-7.21* Fire protection for wharves shall be related to the products
being handled, emergency response capability, size, location,
frequency of use and adjacent exposures. B

A-5-7.19 Where practizal, the collection basin should be drained to
a remote location.

A-5-7.21 Because of the many variables involved, exact require-
ments cannot be provided. However, Table 5-7.21 provides
guidance on the level of fire protection typically provided at wharves
and marine terminals handling flammable liquids. (See table
below.)

5-7.21.1 Where a fire water main is provided, the main shall be
permitted to be wet or dry. In all cases, isolation valves and fire
department connections shall be provided at the wharf-to-shore
connection.

5-7.21.2 Where a fire water main is provided, hydrants and
monitors shall be provicled so that effective fire water streams can be
agplied to any berth or loading manifold from two directions.

-7.21.3 Fire water pumps, fire hoses, fire water mains, foam
systems and other fire suppression equipment shall be maintained
and tested in accordance with NFPA 25, Standard for the Inspection,
Testing, and Maintenance of Water-Based fire Protection Systems.

5-7.21.5 Where no fire water main is provided, at least two 150
pound dry chemical extinguishers shall be provided. The extin-
guishers shall be locatecl within 50 feet of pump or manifold areas
and shall be easily reached along emergency access paths.
SUBSTANTIATION: This entire section has been rewritten to
improve clarity and to make it more easily interpreted. Itis being
relocated according to 2. reorganization of Chapter 5.

(Lo%{#CPI 7
Committee: FLC-OPS
30-152 - (5-5): Accept

SUBMITTER: Technical Committee on Operations,

RECOMMENDATION: Relocate existing 5-5 to new section 5-10
and revise.

5-10 Vapor Recovery and Vapor Processing Systems.
5-10.1 Scope.

5-10.1.1 This section shall apply to vapor recovery and vapor
processing systems where:

(a) The vapor source operates at pressures from vacuum up to and
including 1 psig (6.9 kPa), or

(b) There is a potential for vapor mixtures in the flammable range.

5-10.1.2 This section shall not apply to:

-(a) Marine systems that comply with U.S. DOT Regulations 33CFR
Parts 154, 155, 156, and U.S. Coast Guard Regulations 46CFR Parts
30, 32, 35, 39.

(b) Marine service station systems that comply with NFPA 30A.

5-10.2 Overpressure/Vacuum Protection. Tanks and equipment
shall have independent venting for overpressure or vacuum
conditions that might occur from malfunction of the vapor recovery
or vapor processing system.

Exception: For tanks, venting shall comply with 2-3.5 or 2-3.6.

5-10.3 Vent Location.

5-10.3.1 Vents on vapor processing systems shall be not less than 12
ft (3.6 m) from adjacent ground level, with outlets locared and
directed so that ignitible vapors will disperse to a concentration
below the lower flammable limit (Ifl) before reaching any location
that might contain an ignition source.

5-10.3.2 Vapor grocessing equipment and vents shall be located in
accordance with 5-3.2,

5-10.4 Vapor Collection Systems.

5-10.4.1 Vapor collection piping shall be designed to prevent
trapping liquid.

5-10.4.2 Vapor recovery and vapor processing systems that are not
designed to handle liquid shall be provided with a means to
eliminate any liquid that carries over to or condenses in the vapor
collection system.

5-10.5*% Liquid Level Monitoring.

5-10.5.1 Aliquid knock-out vessel used in the vapor collection
system shall have means to verify the liquid level and a high liquid
level sensor that activates an alarm.

COMMITTEE ACTION: Accept. 5-10.5.2 For unmanned facilities, the high liquid level sensor shall
initiate shut down of liquid transfer into the vessel and shutdown of
VapOor recovery or vapor processing systems.
Table A-5-7.21 Typical Fire Protection for Wharves and Marine Terminals
tre kxtinguisher Dry Monitors &
Chemical Hose Foam
Water Hydrant International | Emergency | Concentrate
Demand Monitors 150 Ib Shore Equipment gal Fire Boat
gpm gpm 2 Hose Reels 30 1b Wheeled | Connection ckers Required | Connection
Barge Terminals 500-1000 2-500 Two11/4 2 NR NR 1 lOOb NR
Tanks 1000-2000 2-500 Two 11/4 2 1 1 1 300b 2
20,000 DWT and under
20-70,000 DWT 2000 21000 | our 1 1/4¢ 2 od 2 1 2000 2
70,000 DWT and over 2000f 2-1000 Four 1 1/4€ 3 od 2 1 2000¢ 2
Sea Islands 2000-4000F 3-1000 Four 1 1/4¢ 4 2 3 2 3000 2

NR = Not Required.

(a) A minimum of two 1 1/2 in. hydrant outlets should be provided at each monitor riser.

{b) Can be provided by onshore mobile equipment.

{c) One hose reel at each berth should have foam capability.
(d) The proximity of adjacent berths may reduce total required.
(e)* Add foam for under-dock system (0.16 x 0.3 x 30 x area).
(f)* Add water for under-dock system (0.16 x area)

*Under-dock systems are optional.
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5-10.6 Overfill Protection.

5-10.6.1 Storage tanks served by vapor processing or vapor recovery
systems shall be equipped with overfill protection in accordance with
Section 2-10.

5-10.6.2 Overfill protection of tank vehicles shall be in accordance
with 5-6.4.6 through 5-6.4.8.

5-10.6 Sources of Ignition.

5-10.6.1 Vapor Release. Tank or equipment openings provided for
purposes of vapor recovery shall be protected against possible vapor
release in accordance with 2-4.6.6, 25.4.9, 5-6.4.7, and 5-6.4.8.

5-10.6.2% Electric. Electrical area classification shall be in
accordance with 5-3.6.

5-10.6.3* Static Electricity. Vapor collection and vapor processing
equipment shall be protected against static electricity in accordance
with 5-9.4.

5-10.6.4* Spontaneous Ignition. Where there is the potential for
spontaneous ignition, precautions shall be taken either by design or
written procedures to prevent ignition.

5-10.6.?* Friction Heat or Sparks from Mechanical Equipment.
Mechanical equipment used to move vapors that are in the
flammable range shall be designed to prevent sparks or other
ignition sources under both normal and equipment malfunction
conditions.

5-10.6.6*% Flame Propagation. Where there is reasonable potential
for ignition of a vapor mix in the flammable range, means shall be
provided to stop the propagation of flame through the vapor
collection system. The means chosen shall be appropriate for the
conditions under which they will be used.

5-10.6.7 Explosion Protection. Where used, explosion protection
systems shall comply with NFPA 69, Standard on Explosion
Prevention Systems.

5-10.7 Emergency System Shutdown. Emergency shutdown systems
shall be designed to fail to a safe position in the event of loss of
normal system power (i.e., air or electric) or equipment malfunc-
tion.

5-10.8 Fire Protection. Fire protection shall be provided for vapor
recovery systems that have flammable vapor enricﬂing systemns and
shall be capable of reaching the vapor collecting and enriching
systems. Small vapor recovery systems shall be permitted to be
protected with 150 1b dry chemical extinguishers.

NOTE: All Appendix items are renumbered accordingly.
SUBSTANTIATION: This entire section has been rewritten to
improve clarity and to make it more easily interpreted. It is being
relocated according to a reorganization of Chapter 5.
COMMITTEE ACTION: Accept.

(Log #CP18)
Committee;: FLC-OPS
30- 153 - (5-6.1, 5-6.3 through 5-6.7): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Combine these sections into a new Section -
5-12 and revise as follows:

5-12 Fire Protection and Fire Suppression

5-12.1 General

5-12.1.1 This Section covers the commonly recognized manage-
ment control systems and methods used to prevent or minimize the
loss from fire or explosion in liquid processing facilities. Other
recognized fire prevention and control factors, involving construc-
tion, location, separation, etc., are addressed elsewhere in this
Chapter.

5-12.2 The wide range in size, design and location of liquid
processing facilities precludes the inclusion of detailed fire
prevention and control systems and methods applicable to all such
facilities. The authority having jurisdiction shall be consulted on
specific cases or qualified engineering judgment shall be exercised

5-12.2 Portable Fire-Control Equipment.

5-12.2.1 Listed portable fire extinguishers shall be provided for
facilities in such quantities, sizes, and types as might be needed for
the special hazards of operation and storage. (NFPA 10, Standard
for Portable Fire Extinguishers, provides information on the
suitability of various types of extinguishers.)

5-12.2.2 When the need is indicated, standpipe and hose systems,
installed in accordance with NFPA 14, Standard for the Installation
of Standpipe and Hose Systems, or hose connections from sprinkler
systems using combination spray and straight stream nozzles,
installed in accordance with NFPA 13, Standard for the Installation
of Sprinkler Systems, shall be used.

5-12.2.3 When the need, mobile foam apparatus shall be provided.
(NFPA 11C, Standard for Mobile Foam Apparatus, provides
information on the subject.)
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5-12.2.4 Automotive and trailer-mounted fire apparatus, where
determined necessary, shall not be used for any purpose other than
fire fighting,.

5-12.2.7 Fixed Fire Control Equipment.

5-12.2.1 A reliable water supply or other suitable fire control agent
shall be available in pressure and quantity to meet the fire demands
indicated by the special hazards of operation, storage, or exposure.

5-12.2.2 Hydrants, with or without fixed monitor nozzles, shall be
provided in accordance with accepted practice. The number and
placement will depend on the hazard of the liquid-processing
facility, storage. (See NFPA 24, Standard for the Installation of
Private Fire Service Mains and Their Appurtenances, for information
on this subject.)

5-12.2.3 Where the need is indicated by the hazards of liquid
Erocessing, storage, or exposure, fixed protection shall be provided

y means of approved sprinkler systems, water spray systems, deluge
systemns, fire resistive materials, or a combination of these. (See
NFPA 13, Standard for the Installation of Sprinkler Systems, and
NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec-
tion, for information on these subjects.)

5-12.2.4 Where provided fire contro} systems shall be designed,
installed, and maintained in accordance with the following NFPA
standards:

(a) NFPA 11, Standard for Low Expansion Foam and Combined
Agent Systems;

(b) NFPA 11A, Standard for Medium- and High-Expansion Foam
Systems;

(c) NFPA 12, Standard on Carbon Dioxide Extinguishing Systerns;

(d) NFPA I2A, Standard on Halon 1301 Fire Extinguishing
Systems;

(e) NFPA 12B, Standard on Halon 1211 Fire Extinguishing
Systems;

(f) NFPA 16, Standard on the Installation of Deluge Foam-Water
Sprinkler and Foam-Water Spray Systems;

(g) NFPA 17, Standard for Dry Chemical Extinguishing Systems.

5-12.5 Detection and Alarm.

5-12.5.1 An approved means for prompt notification of fire or
emergency to those within the plant and to the available public or
mutual aid fire department shall be provided.

5-12.5.2 Those areas, including buildings, where a potential exists
for a flammable liquid spill shall be monitored as appropriate. Some
methods may include:

(a) Personnel observation or patrol;

(b) Process monitoring equipment that would indicate a spill or
leak might have occurred;

(c) Provision of gas detectors to continuously monitor the area
where facilities are unattended.

5-12.6 Emergency Planning and Training

5-12.6.1 Personnel responsible for the use and operation of fire
protection equipment shall be trained in the use of that equipment.
Refresher training shall be conducted at least annually.

5-12.6.2 Planning of effective fire control measures shall be
coordinated with local emergency response agencies.

5-12.6.3 Procedures shall be established to provide for safe
shutdown of operations under emergency conditions. Provisions
shall be made for periodic training, inspection, and testing of
associated alarms, interlocks, and controls.

5-12.6.4 The emergency procedure shall be kept readily available
in an operating area and updated regularly.

5-12.6.5 Where premises are likely to be unattended for consider-
able periods of time, a summary of the emergency plan shall be
posted or located in a strategic and accessible location.

5-12.7 Inspection and Maintenance.

5-12.7.1 All fire protection equipment shall be properly main-
tained, and periodic inspections and tests shall be done in accor-
dance with both standard practice and equipment manufacturer’s
recommendations.

5-12.7.2 Maintenance and operating practices shall control leakage
and prevent spillage of flammable liquids.

5-12.7.3 Combustible waste material and residues in operating
areas shall be kept to a minimum, stored in covered metal contain-
ers, and disposed of daily.

5-12.7.4 Ground areas around facilities where liquids are stored,
handled, or used shall be kept free of weeds, trash, or other
unnecessary combustible materials.

5-12.7.5 Aisles established for movement of personnel shall be
maintained clear of obstructions to permit orderly evacuation and
ready access for manual fire fighting activities.
SUBSTANTIATION: This entire section has been rewritten to
improve clarity and to make it more easily interpreted. It is being
relocated according to a reorganization of Chapter 5.
COMMITTEE AC’%ION: Accept.
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(Log #CP19)
Committee: FLC-OPS
30- 154 - (5-6.2): Accept.
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Relocate current 5-6.2 to new section 5-9.
and renumber as follows:

59 Control of Ignition Sources.

5-9.1 Precautions shall be taken to prevent the ignition of
flammable vapors. Sources of ignition include, but are not limited
to:

(a) Open flames

(b) Lightning

(c) Hot surfaces

(d) Radiant heat

(e) Smoking

(f) Cutting and welding

(g) Spontaneous ignition

(h) Frictional heat or sparks

(i) Static electricity

(j) Electrical sparks

(k) Stray currents

(1) Ovens, furnaces, and heating equipment.

5-9.2 Smoking shall be permitted only in designated and properly
identified areas.

5-9.3 Welding, cutting, and similar spark-producing operations
shall not be permitted in areas containing flammable liquids untit a
written permit authorizing such work has been issued. The permit
shall be issued by a person in authority following his/her inspection
of the area to assure that proper precautions have been taken and
will be followed until the job is completed. (See NFPA 51B, Standard
for Fire Prevention in Use of Cutting and Welding Processes.)

5-9.4 Static Electricity. All equipment, such as tanks, machinery,
and piping, where an ignitable mixture may be present shall be
bonded or connected to a ground. The bond or ground or both
shall be physically applied or shall be inherently present by the
nature of the installation. Electrically isolated sections of metallic
piping or equipment shall be bonded to the other portions of the
system or individually grounded to prevent hazardous accumulations
of static electricity. (NFPA 77, Recommended Practice on Static
Electricity, provides information on this subject.)
SUBSTANTIATION: This entire section has been rewritten to
improve clarity and to make it more easily interpreted. It is being
relocated according to a reorganization of Chapter 5.
COMMITTEE AC'lg]ON: Accept.

(Log #CP20)
Committee: FLC-OPS
30- 155 - (5-6.3.1): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Add the following to 5-6.3.1:

“Water-based fire protection systems shall be inspected, tested, and
maintained in accordance with NFPA 25, Standard for the Inspec-
tion, Testing, and Maintenance of Water-Based fire Protection
Systems.”

SUBSTANTIATION: This addition provides the user with guidance
on proper maintenance of fire protection systems.
COMMITTEE ACTION: Accept.

(Log #CP21)
Committee: FLC-OPS
30-156 - (5-11): Accept
SUBMITTER: Technical Committee on Operations,
RECOMMENDATION: Add a new Section 5-11 to read as follows:

5-11 Management of Fire Hazards

5-11.1 This section shall apply to the management methodology
used to identify, evaluate, and control the hazards involved in
processing and handling of flammable and combustible liquids.
Theses hazards include, but are not limited, to, preparation,
separation, purification, and change of state, energy content, or
composition.

5-11.2 Operations involving flammable and combustible liquids
shall be reviewed to ensure that fire and explosion hazards resulting
from loss of containment of liquids are Yrovided with corresponding
fire prevention and emergency action plans.

Exception No. 1: Operations where liquids are used solely for on-
site consumption as fuels.

Exception No. 2: Operations where Class II or Class I liquids are
. stored in atmospheric tanks or transferred at temperatures below
their flash points.
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Exception No. 3: Retail occupancies, crude petroleum exploration
and production operations, and normally unoccupied facilities in
remote locations.

5-11.3 The extent of fire prevention and control that is provided
shall be determined by means of an engineering evaluation of the
operation and application of sound fire protection and process
engineering principles. This evaluation shall include, but not be
limited to:

(a) Analysis of the fire and explosion hazards of the operation.

(b) Analysis of hazardous materials and chemicals and hazardous
reactions used in the operation and the safeguards taken to control
them.

(c) Analysis of applicable facility design requirements in Sections 5-
3 through 5-8.

(d) Analysis of applicable requirements for liquid handling,
transfer, and use, as covered in Sections 5-3 through 5-8.

(e) Analysis of local conditions, such as exposure to and from
adjacent properties and exposure to floods, earthquakes, and
windstorms.

(f) analysis of the emergency response capabilities of the local
emergency services.

5-11.4 A written emergency action plan that is consistent with
available equipment and personnel sgall be established to respond
to fires and related emergencies. This plan shall include the
following:

(a) Procedures to be followed in case of fire, such as sounding the
alarm, notifying the fire department, evacuating personnel, and
controlling and extinguishing the fire.

(b) Procedures and schedules for conducting drills of these
procedures.

(c) Appointment and training of personnel to carry out assigned
duties. These duties shall be reviewed at the time of initial assign-
ment, as responsibilities or response actions change, and whenever
anticipated duties change.

(d) Maintenance of fire protection equipment.

(e) Procedures for shutting down or isolating equipment to reduce
the release of liquid. This shall include assigning personnel
responsible for maintaining critical plant functions or shutdown of
plant processes.

(f) Alternate measures for the safety of occupants.

5-11.5 Personnel responsible for the use and operation of fire
protection equipment shall be trained in the use of that equipment.
Refresher training shall be conducted at least annually.

5-11.6 Planning of effective fire control measures shall be
coordinated with local emergency response agencies.

5-11.7 Procedures shall be established to provide for safe shutdown
of operations under emergency conditions. Provisions shall be made
for periodic training, inspection, and testing of associated alarms,
interlocks, and controls.

5-11.8 The emergency procedure shall be kept readily available in
an operating area and updated regularly.

5-11.9 Where premises are likely to be unattended for considerable
periods of time, a summary of the emergency plan shall be posted or
located in a strategic and accessible location.

5-11.10 The fire hazards management review conducted in
accordance with 5-11.2 shall be repeated whenever the hazards
leading to a fire or explosion change signiﬁ cantly. Conditions that
might require repeating a review include, but nit be limited to:

(a) When changes occur in the materials in process.

(b) When changes occur in process equipment.

(c) When changes occur in process control.

(d) When changes occur in operating procedures or assignments.
SUBSTANTIATION: This new section presents a holistic approach
to the management of fire hazards and is considered a key step in
the prevention of fires and explosions in the process industries. This
material summarizes the previous material used by NFPA 30 to cover
management issues and provides new material in light of major
regulatory developments.

COMMITTEE ACTION: Accept.

(Log #92)

Committee: FLC-OPS
30- 157 - (5-11 (New)): Acceptin Principle
SUBMITTER: Byron L Briese, HSB Professional Loss Control
RECOMMENDATION: Combine certain sections of existing text,
notably from section 5-6.1.3 and 5-6.4.1 with new material. This
newly numbered section would provide a comprehensive approach
to Process Hazards Management issues.

5-11.1 This section shall a;z[)ly to the management methodology
used to identify, evaluate and control flammable or combustible
liquids processing, handling and storage hazards. Liquid hazards
can involve, but are not limited to, preparation; separation;
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purification; change of state, energy content, or composition.

5-11.2 Flammable and combustible liquid operations in one
location involving 10,000 lb (1200 gal water equivalent) or more
shall be reviewed to assure that fire and explosion hazards froma
potential loss of containment incident are provided with correspond-
ing fire prevention and emergency action plans. (See Appendix A
for assistance in converting pounds of liquid to gallons of liquid).

Exception No. 1: Operations where liquids are used solely for on-
site consumption as a fuel, if such fuels are not part of an operation
containing another liquid.

Exception No. 2: Operations where Class II or III liquids are stored
in atmospheric tanks or transferred at temperatures below their flash

oints.
pException No. 3: This provision shall not apply to retail facilities,
crude petroleum drilling or servicing operations or normally
unoccupied remote facilities.

5-11.3 The process hazards management review should segment
the operations into contiguous, homogeneous, process units.

5-11.4 The extent of fire prevention and control provided for the
liquid processing facility shall be determined by an engineering
evaluation of the operation, followed by the application of sound
fire protection and process engineering principles. The evaluation
shall include, but not be limited:

(a) Analysis of fire and explosion hazards of the liquid operation.

(b) Analysis of hazardous materials, hazardous chemicals, or
hazardous reactions in the operations and the safeguards taken to
control such materials, chemicals or reactions.

(c) Analysis of facility design requirements in Section 5-XX.

(d) Analysis of the liquid handling, transfer, and use requirements
in Section 5-XX.

(e) Analysis of local conditions, such as exposure to and from
adjacent properties, flood potential, or earthquake potential.

(f) Analysis of the capability of the fire department or mutual air
response.

5-11.5 A written emergency action plan, consistent with the
available equipment and personnel, shall be established to respond
to fires and emergencies. This plan shall include the following:

(a) Procedures to be used in case of fire, such as sounding the
alarm, notifying the fire department, evacuating personnel, and
controlling and extinguishing the fire.

(b) Procedure and schedule for conducting drills of these
procedures outlined in 5-11.5(a).

(c) Appointmentand training of persons to carry out fire safety
duties. The duties shall be reviewed at the time of initial assignment,
as responsibilities or actions change, or whenever anticipated duties
change.

(d) Maintenance of fire protection equipment.

(e) Shutdown or isolation of equipment to reduce the escape of
liquid. This shall incorporate personnel assignments for the
maintenance of critical plant functions or shutdown of plant
processes.

(f) Alternate measures for the safety of occupants while an fire
protection equipment is shut down.

5-11.6 The process hazards management review conducted in
accordance with 5-11.2 shall be repeated whenever the hazards
leading to fire/explosion are significantly altered. This can occur
under, but not be limited to, the circumstances below:

(a) when changes occur in the materials-in-process.

(b) when changes occur in process equipment.

(c) when changes occur in process control.

(d) when changes occur in operating procedures or assignments.
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A-5-11.2 The quantity of 10,000 Ib converts to approximately 1,200
gal of water at 50°F (10°C). To compute the gallons of the liquid
being considered, divide the 1,200 gal of water by the density of the
liquid.

For example, the density of Ethyl Alcohol is 0.8. The 10,000 lb
exempt quantity of Ethyl Alcohol would be 1,200 gal/0.8 or 1,500

A-5-11.4 Fire prevention and control analysis and emergency
action plans should be written documents prepared by personnel
familiar with the hazards of the subject site. Each site should be
examined by sEeciﬁc operations such as: process/manufacturing
areas, storage buildings, tank farms, etc.

Appropriate fire prevention measures should be delineated for
each site operation. These measures can include: process controls,
vessel integrity, ventilation systems, static electricity controls,
classified electrical equipment, and control of material handling
equipment. Maintenance procedures needed to assure the
reliability of these preventative measures should also be included in
e document.

The Occupational Health and Safety Administration (OSHA) of
the United States Department of Labor has promulgated a standard
regarding Process Safety Management (PSM), that requires certain
facilities handling designated hazardous materials to implement a
Process Safety Management program. The essential elements of the
plan are as follows:

1. Employee Participation
. Process Safety Information
. Process Hazard Analyses
Operating Procedures
Training
Contractor’s Safety
. Pre-Startup Safety Review
. Mechanical Integrity
. Hot Work Permits

10 Management of Change

11. Incident Investigation

12. Emergency Planning and Response

13. Compliance Audits

14. Trade Secrets.

SUBSTANTIATION: The holistic management of process related
issues has been identified as a key step in the prevention of fires and
explosions within the process industries. This proposal summarizes
the previous material used by NFPA 30 to cover management issues
and provides new material in the light of major regulatory develop-
ments.

COMMITTEE ACTION: Accept in Principle.

Refer to Proposal 30-156 (Log #CP21).

COMMITTEE STATEMENT: The Technical Committee’s version
meets the intent of this proposal.
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PART 1

(Log #CP1)
321-1 - (Entire Document): Accept
SUBMITTER: Technical Committee on Fundamentals
RECOMMENDATION: Withdraw the 1991 edition of NFPA 321.
SUBSTANTIATION: The entire text of NFPA 321 has been
incorporated into the proposed 1996 edition of NFPA 30, Flam-
mable and Combustible Liquids Code.
COMMITTEE ACTION: Accept.
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PART III

395-1 - i -1.1 (b&,l 1-1.2(a) and 1-2): Reject
SUBMI R: Rick Thornberry, ConVault
RECOMMENDATION: Revise text to read as follows:

1-1.1(b) At isolated construction sites and isolated earth-moving
projects, including gravel pits, quarries, and borrow pits, where, in
the opinion of the authority having jurisdiction, it is not necessary to
comply with the more restrictive requirements of NFPA 30,
Flammable and Combustible Liquids Code, and NFPA 30A,
Automotive and Marine Service gg;jgn Code; and

1-1.2(a) The storage, handling, and use of feet tanks and contain-
ers that are installed or used in accordance with NFPA 31, Standard
for the Installation of Qil-Burning Equipment; NFPA 37, Standard
for the Installation and Use of Stationary Combustion Engines and
Gas Turbines; and NFPA 30A, Automotive and Marine Service
Station Code, and

1-2 Purpose. The purpose of this standard shall be to provide
reasonable re(l.]uirements for the storage of Class I flammable and
Class I1 and Class IIIA combustible liquids that are less restrictive
than the requirements of NFPA 30, Flammable and Combustible
Liquids Code, utomotive ine Servic
Station Code, for use in the specific situations set forth in 1-1.1.
SUBSTANTIATION: The&)ur ose of this proposal is to correlate
the scopes of NFPA 395 an N!?PA 30A regarding fueling of motor
vehicles. Companion proposals have been submitted to A 30A
to provide an appropriate reference to NFPA 395 with the intent of
exem%ﬁng farms and isolated sites from the requirements of NFPA
30A when permitted by the authority having jurisdiction provided
compliance is achieved in accordance with A 395. These
revisions will eliminate potential conflicts between the application of
the two standards and afl)low the authority ha]:l/l:Fq[g jurisdiction to
make the appropriate judgment as to when
in lieu of A 30A.
COMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: NFPA 395 has been withdrawn and its
text inco;ﬁomted as a separate chapter in NFPA 30. NFPA 30
includes the necessary exclusions to prevent conflict with NFPA 30A.

(Log #1)

395 may be used

(Log #2)
395- 2 - 52-3.1 (New)): Reject
SUBMITTER: Rick Thornberry, ConVault
RECOMMENDATION: Add a new Section 2-3.1 to read as
indicated in the following and renumber the remaining sections
accordingly:

2-3.1 Tﬁe aggregate capacity of aboveground tanks storing Class I
or II liquids shall not exceed 1,100 galeg},165 L). For locations
other than farms, the aggregate ca{)acity of aboveground tanks used
for the temporary storage o%aCIass I liquids for not more than 90
days shall not exceed 10,000 gal (437,875).

SJISSSTANTIATION: Presently, there are no aggregate capacity
limits for regulating the aboveground stora%e of Class | and II
liquids in tanks of 60 to 1,100 gal capacity. For fire safety reasons, a
maximum limit should be placed on the storage of such liquids
when stored in accordance with this standard instead of NFPA 30 or
NFPA 30A. The maximum quantities proposed for permanent tanks
is 1,100 gal total for Class [ and II liquids stored aboveground. This
is a reasonable amount to allow for the day to day operations of a
t)g)ical relatively small farm. Larger farms should comply with NFPA
30 and 30A due to the increasedﬁmzard of the larger quantities of
such liquids being stored and dispensed.

For locations other than farms such as construction sites and
excavations, temporary storage of Class II liquids is allowed for up to
10,000 gl ag%re te capacity for a period not to exceed 90 days.
Again, this will allow for the normal operations that occur at such
locations. The authority having jurisdiction will have the ability to
re-permit such operations every 90 days to ensure that they are being
conducted safely.

These limits are based upon similar criteria in the 1994 Uniform
Fire Code Section 7904.2.5.1 for private use on farms and rural areas
and construction sites, earth-moving projects, gravel pits or borrow

1ts.

OMMITTEE ACTION: Reject.
COMMITTEE STATEMENT: This proposal would establish limits
on storage at such sites heretofore not mandated. The Technical
Committee is not sure what constitutes a reasonable upper limit.

(Log #CP1)
395- 3 - (Entire Document): Accept
SUB : Technical Committee on Tank Storage and Pif\)}n Systems
RECOMMENDATION: Withdraw the 1993 Edition of A 395,
Standard for the Storage of Flammable and Combustible Liquids at
Farms and Isolated Sites.
SUBSTANTIATION: The entire text of NFPA 395 has been
incorporated as a Chapter in NFPA 30.
CO] TTEE ACTION: Accept.




