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FOREWORD

This regulation is promulgated to establish reasonable standards for
the storage, handling or use of flarmmable and combustible liquids.

Flammable and combustible liquids continue to represent a substantial
hazard in the protection of life and proverty. In a recent study, it was re-
vealed that flammable and combustiole liquid fires represented the 5th high-
est in frequency of all materials involved in fire. Un a property loss basis
of dollars and cents, flammable and combustible liquids ranked second highest.

The immense strides made in the chemical industry and petrolesum indus-
try places the flammable or combustible liquid in the forefront as a product
or raw naterial. It follows that these products or raw materials find their
way into places of employment.. Therefore, this regulation is promulgated to
safeguard the worker and the place in which he works.

This Regulation is promulgated by the Commissioner of Labor and Indus-
try of the State of New Jersey under authority vested in him by Section 9 of
the “orker Health and Safety Act, P.L. 1965, c.15L, N.J.S.A. 3L:6A as follows:

The Commissioner shall make and promulgate rules
and regulations reasonably necessary to implement
the purposes of this act. Such rules and regula-
tions shall have the force and effect of law and
shall be enforced in the manner provided in this
acteeess

The same statute provides authority for the Commissioner to grant ex-
ceptions from the requirements of rules and regulations in accordance with
Section 23 as follows:

The Commissioner shall have the power and author-
ity to grant exceptions from the literal require-
ments of rules and regulations promulgated under
this act. Such exception shall be granted in any
particular case only where it is clearly evident
that it is necessary to prevent undue hardship or
where existing conditions prevent compliance. In
no case shall any exception be granted unless in
the opinion of the Commissioner reasonable pro-
tection of the health and safety of workers and
the public will be maintained hereby. An appli-
cation for an exception shall be filed in writing
with the Commigsioner, setting forth specifically
the requirements of the rules and regulations
from which an exception is desired and the reason
why enforcement of the applicable provisions of
the rules and regulations is unreasonable. The
Commissioner shall grant or deny the exception
within 30 days from the date of receipt by him of
the application. The Commissioner shall maintain
a record of all exceptions granted and shall make
such record reasonably available for public ex-
amination and shall mail a copy of all rulings
granting exceptions to the members of the board.
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It is important to note that in some cases approval of more
than one State Agency could be a requirement,

Under Title 3l Chapter 7 of the Revised statutes, originally
enacted in 1935, construction of containers (Pressure Vessels) is
regulated by the New Jersey Board of Boiler, Refrigeration and
Pressure Vessels rules. This board operates as part of the
Mechanical Inspection Bureau in the Division of Labor, Department
of Labor and Industry. Nothing contained in this regulation is
intended to be in conflict with or less restrictive than the
current rules promulgated by the board ani spproved by the
Commissioner, Copies of current pressure vessel rules and
regulations may be obtained upon request from the Mechanical
Inspection Bureau.

Prior to promulgation this Regulation was submitted to the
New Jersey State Industrial Safety Committee, Public Hearing, and
the New Jersey Industrial Safety Board in accordance with
requirements of the Worker Health and Safety Act,
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SECTION 1
GENERAL PROVISIONS

1.1 PURPOSE

l.1.1 The purpose of this Regulation is to provide reasonable
standards for the storage, handling and use of flammable
and combustible liquids for the protection of the health
and safety of all employees,

l.2 SCOPE OF REGULATION

1.2.1 This Regulation shall apply in places of employment included
in the Worker Health and Safety Act, P.L. 1965, c. 15,
N.J.S.A. 3L:6A using:

(a) Liquids with a flash point below 200°F

(b) Liquids with flash points above 200°F which when
heated assume the char%cteristics of liguids with
flash points below 200 °F,.

l.2.,2 This Regulation shall not apply to:
(a) Class III B liquids
(b) Transportation of flammable and combustible liquids.,

(¢) Liquids without flash points that may be flammable under
some conditions, such as certain halogenated hydrocarbons
and mixtures containing halogenated hydrocarbons.

(d) Mists, sprays or foams, except flammable serosols.

1.2.,3 Additional requirements may be necessary for the safe storage
and use of liquids which have unusual burning characteristics,
which are subject to self-ignition when exposed to the air,
which are highly reactive with other substances, which are
subject to explosive decomposition, or have other special
properties which dictate safeguards over and above those
specified in this Regulatione.

1.3 VALIDITY

l.3.1 Nothing in this Regulation shall be construed to prevent
the enforcement of other rules, regulations and codes of
the Bureau which prescribe more restrictive requirements.

l.3.2 Should any section, peragraph, sentence or word of this
Regulation be declared for any reason to be invalid, such
decision shall not affect the remaining portions of this
Regulation,



l.4 EXISTING INSTALLATIONS

1.5

1.6

l.4.1 Flammeble or combustible liquid installstions within the
scope of these Regulstions which were installed on or
before the effective date of these Regulations may be
continued in service unless the continued operetion of such
equipment, systems, end installstions constitute a serious
and substantial threat to the health and safety of
employees., ‘

l.4.2 Meaintenence of existing equipment shall be in accordance with
these Regulations.

STORAGE

1.5.1 Flammeble or combustible liquids shsall be stored in a tank
that complies with Section 3 or a container thst complies
with Section 5.

ELECTRICAL WIRING AND EQUIPMENT
l.6.1 General

(a) All installetions of electrical wiring and equipment
shall be instslled in sccordance with the National
Electrical Code, NFPA 70-1965 except as provided in
1.6.2 through 1.6.7.

1.6.,2 Class I, Division 1 Aress

(a) Electrical wiring and equipment in locstions where
flammable vapor-air mixtures may exist under normal
operation shall be classified Class I, Division 1
except as provided in 1.6.2(b).

(b) Electricsl wiring and equivment instslled in locations
when the ventilation of the building, area or space is
such that the flammable vapor-sir mixture under normal
operating conditions sre limited to pits, the intericr
of equipment and not more than 1C feet from equipment
which exposes Class I liquids to the air shall be
classified as Class I Division 1 within 10 feet in all
directions from the points of vapor liberation.

(c) All areas within pits shsell be classified Division 1 if

any part of the pit is within a DPivision 1 or 2
classified erea.
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l.6.3 Class I, Division 2 Areas

(a) Electrical wiring and equipment in locations where
flammable vapor-air mixtures may exist under abnormal
conditions for a distance beyond the Division 1
locations shall be classified Division 2 in accordance
With loéoB(b) or 196.3(C>t

(b) Class I Division 2 locations shall include an area
within 20 feet horizontally, 3 feet vertically beyond
a Division 1 area, and up to 3 feet above the floor or
grade level within 20 feet  horizontally beyond the
Division ! location.

(¢) If only Class II or III liquids are hardled, then
ordinary electrical equipment may be used. Such
electrical equipment chall be located so that hot metal
will not fall into open equipment.

l.6.lt Pressurized Area

(a) Where the requirements of l.6.1l, 1.6.2, and 1.6.3 require
the installation of explosion-proof equipment, ordinary
electrical equipment including switchgear may be used
if installed in a room or enclosure which is maintained
under positive pressure with respect to the hazardous
area., Ventilation make-up air shall be uvncontaminated
by flammable vapors.

(b) A pressurized area shall be protected by an alarm system
that will be actuated on loss of pressvwre or the

atmosphere in the room rises above one fifth of the lower
flammable 1limit of the flammable vapor.

1,6.5 Dry Cleaning Plants

(a) Electrical equipment installed in hazardous locations in
dry cleaning plants shall comply with 10.7.

1l.6.6 Spray Finishing

(a) Electrical equipment installed in hazardous locations in
spray finishing areas shall comply with 16,5.

l.67 Dip Tanks

(a) Electrical equipment installed in hazardous locations
in dip tank areas shall comply with 17.5.
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1.7

1.8

1.9

BUILDINGS OR STRUCTURES

1.7.1 The construction of builaings or structures not specifi-
cally provided for in this Regulstion shsall comply with
the Safety Regulation on building construction.

OPERATING INSTRUCTIONS

1.8.1 Safe opereting instructions shall be approved and posted
at all operating locations such as but not limited to
tank cer or tank vehicle loading or unloading, or liquid
handling and trensfer.

PLAN FILING

1.9.1 Plan filings for flammable and combustible liquid projects

shell be in accordance with Safety Regulstion No. 30,
Plan Filing.
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SECTION 2 = DEFINITIONS

AEROSOL

API

APPROVED

ASME

ASSEMBLY OCCUPANCY

ASTM

ATMOSPHERIC TAKK

AUTOMOTIVE SERVICE
STATION

BARREL

BOILING POINT

Amaterial which is dispensed from its
container as e mist, spray or foam by
a propellant under pressure,

American Petroleum Institute
1271 Avenue of the Americas
New York, N.Y. 10020

Acceptable to the Commis sioner, Devices
having been accepted for = specific
purpose by a nationally recognized
testing agency may be deemed to be
acceptable,

American Society of Mechanical Engineers
United Engineering Center

345 East §47th Street

New York, N, Y. 10017

The occupancy or use of a building or
structure or any portion thereof by a
gathering of persons for civic, political,
travel, religious, social or

recreational purposes,

American Soclety of Testing Materials
1916 Race Street
Philadelphia, Pa. 19103

A storage tank which has been designed
to operate at pressures from atmospheric
through 0.5 psig.

The use of a building or structure or
any portion thereof for the purnose of
dispensing motor fuels from fixed
equipment into the fuel tanks of motor
vehicles and for other services
incidental thereto,

A volume of }2 U.S. gallons.

The boiling point of a liquid at a
pressure of 1li4.7 psia (760 mm)., Where
an accurate boiling point is unavailable
for the material in question, or for
mixtures which do not have a constant
boiling point, for purpose of this code
the 10 per cent point of a distillation
performed in accordance with the Standard
Method of Test for Distillation of
Petroleum Products, ASTM D-86-62, may be
used as the boiling point of the liquid,
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BOIL-0VER

BONDING

BUILDING

3ULK PLANT

BUREAU

BUSINESS OCCUPANCY

CAR30 TANK

CELLER

The expulsion of crude oil (or certain
other 1liquids) from a burning tank.
The light fractions of the crude oil
burn off producing a heat wave in the
residue which on reaching a water
strata may result in the expulsion

of a portion of the contents of the
tank in the form of froth,

The connecting of two or more conductive
objects together by means of a conductor
deliberately applied or that an
electrically conductive path inherently
exists, elther of which has a resistance
of one million ohms or less,

A structure enclosed within exterior
walls or fire walls built, erected and
framed of component structural parts
desizned for the housing, shelter,
enclosure and support of individuals,
animals or property of any kind.

That portion of a property where
flammable or combustible liquids are
received by tank vessel, pipe line,
tank car or tank vehicle, and are
stored or blended in bulk for the
purpose of distributing such liquids
by tank vessels, pipe line, tank car,
tank vehicle or container,

The Bureau of FEngineering and Safety
Division of Labor

Department of Labor and Industry
State of New Jersey

The occupancy or use of a building or
structure or any portion thereof for
the transaction of business, or the
rendering or receiving of professional
services.

Any container having a liquid capacity
in excess of 100 gallons, used for the
carrying of flammable or combustible
liquids or asphalt and mounted
permanently or otherwise upon a tank
vehicle,

That portion of a bullding partly
underground, having half or more than
half of its clear height below the
average grade of the adjoining ground.



EMPLOYEE

EMPLOYER

FIRE AREA

FIRE RESISTANCE
RATING

FLAMMABLE AFROSOL

FLAMMABLE LIQUID

FLASH POINT OF A
LIQUID

Any person engaged in service to
an employer for wages, salary or:
other compensation.

Any person or corporation, partnership,
individual proprietorship, joint
venture, firm, company or legal entity
who engages the services of an employese
and who pays his wages, salary or other
compensation; end any person exercising
supervision of employees on an
employer'!s behalf,

An sree of a building separated from
the remainder of the building by
construction having a fire resistance
rating of at least one-hour and having
all communiceting openings properly
protected by an assembly having & fire
resistance rating of at least one hour.

The time in hours that the materiesl or
construction will withstand the standard
fire exposure as determined by a fire
test made in conformity with the
Standard Methods of Fire Tests of
Building Construction and Materials,
NFPA No. 251-1969.

An eersol which is required to be

labeled "Flammable" under the U.S.
Federal Hazardous Substances Labeling
Act. For the purposes of this Regulation
such aerosols shall be considered Class
IA liquids.

See LIQUID

The temperature at which it gives off
vapor sufficient to form an ignitible
mixture with the air near the surface
of the liquid or within the vessel used
as determined by appropriate test
procedure and apparatus as specified
below,

The flash point of liquids having a
viscosity less than 45 SSU at 100°F
and a flash point below 175°F, shall
be determined in accordance with the
Standard Method of Test for Flash
Point by the Tag Closed Tester, ASTM
D-56-1969.



CHEMICAL PLANT

CLOSED CONTAINER

COMBUSTIBLE LIQUID
COMMISSIONER

CONTAINER

CRUDE PETROLEUM
. DEPARTMENT
DIP TANK

DISTILLERY

DRY CLEANING
SYSTEM CLASSIFICATION

An integrated plant or that portion

of such a plant other than & refinery
or distillery where flammable or
combustible liquids are produced by
chemical reactions or used in chemicsal
reactions,

A container as herein defined, so sealed
by means of a 1id or other device that
neither liquid nor vapor will escape
from it at ordinary temperatures,

Jee LIQUIDS.

Commissioner of the Department of Labor
and Industry or his authorized
representative.

Any can, barrel, or drum,

Hydrocarbon mixtures that have a flash
point below 150°F, and which have not
been processed in a refinery.

Depértment of Labor and Industry

A tank, vat or container of flammable or
combustible liquid in which articles

or materials are immersed for the
purpose of coating, finishing, treating
or similar processes,

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

Dry cleaning plants or systems classified
as follows:

Class I systems shall mean those utilizing
Class I liquids.

Class II systems shall mean those
utilizing Class II liquids or systems
utilizing Class III liquids which do not
comply with Class III or Class IV systems,

Class III systems shall mean those
employing equipment listed by Underwriters!'
Laboratories, Inc., utilizing Class III
liquids,

Class IV systems shall mean those
utilizing liquids which are nonflammable
(will not support combustion) or
nonflammeble at ordinary temperatures
and only moderately flammable at higher
temperatures,
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FUEL OIL

GALLON

GROUNDING
(EARTHING)

HIGH HAZARD OCCUPANCY

ICC

TICC CONTAINER

IMPORTANT BUTLDING

INDUSTRIAL PLANT

LIQUID

The flash point of liquids having a
viscosity of L5 SSU or more at 100°F
or a flash point of 175°F or higher

shall be determined in accordance
with the Standard Method of Test for
Flash Point by the Pensky Martens
Closed Tester, ASTM D-93-1969,

Ysrosene or any hydrocarbon oil that
complies with Specifications for Fuel
0ils, ASTM D=396 = 1963 T and has a
flash point not less than 100°F,

A U.S. Stasndard gallon

The connecting of one or more conductive
objects to ground by means of a

conductor deliberately applied or that

an electrically conductive path inherently
exits, either of which has a resistance

of one million ohms or less.

The occupancy or use of a building or
struture or any portion thereof that
involves highly combustible, highly
flammable, hazardous chemical or explosive
material, or which has inherent
characteristics that constitute a special
fire hazard,

See definition of USDOT.

Any container approved by the USDOT
for shipping any liquid, gaseous or
solid materisl of a flammable, toxic
or other hazardous nature,

A building normally occupied by employees
during normal working hours.

A plant where (1) the use of flammable or
combustible liquids is incidental to the
principal business or (2) where flammable
or combustible liquids are handled or
used only in unit physical operations
such as mixing, drying, evaporating,
filtering, distillation, and similar
operations which do not involve chemical
reaction.

Any material which has a fluidity greater
than that of 300 penetrstion asphalt when
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CO BUSTIEL
LIQUID

FLAMABLE
LIGQUID

tested in accordance with the Test
for Penetration for Bituminous
Materials, ASTM D=5-1965. #hen not
otherwise identified, the term
liquid shall include both flammable
and combustible liquids.

Any liquid having a flash point at

or above 1L 0°F, and shall be known

as Class III liquids. Class IIIA
shall include those having flash
points at or above 1L,0°", and velow
20007, Class IIIB shall include those
having flash points at or above 200°F,

Where the term combustible liquids or
Class III liquids is used in this
Regulation, it shall mean only Class
ITIA liquids.

Any liquid naving a flash point below
1,0°F, and hav1nu a vapor pressure
not exceeding uO pounds per sqguare
inch (absolute) at 1000F,

Flammable lioquids shall be divided
into two classes of liquids as
follows:

CLASS I liguids shall include those
having flash points below 100°F, and
may be sub-divided as follows.

CLASS IA shall include those having
flash points below 73°F, ana hav1ng
a boiling point below 100°F

CLASS IB shall 1ﬁc1ude those having
flash points below 73 °F, and hav1no
a boiling point at or above 1COOF,

CLA3S IC shall include those havind
flash points at or above 73 . and

below lOOOF

CLA3SS IT liquids shall include those
having flash 801nts at or above 100°F,
and below 140%!

The volatility of liquids is increased

2=6



UNSTABLE
(REACTIVE)
LIQUID

LOW PRESSUKE TANK

MARINE SERVICEZ STATION

MECHANICAL
INSPECTION BURFEAU

MERCANTIL® CCCU?ANCY

NATIONALLY R=COGNIZED
TE=STING AGHENCY

NFPA

when srtificslly heated to
temperatures equal to or higher than
their flash points. When so heated
Cless II and III liquids shell be
subject to the sapplicsble requirements
for Class I or II liquids. This
definition may elso be sgpplied to
high flesh point liquids when so
heated even though these ssme liguids
when not heated are cutside of its
scope,

A liquid which in the pure state or

as commercially produced or transported
will vigorously polymerize, decompose,
condense, or will become self-reactive
under conditions of shock, pressure, or
temperature.

A storape tank which has been designed
to operate at pressures above 0.5 psig
but not more than 15 psig.

That portion of a property where
flarmeble or combustible liguids used

as fuels are stored and dispensed from
fixed equipment on shore, piers, wharves,
or docks into the fuel tanks of self-
propelled creft, and shall include all
facilities used in connection therewith.

New Jersey Department of Labor and Industry
Mechenical Inspection Bureau

John Fitch rleze, Box V

Trenton, N. J. 08625

The occupancy or use of a building or
structure or any portion thereof for

the displaying, selling or buying of

goods, wares,or merchendise.

A legboratory such as the Underwriter's
Leboratories, Inc., U.S. Bureau of
Mines, Fsctory Mutuel Laboratories or
the American Gas Associstion
Laborstories.,

National Fire Protection Associstion

60 Batterymarch 3Street
Boston, Massachusetts 02110
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0IL BURNING EQUIPM=ENT

ORGAMIC COATING

PTPING SYITEM

PLACE OF EMPLOYMERT

PLAN FILING

PORTABLE TANK

An oil burner of any type together
with its tank, piping, wiring, controls
and related devices shall include all
0il burners, oil-fired units, and
heating and cooking appliances but
exclude those exempted by 13.2.

A licnid mixture of binders such as alkyd,
nitrocellulose, acrylic, or oil and
flammable and combustible solvents such
as hydrocarbon, ester, ketone, or alcohol
which when spread in a thin film convert
to a durable protective and decorative
film,

Pipe, tubing, flanges,. boltin., gaskets,
valves, fittings, the pressure containing
narts of other components such as expan-
sion joints and strainers and devices
which ‘serve such purnoses as mixing,
separating, ~rubbing, distributing,
metering, or ccntrolling flow,

Any building or other premises occupied
by an employer in or sbout which an
employee customarily is suffered or
permitted to work,

Delivery in person or by mail of
application, project data form and fee;
and when required, drswings, sand other
related data to the offices of the
Bureau of Engineering and Ssfety for
approval and deposit in its records,

A closed contsiner having a liquid
capacity over £0 gallons @ d not intended
for fixed instellestion.

A storage tenk or vessel which has been
desirned to nperate at pressures above
15 psig.
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PROPERTY LIN®

PSI (PSIG)
PSIA

PUBLIC WAY

QUALIFIED PERSONW

REFINERY

SAFETY CAN

SHALL

SPRAYING AREA

STORAGE OCCUPANCY

TANK, ATMOSPHERIC
TANK, LOW PRESSURE
TANK VEHICLE

The line of adjoining property or the near-
est side of any public way.

Pounds per square inch gauge.
Pounds per square inch ebsolute

A thoroughfare other then railroads, desig-
nated for public use by lawful procedure.

A person selected snd directed by en employer
to perform a specific task or duty involving

flammable or combustible liquids, who has the
degree of competence necessary to accomplish

the work in a safe manner.

A plant in which flammable or combustible
liquids are produced on & commercisl scele
from crude petroleum, netural gasoline, or
other hydrocarbon sources.

An approved contesiner, of not more taan five

gallons cspeacity, having a spring-closing 1lid
and spout cover and so designed that it will

safely relieve internal pressure wnen subject
to fire exposure.

Indicetes a mandetory requirement.

Any ares in which dengzerous quantities of flam-
mable vapors or combustible residues, dusts or
deposits are present due to the operation of
spraying processes and shall include the interi-
or of spray booths, the interior of ducts ex-
hausting from spraying processes, any area in
the direct path of the spray, and eny ares con-
taining dangerous quantities of air suspended
powder or air suspended combustible residue,
dust, deposits, vapor or mists.

The occupancy or use of a building or structure
or any portion thereof for the storage of goods,
wares, merchandise, raw materials, agricultural
or manufactured products, including parking
gareges, or the sheltering of live stock and
other animals; except when classed as a high
hazard occupancy.

See ATMOSPHERIC TANK

See LOW PRESSURE TANK

Any vehicle other then reilroed tank cars and
boats, with a cargo tank mounted thereon or
built as integral part thereof used for the

transportation of flammsble or combustible
liquids.
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ULSTABLE (REACTIVE

LIGUID
USAS

USAST

USDOT

WHARD

Tank vehicle include self-propelled
vehicles, and full trailers and semi-
trailers without motive power and with
wheels carrying either part of all of
the load,

See LIGQUID

A standard of the U3ASI

United States Of Anerica 3tandards
Institute

10 Ezst L 0th Street

New York, New York 10016

United States Department Of
Transportation (the Interstate Commerce
Commission) Washington, D.C., 20433

The pressure, nessuvred in pounds

per square inch (absolute) exerted by
a volatile liquid as determined by the
"Standard Yethod of Test for Vapor
Pressure of Petroleum Products (Reid
Tfethod )" ASTM D 323-1958.

Any pier, bulkhead or other

structure over or contiguous to
navigable water used in conjunction
with a bulk plant, the primary
function of which is the transfer of
flammable or combustible liquid cargo
in bulk between the bulk plant and

any tank, vessel, ship, barge, lighter,
boat or other mobile floating craft.
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SECTION 3 - TANK STORAGE

3.1 DESIGN AND CONSTRUCTION OF TANKS

3.1.1 Materials

301.2

3.1.3

(a)

(b)

(e)

(e)
(r)

Tanks shall be bullt of steel except as provided
in‘ 3.1.1 (b) thr'ough 3.191 (O).

Tanks may be built of materials other than steel
for installation underground or if required by

the properties of the liquid stored. Tanks located
aboveground or inside buildings shall be of
noncombustible construction,

Tanks built of materials other than steel shall

be designed to specifications embodying principles
recognized as good enginerring design for the
material used,

Unlined concrete tanks may be used for storing
flammable or combustible liquids having a gravity
of 4O degrees API or heavier. Concrete tanks with
special lining may be used for other services
provided the design is in accordance with sound
enginecring practice.

Tanks may have combustible or noncombustible linings.,

Special engineering consideration shall be required
if the specific gravity of the liquid to be stored
exceeds that of water or if the tanks are designed
to contain flammable or combustible liquids at a
liquid temperature below zero degrees F.

Fabrication

(a)

(b)

Tanks may be of any shape or type consistent with
sound engineering design.,

Metal tanks shall be welded, riveted and caulked,
or brazed, or constructed by use of a combination
of these methods. Filler metal used in brazing
shall be nonferrous meta% or an alloy having a
melting point above 1000”F., and below that of the
metal joined.

Atmospheric Tanks

(a)

Atmospheric tanks shall be built in accordance
with approved standards of design. Atmospheric
tanks may be built in accordance withj

3-1



(1) Underwriters' Laboratories, Inc. Subjects
No. 142, Standaerd for Aboveground Tanks
for Flemmable Liquids - 1968; No. 58,
Standard for Underground Storage Tanks -
1968; or No. 80, Standard for Inside Tanks
for 0Oil-Burner Fuel - 1968,

(2) American Petroleum Institute Standards No. 124,
Specification for 0il Storage Tanks with
Riveted Shells, Seventh Edition, September
1951 or No., 650, Welded Steel Tanks for 0il
Storage, Third Edition, 1966.

(b) Tanks designed for underground service not exceeding
2,500 gallons cespacity may be used sboveground.

(c) Low pressure tanks and pressure vessels may be
used &as atmospheric tanks.

(d) Atmospheric tanks shall not be used for the
storage of a flammable or combustible liquid et a
temperature at or above its boiling point.

3.1.; Low Pressure Tanks

(a) The normal operating pressure of the tank shall
not exceed the design pressure of the tank.

(b) Low pressure tanks shall be built in accordance
with approved standards of design. Low pressure
tanks may be built in accordence with;

(1) Americen Petroleum Institutes Standard No. 620,
Recommended Rules for the Design and
Construction of Large, Welded, Low-Pressure
Storage Tanks, Third Edition, 1966.

(2) The principles of the Code for Unfired
Pressure Vessels, Section VIII of the A3SME
Boiler end Pressure Vessels Code, 1968
Edition.

(3) Atmospheric tenks built according to

: Underwriters' Laboratories, Inc. requirements
in 3.1.3 (a) may be used for operating
pressures not exceeding one psig and shall be
limited to 2.5 psig under emergency venting
condi tions.

(4) Pressure vessels may be used as low pressure
tanks.
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3.1.5 Pressure Vessels

(a)

Pressure vessels shall be built in accordance with
the Code for Unfired Pressure Vessels, Section
VIII of the ASME Boiler and Pressure Vessels Code,
1963 Edition, shall be stamped "National Board"
or™ew Jersey Standard" and shall comply with

the requirements of the Mechanical Inspection
Bureau.

3.1.6 Provisions for Internal Corrosion

(a)

When tsnks are not designed in accordance with
the American Petroleum Institute, American
Society of Mechanical Engineers or the
Underwriters' Laboratories, Inc. Standards, or
if corrosion is anticipated beyond that provided
for in the design formulas used, additional
metal thickness or suitable protective coatings
or linings shall be provided to compensate for
the corrosion loss expected during the design
life of the tank.

3.2 INSTALLATION OF OUTSIDE ABOVEGROUND TANKS

3.2.1 Location With Respect to Property Lines and Public Ways

(a)

Every aboveground tank for the storage of flammable
or combustible liquids, except those liquids with
boll-over characteristics and unstable liquids,
operating at pressure not in excess of 2.5 psig

and equipped with emergency venting which will

not permit pressures to exceed 2.5 psig shall be
located in accordance with Table 3.2.1 (a).
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TABLE 3.,2.1(a)

TYPE OF PROTECTION MINIMUM DISTANCE IN FEET FROM
TANK PROPERTY LINE OR NEAREST
IMPORTANT BUILDING.
Diked % time diameter of tank but
or need not exceed 9C feet
Drained
Floating
Roof
None Diameter of tank but need not
° exceed 175 feet
Approved foam 1/2 times diameter of tank but
Vertical or inerting need not exceed 90 feet and
with system on the shall not be less than 5 feet
Weak tank
Roof
Sgoll Diked Diameter of tank but need not
Se or exceed 175 feet
eam Drained
None 2 times diameter of tank but
need not exceed 20 feet
Approved
inerting
system
a the tank
Horizontal or approved 1/2 times Table 3.2.1(e) but
and foam system shall not be less than 5 feet
Vertical, on vertical
with tanks
Emergency
Relief
Venting N3
to Limit Plked Table 3.2.1(s)
Pressures .
to 2.5 psig Drained
None 2 times Table 3.2.1(e)










(a)

Every aboveground tank for the storage of unstable

liquids shall be located in accordance with Table
3.2.1(d)

EABLE 3.2.1(4)

TYPE OF

MINIMUM DISTANCE IN FEET

FROM PROPERTY LINE
TANK PROTECTION OR NEAREST IMPORTANT
BUILDING
Tank protected
with any one of
' the following:
Horizontal Approved
at a
Vegggcal v A;;rggzdy’ Table 3.2.1(e) but not less
Tanks inerting, than 25 feet
with Approved
Emergency insulation and
Relief refrigeration,
Venting Approved
to permit barricade
Pressure , :
Not in Diked 2-1/2 times Table 3.2.1(e)
Excess of or but not less than 50 feet
2.5 psig Drained
5 times Table 3.2.1(e) ,ut
None not less than 100 feet
Tank protected
with any one of
the following:
Horizontal Approved
and water spray, 2 times Table 3.2.1l(e) but
Vertical Approved not less than 50 feet
Tanks inerting,
with Approved
Emergency insulation and
Relief refrigeration,
Venting Approved
to Permit barricade
Pressure
Over Diked 4 times Table 3.2.1(e) but
. or not less than 100 feet
2.5 psig Drained
None 8 times Table 3.2.1(e) but
L not less than 150 fset
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(o)

Reference minimum distances for use in Tables

3.2.1(a) through 3.2.1(d).

TABLE 3.2.1(e)

CAPACITY TANK MINIMUM DISTANCE IN FEET
GALLONS FROM PROPERTY LINE
OR NEAREST IMPORTANT
BUILDING

275 or less 5
276 to 750 10
751 to 12,000 15
12,001 to 30,000 20
30,001 to 50,000 30
50,001 to 100,000 50
100,001 to 500,000 80
500,001 to 1,000,00( 100
1,000,001 to 2,000,000 135
2,000,001 to 3,000,000 165
3,000,001 or mors 175

3.2.2

(f)

Where end failure of horizontal pressure tanks and

vessels may exposé property, the tank shall be
placed with the longitudinal axis parallel to
the nearest important exposure.

Spacing (Shell-to-Shell) Between Aboveground Tanks

(a)

(b)

(c)

The distance between any two flammable or
combustible liquid storage tanks shall not be
less than three feet.

Except as provided in 3.2.3(c), the distance
between any two adjacent tanks shall not be
less than one-sixth the sum of their diameters
except when the diameter of one tank is less
than one-half the diemeter of adjacent tank,
the distance between the two tanks shall not

be less than one-half the diameter of the smaller

tank.

Unstable flammable or combustible liquids, the
distance between such tanks shall not be less
than one-half the sum of their diemeters.



30243

3.2e4

(e)

When tanks are compacted in three or more rows

or in an irregular pattern, greater spacing or
other means shall be provided at the discretion
of the Bureau so that inside tanks are accessible,

The minimum separation between a liquefied
petroleum gas container and a flammable or
combustible liquid storage tank shall be 20

feet, except in the case of flammable or
combustible liquid tanks operating at pressures
exceeding 2.5 psig or equipped with emergency
venting which will permit pressures to exceed

2.5 psig in which case the provisions of 3.2.2(a)
and 3.2.2(b) shall apply. Suitable means shall
be taken to prevent the accumulation of flammable
or combustible liquids under adjacent liquefied
petroleum gas containers such as by diversion
curbs or grading. When flammable or combustible
liquid storage tanks are within a diked area,

the liquefied petroleum gas containers shall be
outside the diked area and at least 10 feet away
from the center line of the wall of the diked
area. The foregoing provisions shall not apply
when liquefied petroleum gas containers of 125

.gallons or less capacity are installed adjacent

to fuel oil supply tanks of 550 gallons or less
capacity.

Location of Outside Aboveground Tanks with Respect to
Important Buildings on Same Property.

(a)

Every outside aboveground tank shall be separated
from important buildings on the small property by
distance no!{ less than those specified in 3.2.,1(a),
(b), (¢) and (d) whichever is applicable.

Normal Venting for Aboveground Tanks

(a)

(b)

Atmospheric storage tanks shall be adequately
vented to prevent the development of vaccum

or pressure sufficient to distort the roof oi a
cone roof tank or exceeding the design pressure
in the case of other atmospheric tanks, as a
result of filling or emptying, and atmospheric
temperature changes.

Normal vents shall be sized either in accordance with:
(1) the American Petroleum Institute Guide for Venting
Atmospheric and Low Pressure Storage Tanks, RP-2000
2nd Edition May 1965 or (2) other accepted standard;
or (3) shall be at least as large as the filling or
withdrawal connection, whichever is larger but in no
case less than 1% inch nominal inside diameter.
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(¢)

(d)

(e)

(f)

(g)

Low-pressure tanks and pressure vessels shall be
adequately vented to prevent development of
pressure or vacuum, as & result of filling or
emptying and atmospheric temperature changes, from
exceeding the design pressure of the tank or vessel.
Protection shall also be provided to prevent
overpressure from any pump discharging into the
tank or vessel when the pump discharge pressure can
exceed the design pressure of the tank or vessel.

If any tank or pressure vessel has more than one
fill or withdrawal connection and simultaneous
filling or withdrawal can be made, the vent size
shall be based on the maximum anticipated
simultaneous flow.

Unless the vent is designed to limit the internal
pressure to 2.5 psi or less, the outlet of vents and
vent drains shall be arranged to discharge in such

a manner as to prevent localized overheating of any
part of the tank in the event vapors from such vents
are ignited.

Tanks and pressure vessels storing Class IA liquids
shall be equipped with venting devices which shall
be normally closed except when venting to pressure
or vacuum conditions. Tanks and pressure vessels
storing Class IB and IC liquids shall be equipped
with venting devices which shall be normally

closed except when venting under pressure or vacuum
conditions or with approved flame arresters; and,
out-side aboveground atmospheric tanks under 1,000
gallons capacity containing other than Class IA
flammable liquids may have open vents. (See 3.2.6(a)).

Flame arresters or venting devices required in 3.2.4(f)
may be omitted for IB and IC liquids where conditions
are such that their use may, in case of obstruction,
result in tank damage.

3.2.5 Emergency Relief Venting for Fire Exposure for Aboveground

Tanks.

(a)

()

Every aboveground storage tank shall have some form
of construction or device that will relieve
excessive internal pressure caused by exposure fires.

In a vertical tank the construction referr~4 to in
3.2.5(a) may take the form of a floating

roof, lifter roof, a weak roof-to-shell seam, or
other approved pressure relieving construction.
The weak roof-to shell seam shall be constructed
to fail preferential to any other ceam,
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(h) Each commerical tank venting device shall
have stamped on it the opening pressure,
the pressure at which the valve reaches the
full open position, and the flow capacity
at the latter pressure, expressed in cubic
feet per hour of air at 60“F and at a pressure
of 14.7 psia.

(1) The flow capacity of tank venting devices 12
inches and smaller in nominal pipe size shall
be determined by actual test of each type and
size of vent. These flow tests may be conducted
by the manufacturer if certified by a qualified
impartial observer, or may be conducted by an
outside agency. The flow capacity of tank
venting devices larger than 12 in. nominal’
pipe size, including manhole covers with long
bolts or equivalent, may be calculated provided
that the opening pressure is actually measured,
the rating pressure and corresponding free
orifice area are stated, the word "calculated"
appears on the nameplate, and the computation
is based on a flow coefficient of 0.5 applied
to the rated orifice area.

3.2.6 Vent Piping for Aboveground Tanks

(a) Where vent pipe outlets for tanks storing
Class I liquids are adjacent to buildings or
public ways, they shall be located so that
the vapors are released at a safe point outside
of buildings and not less than 12 feet above
the adjacent ground level. In order to aid
their dispersion, vapors shall be discharged
upward or horizontally away from closely
ad jacent walls. Vent outlets shall be located
so that flammable vapors will not be trapped
by eaves or other obstructions and shall be at
least five feet from building openings.

(b) When tank vent piping is manifolded, pipe sizes
shall be such as to discharge, within the
pressure limitations of the system, the vapors
they may be required to handle when manifolded
tanks are subject to the same fire exposure,

3627 Drainage, Dikes and Walls for Aboveground Tanks
(a) The area surrounding a tank or a group of tanks

shall be provided with drainage as in 3.2.8, or
shall be diked as provided in 3.2.9.
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3.2.8 Drainage

(a)

(b)

(c)

(d)

3.2.9 Diked
(a)

(v)

(c¢)

Where protection of adjoining property or
waterways is by means of a natural or man-made
drainage system, such systems shall comply with
3.208(b) through (d).

A slope of not less than 1 per cent away from
the tank toward the drainage system shall be
provided.

The drainage system shall terminate in vacant
land or other area or in an impounding basin
having a capacity not smaller than that of

the largest tank served., This termination

area and the route of the drainage system shall
be so located that, if the flammable or
combustible liquids in the drainage system are
ignited, the fire will not seriously expose
tanks or property.

The drainage system, including automatic drainage
pumps, shall not discharge to adjoining property,
natural water courses, public sewers, or public
drains. '

Areas.

Where protection of adjoining property or water-
ways is accomplished by retaining the liquid
around the tank by means of a dike, the diking
shall comply with 3.2.9(b) through (h).

Except as provided in 3.2.9(c), the volumetric
capacity of the diked area shall not be less
than the greatest amount of liquid that can be
released from the largest tank within the

diked area, assuming a full tank. The capacity
of the diked area enclosing more than one tank
shall be calculated by deducting the volume

of the tenks other than the largest tank below
the height of the dike.

For a tank or group of tanks with fixed roofs
containing crude petroleum with boil-over
characteristics, the volumetric capacity of
the diked area shall not be less than the
capacity of the largest tank served by the
enclosure, assuming a full tank. The capacity
of the diked enclosing shall be calculated by
deducting the volume below the height of the
dike of all the tanks within the enclosure,
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(d)

(e)

(f)

(g)

(h)

Walls of the diked area shall be of earth, steel
concrete or solid masonry designed to be ’
liquidtight and to withstand a full hydrostatic
head. Earthen walls 3 feet or more in height
shall have a flat section at the top not less
than 2 feet wide. The slope of an earthen wall
shall be consistent with the angle of repose of
the material of which the wall is constructed.

The walls of the diked area shall be restricted
to an average height of 6 feet above interior
grade.

Where provision is made for draining water from
@iked areas, drainage shall be provided at a
uniform slope of not less than one per cent

away from tanks toward a sump, drainbox or

other safe means of disposal located at the
greatest practical distance from the tank.

Such drains shall not discharge flammable or
combustible liquids to natural water courses,
public sewers, or public drains. Control of
drainage shall be accessible under fire conditions.

No loose combustible material, empty or full drum
or barrel, shall be permitted within the diked ares.

Each diked sarea containing two or more tanks shall
be sub-divided preferably by drainage channels or

at least by intermediate curbs in order to prevent
spills from endangering adjacent tanks within the

diked area as follows:

(1) When storing normally stable liquids in vertical
cone roof tanks constructed with weak roof=-to-
shell seam or approved floating roof tanks or
when storing crude petroleum in producing areas
in any type of tank, one sub-division for each
tank in excess of 10,000 bbls. and one sub-
division for each group of tanks (no tank
exceeding 10,000 bil:.capacity) having an
aggregate capacity not exceeding 15,000 bbls,

(2) When storing normally stable flammable or
combustible liquids in tanks not covered in
3.2.9(h) (1), one sub=division for each tank
in excess of 100,000 gallons (2,500 bbls,)
and one sub-division for each group of tanks
(no tank exceeding 100,000 gallons capacity)
having an aggregate capacity not exceeding
150,000 gallons (3,570 bbls.)
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(3) When storing unstable liquids in any type
of tank, one sub-division for each tank
except that tanks installed in accordance
with the drainage requirements of NFPA No.
15 Standard for Water Spray Systems for
Fire Protection, 1962, shall require no
additional sub-division.

(4) The drainage channels or intermediate curbs
shall be located between tanks so as to
take full advantage of the available space
Wwith due regard for the individual tank
capacities. Intermediate curbs, where
used, shall be not less than 18 inches in
height.

3.2.10 Stairs, Platforms and Walkways for Aboveground Tanks

(a)

Stairs, platforms and walkways shall be of metal,
concrete or wood.

3.2.11 Tank Openings Other Than Vents for Aboveground Tanks

[y

(aj

(b)

(c)

(a)

Connections for all tank openings shall be vapor
and liquidtight. Vents are covered in 3.2.4
through 3.2.6.

Each connection to an aboveground tank through
which liquid cen normally flow shall be provided
with an internal or an external valve located as
close as preéctical to the shell of the tank.

Such valves, when external, and their connections
to the tank shall be of steel except when the
chemical characteristics of the liquid stored are
incompatible with steel. When materials other
than steel are necessary, they shall be suitable
for the pressures, structural stresses and
temperatures involved, including fire exposures,

Each connection below the liquid level through
which liquid does not normally flow shall be
provided with a liquid-tight cloasure. This

may be a valve, plug or blind, or a combination

_of those,

Openings for gaging shall be provided with a

vapor-tight cap or cover,
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(e) For Class IB and Class IC liquids other than
crude oils, gasolines and asphalts, the fill
pipe shall be so designed and installed as
to minimize the possibility of generating
static electricity. A fill pipe entering the
top of a tank terminate within six inches of
the bottom of the tank and shall be installed
to avoid excessive vibration.

(f) Filling and emptying connections which are made
and broken shall be located outside of buildings
at a location free from any source of ignition
and not less than five feet away from any
building opening. Such connections shall be
closed and liquidtight when not in use. The
connection shall be properly identified.

3,3 INSTALLATION OF UND=R3IROUND TANKS
3,2.1 Location

(a) Excavation for underground storage tanks shall
be made with due care to avoid undermining of
foundations of existing structures.

(b) Underground tanks or tanks under buildings shall
be so located with respect to existing building
foundations and supports that the loads carried
by the latter cannot be transmitted to the tank.

(c) The distance from any part of a tank storing
Class I liquids to the nearest wall of any
basement or pit or to any property line shall be
not less than 10 feet. The distance from any
part of a tank storing Class II or Class III
liquids to the nearest wall of any basement or
pit or to any property line shall be not less
than 5 feet.

3.3.2 Depth and Cover

(2a) Underground tanks shall be set on firm foundations
and surrounded with at least six inches of
noncorrosive, inert materials such as clean sand,
earth or gravel well tamped in place.

(b) 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 costed tanks.
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3.3.3

3.3.4

(¢)

(d)

Tanks shall be covered with a minimum of two

feet of earth, .. shall be covered with not less
than one foot of earth, on top of which shall be
placed a slab of reinforced concrete not less thsn
four inches thick.

When underground tanks are, or are likely to be,
sub jected to traffic, they shall be protected
against damage from vehicles passing over them

oy at least three feet of earth cover, or 18
inches of well-tamped sarth, plus six inches of
reinforced concrete.

When asphaltic or reinforced concrete paving is
used as part of the protection, it shall extend
at least one foot horizontally beyond the outline
of the tank in all directions.

Corrosion Protection

(a)

Vents

(a)

(v)

Corrosion protection for the tank and its piping
shall be provided by one or more of the following
methods:

(1) Use of protectiVe coatings or wrappings
(2) Cathodic protection
(3) Corrosion resistant materials of construction.

Location and Arrangement of Vents for Class I liquids:
Vent pipes from tanks storing Class I liquids

shall ba so located that the discharge point is
outside of buildings, higher than the fill pipe
opening, and not less than 12 feet above the

ad jacent ground level., Vent pipes shall discharge
only upward in order to disperse vapors. Vent
pipes two inches or less is nominal inside
diameter shall not be obstructed by devices that
will cause excessive back pressure, Vent pipe
outlets shall be 20 located that flammable vapors
will not enter building openings, or be trapped
under eaves or other obstructions. If the vent
pipe is less than ten feet in length or greater
that two inches or nominal inside dismeter, the
outlet shall be provided with a vacuum and pressure
relief device or there shall be an approved flame
arrester located in the vent line at the outlet

or within the approved distance from the outlet.

Size of Venta: Each tank shall be vented through
piping adequate in size to prevent blow-back of
vapor or liquid at the fill opening while tank is
being filled. Vent pipes shall be not less than
1% inch nominal inside diameter. Vent piping sized
with Table 3.3.4(b) will prevent the pressure in
the tank from exceeding 2.5 psig.
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TABLE 3.3.4(Db)
VENT LINE DIAMETERS (2)

MAXIMUM FLOW PIPE LENGTH (1)

GPM 50 ft. 100 ft. 200 ft.
100 1l 1/4-inch 1 1/4-inch 1 1/4-inch
200 1 1/4=inch 1 1/4-inch 1l 1/4-inch
300 1 1/4-inch 1 1/4=-inch 1 1/2-inch
400 1 1/4-inch 1l 1/2-inch 2-inch

500 1 1/2-inch 1 1/2-inch 2-inch

600 | 1 1/2-inch  2-inch 2-inch

700 2=inch 2=inch 2=-inch

800 2-inch 2-inch 3=-inch

900 2-inch 2-inch 3=inch
1000 2=inch 2-inch 3-inch

Notes to Table
1. Vent lines of 50 ft., 100 ft. and 200 ft. of pipe plus 7 ells.

2. The vent size depends upon the filling or withdrawal rate
whichever is larger, the vent line length and the tank design
pressure. Vent piping sized in accordance with this table
will prevent the pressure in the tank from exceeding 2.5 psig.

(c) Location and Arrangement of Vents for Class II or
Class III Liquids: Vent pipes from tanks
storing Class II or Class III flammable liquids
shall terminate outside of building and higher
than the fill pipe opening. Vent outlets shall
be above normal snow level. They may be fitted
with return bends, coarse screens or other
devices to minimize ingress of foreign material,
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3.3.5

(d)

(o)

Vent piping shall be constructed in accordance
with Section 3. Vent pipes shall be so 1aid as
to drain toward the tank without sags or traps
in which liquid can collect. They shall be
located so that they will not be subjected to
physicel damage. The tank end of the vent

pipe shall enter the tank through the top.

wWhen tank vent piping is manifolded, pipe sizes
shall be such as to discharge, within the pressure
limitations of the system, the vapors they may

be required to handle when manifolded tanks are
filled simultaneously.

Tank Openings Other Than Vents

(a)

()

(e)

(d)

(e)

Connectiona for all tank openings shall be vapor
or liquid tight.

Openings for manual gaging, if independent of
the fill pipe, shall be provided with a liquid-
tight cap or cover. If inside a building, each
such opening shall be protected against liquid
overflow and possible vapor release by means of
& spring loaded check velve or other approved
device.,

Fill and discharge lines shall enter tanks only
through the top. Fill lines shall be sloped
toward the tank.

For Class IB and Class IC liquids other than
crude oils, gasoline, and asphalts, the fill pipe
shall be so designed and installed as to minimize
the possibility of generating static electricity
by terminating within six inches of the bottom of
the tank.

Filling and emptying connections which are made and
broken shall be located outside of buildings at a
location free from any source of ignition and not
less than five feet away from any building opening.
Such connections shall be closed and liquidtight
when not in use. The connection shall be properly
identified.

3.4 INSTALLATION OF TANKS INSIDE OF BUILDINGS

3.41 Location: Tanks shall not be permitted inside of
buildings except as otherwise permitted by Section 6,8,9,10,
11 and 13.

30)4-02

Vents:

Vents for tanks inside of buildings shall be as

provided in 3.2.4, 3.2.5, 3.2.6(a) and 3.3.4, except that
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3.&.3

3ele5

emergency venting by the use of weak roof seams on
tanks shall not be permitted. Vents shaell discharge
vapors outside the buildings.

The required airflow rates of 3.3.5(c) and (d) may be
reduced by appropriate factors for: (a) emergency
drainage of adequate capacity, (b) approved insulation,
(¢c) approved water-spray or sprinkler installations,
(d) the calorific value of the flammable liquid (when
significantly lower than 20,000 btus per pound and
when the heat contributed by the building construction
and any combustible contents exposing tanks inside
buildings is not significant), and (e) the miscibility
of the flammable liquid with water,

lank Openings Other Than Vents

(a) Connections for all tank openings shall be vapor
or liquidtight. Vents are covered in 3.4.2.

(b) Each connection to a tank inside of buildings
through which liquid can normally flow shall be
provided with an internal or an external valve
located as close as practical to the shell of the
tanke Such valves, when external, and their
connections to the tank shall be of steel except
when the chemical characteristics of the liquid
stored are incompatible with steel. When materials
other than steel are necessary, they shall be
suitable for the pressures, structural stresses
and temperatures involved, including fire
exposures,

(¢c) Flammable or combustible liguid tanks located
inside of buildings, except in one-story buildings
designed and protected for flammable or combustible
liquid storage, shall be provided with an
automatic-closing heat-actuated valve on each
withdrawal connection below the liquid level, except
for connections used for emergency disposal, to
prevent continued flow in the event of fire in
the vicinity of the tank. This function may be
incorporated in the valve required in 3.4.3(b),
and if a separate valve, shall be located adjacent
to the valve required in 3.4.3(b).

(a) Openings for manual gaging, if independent of the
£ill pipe (see 3.u.u(f%), shall be provided with
a vaportight cap or cover. Each such opening
shall be protected against liquid over-flow and
possible vapor release by means of a spring loaded
check vdl ve or other devicse.

3-21



(e) For Class IB and Class IC liquids other than
crude oils, gasolines and asphalts, the fill
pipe shall be so designed and installed as to
minimize the possibility of generating static
electricity by terminating within six inches
of the bottom of the tank.

() The fill pipe inside of the tank shall be installed
to avoid excessive vibration of the pipe.

(g) The inlet of the fill pipe shall be located outside
of buildings at & location free from any source of
ignition and not less than five feet away from
any building opening. %he inlet of the fill pipe
shall be closed and liquidtight when not in use,
The fill connection shall be properly identified.,

(h) Tanks inside buildings shall be equipped with a
device, or other means shall be provided, to
prevent overflow into the building.

3.5 SUPPORTS, FOUNDATIONS AND ANCHORAGE FOR ALL TAYXK LOCATIONS

3.5.1

3.502

Tank supports shall be installed on firm foundations.
Tank supports shall be of concrete, masonry or protected
steel. Single wood timber supports (not cribbing)

laid horizontally may be used for outside aboveground
tanks if not more than 12 inches high at their lowest
point,

Steel supports or exposed piling shsll be protected
by materials having a fire resistance rating of not
less than two hours, except that steel saddles need
not be protected if less than 12 inches high at

their lowest point. When permitted by the Buresau,
approved water spray protection or its equivalent may
be used in lieu of fire-resistant materials to
protect supports.

The design of the supporting structure for tanks such
as spheres shall require special engineering
consideration.

Every tank shall be so supported as to prevent the
excessive concentration of loads on the supporting
portion of the shell.

Tanks shall rest on the ground or on foundations made

of concrete, masonry, piling or steel. Tank foundations
shall be designed to minimize the possibility of uneven
settling of the tank and to minimize corrogion in any
part of the tank resting on the foundation.
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3.6

3.5.6 Where a tank is located in an area that may be subjected
to flooding, the applicsble precautions outlined in
Section 1l shall be observed.

3.5.7 1In areas subject to earthquakes, the tank supports and
connections shall be designed to resist damage as a
result of such shocks. '

SOURCES OF IGNITION

3.6.1 1In locations where flemmable vapors may be present,
precautions shall be taken to prevent ignition by
eliminating or controlling sources of ignition. Sources
of ignition may include open flames, lightning, smoking,
cutting and welding, hot surfaces, frictional heat, sparks
(static, electrical and mechanical), spontaneous ignition,
chemicsl and physical-chemicel reactions end radiant hesat.

3.6.2 Outside aboveground tanks shall be provided with lightning
protection in accordance with the Lightning Protection
Code, NFPA No 78-1968.

3.6.3 All tenks, containers, portable tanks and other equipment
containing flemmable liquids where vapors may be present
shall be provided with staetic protection in accordance
with Static Electricity, NFPA No 77-1966.

3.6.4 A fire lane shall be kept open at all times to and around

a flammeble or combustible liquid installation exceeding
1,000 gallons azgregate
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3.7 TESTING

3.761

3eTe2

3673

3.7.4

3.7.5

All tanks, whether shop-built or field-erected, shall
be stren;th tested before they are placed in accordance
with the applicable paragraphs of the Code under which
they were built. The ASME Code stamp, API monogram, or
the lable of the Underwriters' Laboratories, Inc. on a
tank shall be evidence of compliance with this strengh
test. Tanks not marked in accordance with the above
Codes shall be strength tested before they are placed
in service ‘in accordance with good engineering principles
and reference shall be made to the sections on testin
in the Codes listed in 3.1.3(a), 3.l.4(b) and 3.1.5(b

When the vertical length of the fill and vent pipes is

such that when filled with liquid the static head imposed upon
the bottom of the tank exceeds 10 pounds per square inch,

the tank and related piping shall be tested hydrostatically

to a pressure equal to the static head thus imposed. In
special cases where the height of the vent above the top

of the tank is excessive, the hydrostatic test pressure

shall be specified by the Bureau,

In addition to the strength test called for 3.7.1 and
3.7.2 all tanks and connections shall be tested for
tightness. Except for underground tanks, this tightness
test shall be made at operating pressure with air,

inert gas or water prior to placing the tank in service,
In the case of field-erected tamks the strength test may
be considered to be the test for tank tightness, Under-
ground tanks and piping, before being covered, enclosed,
or placed in use, shall be tested hydrostatically, or
with air pressure at not less than three pounds per square
inch and not more than five pounds per square inch,

All lesks or deformations shall be corrected in an
acceptable manner before the tank is placed in service.
Mechanical caulking is not permitted for correcting

leaks in welded tanks except pin hole lesks in the
roof,

Tanks to be operated at pressures below their design
pressure may be tested by the applicable provisions of
3.7.1 or 3.7.2 based upon the pressure developed under
full emergency venting of the tank.
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SECTION i - PIPING, VALVES AND FITTINGS

4.1 SCOPE OF SEZ™ION U

o2

o3

Le1.1

hel.2

DESIGN
L.2.1

,-1.02.2

This Section L shall apply to the design (including
selection of materials), fabrication, assembly, test
and inspection of piping systems containing flammable
or combustible liquids.

This Section 4 shall not apply to any of the following:

(a) Tubing or casing on any oil or gas wells and any
piping connected directly thereto,

(b) Motor vehicle, aircraft, boat or portable or
stationary engine.

(¢) Piping within the scope of any applicable boiler
and pressure vessel Code,

The design of piping systems for flammable or combustible

liquids shall be suitable for the expected working

pressures and structural stresses,

Piping systems shall comply with the applicable provisions
of Petroleum Refinery Piping, USAS B31.3-1966 and Liquid
Petroleum Transportation Piping, USAS B31.4-1966.

MATERTALS FOR PIPING, VALVES AND PFITTINGS

L.3.1

e3e2

fe3.3

he3.h

Materials for piping, valves, and fittings shall be

steel or nodular iron except as provided in L.3.2, L.3.3,
ho.3.4 and L4.3.5. Nodular iron may be used when within
the scope of Ferritic Ductile Iron Castings for Valves,
Flanges, Pipe Fittings and Other Piping Components,

ASTM A U}i5-1966,

Materials other than steel may be used underground or
if required by the properties of the flammable or
combustible liquid handled.

Materials other than steel shall be designed to approval
specifications.

Piping, valves, and fittings may have combustible or
noncombustible linings.



L|-03o5

When low melting point materials such as aluminum
and brass or materials that soften on fire exposure
such as plastics, or nonductile materials such as cast
iron, are necessary, special consideration shall be
given to their behavior on fire exposure. If such
materials are used in aboveground piping systems or
inside buildings, they shall be suitably protected
against fire exposure or so located that any spill
resulting from the failure of these materials could
not unduly expose persons, important buildings or
structures or can be readily controlled by remote
valves.

L.4 PIPE JOINTS

4.5

.6

L.h.1

h.h.2

Joints shall be made liquid-tight. Welded or screwed
joints or approved connectors shall be used. Threaded
joints and connections shall be made up tight with a
suitable lubricant or piping compound.

Pipe joints dependent upon the friction characteristics
of combustible materials for mechanical continuity of
piping shall not be used.inside buildings. They may

be used outside of buildings above or below ground.

If used aboveground, the piping shall either be secured
to prevent disengagement at the fitting or the piping
system shall be so designed that any spill resulting
from such disensragement could not unduly expose persons,
important buildings or structures, and could be readily
controlled by remote valve.

SUPPORTS

L.5.1

Piping systems shall be substantially supported and
protected against physical damage and excessive stresses
arising from settlement, vibration, expansion or
contraction.

PROTECTION AGAINST CORROSION

4.6.1

VALVES
LLO 7.1

All piping for flammable or combustible liquids, both
aboveground and underground, where subject to external
corrosion, shall be painted or otherwise protected.

Piping systems shall contain a sufficient number of
valves to operate the system properly and to protect

the plant. Piping systems in connection with pumps shall
contain a sufficient number of valves to control

proverly the flow of liquid in normal operation and in
the event of physical damage. Each connection to pipe-
lines, by which equipment such as tank cars or tank
vehicles discharge liquids by means of pumps into

storage tanks, shall be provided with a check valve for
automatic protection against backflow if the piping

arrangement is such that back-flow from the system is
possible.
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4.8 TESTING

4.8.1 All piping before being covered, enclosed or placed in
use shall be hydrostatically tested to 150 percent
of the maximum anticipated pressure of the system, or
pneumatically tested to 110 percent of the maximum
anticipated pressure of the system, but notless than 5
pounds per square inch gage at the highest point of
the system. This test shall be maintained for s
sufficient time to complete visual inspection of all
joints and connections, but for at least 10 minutes.
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5.4 DESIGN
Seliel

Metal cabinets constructed in the following manner shall
be deemed to be in compliance with 5.3.2. The bottom,
top, door and sides of cabinet shall be at least No. 18
gage sheet iron and double walled with 1% inch air
space, Joints shall be riveted, welded or made tight

by some equally effective means, The door shall be
provided with a three-point lock, and the door sill
shall be raised at least two inches above the bottom

of the cabinet,

Wooden cabinets constructed in the following manner shall
be deemed in compliance with 5.3.2. The bottom, sides
and top shall be constructed of an approved grade of

"plywood at least 1 inch in thickness, which shall not

bresak down or delaminate under fire conditions., All
joints shall be rabbetted and shall be fastened in two
directions with flathead wood screws. When more than
one door is used, there shall be rabbetted overlap of
not less than 1 inch., Hinges shall be mounted in such
a manner as to not lose their holding capacity due to
loosening or burming out of the screws when sub jected
to the fire test,

AND CONSTRUCTION OF INLIDE STORAGE ROOMS

Inside Storage Rooms shall be constructed to meet the
required fire-resistive rating for their use., Such
construction shall comply with the test specifications
set forth in Standard Methods of Fire Tests of Building
Construction and Materials, NFPA No, 251=1969. Where
an automatic sprinkler system is provided, the system
shall be designed and installed in an approved manner,
Openings to other rooms or buildings shall be provided
with noncombustible liquidtight raised sills or ramps
at least four inches in height, or the floor in the
storage area shall be at least four inches below the
surrounding floor. Openings shall be provided with
approved self-closing fire doors. The room shall be
liquidtight where the walls join the floor. A permissible
alterrate to the sill or ramp is an open-grated trench
inside of the room which drains to a safe location.
Where other portions of the building or other proper-
ties are exposed, windows shall be protected as set
forth in the Standard for the Installation of Fire
Doors and Windows, NFPA No. 86-1968, for Class E or F
openings., Wood at least one inch nominal thickness may
be used for shelving, racks, dunnage, scuffboards, floor
overlay and similar installations.



5.4.2 Storage in Inside Storage Rooms shall comply with

Table 5.4.2
TABLE 5.4.2

TOTAL

FIRE PROTECTION (1) FIRE ‘ ALLOWABLE
PROVIDED RESISTANCE MAXIMUM SIZE QUANTITIES
RATING Gals./sg.ft.
YES 2 hour 500 sq. ft. 10
NO 2 hour 500 sq. ft. 4
YES 1 hour 150 sq. ft. 5
NO 1 hour 150 sq. ft. 2

Note to Table

l. Fire protection system shall be sprinkler, water spray or carbon
dioxide system approved by the Bureau.

S5.4.3

S.hly

5.4.5

5.4.6

Electrical wiring and equipment located in Inside Storage
Rooms used for Class I liquids shall be approved for
Class I, Division 2 Hazardous Locations; for Class II
and Class III liquids, shall be approved for general use.

Every Inside Storage Room shall be provided with either
a gravity or a mechanical exhaust ventilation system.
Such system shall be designed to provide for a complete
change of air within the room at least six times per
hour. If mechanical exhaust system is used, it shall
be controlled by a switch located outside of the door,
The ventilating equipment and any lightning fixtures
shall be operated by the same switch. A pilot light
shall be installed adjacent to the switch if Class I
flammable liquids are dispensed within the room.

Where gravity ventilation is provided, the fresh air
intake, as well as the exhaust outlet from the room,
shall be on the exterior of the building in which

the room is located. The fresh air intake shall be
remotely located from the exhavst outlet.

In every Inside Storage Room there shall be maintained
one clear aisle at least three feet wide. Containers
over 30 gallons capacity shall not be stacked one upon
the other. Dispensing shall be by approved pump or
self-closing faucet only.

Inside rooms shall be equipped with adequate vents to
provide fire and explosion relief.
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TABLE 5.5.5
INDOOR CONTAINER STORAGE (3)

PROTECTED STORAGE (1) UNPROTECTED STORAGE

CLASS STORAGE MAXIMUM PER PILE (2) MAXIMUM PER PILE (2)
LIQUID LEVEL Gals. Height (1) Gals. Height (L)
& Upper 0 1 12 1
Floors
Basement NOT PERMITTED NOT PERMITTED
IB Ground ‘ 5,500 6 ft. 1,375 3 fte
& Upper 100 2 25 1
Floors
Basement NOT PERMITTED NOT PERMITTED
Ic Ground 16,500 6 ft. L,125 3 ft,
& Upper 300 2 75 1
Floors
Basement NOT PERMITTED » NOT PERMITTED
I1 Ground 16,500 9 ft. 4,125 9 ft.
& Upper 300 3 15 3
Floors ’
Basement 5,500 9 ft. NOT PERMITTED
100 3
Combustible Ground 55,000 15 ft. 13,750 12 ft.
& Upper 1,000 5 250 N
Floors
Basement 8,250 9 ft. NOT PERMITTED
450 3

Notes to Table

l. A Sprinkler or equivalent fire protection system acceptable to the Bureau
(Numbers underlined indicate corresponding number of 55-gallon drums.)

2. Ahen two or more classes of materials are stored in a single pile, the
maximum gallonage permitted in that plle shall be the smallest of the two
or more separate maximum gallonages.

3, Alsles shall be provided so that no container is more than 12 feet from
an aisle. Main alsles shall be at least eight feet wide and side aisles
at least four feet wide.

L. Each pile shall be separated from each other pile by at least four feet.
When stored on suitably protected racks or when the storage is suitanly
protected, containers may be piled up to the height limits in 5.5.6(e)
where approved by the Bureau.
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TABLE 5.5.6 .
INDOOR PORTABLE TANK STORAGE(3)

PROTECTED STORAGE (1) UNPROTECTED STORAGE

CLASS STORAGE MAXIMUM PER GROUP (2) MAXIMUM PER GROUP (2)
LIQUID LEVEL Gals, Height () Gals. Height (4)
IA Ground NOT PERMITTED NOT PERMITTED
& Upper ‘
Floors
Basement NOT PERMITTED NOT PERMITTED
IB Ground 20,000 T ft. 2,000 7 f£t.
& Upper
Floors
Basement NOT PERMITTED NOT PERMITTED
IC Ground ;0,000 1, ft,. 5,500 7 ft.
& Upper
Floors
Basement NOT PERMITTED NOT PERMITTED
II Ground 140,000 14 ft. 5,500 7 ft.
% Upper
Floors
Basement 20,000 7T ft. NOT PERMITTED
Combus- Ground 60,000 1, ft. 22,000 7 £t.
tible & Upper
Floors
Basement 20,000 7 £t NOT PERMITTED

1.

2e

3.

Notes to Table
A sprinkler or equivalent fire protection system installed in accordsnce
with the avvlicable NFPA Standard and approved by the
Zureau, '

When two or more classes of materials are stored in a single pile, the
maximum gallongze permitted in that pile shall be the smallest of the
two or more separate maximum gallonages,

Aisles shall be provided so that no portable tank is more than 12 feet
from an aisle. Main aisles shall be at least eight feet wide and side
aisles at least four feet wide.

Each pile shall be separated from each other pile by at least four feet,
When stored on suitably protected racks or when the storage is suitably

protected, containers may be piled up to the height 1limits in 5.5.6(¢)
where approved by the Bureau.
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5.6 STORAGE OUTSIDE BUILDINGS

5.6.1 Storesge outside buildings shall be in accordance with
Table 5.6.1 or Table 5.6.2 snd 5.6.3 and 5.6.5.

TABLE 5.6.1
OUTDOOR CONTAINER STORAGE

I II ITI Iv

MAXIMUM DISTANCE DISTANCE TO
CLASS PER PILE (1) BETWEEN PROPERTY LINE (3)

GALLCNS PILES (2)

IA 1,100 S ft. 4o ft.

IB 2,200 5 ft. ' 4o ft.

IC %, 00 5 ft. 4o ft.

IT » G00 5 ft. 20 -ft.

Combustible 22,000 S ft, 20 rt.

Notes to Téble

1. When two or more classes of materials are stored in a single pile, the
maximum gellonage in that pile shall be the smallest of the two or
more separate gallonages. ‘

2. Within 200 feet of each container, there shall be & 12-foot wide access
way to permit approach of fire control spparatus.

3. When total quantity stored does not exceed 50 percent of maxirmum per
pile, the distsnce in Column IV may be reduced 50 per cent.
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1.

2e

TABLE 5.6.2
OUTDOOR PORTABLE TANK STORAGE

I II III IV
MAXIMUM DISTANCE DISTANCE TO
CLASS PER PILE (1) BETWEEN (2) PROPERTY
GALLONS ?ILES LINE (3)
TIA 2,200 5 ft, 4o ft.
IB %, 00 5 fte LO ft.
IC ,800 5 ft. 40 ft.
II 17,600 5 ft, 20 ft.
Combustible Ll ,000 S fto 20 ft,

When two or

Notes to Table

more classes of materials are stored in a single pile,

the maximum gallonage in that pile shall be the smallest of the

two or more

Within 200 feet of each portable tank,

separate gallonages.

there 811211 be a 12-foot wide

access way to permit approach of fire control apparatus.

When total quantity stored does not exceed 50 percent of maximum per pile,
the distance in Column IV may be reduced 50 percent.

506.2

50603

5.6.4

A maximum of 1,100 gallons of flammable or combustible
liquids may be located adjacent to buildings located on
the same premises and under the same management provided
the provisions of 5.6.2(a) and (b) are complied with,
(a) The building shall be a one-story building devoted
principally to the handling and storing of flammable
or combustible liquids or the building sinall have
two hcocur fire-resistive exterior walls having no
opening within 10 feet of such storage.

(b) Where quantity stored exceeds 1,100 gallons, or
provisions of 5.6.2(a) cannot be met, a minimum
distance of 10 feet between buildings and nearest
container of flammable or combustible liquid shall
be maintained,

The storage area shall be graded in a manner to divert
possible spills away from buildings or other exposures

or shall be surrounded by a curb at least six inches high.
When curbs are used, provisions shall be made for draining
of accumulations of ground or rain water or spills of
flammable or combustible liquids. Drains shall terminate
at a safe location and shall be accessible to operation
under fire conditions.

Storage area shall be protected against tampering or
trespassers where necessary and shall be kept free of
weeds, debris and other combustible material not necessary
to the storage.
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5.7 FIRE CONTROL.

5.7.1

5.7.2

5.7°3

5.7-’-0—

5eTe5

5.7.6

Suitable fire control devices, such as small hose or
portable fire extinguishers, shall be available at
locations where flammable or combustible liquids are
stored.

(a) At least one portable fire extinguisher having
a rating of not less than 12-B units shall
be located outside of, but not more than 10
feet from, the door opening into any room used
for storage,

(b) At least one portable fire extinguisher having
a rating of not less than 12-B units shall be
located not less than 10 feet, nor more than
25 feet, from any flammable liquid storage
area located outside of a storage room but
inside a building.

When sprinklers are provided, they shall be installed
in an approved manner,

Open flames and smoking shall not be permitted in
flammable or combustible liquid storage areas.

Materials which will react with water shall not be
stored in the same room with flammable or combustible
liquids

Signs indicating "No Smoking or Ignition Sources
Permitted" shall be posted in flammable or combustible
liquid storage areas.

A fire lasne shall be kept open at all times to and

around a flammeble or combustible liquid installation
exceeding 1,000 gallons aggregate capacity,
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5.7 FIRE CONTROL.

5.7.1

5742

5'7“3

So?ou

50765

5.7.6

Suitable fire control devices, such as small hose or
portable fire extinguishers, shall be available at
locations where flammable or combustible liquids are
stored.

(a) At least one portable fire extinguisher having
a rating of not less then 12-B units shall
be located outside of, but not more than 10
fest from, the door opening into any room used
for storage.,

(b) At least one portable fire extinguisher having
8 rating of not less than 12-B units shall be
located not less than 10 feet, nor more than
25 feet, from any flammable liquid storage
area located outside of a storage room but
inside a building.

When sprinklers are provided, they shall be installed
in an approved manner,

Open flames and smoking shall not be permitted in
flammable or combustible liquid storage areas.

Materials which will react with water shall not be
stored in the same room with flammable or combustible
liquids

Signs indicating "No Smoking or Ignition Sources
Permitted" shall be posted in flammable or combustible
liquid storage areas.

A fire lasne shall be kept open at all times to and
around a flammaeble or combustible liquid installation
exceeding 1,000 gallons saggregate capacity,
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6.1

6.2

SECTION 6 - INDUSTRIAL PLANTS

SCOPE OF SECTION 6

6.1.1

6.1.2

6.1.3

This Section 6 shall spply to industriel plents utilizing
flammable snd combustible liquids.

This Section 6 shsll not epply to chemical plents,
refineries or distilleries, which are covered in Section 9.

dhere portions of such plants involve chemicel reactions
such as oxidation, reduction, halogenstion, hydrogenstion,
alkylation, polymerization, end other chemical processes,
those portions of the plant shall be in accordance with
Section 9.

INCIDENTAL STORAGE OR USE OF FLAMMABLK AND COMBUSTIBLE LIQUIDS

6.2.1

6.2.2

6.2.3

Section 6.2 shall be sppliceble to those portions of an
industriel plent where the use end handling of flammable
or combustible liquids is only incidental to the principal
business, such as automobile assembly, construction of
electronic equipment, furniture manufacturing or other
similar activities.

Flammable or combustible liquids shell be stored in tanks
or closed containers.

(a) Except as provided in 6.2.2 (b) and 6.2.2 (c),all
storage shall comply with 5.3 or 5.l4.

(b) The quantity of liquid thst may be located outside of
an 1inside storsge room or storage csbinet in & build-
ing or any fire area of a building shall not exceed
that listed below:

(1) 25 gallons of Class 1A liquid in containers

(2) 120 gallons of Class 1B, 1C, II or III liquids in
containers

(3) 660 gallons of Class 1B, 1C, II or III liquids in
a single portable tank.

(c) Where large quantities of flammable or combustible
liquids are necessary, storage may be in tanks which
shall comply with the applicable requirements of
Section 3.

Areas in which flammable or combustible liquids are
transferred from one tank or container to asnother container
shell be separated from other opersgtions in the building by
adequate distance or by construction having adequate fire
resistance. Drainage or other means shall be provided

to control spills. Adequate natural or mecheanical
ventiletion shall be provided.



6.2.4 Hendling Liquids &t Point of Final Use.

(a) Flammable liquids shall be kept in covered
containers when not actually in use.

(b) Where flammable or combustible liquids are used
or handled, except in closed containers, means
shall be provided to dispose promptly and safely
of leakage or spills. .

(c) Class I liquids may be used only where there are
no open flames or other sources of ignition within
the possible path of vapor travel.

(d) Flammasble or combustible liquids shall be drawn
from or trensferred into vessels or containers or
portable tanks within a building only through a
closed piping system, from safety cens, by means of
a device drawing through the top of a container, or
from a container by gravity through an approved
self-closing valve. Trensferring by means of air
pressure on the container or portable tank shall be
prohibi ted.

6.3 UNIT PHYSICAL OPERATIONS

6.3.1

6.3.2

6.3.3

6.3024»

Section 6.3 shall be applicable in those portions of
industrial plants wnere flammable or combustible liquids
are handled or used in unit physicel operations such as
mixing, drying, eveporating, filtering, distillation, and
similar operastions which do not involve chemical change.
Such plants shall include but are not limited to those com-
pounding cosmetics, pharmaceuticals, solvents, cleaning
fluids, insecticides and similar types of activities.

Industrial plants shall be located so that each building
or unit of equipment is accessible from at least one side
for fire fighting and fire control purposes., Buildings
shall be locsted with respect to property lines as set
forth in 9.2.1 end 9.2.2, except that the blank wall

~referred to in 9.2.2 shall have a fire resistance rating

of at least two hours.

Areas where unstable liquids are handled or small scale
unit chemical processes are carried on shell be sepsrated
from the remsinder of the plant by a wall having at least
two-hour fire resistance rating.

Drainage

(a) Emergency drainage systems shall be provided to direct
flemmeble or combustible liquid leakage and fire
protection water to a safe location. This may require
curbs, scuppers, or special drainage systems to control
the spread of fire, see 3.2.8.

(b) Emergency drainage systems shall not discharge to
public sewers or public waterways.

6-2



6.4

6.5

.(¢) The industrial plant shall be designed and operated
to prevent the normal discharge of flammable or
combustible liquids into public waterways, public
sewers, or adjoining property.

6.3.5 Ventilation

(a) Areas as defined in 6.3.1 using Class I liquids
shall be ventilated at a rate of not less than one
cubic foot per minute per aquare foot of solid floor
area. This shall be accomplished by natural or
mechanical ventilation which discharge or exhaust
to a safe location outside of the building. Pro-
vision shall be made for introduction of make=-up
air in such a manner as not to short circuit the
ventilation. Ventilation shall be arranged to
include all floor areas or pits where flammable
vapors may collect.

6.3.6 Storage, Transfer and Handling of Liquids

(a) The storage, transfer and handling of liquids shall
comply with 9.4.

TANK VEHICLE AND TANK CAR LOADING AND UNLOADING

6401

Tank vehicle and tank car loading or unloading facilities
shall be separated from aboveground tanks, warehouses,
other plant buildings or nearest property line by a
distance of 25 feet for Class I liquids and 15 feet for
Class II and Class III liquids measured from the nearest
position of any fill stem., Building for pumps or shelters
for personnel may be a part of the facility.

Operations of the facility shall comply with the
appropriate portions of 7.3.

FIRE CONTROL

6.5.1

6.5.2

60503

Portable fire extinguishment and control equipment
shall be provided in such quantities and types as are
needed for the special hazards of operation and storage.

Water shall be available in volume and at adecuate pres-
sure to supply water hose streams, foam-producing equip-
ment, automatic sprinklers or water spray systems as the
need is indicated by the special hazards of operation,
storage, and dispensing.

Special extinguishing equipment such as that utilizing
foam, inert gas, or dry chemical shall be provided as
the need is indicated by the special hazard of operation
and storage.
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6.6

6a7

6.8

6.5.4

6¢5.5

6.5.6

Where the need is indicated by special hazards of
operation, flammable or combustible liquid processing
equipment, major piping, and supporting steel shall be
protected by approved water spray systems, deluge
systems, approved fire resistant coatings, insulation
or any combination of these.

An approved fire alarm system shall be provided for
prompt notification of fire. Where service is available,
a public fire alarm box shall be located nearby.

All plant fire protection facilities shall be adequately
maintained and periodcally inspected and tested to make
sure they are always in satisfactory operating condition,
and they will serve their purpose in time of emergency.

SOURCES OF IGNITION

6.6.1

6.602

Adequate precautions shall be taken to prevent the
ignition of flammable vapors. Sources of ignition include
but are not limited to open flames; lightning; smoking;
cutting and welding; hot surfaces; frictional heat; static,
electrical and mechanical sparks; spontaneous ignition,
including heat-producing chemical reactions; and radiant
heat,

Class I liquids shall not be dispensed into containers
unless the nozzle and container are electrically inter-
connected. Where the metallic floorplate on which the
container stends while fillings is electrically connected
to the fill stem or where the fill stem is bonded to the
container during filling operations by means of a bond
wire, the provisions of this section shall be deemed to
have been complied with.

ELECTRICAL EQUIPMENT

6.7.1

Electrical wiring and equipment shall comply with 1.6,

REPAIRS TO EQUIPMENT

6.841

Hot work, such as welding or cutting operations, use of
spark-producing power tools, and chipping operations

shall be permitted only under supervision of an individual
in responsible charge. A qualified person shall make an
inspection of the area to be sure that it is safe for the
work to be done and that safe procedures will be followed
for the work specified.



6.9 HOUSEKEEPING

6.9.1

6.9.2

6¢9.3

609.“»

Maintenance and operating practices shall be in
accordance with established procedures which will
tend to control leakage and prevent the accidental
escape of flammable or combustible liquids. Spills
shall be cleaned up promptly.

Adequate aisles shall be maintained for unobstructed
movement of personnel and so that fire protection
equipment can be brought to bear on any part of
flammable or combustible liquid storage, use, or any
unit physical operation.

Combustible waste material and residues in a building
or unit operating area shall be kept to a minimum,
stored in covered metal receptacles and disposed of
dailya :

Ground area around buildings and unit operating areas
shall be kept free of weeds, trash or other
unnecessary combustible materials.
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7.1

7.2

SECTION 7 - BULK PLANTS

STORAGE

7Telel Class I liquids shall be stored in closed containers,
or in storage tanks aboveground outside of buildings,
or underground in accordance with Section 3.

Tele2 Class II and Class III liquids shall be stored in
containers, or in tanks within buildings or aboveground

outside of buildings, or underground in accordance
with Section 3.

Tele3 Containers of flammable or combustible liquids when
pPiled one upon the other shall be separated by dunnage
sufficient to provide stability and to prevent
excessive stress on container walls. The height of
pile shall be consistent with stability and strength
of containers,

BUILDINGS
702.1 Exits

(a) Rooms in which flammable or combustible liquids are
stored or handled by pumps, shall have exit facilities
arranged to prevent occupants being trapped in the
event of fire.

Te242 Heatiﬁg

() Rooms in which Class I liquids are stored or
handled shall be heated only by means not
constituting a source of ignition, such as steam
or hot water. Rooms containing heating appliances
involving sources of ignition shall be located
and arranged to prevent entry of flammable vapors.

Te2e3 Ventilation

(a) Ventilation shall be provided for all rooms, buildings,
or enclosures in which Class I liquids are pumped or
dispensed to provide at least six air changes per hour.
Design of ventilation systems shall take into account
the relatively high specific gravity of the vapors.
Ventilation may be provided by adequate openings
in outside walls at floor level unobstructed except
by louvers or coarse screens, Where natural
ventilation is inadequate, mechanical ventilation

shall be provided.

(b) Class I liquids shall not be stored or handled
within a building having a basement or pit into which
flammable vapors may travel, unless such area is

provided with ventilation designed to frevent the
accumulation of flammable vapors thereiln.
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(c) Containers of Class I liquids shall not be drawn
from or filled within buildings unless provision
is made to prevent the accumulation of flammable
vapors in hazardous concentrations. Where
mechanical ventilation is required, it shall be
kept in operstion while flammable liquids are
being handled.

7.3 LOADING AND UNLOADING FACILITIES

Te3.1

7.3.2

Te3e3

7.3-4

Tank vehicle and tank car loading or unloading
facilities shall be separated from aboveground tanks,
warehouses, other plant buildings or nearest property
line by a distance of at lesst 25 feet for Class I
liquids and 15 feet for Class II and Class III 1liquids
measured from the nearest position of any fill spout.
Buildings for pumps or shelters for personnel may be a
part of the facility.

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 rack shall not be used for
the transfer of Class II or Class III liquids.

Valves used for the final control for filling tank
vehicles shall be of the self-closing type and manually
held open except where automatic means are provided for
shutting off the flow when the vehicle is full a after
filling a preset amount.

Static Protection: Bonding and grounding facilities
for protection against static sparks during the loading
of tank vehicles through open domes shall be provided
where Class I liquids are loaded, or where Class II or
Class III liquids are loaded into vehicles which may
contain vapors from previous cargoes of Class I liquids.

(a) Protection as required in 7.3.4 shall consist of a
metallic bond wire permanently electrically connected
to the fill stem or to some part of the rack
structure in electrical contact with the fill stem.
The free end of such wire shsall be provided with a
clamp or equivalent device for convenient attachment
to some metallic part in electrical contact with
the cargo tank of the tank vehicle.

(b) Such bonding connection shall be made fast 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.



(c) Bonding as specified in 7.3.4, 7.3.4(a) and
Te3.4(b) is not required:

(1) Where vehicles are loaded exclusively with
products not having & static accumulating
tendency, such as asphalt, most crude oils,
residual oils and water soluble liquids;

(2) Where no Class I liquids are handled at the
loading facility and the tank vehicles
loaded are used exclusively for Class II
and Class III liquids;

(3) Where vehicles are loaded or unloaded
through closed bottom or top connections,

(d) Filling through open domes into the tanks of
tank vehicles or tank 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 which extends
near the bottom of the tank. This precaution
is not required when loading liquids which are
nonaccumulators of static charges.

(e) Bonded equipment shall be connected to a ground.
7.3.5 Stray Currents:

(a) Tank car loading facilities where Class I liquids
are loaded through open domes shall be protected
against stray currents by bonding the pipe to-at
least one rail and to the rack structure if of
metal, Multiple lines entering the rack aresa
shall be electrically bonded together.

(b) In addition, in areas where excessive stray
currents are known to exist, all pipe entering
the rack area shall be provided with insulating
sections to electrically isolate the rack piping
from the pipelines.

(¢) No bonding between the tank car and the rack or
piping is required during either loading or
unloading of Class II or Class III liquids,

T.3.6 Container Filling Facilities:

(a) Class I liquids shall not be dispensed into containers
unless the nozzle and container are electrically
interconnected.

(b) Where the metallic floorplate on which the container
stands while filling is electrically connected to
£ill stem or where the fill stem is bonded to the
container during fillings operations by means of a
bond wire, the provisions of 7.3.6(a) shall be deemed
to have been complied with.
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T.4 ELECTRICAL EQUIPMENT

Tehol

Electrical wiring and equipment shall comply with 1.6,

7.5 SOURCES OF IGNITION

Te561

Te502

Class I liquids shall not be handled, drawn, or dispensed
where flammable vapors may reach a source of ignition.

Smoking shall be prohibited except in designated
localities. "NO SMOKING" signs shall be conspicuously
posted where hazard from flammable liquids vapors is
normally present. Installations shall comply with
Bureau Safety Regulation No 1, Smoking.

7.6 DRAINAGE AND WASTE DISPOSAL

T.6.1

Provision shall be made to prevent flammable or com-
bustible liquids which may be spilled at loading or
unloading points from entering public sewers and
drainage systems, or natural waterways. Connection to
such sewers, drains, or waterways by which flammable
or combustible liquids might enter shall be provided
with separator boxes or other approved means whereby
such entry is precluded. Crankcase drainings and
flammable or combustible liquids shall not be dumped
into sewers, but shall be stored in tanks or tight
drums outside of any building until removed from the
premises,

7.7 FIRE CONTROL

707.1

Te7e2

Suitable fire-control devices, such as small hose or
portable fire extinguishers, shall be available to
locations where fires are likely to occur.

Additional fire-control equipment may be required
where a tank of more than 50,000 gallons individual
capacity contains Class I liquids and where an unusual
exposure hazard exists from surrounding property.

Such additional fire-control equipment shall be
sufficient to extinguish a fire in the largest tank.









8.2

8.3

(¢) Class II and Class III liquids may be stored and dis=-
pensed inside service station buildings from tanks
of not more than 120 gallons capacity each,

8¢1.4 Labeling

(a) No sale or purchase of any Class I, II or III liquids
shall be made in containers unless such containers are
clearly marked with the name of the product contained
therein.

8.1,5 Dispensing into Portable Containers

(a) No delivery of any Class I liquids shall be made into
portable containers unless the container is constructed
of metal or is approved by the Bureau, has a tight
closure with screwed or spring cover, and is fitted
with a spout or so designed that the contents can be
poured without spilling.

ATTENDANCE OR SUPERVISION OF DISPENSING

8.2.1 Each service station open to the public shall have an at=-
tendant whenever the station is open for hbusiness,

8.2.2 Service stations owned or operated by commerical, industrial
or manufacturing establishments for servicing their own
vehicles or those of their employees do not require an
attendant.

DISPENSING SYSTEMS
8.3,1 Location

(a) Dispensing devices at automotive service stations
shall be so located that all parts of the vehicle
being served will be on the premises of the service
station,

(b) Approved dispensing units may be located inside of
buildings when approved by the Bureau. The dispensing
area shall be separated from other arees in & aianner
approved by the Buresu., The dispensing unit and its
piping shall be mounted either on a concrete island
or protected against collision by suitable means and
shall be located in a position where it cannot be struck
by a vehicle out of control descending a ramp or other
slope. The dispensing area shall be provided with an
approved mechanical or gravity ventilation system.

When dispensing units are located below grade, only
approved mechanical ventilation shall be used, the entire
dispensing area shall be protected by an approved
automatic sprinkler system, and electrical equipment
shall comply with 1.6, Ventilating systems shall be
electrically interlocked with gasoline dispensing

units so that the dispensing units cannot be operated
unless the ventilating fan motors are energized,
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803.2 Emergency Power Cutoff

(a)

A clearly indentified and easily accessible switch(es)
or a circuit breaker(s) shall be provided at a location
remote from dispensing devices, including remote pumping
systems, to shut off the power to all dispensing devices
in the event of an emergency.

8.3.3 Dispensing Units

8.3.4

(a)

(v)

(a)

Class I liquids shall be transferred from tanks by

means of fixed pumps so designed and equipped as to
allow control of the flow and to prevent leakage or
accidental dischargs,

Dispensing devices for Class I liquids shall be of
approved type.

Class I liquids shall not be dispensed by pressure
from drums, barrels, and similar containers. Approved
pumps taking suction through the top of the container
or approved self-closing faucets shall be used,

The dispensing units, except those attached to con-
tainers, shall be mounted either on a concrete island
or protected against collision by suitable means.

Remote Pumping Systems

(a)

()

This section shall apply to systems for dispensing
Class I liquids where such liquids are transferred
from storage to individual or multiple dispensing
units by pumps located elsewhere than at the
dispensing unitse

Pumps shall be designed or equipped so that no part of
the system will be subjected to pressures above its
allowable working pressure. Pumps installed above
grade, outside of buildings, shall be located not less
than ten feet from the adjoining property lines, and
not less than five feet from any building opening.
When an outside pump location is impractical, pumps
may oe installed inside of buildings as provided for
dispensers in 8.3.1(b), or in pits as provided in
8¢3.4(c). Pumps shall be substantially anchored and
protected against physical damage by vehicles.



(c)

(d)

(o)

(f)

Pits for subsurface pumps or piping manifolds of
submersible pumps shall withstand the external
forces to which they may be subjected without damage
to the pump, tank, or piping. The pit shall be no
larger tnan necessary for inspection and maintenance
and shall be provided with a fitted cover,

A control shall be provided that will permit the
pump to operate only when a dispensing nozzle is
removed from its bracket on the dispensing unit
and the switch on this dispensing unit is manually
actuated. This control shall also stop the pump
when all nozzles have been returned to their
brackets,

An approved impact valve, incorporating a fustible link,
designed to close automatically in event of severe

impact or fire exposure shall be properly installed in
the dispensing supply line at the base of each individual
dispensing device.

Testing: After the completion of the installation,
including any paving, that section of the pressure

piping system between the pump discharge and the

connection for the dispensing facility shall be tested
for at least 30 minutes at the maeximum operating
pressure of the system. Such tests shall be repeated
at two-year intervals thereafter,

8.3.5 Delivery Nozzles

(a)

(b)

Hose nozzle valves of either the manual or sutomatic-
closing type for dispensing Class I liquids into a
fuel tank or into a container shall be manually held
open during the dispensing operation except as
provided in 8.3.,5(b).

On any service station dispenser accessible to the
public a listed automatic type nozzle with hold-open
latch is permitted only when all dispensing of Class
I liquids is to be done by the service station
attendant,

8¢3.6 Special Type Dispensers

(a)

Approved special dispensing devices such as, but not
limited to, coin-operated, card-operated, and remote
preset types are permitted at service stations open
to the public, previded that dispensing of Class I
liquids is performed by a qualified attendant when
the station is open to the public.
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8.4 MARINE
8.’-[-91

8ely o2

(b)

(c)

(d)

It shall be the responsibility of the attendant to
prevent the dispensing of Class I liquids into portable
containers not in compliasnce with 8,1.5, control
sources of ignition, and to immediately handle
accidental spills and fire extinguishers if needed.

Emergency controls shall be installed at a location to
not more than 100 feet from dispensers,

Instructions for the operation of dispensers shall be
conspicuously posted,

SERVICE STATIONS

The dispensing area shall be located from other structures
so as to provide room for safe ingrees &and egrees of craft
to be fueled. Dispensing units shall in all cases be at
least 20 feet from any activity not associated with the
handling of fuel,

(a)

(b)

Dispensing shall be by approved dispensing units with
or without integral pumps and may be located on open
piers, wharves or floating docks or on shore or on
piers of the solid fill type.

Dispensing nozzles shall be automatic=-closing with-
out a latch-open device.

Tanks, and pumps not integral with the dispensing unit,
shall be on shore or on a pier of the solid fill type,
except as provided in 8.4.2(a) and (b).

(a)

(v)

(c)

Where shore location would require excessively long
supply lines to dispensers, the Bureau may authorize
the installation of tanks on a pier provided that
applicable portions of Section 3 relative to spacing,
diking and piping are complied with and the quartity
so stored does not exceed 1,100 gallons aggregate
capacity.

Shore tanks supplying marine stations may be located
aboveground, where rock ledges or high water table
make underground tanks impractical,

Where tanks are at an elevation which would produce
gravity head on the dispensing unit, the tank outlet
shall be equipped with a pressure control valve
positioned ad jacent to and outside the tank block
valve specified in 3.2.11(b), so adjusted that liquid
cannot flow by gravity from the tank in case of piping
or hose failure.
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805

846

8el4.3 Piping between shore tanks and dispensing units shall

be as specified in section L, except that, where
dispensing is from a floating structure, suitable
lengths of oil-resistant flexible hose may be employed
between the shore piping and the piping on the floating
structure as made necessary by change in water level or
shore line,

(a) A readily accessible vslve to shut off the supply
from shore shall be provided in each pipeline st
or near the approach to the pier and at the shore
end of each pipeline adjacent to the point where
flexible hose is attached.

(b) Piping shall be located so as to be protected from
physical damage.,

(¢) Piping handling Class I liquids shall be grounded
to control stray currents.

ELECTRICAL EQUIPMENT

8.5.1 Electrical wiring and equipmsnt shall comply with 1.6.

HEATING EQUIPMENT

8.6.1

8°6.2

8643

8.6.4

80605

Heating equipment may be installed in the conventional
manner in an area except as provided in 8.6.2 through

Be665,

Hesating ecuipment may be installed in & special room
separated from an srea classified by 1.6 by walls having
a fire resistance rating of at least one hour and without
any openings in the walls within eight feet of the floor
into an area classified in 1.6. This room shall not be
used for combustible storage and all air for combustion
purposes shall come from outside the building,

Heating equipment using gas or o0il fuel may be inztalled

-in the lubrication, 3ales or service room where tnere is

no dispensing or transferring of Class I liquids provided
the bottom of the combustion chamber is at least 18 inches
above the floor end the heating eguipment is protected
from physicsl damage by vehicles.

Heating equipment using gas or o0il fuel listed for use

in garages may be installed in the lubrication or service
room where Cless I liquids are dispensed provided the
equipment is installed at least eight feet ahove the floor.

Electrical heating equipment shall conform to 8.5,



3e7 CONSTRUCTION

8.7.1 Building end spaces used as service stations shall bve
classified as low hazard storage.

3.7.2 Service stetions may be permitted in separate buildings,
open parking structures, public garsges or in shops use
for repair, body work, or painting. When dispensing is
provided in repair, body work or »ainting shops, the
dispensing shall be cut off by construction having at
least a 3/l hour fire resistance rating.

3.7.3 Service stations when in separaté buildings shall have
no vasement or cellars.

8.7.4 Service stations shall be of Type 1,2, or 2 construction,
comply with Table 201.0 and Table 705.1 of Safety
Regulation on the building code.

3.3 DRAINAZE AlD ASTE DISPOSAL

=1

3.8.1 Provision shall be made in the area where Class I liquids
are dispensed to prevent spilled liguids from flowing into
the interior of service station buildings. Such provision
may be by zrading driveways, raising door sills, or other
equally effective means. Crankcaese drainings and flamnable
or combustible liquids sh21ll not be dumped into sewers but
shall be stored in tanks or drums outside of any building
until remove from the premises,

8.9 S)HURCES OF IANITION

3.9.1 There shall be no smoking or open flames in the areas
used for fueling, servicing fuel systems for internal
combustion engines, receiving or dispensing »f flammabtle
or combustible liquids.

83.9.2 Conspicuous and legible signs prohibiting smoking shall
be posted within sight of the customer being served,
- The motors of all equipment being fueled shall be shut
off during the fueling operation,.

3.10 FIRE CONTROL

3,10.1 Each service station shall be provided with at least »ne
fire extinguisher having a minimum classification of
6 B, C located so that an extinguisher will be within
75 feet of each pump, dispenser, undercround rill pipe
ovening, and lubrication or service room,

8-8



SECTION 9 - PROCESSING PLANTS

9.1 SCOPE OF SECTION 9

9.1.1

9.1.2

This Section 9 shall apply to processing plants utilizing
flammable and combustible liquids,

This Section 9 shall also apply to chemical plants,
refineries and distilleries.

9.2 LOCATION

9.2.1

The location of each processing vessel shall be based upon
its flammable or combustible liquid capacity. Processing
vessels shall be located with respect to distances to
lines of adjoining property in accordance with Tablie 9.2.1,
except when the processing plant is designed with 9.2.2.

TABLE 9.2.1

PROCESSING VESSELS

WITH EMERGENCY RELIEF STABLE UNSTABLE
VENTING TO PERMIT PRESSURE LIQUIDS LIQUIDS
Not in excess of 2.5 psig 2 times 5 times

Table 3.2.1(e) Table 3.2.1l(e)

Over 2.5 psig | 3 times 8 times

Table 3.2.1(e) Table 3.2.1(e)

9.2.2

The distances required in 9.2.1 may be waived when the
vessels are housed within a building and the exterior wall
facing the lirne of ad joining property is a blank wall
having a fire resistance rating of not less than four
hours. When Class IA or unstable liquids are handled, the
blank wall shall have explosion resistance.

9.3 PROCESSING BUILDING

9.3.1

Construction

(a) Processing buildings shall be of fire resistive or non-

combustible construction, except heavy timber construction

with load-bearing walls may be permitted for plants
utilizing only stable Class II or Class III liguids.
Except as provided in 9.3.2 or in the case of explosion
resistant walls used in conjunction with explosion

relieving facilities, see 9.3.l, load-bearing walls shall

be prohibited. Buildings shall be without basements
or covered pits,



(b) Areas shall have adequate exit facilities arranged

to prevent occupants from being trapped in the event
of fire, Exits shall not be exposed by the drainage
facilities described in 9.3.2.

90342 Drainage

(a)

(b)

(c)

Emergency drai age systems shall be provided to direct
flammable or combustible liquid leakage and fire
protection water to a safe location. This may require
curbs, scuppers, or special drainage systems to control
the spread of fire. See 3.2.7(b).

Emergency drainage =systems, if connected to public
sewers or discharged into public waterways, shall be
equipped with traps or separatorse.

The processing plant shall be designed and operated

to prevent the normal discharge of flammable or combus-
tible liquids to public waterways, public sewers, or

ad joining propertye.

9.3¢3 Ventilation

(a)

Enclosed processing buildings shall be ventilated at a
rate of not less than one cubic foot per minute per
square foot of solid floor area. This shall be accom=
plished by natural or mechanical ventilation with dis-
charge or exhaust to a safe location outside of the
building. Provision shall be made for introduction of
make-up air in such a manner as not to short circuit
the ventilation. Ventilation shall be arranged to
include all floor areas or pits where flammable vapors
may collect,

9.3.4 Explosion Relief

(a) Areas where Class IA or unstable liquids are processed

shall have explosion venting through one or more of
the following methods:

Open air construction

Lightweight walls and roof

Lightweight wall panels and roof hatches
Windows of explosion venting tyve

Fwnr
e N N st
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(
(
(

The explosion venting ratio shall be not less 1 square
foot for each 30 cublic feet of volume.
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9.4 LIQUID HANDLING

9.4.1

90)4 2

943

Storage

(a) The storage of flammable or combustible liquids in
tanks shall be in accordance with the applicable
provisions of Section 3.

(b) If the storage of flammable or combustible liquids in
outside aboveground or underground tanks is not prac-
tical because of temperature considerations or
production considerations, tanks may be permitted
inside of buildings or structures in accordance with
the applicable provisions of Section 3.

(c) Storage tanks inside of buildings shall be permitted
only in areas at or above grade which have adequate
drainage and are separated from the processing area
by construction having a fire resistance rating of
at least two hours.

(d) The storage of flammable or combustible liquids in
containers or portable tanks shall be in accordance
with the applicable provisions of Section 5.

Piping, Valves and Fittings

(a) Piping, valves and fittings shall be in accordance
with Section L.

(b) Approved flexible connectors may be used where vibration
exits or where frequent movement is necessary. Approved
hose may be used at transfer stations.

(c) Piping containing flammable or combustible liquids
shall be identified.

Transfer

(a) The transfer of large quantities of flammable or

Combustible liquids shall be through piping by means
of pumps or water displacement. Except as required
in process equipment, gravity flow shall not be used.
The use of compressed air as a transferring medium
shall be prohibited.

(b) Positive displacement pumps shall be provided with

pressure relief discharging back to the tank or to
pump suction,
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9.5

9.6

ey

Equipment

(a) 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,

(b) Where the vapor space of equipment is usually with-
in the flammable range, the probability of explosion
damage to the equipment can be limited by inerting,
by providing an explosion suppression system, or by
designing the equipment to contain the peak
explosion pressure which may be modified by explosion
relief., Where the special hazards of operation,
sources of ignition, or exposures indicate a nsed,
consideration shall be given to providing protection
by one or more of the above means.

TANK VEHICLE AND TANK CAR LOADING AND UNLOADING

9.5.1

Tank vehicle and tank car loading or unloading facilities
shall be separated from aboveground tanks, warehouses,
other plant buildings or nearest line of adjoining prop-
erty by a distance of 25 feet for Class I liquids and 15
feet for Class II and Class III liquids measured from
the nearest position of any fill stem, Buildings for
pumps or shelters for personnel may be a part of the
facility. Operations of the facility shall comply with
the appropriate portions of 7.3.

FIRE. CONTROL

9.601

9.6.2

906.5

Approved portable fire extinguishers of appropriate size,
type and number shall be provided.,

A reliable water supply shall be available in pressure
and quantity adequate to meet the probable fire demands,

Hydrants shall be provided in accordance with accepted
good practice.

Hose connected to a source of water shall be installed so
that all vessels, pumps, and other equipment containing
flammable or combustible liquids can be reached with at
least one hose stream, Nozzles that are capable of
discharging a water spray shall be provided,

Processing plants shall be protected by an approved
automatic sprinkler system or equivalent extinguishing
system, If special extinguishing systems including but
not limited to those employing foam, carbon dioxide or
dry chemical are provided, approved equipment shall be
used and jinstalled in an approved manner,



9.7

9.8

9.9

9¢5.6 An approved means for prompt notification of fire to

9647

those within the plant and any public fire department
available shall be provided., Where service is available,
a public fire alarm box shall be located nearby.

All plant fire protection facilities shall be adequately
maintained and periodically inspected and tested to make
sure they are always in satisfactory operating condition
and they will serve their purpose in time of emergency.

SOURCES OF IGNITION

9Tl

9472

General

(a) Precautions shall be taken to prevent the ignition
of flammable vapors. Scources of ignition include but
are not limited to open flames; lightning; smoking;
cutting and welding; hot surfaces; frictional heat;
static, electrical and mechanical sparks; spontaneous
ignition, including heat-producing chemical reactions;
and radiant heat,

(b) Class I liquids shall not be dispensed into containers
unless the nozzle and container are electrically
interconnected. Where the metailic floorplate on which
the container stands while filling is electrically con-
nected to the fill steam or where the fill stem is
bonded to the container during filling operations by
means of a bond wire, the provisions of this section
shall be deemed to have been complied with,

Maintenance and Repair

(a) When necessary to do maintenance work in a flammable
or combustible liquid processing area, the work shall
be authorized by a responsible member of supervision

(b) Hot work, such as welding or cutting operations, use
of spark-producing power tools, and chipping oper-
ations shall be permitted only under supervision of
an individual in responsible charge., The individual
in responsible charge shall meke an inspection of the
area to be sure that it is safe for the work to be
done and that safe procedures will be followed for the
work specified.

ELECTRICAL EQUIPMENT

9.8:1 Electrical wiring and equipment shall comply with 1,6,
HOUSEKEEPING
9.9.1 Maintenance and operating practices shall be in accordance

with established procedures which will tend to control
leakapge and prevent the accidental escape of flammable or
combustible liquids. Spills shall be cleaned up promptly.
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9.9.3

949k

Adequate aisles shall be maintained for unobstructed
movement of personnel and so that fire protection squip-
ment can be brought to bear on any part of the processing
equipment,

Combustible waste material and residues in a building or
operating area shall be kept to a minimum, stored in
closed metal waste cans, and disposed of daily,

Ground area around buildings and operating areas shall

be kept free of tall grass, weeds, trash or other com-
bustible materials.
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10,1

10.2

10.3

SECTION 10

DRY CLEANING PLANTS

SCHPE OF SECTION 10

[

0.1.1

CLASS I

10.2.1

This Section 1l shall apply to the process of removing
dirt, grease, paints and other stains from wearing
apparel, textiles, fabrics, rugs, or other material,
by the use of nonaqueous liquids (solvents), and it
shall include the process of dyeing clothes or other
fabrics or textiles in a solution of dye colors and
nonaqueous liquid solvents,

SYSTEMS

New dry cleaning plants or systems utilizing Class I
solvents shall be prohibited.

CLASS II SYSTES

10.3.1

10.3.2

Class TI systems shall be located in buildings having
walls of masonry or noncombustible constructiorn and wall
finish shall be plain or plastered without furring or
concealed spaces, Floors of dry cleaning sections shall

be of fire-resistive construction and without pits, wells
or pockets; and where located over a basement, floor shall
be vapor-and liquid-tight. Roof and floors above grade
floor, if of combustible construction, shall have the
ceilings over the dry cleaning areas protected Ly cement
or gypsum plaster on metal latch or equivalent construction
having a fire resistarce rating of not less than one hour.
Dry cleaning buildings shall not be closer than 10 feet to
the line of adjoining property, except that if exposing
walls sre blank walls having a fire resistance rating of
at leest four hours the building may be located on the
property line.

Dry cleaning operations shall be restricted to the lowest
floor of a building but shall not be located on any floor
below grade, nor in the same building with other occupancies.
Operation incidental to the dry cleaning business such as
laundering, pressing, and ironing may be in a communiceting
building or located on the same floor with the dry

cleaning plant, provided the dry cle=zning »-perstions are
separated therefrom by noncombustible pzrtitions havin. e
fire resistance rating of not less than two hours and

the communicating openings are protected Ly apoproved fire
doors.
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10.3.3 Door openings on stairs or elevators leading from a dry
clesning area to a basement, or opening into a room hesving
onenings or stairs to basements, shall be provided with
noncombustible sills or ramps raised at least 6 inches.
Approved self-closing fire doors shall be provided at
such openings. Enclosures shall be of construction
equivalent to the floor construction but having a fire
resistance rating of not less than one hour.

10.3.4 Rooms in which articles are hung up to dry shall be con-
structed with noncombustible walls, partitions and ceilings
having a fire resistance rating of not less than 2 hours,
Entrances to drying rooms shall be provided with approved
self-closing fire doors. If the drying room is in.a
separate building it shall conform in all respects to
provisions for a dry cleaning building.

10.3.5 A mechanical system of ventilation shall be installed in
dry cleaning areas and drying rooms. The mechanicel system
of ventilation shall be installed in dry cleaning areas
and drying rooms in accordance with Bureau Safety
Regulation on exhaust systems,

10.3.6 The mechanical system of ventilation shall have sufficient
capacity to insure complete and continuous change of air
once every © minutes and shall be provided with mesns for
remote control. The system shall operate automatically
when any dry cleaning equipment is in use.

10,4 CLAS® III SYSTEMS

10.441 Class IIT systems, if located in the same building with
other occupancies, shall be separated from the remainder
of the building vertically and horizontally by construction
having a fire resistance rating of not less than one hour
with openings protected by approved fire doors, except that
such separatiosn shall not be required for operations
incidental to or in connection with the dry cleaning
busineses, such as laundering, scouring, scrucbing, drying,
pressing or ironing, and the requirement for such separation
may be waived at the discretion of the Bureau based upon a
congideration of such factors as type of building
construction, nature of occupancy, stora;e and opersting
capacity of the system and extent of private fire protection
provided,

10,5 CLAS3 IV SYSTEH1S

10.5.1 Class IV systems shall be exempt from all other provisions
of this Section 10,

10.5.2 3elf-service dry cleaning plants utilizing only solvents

apnroved for Class IV dry cleaning instasllstions may be
installed, ' ,
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10,6 HEATING

10.7

10.8

10.5.3

10.6.1

10.6.2

Spotting operations using flammable or combustible
liquids shall not be permitted where self-service dry
cleaning equipment is installed,

EQUIPMENT

Where Class II systems are used, heating shall be by
steam or hot water only. Where Class 171 systems are
used, heating shall be by any approved means which

does not involve sny open flame or icnition source in
the dry cleaning area. J3team and hot water pipes and
radiators for heating and drying purposes shall be at
least one inch from all woodwork and shall be protected
by substantial metal screens arranged so as to prevent
combustible goods or materials from coming in contact
with pipes and radiators.

For Class II or III systems boilers shall be located in a
detached building or in a boiler room cut off from the

dry cleaning room by partitions of noncombustible material
having a fire resistance rating of nnt less than two hours
and without openings. For Class II systems, openings into
such boiler rooms shall be at least 10 feet from any
exterior openings into the cleaning room,

EIECTRICAL EQHTPWWNT AND LIGHTING

10.7.1

10.7.2

10.7.3

10.7.4

Where Class II systems are used, electrical wiring snd
equipment shall be of a type anproved for ZTlass 1, Division
1 hazardous locations.

where Class I1 systems are used, electrical equipment
located eisht feet or more above the floor shall be of a
type approved for Class 1, Division 2 hazardous locations.

Where Class III systems are used, electrical wiring and
equipment may be a type approved for ordinary locations.

Lighting shall be by electricity.

STORAGE AND HAKNDLING OF CLEALING SOLVERTS

10.8.1

Abovesround containers comprising purifies, clarifiers,
and fllters, in Class II systems shall not exceed 350
gallons individual capa01ty and shall not exceed in capacity
any industrial tesnk to which they may be connected. 3Solvent
storage tanks for Class II and Class ITI systems may be
inside of buildings if individual capacity of tanks does
not exceed 275 sallons and the agcregate capacity of
storage tanks does not exceed 550 gallons. Quantities of
solvents for Class IT and Class ITI systems in excess of
the above shall be stored in accordance with 3ection 5.
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10.9

10.8.2

10.8.3

10.8.4

10.8.5

10.8.6

10.8.7

100808

WASHING

10.9.1

10.9.2

Pressure type filters shall be equipped with a reliable
pressuvre gauge and shall not be operated at pressures.
exceeding those for which they are designed. The filters
shall be provided with an air bleeding valve and line
connected to discharge into the washer or into the
storage tank vent line. Such air bleeding lires shall
not discharge into the room,

The handling of solvents from storage tanks throuzh the
various machines and back to the settling and clear
solvent tanks shall be through closed circuits of piping.
Pumps of positive displacement type shall have a by-pass
and relief valve.

Sight glasses, the breakage of which would permit the
escape of liquids, shall be of a type not readily damaged
by heat and shall be reliably . protected against physical
damage.

Liquid level gauge glasses in Class II systems shall be
equipped with an sutomatic device which will immediately
shut off the flow of solvent if the glass is broken.
These liquid level gauge glasses shall be guarded against
physical damage. ‘ '

When underground treating and settling tanks are used, a
separate suction and discharge connection shall be provided
to the pump for removal of sludge. The suction pipe shall
be carried to the tank bottom, and the discharge connection
to a suitable container,

All piping shall be tested to a pressure of at least fifty

~per cent in excess of normal operating pressure and proved

tight and protected against physical damage.

Piping, valves, fittings and ground joint unions for
solvents shall be designed for the working »ressures and
structural stresses to which they may be subjected. They
shall be of steel or other material suitable for use with
the solvent. Pipe systems shall be substantially supnorted
and protected against physical damage and excessive stresses
arising from settlement, vibration, expansion or contraction.
Pipe systems shall contain a sufficient number of valves to
operate the system properly and to protect the plant. Cast
iron fittings for pressure piping shall be prohibited.

MACHINES

Washing machines shall be substantially constructed. The
loading door opening shall be equipped with a close=fitting
door so designed as to prevent solvent leaks due to splash.
The machine shall be provided with interlocks to prevent
cylinder rotation under power except for inching when doors
are open. :

Each washing machine shall be provided with an overflow
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pipe one size larger than the size »f the solvent sun»ly
line to the nachine. Such overflow pive shall be connected
to tre shell of the washer so that the top of the overflow
is ‘below the bottom of the trunnion shaft; it shall be
without shut-off valves and shall be arranged to discharce
to a suitable tank. The supply pipe shall enter the
washing machine above the charged licuid level.

10.9.3 Inaividual button and lint traps shall be provided for
each washer.

10.9.4 In Class II systems, each washing machine shall be pro-
vided with approved extinguishing equipment, arranged to
operate automatically in case of fire, consisting of a
carbon dioxide system or a steam jet not less than 3/
inch with a continuously available steam supnly at a
pressure of not less than 15 pounds per square inch.

10,10 STILLS AND CONDENSERS

10.10,1 Steam or hot water only shall be used as the source of
heat. If steam is vsed, a pressure regulating valve shall
be installed in the steam supply line to the still.

10.10.2 Stills and condensers shall be liquid- and gas-tight.

10.10.3 Stills shall be designed for operation on the vacuum prin-
ciple, : ,

10.10.4 If a relief valve is provided it shall be equipped with a
' vent line extending to the outside.

10.10.5 A check valve shall be installed in the steam line between
the boiler and the still,

10.10,6 Each still shall be provided with a combination vacuum
and pressure gauge.

10,10.7 Each still shall be equipped with a constant level valve
~ to automatically maintain the solvent liquid level in the
still at the proper height.

10,11 DRYING TUMBLERS AND CARINETS

10.11.1 Drying tumblers in Class IJ systems shall be of substantial
construction, well secured to substantial foundations, and
shall be provided with self-closing explosion hstches
having an area equal to at least one squere foot for esch
30 cubic feet of cylinder volume., Hatches shall be
arranged to open away from the operator.
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RIAN 2

10.11.2

10.11.3

10.11.4

10.11.5

10.11.6

Dryin: tumblers in Class II systems shall be provided
with a steam jet, of not less than 3/8 inch size, for
humidifying during the drying process.,

Dryinz tumblers and drying cabinets shall be ventilated
to the outside air by means of properly constructed pipes
or ducts connected to an exhaust fan of sufficient
capacity to remove all dust, vapors, or lint generated

by the process. 3Such discharge plpes or ducts shall be
carried to a height of not less than six feet above the
roof, and shall be provided with cleeanout facilities,

if vsed for Class II systems.

Discharge vipes shall not terminate within ten feet meas-
ured horizontally from any door, window or frame walls
of any adjoining or adjacent building.

The fan shsall be properly housed and so interlocked as to
insure operation while the drying tumhler is in use,

The fan s»niders, blades »r running rings shall be
constructed to non-ferrous metal. In no case chall the
fan motor be mounted within the ventilating duct.

Each derying tumbler in Class II systems shall be provided
with anproved extinguishing equipment, arranced to
operate automatically in case of fire, consisting of a
carbon dioxide or steam jet system es specified in 10,9.).

EXTRACTORS

10.12.1

10,12.2

1C.12.23

10.12.]

10.12.5

The baskets shall have a rim of non=-ferrous metal and
shall be well balanced. ,

Extractors shall be provided with liquid-tight covers,
or they shall be designed so that none of the liquid
solvent is thrown out of the extractor while it is in
operation. Cover chall be equipped with automsatic
mechanical or electrical interlocks which will prohibit
operating the extractors while the cover is onen and
which will prokibit opening the cover until the basket
cones to rest.

Extractors shall be provided with a drain pipe not less
than 1's inches in diameter conrected direct to under:zround
stora;e tanks or to a suitable eboveground container, or
to the wessher through an approved extractor pump with
connections fitted with proper valves,.

Brokes, 1f used, shall be so designed gs to prevent the
creation of gcpsrks or excessive hest.

Extractors shall nnt be operasted at a speed in excess of

that prescribed by the manufacturer as shown on name
nlate which shall be »nrovided on each mschine,
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10.12.6 Extractors equipped with a solvent Spray nozzle for spray

rinsing of garments after the primary extraction shall
comply as follows:

(a) Installation of spray rinse equipment on existing
extractors shall be approved by the 3ureau.

(b) Extractor covers shall bs made splash proof to nre-
vent leakage of the solvent, snd shall be equipped
with a latch to hold the cover closed during operation.

(c) Supply pumps of positive displacement type shall be
provided with a bypass and relief valve set so as to
prevent excessive pressure,

(d) Valves in supply line between pumps and outlet shall
be installed in such a wmanner that the cutoff is
effected ahead of any flexible portion of the supply
line. ‘

(e) Extractor drain lines shall not be less than 2 inches
for extractors up to end including LO inches 1n
diemeter and 3 inches for extrsctors in excess of L0
inches in diameter.

(f) Extractors shall be provided with at least one drain
.line open at all times. If more than one extractor
drain line is provided for the purpose of alternating
use, quick opening valves or equivalent shall be
installed in each line and inter-locked so that when
either valve is shut the other valve is onen.

(¢) If a separate exiractor drain tank is provided, it
shall have a capacity equal to the combined total
gallonage of the charged solvent extraction, the
rinse and the rinse extraction,

(h) Drainace from extractors to all tanks shall be by
gravity flow.

10,13 COMBINATION DRY CLEA ING UKIT

10.13.1

10.13.2

The provisions of this section shall apply to combination
dry cleaning units wherein the washing and extracting
cycles are completed within the same enclosure.

The machines shall be of substantial construction and
shall be provided with splash proff doors, or covers,
with interlocking means to prevent cylinder rotation,
under power, except for inching at slow speed when
doors or covers are open,
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10.1L

10,13.3

10.12,);

10.13.5

10.13.6

10,13.7

10,13.8

BONDING

10.14.1

10,1L.2

10,14.3

Such interlocks shall provide that during the extracting
cycle, opening of the door or cover will disconnect the
drive motor and apply breaking means to bring the
cylinder to rest before access to cylinder is possible.
fachines shall be provided with braking means to insure
stoppage within reasonable time w1thout the creation of
sparks or excessive heat.

Each machine shall be provided with an overflow pipe one
size larzer than the size of the solvent supply line to
the machine. Such overflow shall be connected so thet
the top of the overflow is below the bottom of the
trunnion shaft and arranged to discharze into a suitable
tank.

Individual button and 1lint traps, with suitable 1lids shall
be pnrovided for each machine,

The supply pipes to machines, whether from pumps, filters
or storage tanks, shall be arranged to deflect solvent
steam away from tub openings.

Cylinder shall be supported so as to provide sufficient
clearance to prevent striking or rubving adjacent parts
during rotation.

Machine shall be furnished with name plate indicating
maximum cylinder speed and warning that machine shall
not be operated in excess of such speed.

Each machine in a Class II system shall be provided with
approved extinguishing equipment, arranged to operate
automatically in case of fire, consisting of a carbon
dioxide or steam jet system as specified in 10.9.}.

AMD GROUNDING FOR CLASS II AMND TII SYSTEMS.

Storage tanks, treatment tanks, purifiers, pumps, piping,
washers, extrasctors, drying tumblers, drying cabinets,
combination units, and other such equipment, if not
inherently electrically conductive, shall be bonded together
This system of equipment, if it is not grounded due to the
electrical power services installed thereon, shall be
grounded. Ilsolasted units of equipment, such as drying
cabinets, shall be grounded.

Pulleys and belting in dry cleaning rooms, shall be pro-
vided with properly grounded combs, collectors, or
neutralizers,

When fabrics are trensferred from one piece of equipment

to another, the two pieces of equipment shall be
electricelly bonded together,

10-8



10.14 .4

Metal tops of spotting tables shall be permanently and
effectively grounded,

10.15 SCOURING, BRUSHING AND SPOTTING

10.15.1

10.15.2

10.15.3

10.15.4

The brushing (prespotting) table shall have a liquid-
tight top with a curb on all sides not less than 1

inch high. The top of the table shall be pitched so as
to insure thorough draining to & 1% inch drain connected
to a suitable container especially provided and marked
for that purpose.

All scouring or brushing and spotting (prespotting)
operations utilizing solvents with lower flash points
than the solvents used in the plant dry cleaning
machines shall be limited to one gallon and dispensed
from approved safety cans. Additional storage shall
be in approved safety cans of not over one gallon ca-
pacity.

Scouring or brushing operations utilizing in excess of
one gallon of solvent with lower flash points than the
solvent used in the plant dry cleaning machines shall

be conducted only in a room or building conforming to
21l the requirements for a dry cleaning system utilizing
the same type of solvent.

The total amount of Class T or II solvent used on scouring
or brushing tables or in scrubbing tubs, in accordance
with 10.15.3, shall not exceed 3 gsllons. The scouring or
brushing table or scrubbing tub shall be so located as

to ensure through and effective disposal of vapors

through the ventilating system. Scrubbing tubs shall be
used only for articles, the charscter of which prevents
their washing in the usual washing machines. Scrubbing
tubs shall be secured to the floor and shall be provided
with permanent 1% inch trapved drains to a suitable
container specially provided and marked for that purpose.

10.16 FIRE CONTROL

10.16.1

10.17 SHMOKING

10.17.1

Adequate portable fire extinguishers of a type suitable
for fighting fires involving flammable or combustible
liquids, shall be provided in all dry cleaning plants;
at least one extinguisher shall be provided at each
entrance to every room or area where flammable or
combustible liquids are stored or used.

PROHIBITED
Smoking in plante employing Class II or Class III systems,

except in smoking rooms so designated, shall be strictly
prohibited and "No Smoking" signe shell be posted.

10-9



SECTION 11

PLANTS MANUFACTURING ORGANIC COATINGS

11.1 SCOPE OF SECTION 11
1l.1.1 This Section 11 shall apply to:

(a) Processes manufacturing protective and decorative
finishes or coatings (paints) for industrial,
automotive, marine, transportation, institutional,
household or other purposes.

(b) The handling of flammable and combustible liquids,
certain combustible solids and potential dust
explosive conditions.

11,2 LOCATION

11.2.1 Each orgenic coating manufacturing operation within
50 feet of the property line shall have the ex-
posing wall constructed in accordance with Table

11.2.1,
TABLE 11.2,1 (1)
DISTANCES IN FEET FROM , CONSTRUCTION OF EXPOSING
PROPERTY LINE WALL EXPRESSED IN TxRMS
OF FIRE RESISTANCE RATING
Less than 10 at least L hours
10 to 30 at least 3 hours

Over 30 but less than 50 at least 2 hours

Note to Table

l. When approved automatic sprinkler systems are installed, a 50
per cent reduction in the distances to property lines may bse
made,

1l.2.2 An organic coating manufacturing operation shall not
be located in the same building with other occupancies,
Operations incidental to or in connection with organic
coating manufacturing shall not be classed as "other
occupancies" for the purpose of this provision.

11.2.3 An organic coating manufacturing operation shall be
accessible from at least one side for the purpose of
fire control,
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11.3

11.2.4

STORAGE

11.3,.1

11.3.2

11,343

11'0 3 oL}-

11.3.5

11.32.6

11.37

Where topographical conditions are such that flammable
and combustible liquids may flow from the organic coat-
ing manufacturing operation so as to constitute a fire
hazard to properties of others, drainage facilities
shall be provided in accordsnce with 11.4.7 and 11.l.8.

OF RAW MATERIALS AND FINISHED PRODUCTS.

The storége, handling and use of flammable and combus-
tible liquids shall be in accordance with Sections 3
and 50

Tank stora%e for flammable and combustible liquids in-
side of bulldings shall be permitted only in storage

areas at or abovegrade which are detached from the pro=-
cessing area or cut off from the processing area by
noncombustible construction having at least a two h»Hur
fire resistance rating and openings shall be equip)ed
with approved fire doors. This is not intended to pre-
vent processing equipment from containing flammable

and combustible liquids or storage in such quantities
as are essential to the continuity of operations,

Tank car and tank vehicle loading and unloading sta=-
tions for Class I liquids shall be separated from the
processing area, other plant buildings, or nearest
property line by a clear distance of not less than 25
feet,

Loading and unloading structures and platforms for
flammable and combustible liquids shall be designed
and installed in accordance with 7.3,

Tank cars for flammable liquids shall be unloaded in
accordance with MCA Sheet TC-M, Unloading Flammable
Liquids from Tank Cars - 1952,

Tank vehicles for flammable and combustible liquids
shall be loaded and unloaded in accordance with Sec-
tion 12.

Finished products that are flammable or combustible
liquids shall be stored outside of buildings, in a
separate building, or in a separate room cut off from
the processing area by a noncombustible wall or par=-
tition having at least a two=hour fire resistance
rating and openings shall be equipped with approved
fire doors, The storage of finished products shall
be in tanks or in closed containers in accordance
with Sections 5 and 7,
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1163.8

11.3.9

11.3.12

11.4.1

11.1‘-.2

11lel4e3

11l

11.4.5

Wet nitrocellulose shall be stored, handled and used
in accordance with Bureau Safety Regulation No 57,
Wet Nitrocellulose,

The size of the package contalning the organic perox-
ide shall be selected so that, as nearly as practical,
full packages are utilized at one time. Any peroxide
spilled shall be promptly cleaned up and disposed of
as recommended by the supplier,

Nitrocellulose storage areas shall be provided with
two means of egress remotely located from each other,

11.4 PROCESS BUILDINGS

Buildings shall be of fire resistive or noncombustible
construction without load bearing walls and without
basements or pits, The first floor shall be at or
above grade,

Raw material and finished stock storage buildings shall
be 1limited to one story in height and either detached

or cut off from manufacturine buildings by noncombustible
construction having a fire-resistance rating of at least
two hours and openings shall be equipped with approved
fire doors,

Stairway enclosures and structures housing elevators
shall be enclosed by noncombustible walls having a fire-
resistance rating of at least two hours, and be equipped
with approved fire doors,

Each manufacturing room shall have at least two exits,
well separated, one of which shall be directly to the
outside. Access to all exits shall be kept clear and
doors shall open in the direction of travel. Door
fastenings shall be of the safety release type. Super-
visory management offices, change and locker rooms
located in manufacturing buildings shall be provided
with adequate exits,

Structures in which Class I liquids or finely divided
flemmable solids are processed shall be provided with
explosion ventinge. Explosion venting by one or more of
the following methods siiall be provided:

Open air construction
Lightweight walls and roof
Lightweight wall panels and roof hatches

(
%
( Windows of explosion venting type

Fwmnr
N N N N

The explosion venting ratiorshall be not less than one
square foot for each 30 cutiec foot of volume,
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11.5

1l.466

1lol467
11.4.8

11.4.9

PROCESS
11.5.1

11.5.2

110503

11.5.4

Enclosed buildings in which Cless I liquids are pro-
cessed or handled shall be ventilated at a rate of

not less than 1/2 cubic foot per minute per square
foot of solid floor area, This shall be accomplished
by exhaust fans preferably taking suction at floor
levels, and discharging to a safe location outside the
building. Provision shall be made for introduction of
noncontaminated intake air in such a manner that all
portions of solid floor areas will be subject to
continuous uniformly distributed movement of air,

Heating in hazardous areas, if required, shall be pro-
vided by indirect means., Ignition sources such as

open flames, or electrical heating elements, except

as provided in 11.9 shall not be used within the building.

Drainage facilities shall be provided to direct flam-
mable and combustible liquid leakage and fire protec-
tion water to a safe location away from buildings or
ad joining property.

Emergency drainage systems containing flammable and
combustible liquids shall not discharge to public sewers
or public waterways.

MILLS, MIXERS, AND KETTLES

Mills operating with close clearances and used for the
processing of flammable and heat sensitive materials,
such as nitrocellulose, shall be located in a detached
building or in a noncombustible structure without other
occupancy. - The amount of nitrocellulose or other flam=-
mable material brought into the area shall be no more
than required for a batch,

Mixers shall be of the enclosed type or, if of the open
type shall be provided with properly fitted covers,
Where gravity flow is used, a shutoff valve shall be
installed as close as practical to the mixer and a con-
trol valve shall be provided near the end of the fill
pipe.

Open kettles shall be located in an outside area, pro-
vided with a protective roof or in a separate building
or noncombustible construction or separated from other
areas by means of a noncombustible wall or partition
having a fire-resistance rating of two hours.

The vaporizer section of heat transfer systems heating
closed kettles containing solvents shall be remotely
located. Contact heated kettles containing solvents
shall be equipped with safety devices that in case of
fire can turn the process heat off, turn the cooling
medium on, and inject inert gas into the kettle,
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11,5.5 The kettle and thin-down tank shall be instrumented,
controlled and interlocked so that any failure of the
controls will result in a safe condition. The kettle
shall be provided with a pressure rupture disc in case
the normal vent become inoperative. The vent piping
from the rupture disc shall be of minimum length and
shall discharge to a safe location. The thindown tank
shall be adequately vented. Thinning operations shall
be provided with an adequate vapor removal system,

11,6 PROCESS PIPING

11.6,1 All piping, valves and fittings shall be designed for
the working pressures and structural stresses to which
they may be subjected. They shall be of steel or other
material approved for the service intended.

11.6,2 Valves shall be of an indicating type., Terminal valves
on remote pumping systems shall be of the "dead-man"
type which will shut off both the pump and the flow of
solvent.

11,6.3 Piping systems shall be substantially supported and
' protected againat physical damage. Piping shall be
pitched to avoid unintentional trapping of liquids or
suitable drains shall be provided.

1ll.6.4 Approved flexible connectors may be used where vibra=
tion exists or where frequent movement is necessary.
Approved hose shall be used at dispensing stations.

11.6.,5 Before being placed in service, all piping shall be
free of leaks when tested to not less than 1% times
the working pressure or a minimum of not less than 5
psig at the highest point in the system., Tests shall
continue for a minimum of 30 minutes.

11.7 TRANSFER OF FLAMMABLE AND COMBUSTIBLE LIQUIDS IN PROCESS AREAS

11.7.1 The transfer of large quantities of flammable and com- -
bustible liquids shall be through piping by means of
pumps. The use of compressed air as a transfer medium
shall be prohibited.

11,7.2 Pumps shall be selected for the flammable and combus=-
tible liquid used, the working pressures and the struc-
tural stresses to which they may be subjected.

11.7.3 Where solvents are pumped from storage to points of use,
approved switches shall be provided in the processing
areas and at the pumps to shut down the pumps in case
of fire.

1ll.7.4 Empty and filled containers shall be stored outside
the filling aresa,
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11.8 RAW MATERIALS IN PROCESS AREAS

11.8.1 The amount of nitrocellulose brought into the oper-
ating area shall not exceed that required for a shift.
Any nitrocellulose which may be spilled on the floor
or elsewhere shall be promptly swept up, put into a
pail of water, and removed at the end of the day or
shift and disposed of by use or by burning in the
open at a suitable detached location.

11,8.,2 Organic peroxides brought into the operating area shall
be in the original shipping container and shall not
exceed the quantity required for a shift. When in the
operating area the peroxide shall not be placed in
locations exposed to ignition sources, heat or mechanical
shocks,

11.9 ELECTRICAL EQUIPMENT
11.9.1 Electrical wiring and equipment shall comply with 1,6,
11.10 PROTECTION AGAINST STATIC ELECTRICITY AND LIGHTNING

11.,10.1 All equipment such as tanks, machinery and piping, where
an ignitible mixture may be present shall be bonded and
comected to a ground. The bond or ground or both shall
be physically applied or shall be inherently present by
the nature of the installation. For static purposes
this electrically conductive path shall have a resistance
of not more than one million ohms.

11.10.2 Electrically isolated sections of metallic piping or
equipment shall be bonded to the other portions of the
system or grounded,

11.10.3 Tank vehicles loaded or unloaded through open connections
shall be grounded and bonded to the receiving system.

11. 10 lj When a flammable mixture is transferred from one port=-
able container to another, a bond shall be provided be=
tween the two containers,

11.10.5 Steel framing of buildings shall be grounded with re-
sistance of not more than five ohms for lightning
protection.

11.11 FIRE CONTROL AND DETECTION

11.11.1 Important manufacturing and storage buildings shall be
protected by a sprinkler system or a water spray system.
Sprinkler systems or water spray systems shall be in-
stalled in accordance with the Installa tion of Sprinkler
S ystems, NFPA No, 13 = 1969 or Water Jpray Systems,

NFPA No. 15 - 1969.
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11.11.2 An adequate supply of portable fire extinguishers suit=
able for flammable liquid fires shall be provided,

11.11.3 Standpipe and hose shall be provided in important op=-
erating buildingse.

11.11.4 Where good public fire protection facilities are not
readily available, private fire protection facilities
shall be provided.

11.11.5 A suitable fire alarm system shall be provided,

11,11.6 All plant fire protection facilities shall be adequately
maintained, periodically inspected and tested,

11.12 MAINTENANCE

11.12.1 The cleaning of tanks or vessels which huve contained
flammable or combustible liquids shall only be done
under the supervision of persons who understand the fire
and explosion votential,

11.,12,2 When necessary to make repairs involving "hot work" the
' work shall be authorized by the responsible individual
in charge before the work is started,

11.12.2 When necessary to enter a tank, pit, manhole or other
confined spaces, such entry shall be made in accordance
with Bureau Safety Regulation No 10, Work in Confined
Spaces.

ll.i2.h Industrial trucks shall be of a type approved for the
location and comply with Bureau Safety Regulation No. 73,
Industrial Truckse.

11.12.5 Open flames and direct-fired heating devices shall be
prohibited in areas where flemmable vapor=-air mixtures
may exist.

11.12.6 Smoking shall be prohibited except in designated safe
areas.

11.12.7 Empty containers previously used for flammable or com=-
bustible liquids shall be removed to a well detached,
outside location.,.

11.,12.8 Full containers of flammable liquids stored outside shall
be kept a safe distance from buildings or other exposures.

11.12.9 Adequate aisles shall be maintained for unobstructed
movement of personnel and so that fire protection
equipment car be utilized in all parts of processing and
storage areas of buildings.
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12.1

12.2

12.3

SECTION 12
LOADING AND UNLOADING TAVK VEHICLES

SCHOP= JF SECTION 12

12,1.1 This Section 12 shall apply to the filling and discharging
of tenk vehicles at the loading or unloading site.

T4l X VAHICLE

192

12.2.1 Drivers shall be thoroughly instructed in the proper
method of operating tank vehicles when loading or unloading
its contents.

12,2,2 Tank vehicles shall not be loaded or unloaded unless they
are in proper repair, devoid of accumulation of grease,
0il or other flammables, and free of leaks.

12.2.3 No tank vehicle shall be filled at a cargzo tempe rature
above the maximum allowable cargo temperature.

12.2.4 No material shall be loaded into a tank vehicle at a
temperature above its iznition temperature, unless properly
sefecuarded in an approved manner,

12,2.5 Flammable liquids with e vapor pressure of 13 psia or
over at 1C0°, shall be loaded only into carsn tanks
constructed in accordance with USDOT Specifications ™C 304,
MC 330 or MC 331,

12.2.0 Flammable and combustible liquids shall be losded only
into carpgo tanks whose material used in construction shall
be chemically compatible with the chemical characteristics of
the ligquid. The flammable and combustible liquid being
1lnaded shall also be compatible with the liquid hauled on
the previous load unless the cargo tank has been cleaned,

12.2.7 No tank vehicle, or any compartment thereof, which has
been vutilized for Class I liquid, shall be loaded with
Class II or IITI liquid until such tank or compartment
and all piping, pumps, meters and hose connected thereto
have been completely drained. A tank, compartment,
piping, pump, meter or hose which does not drain completely
shall be flushed at the loading point with a quantity of
Class II or Class III liquid equal to twice the capacity
of piping, pump, meter and hose, to clear any residue of
Class I liquid from the system.

FILLING AND DISCHARZING TANK VEHICLES

12.3.1 The driver, operator or attendant of any tank vehicle shall
not remain in the vehicle but shall not leave the vehicle
while it is being filled or discharged. Delivery hose,
when attached to a tank vehicle shall be considered to be
a pvart of the tank vehicle,
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12.4

12.5

12.3.2

12,363

12,.3.0

12.3.5

112.3.6

12.3,7

12.3.8

Motors of tank trucks or tractors shall be shut down
during making and breaking hose connections. If loading
or unloading is done without the use of a power pump,
the tank truck or tractor motor shall be shut down
throughout such operations.

The cargo tank shall be bonded to the fill-stem or some
part of the rack structure electrically interconnected
with the fill stem pining, except tank vehicles handling
asphalt, tank vehicles loading sny flammable liquid
through bottom connections, and tank vehicles used
exclusively for transporting Class II or I17 liguids when
loaded at locations where no Class I liguids are handled,

The bond=-wire connection shall be made prior to onening
the dome covers. It shall be maintained in place during
the entire filling operation and the dome covers shall
be securely closed before the bond-wire is disconnected
from the cargo tank.

No external bond-wire connection nor bond-wire integral
with a hose are needed for the unloading of flammable
or combustible liquids into underground tanks.

No cargo tank or compartment thereof used for the
transportation of any flammable or combustible liguid or
asphalt shall be loaded liquid full. Sufficient smce
(outage) shall be left vacant in every case to prevent
leakage from or distortion of such tenk or compartment
by expansion of the contents due to rise in temperature
in transit and in no case less than one percznte.

Simultaneous delivery to underground tanks from two or
more hoses shall be made by means of tight connections
between the hose and the fill pipe.

Cargo tanks shall be free of all water before they are
loaded with hot asphalt.

IGNITION SOURCES

12.4.1

12.4.2

Smoking by tank vehicle drivers, helpers, repairmen, or
other personnel is prohibited while they are loading
and unloading,

Open flames shall not be used near manholes or vents,

PARKING AND GARAGING

12.5.1

Tenk vehicles containing flammable or combustible liquids
shall not be parked out of doors at any one point for
longer than one hour, except off the streets, and at least
25 feet from any building used for assemnly, institutional
or residential occupancy.
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12.5.2 Tank vehicles shall not be perked or garaged in any
building other than those specifically approved for
such use by the Bureau,
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13.1

13.3

13.4

SECTION 13

JIL BURNING BQUIPMENT

SCOPE OF SECTION 13

13.1.1

13.1.2

This Section 13 shall apply to the installation of oil
burning equipment together with its tanks, vicing,
wirine, controls and related devices.

This Section 13 shall not a»ply to combustion engines,
0il lamps, and portable devices such as blow torches,
melting pots and weed burners.

GSE OF APPROV=D EQUIP.MENT

13.2.1
GENERAL

13.3.1

12.3.2

-

13.3.3

7il burning equipment shall be approved.
INSTATTATION RACUIREMENTS

The Instellstinn shall be made in aceconrdance with the
instructions of the msnufacturer.

The installation shall be such as to provide reasonable
accessibility for cleaning heating surfaces, removing
burners, replacing motors, controls, air filters, draft
regulators and other working parts and for adjusting,
cleaning and lubricating parts requiring such attention.

After installation of the oil burning equipment,
operation tests shall be conducted to make certain that
the burner is operating in a safe acceptable manner and
that all safety devices function proverly.

FUEL OIL

13.4.1

The zrade of fuel oil used in a burner cshall be that for
which the burner is approved and as stipulated by the
manufacturer, Crankcase o0il or any o0il containing gasoline
shall not be used.

CONSTRUCTIOW AND INSTALLATION OF FUEL OJIL TANKS

The design and construction of fuel oil tanks shall comply
with 3.1, except as provided in 13.5.2 through 13.5.5.

An outside aboveground tank not larger than 60 sallons
capacity may be an ICC-5 Shipning Container (drum) and
so marked or may be an approved ssfety can,

Section 2.1.); shall not apply to the construction of fuel

-

0il tanks.
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13.5.h

13.567

13.5.8

Atmospheric aboveground tanks built according to
Underwriters' Laboratories, Inc. standards in section
3.1.3.1 shall be limited to 2.5 psig under emergency
venting conditions.

If pressure tanks built according to 3.1.5 are larger
than 550 gallons or are to te buried underground, all
openings in such tanks shall be located above the
highest normal liquid level,

The installstion »f fuel oil tanks shall comply, where
applicable, with 3.2 through 3.7 except as provided in
13.2.7 and 13.2.13.

An unenclosed inside fuel o0il supply tank shall have s
capacity of not more than 550 gallons. Not more than
one 550 gallon tank or two tanks of aggregate capacity
of 550 gallons or less shall be connected to one oil
burning appliance and the aggregate capacity of such
tanks installed in the lowest story, cellar or basement
of a building shall not exceed 1100 gallons unless
separation is provided for each 550 gallons of tank
capacity. 3Such separation shall consist of an unpierced
masonry wall or partition extending from the lowest
floor to the ceiling above the tank or tanks and shall
have a fire resistance rating of not less than 2 hours.

A supply tank larger than 550 gallons cspacity shall be
enclosed when installed inside of a building as follows:

(a) The nominal gross capacity of enclosed tanks inside
8 building shall not exceed:

(1) 10,000 gallons in buildings of other than fire-
resistive construction.

(2) 15,000 gallons in buildings of fire-resistive
construction.

(3) 50,000 gallons with en individual tank capacity
not exceeding 25,000 gallons in any building;
provided that the tank or tanks, enclosed as
specified in 13.3.8 (d), and in addition are
located in a room cut off vertically and horizon-
tally from other portions of the main building
by noncombustible construction having a fire-
resistance rating of two hours.

(b) The tank shall be supsorted at least four inches
above the floor by mssonry saddles at least 12 inches
thick, spaced nor more than eizht fedt on centers
and extendlnm the full width oP the tank.

(c) All connections to an enclosed supply tank having a
capacity of more than 550 gallons shall be made
through the top of the tank, and the transfer of oil
shall be by pump only and through continuous piring
to ard from the consuming appliances.
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13.6

13.5.9

13.5.10

13.5.11

13.5.12

PIPING

13.6.1

(d) The walls of tank enclosures shall be constructed of
solid masonry units or poured concrete construction
having a fire-resistance rating of not less then
three hours and bonded to the floor, The floor
shall be of concrete or other fire-resistive
construction. The top shall be of reinforced concrete
at least five inches thick or equivalent fire-resistive
construction, excent that where the floor or roof
constructisn above the enclosure is concrete or other
fire-resistive construction, the walls may be extended
to and bonded to the underside of the construction
above in lieu of a separate top. At Jeast 15 inches
clearance shall be left around the tank for the purpose
of inspection and repair.

(e) Each tank enclosure shall be provided with an spproved
self-closing fire door and a noncombustible liquid
tight sill or ramp at least six inches highe. If the
8ill or ramp is more than six inches high, the walls
to a height corresponding to the level or oil that
will be retained shall be built to with-stand the
lateral pressure due to the liquid head.

Stoves which are designed for barometric feed shall not
be connected to separate oil supply tenks.

Non flue connected stoves shall be equipped with integral
tanks of capacity not more than 2 gallons.

Supply or storage tanks located above the lowest story,
cellar or basement shall not exceed 60 gallons capacity
and the total capacity of tanks so located shall not
exceed 60 gallons,

0il supn»ly tanks other than those furnished as an integral
part of the stove or range shall not be located within 5
feet, horizontally, of any fire or flame; except that
tanks not over 6 gallons capacity may be within this
distance but not within 2 feet of the stove in which the
burner is installed, provided the temperature rise of the
0il sup»ply at this distance is not excessive when the
burner is opersted at full capacity.

MATERIALS AMND DESICN

All piping shall te wrought iron, steel, or brass pipe, or
brass or copper tubing. Aluminum tubing shall not be used
between the fuel o0il tank and the burner unit. Wall
thickness of pipe shall be in accordance with the design
methods of Petroleum Refinery Piping, USAS B31,3-1966,
Listed flexible metal hose may be used to redluvce the

affect of jarring and vibration or where rigid connections
are imprecticable and shall be installed in full complia ce
with its listing,
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13.7

13.8

13.6.2

13.6.3

13;6.u

13.5.5

Pipirng used in the installation of 0il burners and
appliances shall be not smaller than 3/8 inch iron
pipe size or 3/8 inch OD tubing. Cooper or brass
tubing shall have 0.035 inch nominal and 0,032 inch
minimum wall thickness.

Pipe shall be connected with standard fittings and
tubing with fittinzs of approved type. Connectors shall
not be used inside of buildings or aboveground outside of
builkdings. If used below=ground outside of buildings,
connectors shall be of approved type and instslled in
accordance with their approval. All threaded joints and
connections shall be made tight with suitable lubricant
or pipe compound. Unions requiring gaskets or packing,
right and 1eft couplings, and sweat fittings emoloylng
solder having a melting point of less than 100°F, shall
not be used in oil lines. Cast iron fittings shall

not be used.

Piping shsll be substantially supported and protected
against physical damage and where necessary protected
against corrosion. All buried piring except copper
piping shall be protected agzainst corrosion.

Proper allowance shall be made for expansion, contraction,
jarring and vibration. Pipe lines, other thsn tubing,
connected to underzground tanks, except straight fill

lines and test wells, shall be provided with double swing
Joints arrsnged to permit the tanks to settle without
impairing the tightness of the pipe connections.

FILL AND RETURN PIPING

130701

13.7.2

13.7.3

A f£ill pipe on a tank larger than 60 gallons shall
terminate outside of a building at least two feet from
any building opening. Every fill terminal shsall be
equipped with a tight mnetal cover.

A return line from a burner or pump to a supply tank
shall enter the top of the tank.

An sauxiliary tank installed in the supply piping between
a burner and its main fuel supply tank shall be filled
by pumping from storage tanks.

SUPPLY CONNECTIONS

13.8.1

All piping, except the burner sup> ly line from e tank
havinz a capacity not over 550 zallons and the cross
vonnectlon between two such tanks having an agrregate

capacity of 550 gallons or less, shall be connected
into the top of the supply tank.
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13.10

13,11

13.3.2

12.8.3

13.8.4

13.8.5

13.8.6
13.8.7

The burner supply connsction to tank or tanks having

a capacity of more than 550 gallons shall be connected
to the top of the tank excepnt in commercial and
industriel installations the burnrer supply connection
may be below the liquid level but each such connection
shall be provided with an internal or external shutoff
valve located as close as practicable to the shell of
the tank. External valves and their connections to
the tank shall be of steel,

A trsnsfer pump may be used to deliver oil from a

supply tank to a burner or to an auxiliary tank, Except
in commercial, industrial or centralized o0il distribution
installations, such a pump shall be connected to tanks:-e
having a capacity of not more than 550 gallons or to

two tanrks having an aggregate capacity of not over 550
gallons,

The pressure at the oil supply inlet to an appliance
shall not be grester than 3 psi.

Where supply tanks are set below the level of the
burner the o0il piping shall te so laid as to pitch toward
the supply tank without traps.

Pressurized tank feed shall not be used,
All tanks in which a constant o0il level is not maintained

by an automatic pump shall be equipped with an approved
method of determining the o0il level,

VENT PIPING

13.9.1

Vent pipes shall terminate outside of buildings not less
then two feet measured vertically or horizontally from
any window or other building opening. Vent terminsls
shall terminate in a weather-proff vent cap which shall
have a minimum free open area equal to the cross-
sectional area of the vent pipe. If the static heed of
the vent pipe filled with o0il exceeds 10 psi, the tank
shall be designed for the maximum static head which will
be imposed.

OIL PUMAPS

13.10.1

13,10.2

VALVES

13.11.1

An o0il pump not a part of a listed burner shall be a
positive displacement type which automatically shuts off
the o0il supply when stopped.

An automastic pump not an integral part of a burner shall

be a listed type installed in full compliance with its
listing.

Readily accessible manusl shut-off valves shall be

installed at each point where required to properly control
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the flow of fuel in normal operation and where required
to avoid oil spillage during servicing. The valve
shall be installed to close against the supply.

13,11.2 Where a shutoff is installed in the discharge line of
an oil pump not an integral part of a burner, a pressure
relief vslve shall be connected into the discharge line
between the pump and the -shut-off valve and arranzsed to
return surplus oil to the supply tank or to bypass it
around the pump, unlese the pump includes an internal
bypass.

13.,11.3 Where o0il is supplied to a burner requiring uniform
flow by gravity feed and constant level valve is not
incorporated in the burner assembly or the oil is not
supplied by an automatic pump, a constant level valve
shall be installed in the supply line at the gravity
tank or as close thereto as practicable, to insure
uniform delivery of oil to the burner. The vent opening
of such constant level valve shall be connected by
piping or tubing to the outside of the building, vunless
the constant level valve is provided with an anti-flood-
ing device. Vent piping »r tubing of constant level
valve shall not bé connected to tenks or tank vents.

13,12 INSTALLATION O2F OIL BURNKRS AMD OIL-FIRED UNITS
13.12.1 The installation of oil burning equipment shall be in

accordance with Bureau Safety Regulation No L1, Heat
Producing Appliances and Air Conditioning Systems.
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1l 02

SECTION 1l

PROTECTION JF TANKS CONTAINING FLAMMABLE

OR COMBUSTIBLE LIQUIDS
IN LOCATIONS THAT MAY BE FLOODED

SCOPE OF SECTION 14

14.1.1 Section 1l shall apply to the protection of tanks cone-
taining flammable or combustible liquids that may become
buoyant due to a rise in the level of the water table
or due to their location in an area that may be subjected
to floodinge

AZOVE3FROUND TANKS
1}.2.1 Vertical Tanks,

(a) No aboveground vertical storage tank containing a
flammable or combustible ligquid shall be located
so that the allowable liquid level within the tank is
below the established maximum flood stage, unless the
tank is provided with a guiding structure such as
described in 1l .6,

(b) Independent water supply facilities shall be pro-
vided at locations where there is no ample and depend=
able public water supply avalilable for losding
partially empty tanks with water.

(c) In addition to the preceding requirements, each tank
so located thst more than 70 per cent, but less than
100 per cent, of its allowable liquid storage ca-
pacity will be submerged at the established maximum
flood stage, shall be safeguarded by one of the follow-
ing methods:

(1) Tank shall be raised, or its height shall be in=-
creased, until its top extends above the maximum
flood stage a distence equivalent to 30 per cent
or more of its allowable liquid storage capacity,
provided, however, that the submerzed part of the
tank shall not exceed 2% times the diameter; or,

(2) As an alternative to the foregoing, sdequate non-
combustible structurel guides, designed to permit
the tank to float vertically without loss of
product, shall be provided.

1;.2.2 Horizontal Tanks
(a) Independent wster sunply facilities shall be pro-
vided at locations where there is no ample and depend-

able public water supoly available for loasding
partially empty tanks with water.
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1“02.3

(b) Each horizontal tank so located that more than
70 per cent of its storage capacity will be
submerged at the established flood stage, shall be
anchored, attached to a foundetion of concrete or of
steel and concrete, of sufficient weight to provide
adequate load for the tank when filled with flammable
or combustible liquid and submerged by flood waters
to established flood stage, or adequately secure by
other means,

Other Types of Tanks

(a) Spherical and spheroidal tanrks shall be protected
by applicable methods as specified for either vertical
or horizontal tanks.

14.3 UNDERGROUND TANKS

L6361

1,362

At locations where there is no ample and dependable water
supply, or where filling of underground tanks with liquids
is impracticable because of the character of their contents,
their use, or for other reasons, earh tank shall be safe-
guarded against movement when empty and submerged by high
ground water or flood waters by anchoring, weighting with
concrete or other approved solid loading m terial, or
securing by other means. Each such tank shall be so
constructed and installed that it will safely resist
external pressure dve to high ground water or flood waters.

At locations where there is an ample and dependable water
supply available, vnderground tanks containing flammable
or combustible liquids, so installed that more than 70
per cent of their storage capacity will be submerged at
the maximum flood stage, shall be so anchored, weighted,
or secured by other means, as to prevent movement of such
tanks when filled with flammable or combustible liquids,
and submerged by flood waters to the established flood
stage.

1.4 PIPE CONNECTIONS

l,.].o,-l.ol

Pipe connections below the allowable liquid level in a
tank shall be provided with valves or cocks located as
closely as practicable to the tank shell. Such valves
and their connections to tanks shall be of steel or
other material suitsable for use with the liquid being
stored. Cast iron shall not be permitted.
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1.6

INDEPENDENT WATER SUPPLY FACILITI=S

14.5.1

14.5.2

1l o543

1 .5.h

STRUCTURAL SUIDE

1.0,61

1.6.2

1 .6.3

At locations where an independent water supply is re-
quired, it shall be entirely independent of puvblic power
and water supply. Independent source of water shall

be aveilable when flood waters reach a level not less
than. 10 feet below the bottom of the lowest tsnk on a
property. '

The self-contained power and pumping unit shall be so
located or so designed that pumping into tznks may be
carried on continuously throughout the rise in flood

waters from a level 10 feet below the lowest tank to

the level of the potential flood stage.

Capacity of the pumping unit shall be such that the
rate of rise of water in all tanks shall be equivalent
to the established potential average rate of rise of
flood waters at any stage.

Each independent pumping unit shall be tested period-
ically to insure that it is in satisfactory operating
condition.

)]

Structural guides for holding floating tanks above their
foundations shall be so designed that there will be no
resistance to the free rise of a tank, and shall be con-
structed of noncombustible material,

The strength of the structure shall be adequate to re-
sist leateral movement of a tank subject to a horizontal
force in any direction equivalent to not less than 25
pounds per square foot acting on the projected vertical
cross=sectional area of the tank.

Where tanks are situated on exposed polnts or bends in
a shore line where swift currents in flood waters will
be present, the structures shall be designed to with-
stand a unit force of not less than 50 nounds per
square foot,
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1.7 SAFE PRACTICES

14.7.1 Water Loading

(a)

(c)

The filling of a tank to be protected by water
loading shall be started as soon as flood waters
reach a dangerous flood stage. The rate of filling
shall be at least equgl to the rate of rise of the
flood waters (or the established average potential
rate of rise).

Sufficient fuel to operate the water pumps shall be
available at all times to insure adequate power to
i1l all tankage with water.

All valves on connecting pipe lines shall be closed
and locked in closed position when water loading
has been completed.

1l o7.2 Floating Tanks

(a)

(b)

(c)

14,8 INSTRUCTIONS

Where structural guides are provided for the protection
of floating tanks, all rigid connections between tanks
and pipe lines shall be disconnected snd blanked off

or blinded before the flood waters reach the bottom

of the tank, unless control valves and their connections
to the tank are of a type designed to prevent breakage
between the valve and the tank shell.

A1l valves attached to tanks other than ithose used in
connection with water loading operations shall be
closed snd locked.

If a tank is equipped with a swing line, the swing
pipe shall be raised to and secured at its highest
position.

11 .8.1 Detailed printed instructions of what to do in flood
emergencies shall be posted in a prominent location.
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15.1

15.2

15.3

15.4

15.5

SECTION 15

ABANDONMERT OR REMOVAL
OF UNDERGROUND TANKS

SCOPE OF SECTION 15

15.1¢1 This Section 15 shall apply to the abandonment or re-
moval of underground tanks that had been used for the
storage of flammable or combustible liquids.

METHODS

15.2.1 Underground tanks taken out of service shall be placed
in a "temporarily out of service" condition and shall
be safe=guarded or disposed of by any of the three
following means:

(a) 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.

(b) Abandoned within 90 days.
(c) Removed.
RECORDS

15.3.1 In cases where tanks are either rendered "temporarily
out of service" or permanently abandoned, records shall
be kept of tank size, location, date of abandonment,
and method used for placing the abandoned tank in a safe

condition.

15.3.2 With any of the methods described in 15.2, no cutting
torch or other flame or spark producing equipment shall
be used until the tank has been completely purged or
otherwise rendered safe. In each case, the steps given
shall be carried out successively.

TANKS RENDERED TEMPORARILY OUT OF SERVICE

15.4.1 With tanks rendered "temporarily out of service",

(a) The fill line, gage opening, and pump suction shall
be capped and secured against tampering.

(b) The vent line shall be left open.
TANKS ABANDONED IN PLACE
15.5.1 With underground tanks abandoned in place,

(a) A1l flammable or combustible liquid shall be removed
from the tank and from all connecting lines,

(b) The suction, inlet, gage, and vent lines shall be
disconnected,
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(c) The tank and any remaining stubs shall be filled
completely with an inert solid msterial,

(d) All tank inlets and outlets shall be capped.
15.6 TANKS REMOVED
15.6,1 When underground tanks are removed,

(a) All flammable or combustible liquids in the tank
and connecting lines shall be removed,

(b) The suction, inlet, gage and vent lines shall be
disconnected., Sections of connecting lines which are
not to be used shall be removed, Inlets, outlets,
and leaks, if any, shall be capped or plugged.

(c) After removal, the tank shall be gas freed; on the
premises if it can be donse safely at that location,
or transported to an area not accessible to the
public and the tank gas freed at that location,.

15,7 TANKS THAT ARE JUNKED

15.7:1 If a tank is to be disposed of as junk, it shall be re-
tested for flammable vapors, and, if necessary, rendered
gas free. After junking and before releasing to junk
dealer, a sufficient number of holes or oveninss shall
be made in it to render it unfit for fuvrther use,

15.8 TANKS THAT ARE REUSED
15.8,1 Used tanks which are to be reused for flammable or com-

bustible liquid service shall meet all the provisions
of Section 3 for the installation of underground tanks,
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16,1

16,2

16,3

16.5

SECTION 16

WHARVES

SCOPE OF SECTION 16

16.1,1 This Section 16 shall apply to wharves.

16,12 This 2ection shall not apply to marine service stations.

RASIC COMPLIANCE

16,2,1 Wharves shall comply with 3ection 7 except as specifi-
cally provided in this sSection 16.

16.2.,2 Piping, valves and fittings shall comply with Section
Ll and 16.5,

.LOCATION

16.,3.1 Wharves at which flammable or combustible liquid cargoes
are to be transferred in bulk guantities to or from tank
vessels, shall be at least 100 feet from eny bridge over
a navigable weterway, or from an entrance to or super-
structure of any vehicular or railroesd tunnel under a
waterway.

16.2.2 The termination of the wharf loading or unlosding fixed
nioning shall ve of least 200 feet from a bridge or from
an entrance to or superstructure of a tunnel.

CONSTRUCTION

16.4.1 Substructure and deck shsll be substantially designed
for the use intended. Deck may employ any material
which will afford the desired combination of flexibility,
resistance to shock, durability, strength and fire
resistance. Heavy timber construction is acceptable.

16.4.2 Wharves on which the primary function is other than the
transfer of flammable or combustible liquid cargo in
bulk, shall be constructed in accordance with the
Standard for the Construction and Protection of Piers
and Wharves, No 37-1968.

PIPING, VALVES AND FITTINGS

16.5.1 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 sub-
ject the pipe to repeate strain beyond the elastic llmlt

lo.5.2 Pipe joints depending upon the friction chsracteristics

of comhuctible materials or grooving of pipe ends for
mechanicsal continuity of piping shall not be used.
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16.6

16.7

16,543

16.5.4

16.5.6

16.5.7

HOSE
16.6,.1

16.6.2

16,63

PUMPS

16.7.1

Swivel joints may be used in piping to which hoses

are connected, and for articulated swivel-joint transfer
systems, provided that the design is such that the
mechanical strength of the Joint will not be impaired

if the packing material should fail, as by exposure to
fire,

Piping systems shall contain a sufficient number of
valves to operate the system properly and to control
the flow of liquid in normal operation and in the event
of physical damage.

In addition to 16.6.4, each line conveying flammable
liguids leading to a wharf shall be pnrovided with a
readily accessible block valve located on shore near

the approach to the wharf snd outside of any diked area.
Where more than one line is involved,the valves shall

be grouped in one locsation.

Means of easy access shall be provided for cargo line
valves located below the wharf decks

Pipe lines on flammable or combustible liquids wharves
shall be adequately bonded and grounded. If excessive
stray currents are encountered, insulating joints shall
be installed. Bonding and grounding connections on all
pipe lines shall be located on wharf side of hose riser
insulating flanges, if used, and shall be accessible
for inspection.

All pressure hoses and couplings shell be inspected at
intervals appropriate to the service., With the hose
extended, test the hose and couplings using the "in
service maximum operating pressures." Any hose showing
material deteriorations, signs of leakage, or weakness
in its carcass or at the couplings shall be withdrawn
from service snd repaired or discarded.

Hose or articulated swivel=-j»int pipne connections used
for cargo transfer shall be capable of accomodating the
combined effects of change in draft and maximum tidel
range, and mooring lines shall be kept adjusted to pre-
vent surze of the vessel from placing stress on the
cargo transfer system.

Hose shall be supported so as to avoid kinking snd dam-
age from chafing.

Loading pumps capable of building up pressures in excess
of the safe working pressure of cargo hose or losding
arms shall be provided with by-passes, relief valves,
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16.8

16.9

STORAGE

16.8.1

169802

16.8.3

16.8.4

or other arrangement to protect the loading facilities
against excessive pressure, Relief devices shall be
tested at leest once each year to determine that they
function satisfactorily at the pressure at which they
are set.

AND HALRDLING OF LIQUIDS

Package cargo of flammable end combustible liquids,
including full snd empty drums, bulk fuel and stores

may be handled over a wharf and at such times and places
as may be agreed upon by the wharf superintendent and
the senior deck officer on duty,

Tanks used exclusively for ballast water or Class II or
IIT liquids may be installed on suitably designed
wharves,

Loading or discharging shall not commence until wharf
superintendent and officer in charge of tank vessel
agree that tank vessel is properly moored and all con-
nections are properly made,

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 precautions necessary.

FIRE CONTROL

16.9.1

16.9.2

16.9.3

16.9.!

Portable fire extinguishers with a rating of not less
than 12-BC shall be located within 75 feet of those
portions of the facility where fires are likely to occur,
such as hose connections, pumps and separator tanks.

Where piped water is available, ready-connected fire

hose in size appropriate for the water supply shall be
provided so that manifolds where connections are nmde
and broken can be reached by st least one hose stream.

Material shall not be placed on wharves in such a manner
as to obstruct access to fire fighting equipment or im-
portant vipe line 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 fishting apparatus.
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17.1

1702

17.3

SECTION 17

SPRAY FINISHING

SCOPE OF SECTION 17

17.1.1

This Sectinn 17 shall apply to locations or areas where

the application of flammable or combustible paint, varnish,
lacquer, stain or other flammable or combustible liquid

is applied as a spray by whatever means, in continuous or
intermittent processes.

LOCATION OF SPRaY PINISHING JPERATIONS

17.2.1

Spray finishing operations shall not be conducted in
buildings, except in a room designed for the purpose,
protected with an approved system of autometic sprinklers
and separated vertically and horizontally from other areas
by construction having not less than 1 hour fire resistance
rating.

SPRAY BOOTHS

17361

17.3.2

17.3.4

17.3.5

17.3.6

17.3.7

Spray booths shall be substantially constructed of non-
combustible material.

The interior surfaces of spray booths shall be smooth and
continuous without edges and otherwise designed to orevent
pocketing of residues and facilitate cleaning and washing
without injury.

The floor of the spray booth and operators' working ares,
if combustible, shall be covered with noncombnstible
material of such character as to facilitate the safe
cleaning and removal of residues.,

If installed, baffle plates shall be noncombustible ma-
terial, readily removable or accessible on both sides for
cleaning, and designed to promote an even flow of air
through the booth #and to prevent the deposit of overspray
before it enters the exhaust dvct. Such baffle plates
chall not be located in exhaust ducts.

Zach spray booth having a frontal area .larger than nine
square feet shall have a metal deflector or curtain not
less than 2%-inches deep installed at the upper outer
edge of the booth, over the opening.

Each spray booth shall be separated from other operations
by not less thar three feet, or by a partition or wall

to reduce the dsnger from juxtaposition of hazardous
operations.

Spray booths shall be so installed that all portions sare
readily accessible for cleaninz. A clear space of not less
than three feet on all sides shall he kept free from
storaze or combustible construction,
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17.3.8

When spraying areas sre illuminsted through glass panels
or other transpsrent materials, only fixed lighting units
shall be used as a source of illumination. Panels shall
effectively isolate the spraying area from the area in
which the lighting unit is located, and shall be of
noncombustible material of such a nature or so protected
that breskage will be unlikely. Panels shall be so
arranged thet normal accumuletions of residue on the
exposed surface of the panel will not be raised to a
dengerous temperature by radiation or conduction from the
source of illuminstion. _

17.4 DRY TYPE OVZRSPRAY COLLECTORS - (EXHAUST AIR FILTERS)

17.4.1

17.4.2

17.4.3

17.4.Y

17.4.5

17.4.6

17.4.7

17.4.8

Overspray dry filters or filter rolls, if installed in
conventionel dry type sprey booths, shall conform to
17.4.3 through 17.L.8.

The spraying operstions shall be so designed, installed
and maintaeined that the sverage air velocity over the
open face of the booth or (booth cross-section during
spraying operations) shell be not less thsn as provided
in Safety Regulation No 42, Exhaust Systems. Visible
gauges or audible alarm or pressure activated devices
shall be installed to indicate or insure that the
required sgir velocity 1s maintained.

All discarded filter pads and filter rolls shall be
immediately removed to s safe, well detached location or
placed in & water-filled metal container and disposed of
at the close of the day's operation unless maintained
completely in water.

The location of filters in & spray booth shall be so as
to not reduce the effective booth enclosure of the articles
being sprayed.

Space within spray booth on the downstream and upstream
sides of filter shall be protected with approved
automatic sprinklers.

Filters or filter rolls shall not be used when epplying a
spray materisl known to be highly susceptible to sponta-
neous heating and ignition.

Clean filters or filter rolls shall be noncombustible or
of approved type.

Filters and filter rolls shell not aslternately be used for
different types of coating materials, where the
combination of materials may be conducive to spontaneous
ignition.
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17.5 ELECTRICAL AND OTHER SOURCES OF IGNITION

17.5.1

17.5.2

17.5.3

17.5.4

17.5.5

17.5.6

17.5.7

17.5.8

There shell be no open flame or spsasrk producing
equipment in eny spraying eree as defined in Section 2,
nor within 20 feet thereof, unless separated by a
partition, except as permitted in 17.10.

Room heating sppliences, steam pipes or hot surfaces
shall not be located in a spraying area where deposits
of combustible residues may readily accumulate.

Unless specifically approved for locations containing
both deposits of resdily ignitable residue and explosive
vapors, there shall be no electricael equipment in any
spraying area, whereon deposits of combustible residues
may readily accumulete, except wiring in rigid conduit
or in boxes or fittings containing no taps, splices or
terminal connections and except as hereinafter provided
in 17.10.2,

Where electrical wiring and equipment not subject to
deposits of combustible residues is located in a
spraying ares, such wiring and equipment shsll be of an
explosion-proof type approved for use in Class 1,
Division 1 hazardous locations.

Where electrical wiring, motors, or other equipment is
loceted outside of but within 20 feet of &ny spraying
area and 1s not separasted from the spraying area by
partitions, such wiring, motors, or other equipment that
does not produce sparks under normal operating conditions
shall be of e type apprcved for use in Class I, Division
2 hazardous locations.

Electric lamps outside of but within 20 feet of any
spraying asrea and not separated therefrom by a partition,
shall be totally enclosed to prevent the falling of hot
particles and shell be protected from physical damage by
sui table guards or by locstion.

Portable electric lamps shall not be used in any spraying
area during spraying operations. Portable electric
lamps, if used during cleaning or repairing operations,
shall be of the type approved for hezardous locetions.

All metal parts of spray booths, exhaust ducts and
piping systems conveying flammable or combustible
liquids or aerated solids shall be bonded and connected
to a ground.

17-3



17.6 VENTILATION OF SPRAY BOOTHS AND SPRAY FINISHING AREAS

17.6.1 All spraying ereas shall be provided with mechanical ven-
tilation sdequate to: prevent the dangerous accumulstion
of flammeble vapors, mists, or powders and to safely
remove such vapors to a safe locstion. Mechanical exhaust
ventilation shall be in accordance with Safety Regulation
No.j2, Exhaust Systems.

17.6.2 Mechenical ventilation shall be kept in operation at
all times while spraying operations are being conducted
and for a sufficient time thereafter to allow vapors from
drying coated articles and drying finishing material
residue to be exhausted.

17.6.3 Each spray booth shall have an independent exhaust duct
system discharging to building exterior, except multiple
cabinet spray booths in which identical spray finishing
materiel is used with a combined frontal area of not more
than eighteen square feet may have a common exhaust., If
more than one fan serves one booth, all fens shall be so
interconnected that one fen cannot operate without
operating all.

17.6.4 Electric motors driving exhaust fans shall not be placed
inside booths or ducts. Fen roteting element shall be
non-ferrous or non-sparking or the cesing shell consist
of or be lined with such material.

17.6.5 Belts shall not enter duct or booth unless belt and pulley
within the duct or booth are tightly enclosed.

17.6.6 Exhsust ducts shall be constructed of steel and shall be
substentially supported.

17.6.7 Exhaust ducts shall have & clearance from unprotected
combustible construction or material of not less than 18
inches. If combustible construction is provided with the
following protection spplied to all surfaces within 18
inches, cleerances may be reduced to the distances
indicated:

(a) 0.0149 inch thickness uncosted sheet steel (no. 28
manufacturers' standard gauge) on %-inch asbestos
mill board----e-cccccccccccccccccccacaca- 12 inches

(b) 0.0149 inch thickness uncoated sheet steel (no. 28
manufactuers' standard gauge) on 1/8-inch asbestos
mill board spaced out one inch on non-combustible
SPACErS ~~--eccmmcccmeccccccccccorcrncacnan 9 inches

(c) 0.0299 inch thickness uncoated sheet steel (no. 22
manufacturers' standard gauge) on l-inch mineral
wool bgtts reinforced with wire mesh or
the equivalent --ececceccccccccaccccccaca-a 3 inches
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(d) Where ducts are protected with an approved
automatic sprinkler system, properly maintained;
the clearance from unprotected combustible

construction or material may be reduced to-----
6 inches

17.6.8 Air exhausted from spraying operations shall not
be recirculated. A

17.7 STORAGE AXND HANDLING OF FLAMMABLE OR COMBUSTIBLE LIQUIDS.

17.7.1 Where the quantity of liquid in 5-gallon and smaller
containers, other than original sealed containers,
exceeds a total of 10 gallons it shall be stored in
a storage cabinet conforming to £.3 or in storage
rooms or mixing rooms conforming to 5.4.

17.7.2 Original closed containers, approved portable tanks,
approved safety cans or a properly arranged system of
piping shall be used for bringing flammable or
combustible liquids into spray finishing areas., Open
containers shall not be used.

17.7.3 Containers supplying spray nozzles shall be of closed
type or provided with metal covers kept closed.
Containers nct resting on floors shall be noncombustible
supports or suspended by wire cables. Containers
supplying spray nozzles by gravity flow shall not exceed
10 gallons canacity.

17.7.4 All containers or piping to which is attached a hose
or flexible connection shall be provided with a shut-
off valve at the connection. Such valves shall be
kept shut when not in use.

17.7.5 Hesters shall not be located in spray booths or other
locations subject to the accumulation of deposits or
combustible residue.

17.7.6 If flammable or combustible liquids are supplied to
spray nozzles by positive displacement pumps, pump
discharge line shall be provided with an approved
relief valve discharging to pump suction or to a safe
detached location, or a device provided to stop the
prime mover if the discharge pressure exceeds the
safe operating pressure of the system.

17.7.7 Whenever flammable or combustible liquids are
transferred from one container to another, both
containers shall be bonded and grounded. Piping
systems for fleammable or combustible liquids shall
be permanently bonded and grounded.
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17.8 FIRE CONTROL

17.8.1

Sultable portable fire extinguishers, small hose or
other fire extinguishing equipment shall be installed
near all spraying areas as may be specified by the
Bureau.

17.9 QPERATIONS AND MAINTENANCE.

17.9.1

170902

17.9.3

1709-"4

17.9.5

17.9.6

17.10 DRYING,
17.10.1

All spraying areas shall be kept as free from the
accumulation of deposits of combustible residues as
practical, with cleaning conducted daily if necessary.

Scrapers, spuds or other such tools used for cleaning
purposes shall be of non-sparking material.

Residue screpings and debris contaminated with residue
shall be immediately removed from premises and properly
disposed of.

The use of solvents for cleaning operations shall be re-
stricted to Class II and III liquids except solvents
with flash points not less than those normally used in
spraying operations may be used for cleaning spray
nozzles and auxiliary equipment, provided such cleaning
is conducted inside spray booths and ventilating
equipment is operating during cleening.

Spray booths shall not be slternately used for different
types of coating materials, where the combinstion of the
materials may be conducive to spontaneous ignition, unless
all deposits of the first used material are removed from
the booth and exhaust ducts prior to spraying with the
second.,

Approved metal waste cans shall be provided wherever

rags or waste are impregnated with finishing material and
all such rags or waste deposited therein immediately after
use., The contents of waste cans shall be properly disposed
of at least once daily and at the end of each shift.

CURING, OR FUSION.

Spray booths, rooms or other enclosures used for spraying
operations shall not alternately be used for the purpose
of drying by an srrengement which will cause a material
increase in the surface temperature of the spray booth,
room or enclosure.
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Chemicat | . tecu  Heatot
b a Mol i aporizat
e LvM Weirht B et L. at
. Boiling {oint
Acvtildchyde 1672 +1.05 252
Acctic acid 1350 60.03 74
Acetic anbydride 1702 102.09 177
Acctone 1708 33.08 224
Acctonitrile 2000 +41.05 312
Acrylonitrile 1935 33.05 263
n-Amy! alcohol 2023 85.15 210
iso-Amyi alcuhol iy 1000 88.13 212
Aniline 1795 93.12 186
Bernzene 1493 78.11 169
n-Butlyl acetate 1432 116.16 123
n-Butyl alcohol 2185 74.12 254
iso-Butyl alcobol 2135 74,12 243
Carbon disuifide 1310 76.13 150
Calorohenzence 1422 112.56 134
Cyclohexane 1414 34.16 154
Cyclohexannl i 1953 100.16 193
Cyclohexaime ! 1525 98.14 164
¢-Dichicrob 1435 147.01 120
ci§- Dichloroc 1350 96.93 137
Dicthyi amine 1403 7314 164
Dimethy! acetamide 16387 87.12 214
Dimethy! amine | 1676 43.08 250
Dinaethyl {ormumide ! 2120 75.09 248
Dioxzane {dicihylcne vther) ! 1663 53.10 177
Ethyl acetate : 1477 83.10 157
Ethyl alceliol 2500 45.07 368
Ethyt Rloride 1340 04.52 167
Eihyiene dichloride : 1363 95.97 137
Ethyl ether | 1310 74.12 152
- Furan 1362 68.07 165
Furfural 1962 96.08 200
Gusoline 1370-1+70 96.0 140-150
n-tleptanc 1383 100.20 138
n-Eoxane 1337 8617 144
Hydrogen cyvanide 22¢0 27.03 430
Mecthyl aleohel i 2689 32.04 474
Jiethy! cethyl keone ' 1423 72.10 . 101
Mlcthy] methacrylate I 1432 10004 143
n-Octanc ; 1112 114.22 132
n-Peatane ! 1300 72.13 153
a-Tropyl acctate 1468 1G2.13 145
r-Propyl ale $0.00 296
wo-Proapyi ale 50.09 287
Totvahvidro turan ‘ | 72.10 168
Tolucre ! 1500 | 92.13 156
Vinyl acetate ! 1532 86.09 165
0-Xylene I 1538 106.16 149




14,090,000

9,950,000

4,000,000

Q= HEAT ABSORPTION IN BTU PER HOUR

400,000 ¥

20 - 200 1,000 2,800

A= EXPOSED WETTED SURFACE AREA IN SQUARE FEET
Curve for Determining Requirements for Emergency Venting During
Fire Exposure.









