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Proposed Wells Kddlemen Exhibits on Contention 116
As my case in chief on this cortention, I am herewith filing
the following Exhibits:

116-1: National Fire Protection Assn. NFPA-3l re 011
Burning Equipment, including section 2-4 Installation of Fnclosed
Supply Tenks Inside Buisldings;

116-2: NFPA-30 Table of Contentions re Flammable and
Combustible Liquids.

116-3: NFPA-30 pp 8,9,12,13,14,15 Definitions

116-l4: NFPA-30 pp 16,17,18,19,30,31-35,38-39,40-45 re Tank
Storage

116-5: NFPA-30 pp 68-75 re industrial plants where use of
liquids 1s incidental to the principal business.
116-6: NFPA-30 pp 78-79, Bulk Plants and Terminals,
re storage in Bulldings (sec. 6-2); Sec. 6-1 re storage.
116-7: NFPA-300 pp 88-89 and 106-107 distinguishing
“ervice Stations and Processing Plants (definitions)

116-8: NFPA-30 Appendix C re information and recommendations

for storage of flammable and combustible liouids, ~ ./
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GENERAL PROVISIONS

Standard for the Installation of

Oil Burning Equipment

NFPA 31 — 1972

Chapter 1 General P wvisions

1-1 Definition of Terms.

1-1.1 For the purpose of this installation standard, the
following terms shall be interpreted in accordance with the following
definitions

Air Heater. An indirect-fire¢ appliance intended to supply
heated air for space heating and other purposes, but not intended
for permanent installation

Antiflooding Device. A primary safety control which causes
the flow of fuel to be shut off upon a rise in fuel level or upon receiv-
ing cxcess fuel, and which operates before the hazardous discharge
of fuel can occur.

Appliarces, Industrial.

(a) Low-Heat Industrial Appliance. An industrial appli-
ance such as a comunercial cooking range, pressing machine botler
at any pressure, bake oven, candy furnace, stereotype furnace, dry-
mg and curmg apphance, ind other process I!})l)llﬂ)((i in which
materials are heated or melted at temperatures (excluding flue-gas
temperatures) not exceeding 600°F Apphiances otherwise classed as
medium-heat appliances may be considered as low-heat appliances
if not larger than 100 cu ft in size excluding any burner equipment
and blower compartment

(b) Medium-Heat Industrial Appliance. An industrial appli-
ance such as an annealing furnace (glass or metal), charcoal furnace,
galvanizing furnace, gas producer, commercial or industrial incin-
crator, and stcam boiler operating at over 50 psig pressure when
such appliance is larger than 100 cu ft in size, and other furnaces
classified as medium-heat appli. nces in accordance with nationally
recognized good practice. Appliances otherwise classed as mednun-
heat appliances may be considered as low-heat appliances if not
larger than 100 cu ft in size excluding any bumer equipment and
blower compartment
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1-19 Fuel Oil.

1-10.1 The grade of fuel oil used in a burner shall be that
for which the burmcr s approved and as stipulated “v the manu-
facturer. Crunkcase ol or any oil containmg gasoline shall not
bezl;sed. For use of cil fue'« other than tho» defined herein, see
i-2.3.

NOTE: The lib=l of Undersriters Fabor aries Enc. stipulates for each
burner the grade s “ael ol lor which the buzaer s listed.

1-10.2 whcre heavy oils are used, provision shall be made
for maintaining the ou &t the picper atomizing temperature.
Automatically operated burn~rs requiring the preheating of oil shail
be arranged so thac a0 oil can be aeivered focr combustion until
the oil it at a suital.e atomizing tempr - aure.

1-10.3 Excep: as permitted = 1-2.3, n> sicam coil operating
at a pressure greater than 15 Ibs per sq in. ga.. ze shall be installed
m an o1l tank. When a pressure reducing vaive is used to limit the
steam pressure 15 psi or less: (a) a relief valve set at not more than
5 gm above the normal pressure in the coil shall be provided, and
;l;o °Fmvaion hall be made w limit the stcam temperature to

NOTE: Tank hearers which are connected su tha. “he condensate or water
1 not returned to the boiler are preferred.

1-10.4 :ior water coils may be installed in oil tanks provided
they are conneciec to indirect heaters and provisions are made to
limit the wate: temperature to 250°F.

1-10.5 Electric heaters may be installed in oil tanks provided

they are equipped with approved thermostats designed to preven.
the oil from exceeding its mmimum flash point.

1-10.6 When heaters are installed in an oil tank, provisions
shall be made to prevent the oil level in the tank from dropping to
a point which exposes the surface of the heater.
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Chapter 2 Tank Storage

2-1 Design and Construction of Tanks.
2-1.1 Materials.

2-1.1.1 Tanks shall be built of steel except as provided in
2-1.1.2 through 2-1.1.5.

2-1.1.2 Tanks for underground service may be buiit of
material other than steel.

2-1.1.3 Tanks built of materjals cther than steel shall be
desimed to specifications cibodying  principles recranized  ae
good rngineering wosign for the material used and sha!l be npyroved
by the authority having jurisdiction.

2-1.1.4 Unlinud concrete tanks may be used for above-
ground or underground service ior fuel oils having a gravity of
40 degrees API or heavier. Concrete tanks ~hall be built in accord-
ance with sound engineering practice.

2-1.1.5 Tanks may have combustible or noncombustible
imnings.

2-1.2 Fabrication.

2-1.2.1 Tanks may be of any shape or type consistent with
sound enguiicering design.

2-1.2.2 Metal wnks shall be welded, riveted ard caulked,
brazed, or bolted, or consiructed by use of a combination of these
methods.  Filler metal used in brazing shali be nonferrous metal or
an alioy having a meliting point above 1,000°F and below that of the
metal joined.

2-1.23 Tanks shali be used under substantially atinos-
pheric pressure and shall be built in accordance with approved
standards of design. Atimospheric tanks may be built in accordance
with:

(a) Underwriters Laboratories Inc., Standard for Steel Aborve-
ground Tanks for Flammable and Combustible Liquds, UL 142-1972;
Standard for Steel Underground Tanks for Flammable and Combustible
Liquids, UL 58-1972; or Standard for Steel Innnde Tanks for Oul-Burner
Fuel, UL 80-1974.

(b) American Petroleum Institute Standard No. 650,
Welded Steel Tanks for Ol Storage, Sixth Editien, 1977,
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2-1.2.4 Tanks built according to Underwriters Laborato-
ries Inc. requirements in 2-1.2.3(a) may be used for operating pres-
sures not exceeding 1 psig and shall be linited to 2.5 psig under
emergency venting conditions.

2-1.2.5 The tank shall be designed ior the maximum static
head which will be imposed when the vent or fll pipe is filled with
oil. The maximmn static head so imposed on tanks built in ac-
cordance with 2-1.2.3(a) shall not exceed 10 psig at the bottom of
the tank.

2-1.2.6 Pressure tanks if required to conform to 2-1.2.5
shall be built in accordance with the principles of the ASME Boiler
and Pressure Vessels Code, Section VI Pressure Vessels, Division
1 or 2, 1977 Edinon, and Addenda dated Summer 1977 and Winter
1977.

2-2 Installation of Underground Tanks (Including Ta ks
Under Buildings).

2-2.1 Omly a tank complying with the construction provisions
of Standard UL 58 [ser 2-1.2.3(a)] or as provided in 2-1.2.6 shall
be buried underground.

2-2.2 Excavation for underground tanks shall be made with
due care to avoid undermining of foundations of existing structures.
Underground tanks or tanks under buildings shall be so located
with respect to existing building foundations and supports that the
loads carricd by the latter cannot be transinitted to the tank. The
distance [rom any part of a tank storing fuel oil to the ncarest wall
of any basement, pit or property line shall be not less than [ ft.

2-2.3 An underground tank shall be set on a firm foundation
and surrounded with at least 6 in. of noncorrosive inert materials
such as clean sand, earth or gravel well tamped in place. The tank
shall be placed in the hole with care since dropping or rolling the
tank into the hole can break a weld, puncture or damage the tank
metal or scrape ofl the protective coating of coated tanks. A tank
shall be covered with a minuuum of 2 ft of earth, or shall be covered
with not less than 1 {t of earth on top of which shall be placed a slab
of remforced concrete not less than 4 in. thick. When underground
tanks are, or are likely to be, subjected to trallic, they shall be pro-
tected against damage {rom vehicles passing over them by at least
3 ft of earth cover, or 18 in. of well-tamped ecarth, plus 6 in. of rein-
forced concrete or 8 in. of asphaltic concrete.  When asphaltic or
remnforced concrete paving is used as part of the protection, it shall
extend at least 1 ft horizontaily beyond the outline of the tank in all
directions.
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2-2.4 Corrosion protection for the tank and its associated
buried piping shall be provided by one or more of the following
methods: (1) use of protective coatings or wrappings, (2) cathodic
protection, or (3) corrosion resistant materials of construction.

2-2.5 Underground tanks shall be equipped with an open
vent or an automatically operated vent, arranged to discharge
to the open air. Vent openings and vent pipes shall be of ample
size to prevent abnormal pressure in the tank during filling but not
smaller than the pipe size specified in Table 2-1.

Table 2-1
Capacity of Tank, lAn'::r.‘:l Diameter of Vent,

U.S. Gallons Gallons Iron Pipe Size
500 or less S00 or less 1% inches
501 to 3,000 501 to 2,500 144 inches
3,001 to 10,000 2,501 1o R 300 2 inches
10,001 to 20,000 8,301 to 16,600 2V4 inches
20,001 to 35,000 16.601 to 29,000 3 inches

NOTE: Where tanks are filled by the use of a pump through tight connec-
t:ons, a vent pipe not less in size than the discharge of the pump shall be used.

2-2.6 Except as provided in 3-8.8, all connections to an under-
ground tank shall be made through the top of the tank.

2-2.7 An underground tank shall be provided with means
for gauging. (See 3-6.)

2-3 Installation of Unenclosed Supply Tank Inside Building.

2-3.1 An unenclosed supply tank inside of a building shall
conform to the following provisions:

2-3.1.1 A supply tank not larger than 10 gal shall be spe-
cifically approved for the purpose.

2-3.1.2 An approved safety can may be used as a storage
tank.

2-3.1.3 A supply tank larger than 10 gal but not larger
than 660 gal shall meet the construction provisions of Standard
UL 80 [ser 2-1.2.3(a)}, or as provided in 2-1.2.5.

2-3.1.4 A supply tank shall be of such size and shape that
it can be installed in and removed from the building as a unit.
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2-3.2 The size and location of u..en-losed tanks inside of any
building or any one portion of a building separated from other por-
tions by a fire wall shall be in accordance with the following:

2-3.2.1 Not more than six safety cans may be located in any
one or more stories of a building. No such safety can shall have an
individual capacity exceeding 5 gal.

2-3.2.2 A supply or storage tank located above the lowest
story, cellar or basement shall not exceed 60 gal capacity and the
total capacity of tanks so located shali not ex. =d 60 gal.

2-3.2.3 A supply tank shall be not larger than 660 gal. Not
more than one 660-gal tank or two tanks of aggregate capacity of
660 gal or less shall be connected to oil-burning appliances and the
aggregate capacity of such tanks installed in the lowest story, cellar,
or basement of a building and unenclosed shall not cxceed 1,320
gal, unless scparation is provided for each 660 gal of tank capacity.
Such 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 hrs. See Appendix A, Figure A-3 for further details.

2-3.3 An unenclosed supply tank not larger than 10 gal
shall be placed not less than 2 ft horizontally from any source of
heat cither in or external to the appliance being served but in any
case shall be located so that the temperature of the oil in the tank
will not exceed 25°F above room temperature,

2-3.4 An unenclosed supply tank larger than 10 gal shall
be placed not less than 5 ft from any fire or flame either in or
external to any fuel-burning appliance, nor shail such a tank obstruct
quick and safe access to any utility service meters, switch panels
and shutoff valves.

2-3.5 . An unenclosed supply tank shall be securely supporied
by rigid noncombustible supports to prevent settling, sliding or
lifting.

2-3.6 When a supply tank larger than 10-gal capacity is
provided with an opening in the bmttom for use as a burner supply

connection or as a drain, the tank shall be pitched toward the open-
ing with a slope of not less than % in. per ft of length.

2-3.7 A shutofl valve shall be provided immediately adjacent
to the burner supply connection at the bottom of a supply tank.

2-3.8 A supply tank larger than 10-gal cupacity shall be
provided with an open vent pipe not smaller than the pipe size
specified n Table 2-1 and a fill pipe, both terminating outside
the building.

TANK 3TORAGE 31-29

2-39 A supply tank provided with fill and vent pipes shall
be equipped with a gauging device. (See Section 3-6.)

2-3.10 Any unused opening in a tank equipped with fill and
vent pipes shall be closed vapor ti~ht by a pipe plug or cap screwed
up tightly.

2-3.10.1 Two supply tanks connected to the same bumer
as permitted by 2-3.2.3 may be cross-connected and provided with
a single fill and a single vent pipe as described in Appendix A.

" 2-4 Installation of Enclosed Supply Tanks Inside Buildings.

2-4.1 A supply tank larger thar 0660-gai capacity shall be
enclosed when installed inside of a building.

2-4.2 Tankage inside of a bulding in excess of that permitted
in unenclosed tanks by 2-3.2.3 shall oe enclosed.

2-4.3 Regardless of enclosure, a supply or storage tank located
above the lowest story, cellar, or basement shall not exceed 60-gal
capacity and the total capacity of tanks so located shall not exceed
60 gal.

2-4.4 Only a tank meeting the construction provisions of
Standards UL 58 and UL 80 [rwe 2-7.2 3(a)], or as provided in
2-1.2.6, shall be installed enclosed inside of a building.

2-4.5 Enclosed tanks in buildings shall be in accordance with
the following:

2-4.5.1 In buildings of other than fire-resistive construction
the gross capacity of the tank(s) shall be not more than 10,000 gal

2-4.5.2 In buildings of fire-resistive construction the gross
capacity of the tank(s) shall be not more than 15,000 gal.

2-4.5.3 The enclosure for tanks in 2-4.5.1 and 2-4.5.2 shall
include walls, a floor and a top and be fermed from walls, partitions,
floors or floor-ceiling assemblies having a fire resistance raung of
not less than 3 hours with the walls bonded to the floor. If the walls
of such enclosure extenc to and are bonded to the undeiside of a
concrete floo. or roof which has a fire resistance rating of not less
than 3 hours, a separate top is not required for the tank enclosure.

Exception: The gross capacity of tanks may not be more than 50,000 gal
in any burlding provided.: ;

(a) The indivrdual capacity of any tank 1s not more than 25,000 gal.
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(8) The tank(s) are in an enclosure having walls, a Sfloor and a top,
and constructed of asseriblies having a fire vesistance ratiag of not less than
3 hours with walls bonded to the floor.

(¢) The tank enclosure is located in a room or area of the building cut off
veri.cally and horizontally from other areas and floors of the bwmilding by
assemblies having a fire resistance rating of not less than 2 hr. Access into
the room shall be by an opeming protected wnth a self-closing listed 3-hr
(Class A) fire door. Fire doors shall be installed in accordance with NFPA
80, Standard for Fire Doors and Windews. The top and walls of the
tank enclosure shall be independent of the building construction except that an
exterior burlding wall having a fire resistance rating of not less than 3 hr
may serve also as a wall of the tank enclosure.

2-4.6 The tank shall be supported at least 4 in. above the floor
by masonry saddles at least 12 n. thick, spaced not more than 8 ft
on centers and extending the full width of the tank. At least 15-in.
~learance shall be provided between the tank and the top and walls
of the tank enclosure for the purpose of inspection and repair.

2-4.7 All ~onneciions to an enclosed supply tank having a
capacity of more than 660 gal shall be made through the top of the
tank, and the transfer of oil shall be by pump only and through con-
tinuous piping to and from the consuming appliances.

2-4.8 Each tank enclosure shall be provided with an opening
protected by a self-closing listed 3-hr (Class A) fire door and a non-
combustible liquid-tight sill or ramp at least 6 in. high. Fire doors
shall be installed in accordance with NFFPA 80, Standard for Fire
Deors and Windows. If the =il or ramp is more than 6 in. high, the
walls to a height corresponding to the level of oil that will be
retained shall be built to withstand the iateral pressure due to the
liquid head.

2-49 Provision shall be made for adequate ventilation of
such enclosures prior to entering for inspection or repair of tanks.

2-4.10 An enclosed supply tank shall be equipped with an
open vent or an automatically operated vent, terminating out-
side the building. Vent openings and vent pipes shall be of ample
size to prevent abnormal pressure in the tank during filling but
not smaller than the pipe size specified in Table 2-1,

TANK STORAGE 3!:3!

2-4.11 An enclosed supply tank shall be provided with a
gauging device. (See Section 3-0.)

2-5 Installation of Outside Aboveground Tanks Not Larger
than 660 Gal.

2-5.1 The provisions of Sectica 2-5 do not apply to cen-
t-alized oil distribution syste:ns. (See Section 3-8.)

2-5.2 Tankage not in excess of that permitted by 2-3.2 may
be installed outside aboveground in a bult-up area. The tanks
may be adjacent to buildings but the distance to the line of adjoin-
ing property shall be in accordance with Table 2-2. Such tanks
shall be suitably protected from the weather and from physical
damage incident to outside use. The tanks shall not block normai
means of egress.

2-5.3 A tank not larger than 60-gal capacity may be a DOT-5
Shipping Coi.tainer (drum), and so marked, a listed safety can, or a
tank meeting the provisions of Standard UL 80 [see 2-1.2 (a)], or
as provided in 2-1.2.6.

2-5.4 A tank other than a DOT-5 Shipping Container hav-
ing a capacity of not more than 660 gal shall meet the provisions of
Standard UL 80 [see 2-1.2 3(a)], or as provided in 2-1.2.6.

2-5.5 Not more than nne 660-gal tank or two tanks of aggregate
capacity of 660 gal or less shall be connected to oil-burning appliances.

2-5.6 Two supply tanks connected to the same burner as
permitted by 2-55 above inay be cross-connected and provided
with a single fill and a single vent as described in Appendix A but
when so connected they shall be on a common slab and nigidly
secured, one to the other.

2-5.7 Tanks having a capacity of 660 gal or less shall be securely
supported by rigid noncombustible supports to prevent settling,
shiding or lifting.

2-5.8 The filling of a portable container from a storage tank
larger than 60 gal shall be by means of a hand pump only.
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L= oot GENERAL PROVISIONS ) 30 7
Flammable and Combustible Liquids Code
NFPA 30-1981
Foreword

This standard, known as the Flammable and Combustible Liguids
Code, is recommended for use as the basis of legal regulations. Its
provisions are intended to reduce the hazard to a degree consistent
with reasonable public safety, without undue interference with
public convenience and necessity which requires the use of flam
mable and combustible liquids. Thus, comphiance with this standard
does not eliminate all hazard in the use of flammable and combusti-
ble liquids.

Chapter |  General Provisions

1-1 Scope and Application.

1-1.1 This code applies to all flammable and combustible liquids
except those that are solid at 100°F (37 8°C) or above.

1-1.2  Requirements for the safe storage and use of the great varisty
of flammable and combustible liquids commonly available depend
primarily on their fire characteristics, particularly the flash point,
which is the basis for the several classifications of liquids as defined in
Section 1-2. It should be noted that the classification of a liquid can
be changed by contamination. For example, filling a Class 11 Liquid
intoc a tank which last contained a Class 1 liquid can alter s
classification, as can exposing a Class 1l liquid to the vapors ol a
Class 1 liquid via an interconnecting vapor linc (see 2-2.6 4 and
2-7.5.6). Care shall be exercised in such cases to apply the re
quirements appropnate to the actual classification.

1-1.3  The volatility of liquids is increased by heating. When Class
11 or Class 111 Lquids are heated above their flash points, ventilation
and elecurical classification may be necessary in the immediate arca

1-1.4 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 sub
ject to explosive decomposition, or have other special properties
which dictate safeguards over and above those specified for a normal
liquid of similar flash point classification
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30-8 __FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

1-1.5 In particular installations the provisions of this code may be
altered at the discretion of the authority having jurisdiction after
consideration of the special features such as topographical condi

tions, barricades, walls, adequacy of building exits, nature of o

capancies, proximity to buildings or adjoining property and
character of construction of such buildings, capacity and construc

tion of proposed tanks and character of liquids to be stored, nature
of process, degree of private fire protection to be provided and the
adequacy of facilities of the fire depariment to cope with flammable
or combustible liquid fires

1-1.6 Existing plants, equipment, buildings, structvres and in
stallations for the storage, handling, or use of flammable or com
bustible liquids which are not in strict compliance with the terms of
this code may be continued in use at the discretion of the authority
having jurisdiction provided they do not constitute a recognized
hazard to life or adjoining property. The existence of a situation
which might result in an explosion or sudden escalation of a fire
such as inadequate ventilation of confined spaces, lack of adequate
emergency venting of a tank, failure to fireproof the supports of
elevated tanks, or lack of drainage or dikes to «ontrol spills may con

stitute such a hazard

1-1.7

This code shall not apply to

1-1.7.1 Transportation of flammable and combustible liquids

l'hese requirements are contained in the U.S. Department of

Transportation regulations or in NFPA 385, Recommended

Regulatory Standard for Tank Vehicles for Flammable and Com
o bustible Liquids

1-1.7.2 Storage, handling and use of fuel oil tanks and containers
connected with oil burning equipment. These requirements are
covered separately in NFPA 31, Standard for the Installation of Gil

Burning Equipment

1-1.7.3 Storage of flammable and combustible liquids on farms
and isolated construction projects. These requirements are covered
separately in NFPA 395, Standard for the Storage of Flammable and
Combustible Liquids on Farms and Isolated Construction Projects

1-1.7.4 Liquids without flash points that can be flammable under
some conditions, such as certain halogenated hydrocarbons and mix
tures containing halogenated hydrocarbons. (See NFPA 321, Basic
Classification of Flammable and Combustible Liquids.)

GENFRAL PROVISIONS S0 9

1-1.7.5 Mists, sprays or foams. (Except flammable aerosols ;n con
tamners, which are included i Chapter 4.)

1-1.8 Installations made in accordance with the applicable re
quirements of standards of the National Fire Protection Associat:on
NFPA 32, Dry Cleanung Plants: NFPA 33, Spray Apftlu atron Using
Flammable and Combustible Materials: NFPA 34, Dip Tanks Con
tarrung Flammable or Combustible Liquids; NFPA 35, Manufacture
of Organic Coatings; NFPA 36 Solvent Extraction Plants: NFPA 37
Installation and Use of Stationary Combustion Engines and Gas Tur
bines: NFPA 45, Fire Protection for Laboratories Using Chemucals
and NFPA 5CC. Laboratories in HHealth-Related Institutions, shall
be deemed to be in compliance with this code

1-2 Definitions.
Aerosol. A material which is dispensed from its container as a
mist spray or foam by a propeilant under pressure

Apartment House. A building or that portion of a building con

taining more than two dwelling units

Means “acceptable to the authority having jurisdic

Approved.

tion.’

NOTF The Natonal Fire Protection Asociation does not approve. inspect
or certify any installations, procedures. equuipment, or material nov does 1t ap
prove or evaluate testing laboratores In determining the acceptabilay of in
stallations or procedures, rquipment or materials, the authority having
mrdiction may base acceptance on comphance with NFPA or other ap
the abeence of such sntandards, sanl authority may rr
juire evidence of proper installation. procedure or use I he authority having
risdiction may also refer 1o the hstings o u'vr'u'\g practices of an organiza
non concerned with product evaluanons which s 'n a postion to determme

comphance with appropriate standards for the chrremt pl(uhnnnn of hsed

propriate standards In

inems
)

Assembly Occupancy. The occupancy or use of a building or
structure or any portion thereol by a gathering of persons for civic
political, travel, religious or rec reational purposes

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

“authority having

Authority Having Jurisdiction. The
jurisdiction” is the organization office or individual responsible for

"..pprlwmg' rquipmr'll an installation or a pl()(rdurr
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T'he flash point of a liquid having a viscosity of 45 SUS or more at
100°F (37.8°C) or a flash point of 200°F (93.4°C) or higher shall be
determined in accordance with ASTM D-93.78.* Standard Method
of Test for Flash Point by the Pensky Martens Closed Tester

As an alternate, ASTM D-3243.73T, Standard Methods of Tests
for Flash Point of Aviation Turbme Fuels by Setaflash Closed Tester
may be used for testing aviation turbine fuels within the scope of this
procedure

As an alternate, ASTM D-3278.73, Standard Method of Tests for
Flash Pomnt of Liquads by Setaflash Closed Tester, may be used for
paints, enamels, lacquers, v arnishes and related products and their
components having flash points between 32°F (0°C) and 230°F

(110°C), and having a viscosity lower than 150 stokes at 77 °F (25°C)

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

Iostiturional Occupancy.  The occupancy or use of a building or
structure or any ‘Nl[fllvn Y’l"[l'(l' h\ Pf"\()llﬂ h.\l}‘ll[("{ or (l('(.lln('(l to
receive medical, chantable or other care or treatmen’, or by persons
involuntarily detained

Labeled. Equipment or materials to whic h has been attached a
label, symbol or other identifying mark of an organization accep
table to the “authority having junsdiction” and concerned with pro
duct evaluation, that maintains periodic inspection of production of
labeled equipment or materials and by whose labeling the manufac
turer indicates compliance with appropriate standards or perfor
mance in a specified manner

Liquid. For the purpose of this code, any material which has a
Muidity greater than that of 300 penetration asphalt when tested in
accordance with ASTM 1-5-73%, Test for Penetration for
Bituminous Materials. When not otherwise identified, the term
liquid shall mean both flammable and combustible liquids.

Combustible Liquid. A liquid having a flash point at or
above 100°F (37.8°C)

*Available from American Society for Testing and Materials, 1916 Race St
Philadelphia, PA 19103
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Class 11 liquids shall include those having flash points at or
above 100°F (37.8°C) and below 140°F (60°C)

Class 111A liquids shall include those having flash points at or
above 140°F (60°C) and below 200°F (93.4°C)

Class 111B liquids shall inc lude those having flash points at or
above 200°F (93.4°C)

Flamnmable Liquid. A liquid having a flash point below 100°F
(37.8°C) and having a vapor pressure not exceeding 40 pnund« per
square inch (absolute) at 100°F (37.8°C) shall be known as a Class |

liquid.
Class I liquids shall be subdivided as follows

Class 1A shall include those having flash points below 73°F
(22 8°C) and having a boiling point below 100°F (37 8°C)

Class IB shall inclade those having flash points below 73°F
(22.8°C) and having a boiling point at or above 100°F (37.8°C)

Class IC <hall include those having flash points at or above
73°F (22.8°C) and below 100°F (37.8°C)

Unstable (Reactive) Liquid. A liquid which in the pure state
or as commercially produced or transported will wvigorously
polymerize, decompose, condense, or will become self-reactive under
conditions of shock, p.essure, or temperature

Listed. Equipment or materials included in a list published by
an organization acceptable to the “authority ha\'fng juxmh(lum and
concerned with product evaluation, that maintains periodic inspec
tion of production of listed equipment or materials and whose histing
states either that the equipment or material meets appropriate stan
dards or has been tested and found suitable for use in a specified

manner.

NOTE The means for identifying livted equipment may vary for sach

some of which do nm

organization concerned with product evaluation
I he “authority having

recognize equipment as histed uniess it is also labeled

should utilize the system employea by the histing organuzaton o

,nnuh(hnn
wdentify a histed product
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Low Pressure Tank. A storage tank designed to withstand an
internal pressure above 0.5 psig (3.45 kPa) but not more than 15 psig
(103.4 kPa)

Mercantile Occupancy. The occupancy or use of a building or
structure or any portion thereof for the displaying. selling or buying
of goods, wares, nr merchandise.

Office Occupancy. The occupancy or use of a building or struc
ture or any portion thereof for the transaction of business, or the
rendening or receiving of professional services.

Portable Tank. Any closed vessel having a liquid capacity over
60 U.S. gallons (227.1 L) and not intended for fixed installation

Pressure Vessel. Any fired or unfired vessel within the scope of
the applicable seciion of the ASME Boiler and Pressure Vessel Code.,
available from American Society of Mechanical Engineers, United
Engineering Center, 345 East 47th St., New York, NY 10017

Protection for Exposures. Fire protection for structures on pro-
perty adjacent to liquid storage. Fire protection for such structures
shall be acceptatle when located (1) within the jurisdiction of any
public fire department, or (2) adjacent to plants having private fire
brigades capable of providing cooling water streams on structures on
property adjacent to liquid storage

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

Safety Can. An approved container, of not more than five
gallons capacity, having a spring-closing lid and spout cover and so
designed t_.at it will safely relieve internal pressure when subjected to

ire exposure

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

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

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

GENFERAL PROVISIONS 30 15

Attached Building. A building having only one common wall
with a buiiding having other type occupancies

Service Stations.

Automotive Service Station. That portion of property where
liquids used as motor fuels are stored and dispensed from fixed
equipment into the fuel tanks of motor vehicles and shall include any
facilities available for the sale and service of tires. batteries and ac
cessories, and for minor automotive maintenance work. Major
automotive repairs. painting. body and fender work are excluded

Marine Service Station. That portion of a property where liq
uids used as fuels are stored and dispensed from fixed equipment on
shore, piers, wharves, or floating docks into the fuel tanks of self-
propelled crafi, and shall include all facilities used in connection
therewith

Service Station Located Inside Buildings. That portion of an
automotive service station located within the perimeter of a building
or building structure that also contains other occupancies. The ser
vice station may be enclosed or partially enclosed by the building
walls, floors. ceilings, or partitions, or may be open to the outside
The service station dispen<ing area shall mean that area of the service
station required for dispensing of fuels to motor vehicles. Dispensing
of fuel at manufacturing, assembly. and testing operations is not in
cluded within this definition

Vapor Pressure. The pressure, measured in pounds per square
inch (absolute), exerted by a volatile hquiu as determined by ASTM
D323-72%. Standard Method of Test for Vapor Pressure of
Petroleum Products (Reid Method).

Vapor Processing Equipment. Those components of a vapor
processing system which are designed to process vapors or liquids
captured during filling operations at service stations, bulk plants, or
terminals )

Vapor Processing System. A system designed to capture and
process vapors displaced during filling operations at service stations
bulk plants, or terminals by use of mechanical and/or chemical
means. Examples are systems using blower assist for capturing
vapors, and refrigeration, absorption and combustion systems for
processing vapors.

Avallable Trom American Society for Testing and Marerials. 1916 Race St
Philadelphia. PA 19103
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30-16  FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

Vapor Recovery System. A system designed to capture and re
tain, without processing. vapors displaced ducing filling operations
at service stations, bulk plants, or terminals. Examples are balanced
pressure vapor displacement systems and vacuum assist systems
without vapor processing

Ventilation. As specified in this code, ventilation is for the
prevention of fire and explosion. It is considered adequate if 1t is suf
ficient to prevent accumulation of significant quantities of vapor-air
mixtures in concentration over one-fourth of the lower flammable
fimit

Warehouses.

General Purpose Warehouse. A separate, detached building
or portion of a building used only for warehousing-type operations
NOTE: Warehousing operations referred to above are those operations not

accessibie to the public and include general purpose, merchandise, distribution
and industrial warehouse type operations

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

1-3 Storage. Liquids shall be stored in tanks or in containers in ac-
cordance with Chapter 2 or Chapter 4

1-4 Pressure Vessel. All new pressure vessels containing liquids
shall comply with 1-4.1, 1-4.2 or 1-4.3, as applicable.

1-4.1 Fired pressure vessels shall be designed and constructed in ac
cordance with Section [ (Power Boilers) 1971, or Section V!I1, Divi-
sion 1 or Division 2 (Pressure Vessels) 1974, as applicable, of the
ASME Boiler and Pressure Vessel Code®.

1-4.2 Unfired pressure vessels shall be designed and constructed in
accordance with Section VI1I1, Division 1 or Division 2, 1974 of the
ASME Botler and Pressure Vessel Code®.

1-4.3 Fired and unfired pressure vessels which do not conform to
1-4.1 ¢r 1-4.2 may be used provided approval has been obtained
from the state or other governmental jurisdictior in which they are to
be used. Such pressure vessels are generally referred to as "State
Special.”

1-5 Exits.

1-5.1 Egress from buildings and areas covered by this code shall be
in accordance with NFPA 101%, the Life Safety Code®.

¢Available Trom the American Society of Mechanical Engineers, United Engineering
Center, 545 East 47th St.. New York. NY 10017
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Chapter 2 Tank Storage

2-1 Design and Construction of Tanks.

2.1.1 Materials. Tanks shall be designed and built in accordance
with recognized good engineering standards for the material of con-
struction being used, and shall be of steel with the following limita-
tions and exceptions:

(a) The material of tank construction shall be compatible with the
liquid to be stored. In case of doubt about the properties of the liquid
to be stored, the supplier, producer of the liquid, or other competent
authority shall be consulted.

(b) Tanks constructed of combustible materials shall be subject to
the approval of the authority having jurisdiction and limited to:

1. Installation underground, or
2. Use where required by the properties of the liquid stored, or

8. Storage of Class 111B liquids aboveground in areas not expos-
ed to a spill or leak of Class I or Class 11 liquid, or

4. Storage of Class I1IB liquids inside a building protected by
an approved automatic fire extinguishing system.

(¢) Unlined concrete tanks may be used for storing liquids having
a gravity of 40 degrees APl or heavier. Concrete tanks with special
linings may be used for other services provided the design 1s in
accordance with sound engineering practice.

(d) Tanks may have combustible or noncombustible linings.

(e) Special engineering consideration shali be required if the
specific gravity of the liquid to be stored exceeds that of water or if
the tank is designed to contain liquids at a liquid temperature below
0°F (- 17.8°C).

2-1.2 Fabrication.
2-1.2.1 Tanks may be of any shape or type consistent with sound
engineering design.

2-1.2.2 Metal tanks shall be welded, riveted and crulked, or
bolted, or constructed by use of a corbination of these methods.

_—
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2-1.3 Atmospheric Tanks.

2-1.3.1 Awmospheric tanks shall he built in accordance with
recognized standards of design. Atmospheric tanks may be built and
uscd within the scopes of the following

(a) Underwriters Laboratories Ing Standard for Steel
Aboveground Tanhks for Flammeble and Combustible Liquids
UL142 1972; Standard for Steel Underground Tanks for Flam-
mahble and Combustible Liquids, UL5K 1976: or Standard for
Steel Inside Tanks for Oil Burner Fuel, ULRO 1974.*

{(b) American Petroicum Institute Standard No. 650, Welded
Steel Tanks for Oi! Sterage, Sixth Fdition, 1978.**

(c) American Petroleum Institute Specifications 12B, Bolted
Tanks for Storage of Production Liquids, Twelfth Edition, January
1977**; 12D, Field Weided Tanks for Storage of Production Ia
quids. Eighth Edition, January 1977*%; or 12F, Shop Welded Tanks
for Storage of Production Liquids, Seventh Edition, January 1977**

(d) Steel Tank Institute Standard No. STI-P3, Specificatron for
STI-P3 System of Corrosion Protection of Underground Steel Storage
Tanks, 19R()%** :

2-1.3.2 Low pressure tanas and pressure vessels may be used as at
mospheric tanks

2:-L3.3 _Aunospheric tanks shall not be used fur the sgorage of g liq

yid _at a temperature at or above its boiling point
gp

2-1.4 Low Pressure Tanks.

2-1.4.1 The normal operating pressure of the tank shall not exceed
the design pressure of the tank

2-1.4.2 Low pressure tanks shall be built in accordance with
recognized standards of design. Low pressure tanks may be built n
accordance with

(a) American Petroleum Institute Standard No. 620, Recom
mended Rules for the Design and Construction of Large, Welded
Low-Pressure Storage Tanks, Fifth Edition, 1973.**

* Available from Underwriters Laboratories Inc.. 333 Phingsten Rd. . Northhrook. 11
60062

** Available from America Petroloum Institute, 2101 L St., N.W._, Washington, DC
200%7

*** Available from Steel Tank Institute. 666 Dundee Rd. Northhrook, 1L 60062

TANK STORAGE 30 19

(b) The 'nmrlplm of the Code for Unfired Pressure Vessels, Sec
tion VIII. Diwvision | of the ASME Botler and Pressure Vessels Cod«
1974 Edition®

2-1.4.3 Tanks built according to Underwriters iaboratories Inc
requirements in 2-1.3.1 may be used for operating pressures not ex
ceeding 1 psig (6.895 kPa) and shall be limited to 2.5 psig (17.24
kPa) under emergency venting conditions

2.1.4.4 Pressure vessels may be used as low pressure tanks

-1.5 Pressure Vessels

2-1.5.1 The normal operating pressure of the vessel chall not ex
ceed the design pressure of the vessel

2-1.5.2 Storage tanks designed to withstand pressures above 15 psig
shall meet the requirements of Section 1-4

2-1.6 Provisions for Internal Corrosion.

2-1.6.1 When tanks are not designed in accordance with the
American Petroleum Institute, American Society of Mechanical
Engineers or the Underwriters Laboratories Inc. Standards, or if cor
rosion 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 ex
pected during the design life of the tank

2.2 Installation of Outside Aboveground Tanks.

2.2.1 Location With Respect to Property Lines, Public Ways and
Important Buildings on the Same Property.

-2.1.1 Every aboveground tank for the storage of Class 1. Class 11
or Class 1A liquids. except as provided in 2-2.1.2 and those liquids
with boil-over characteristics and unstable liquids, operating at
pressures not in excess of 2.5 psig (17.24 kPa) and designed with a
weak roof-to-shell seam or equipped with emergency venting devices
which will not permit pressures to exceed 2.5 psig (17.24 kPa), shall

be located in accordance with Table 2

(a) For the purpose of Section 2-2, a floating roof tank is deflined
as one Whl( h 1ng ("‘I(Nt\l(‘ "I'hf‘f 5
1. A pontoon or double deck metal floating roof in an open top
tank in accordance with APl Standard 650, or

$Available Trom the American Safety of Mechanical Engineers, United Engineering
Center, 345 East 47th St.. New York, NY 10017

A Y
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2-2.4.7 Flame arresters or venting devices required in 2-2.4 6 may
be omitted for IB and IC liquids where conditions are such that their
ust may, in case of obstruction, result in tank damage. Liquid pro
perties justifving the omission of such devices include, but are not
I'mited to, condensation. corrosiveness, crystallization, polymeriza
tion, freezing or plugging. When any of these conditions exist, con
sideration may be given to heating, '+ « of devices employing special
materials of construction. the use of iliquid seals, or inerting (see
NFPA 69, Standard on Explosion Prevention Systems)

2-2.5 Emergency Relief Venting for Fire Exposure for
Aboveground Tanks.

2-2.5.1 Except as provided in 2-2.5.2, every aboveground storage
tank shall have some form of construction or device that will relieve
excessive internal pressure caused by exposure fires

2-2.5.2 Tanks larger than 12,000 gal! (45,420 L) capacity storing
Class 1B liquids and not within the diked area or the drainage path
of Class I or Class Il liquids do not require emergency relief venting

2-2.5.3 In a vertical tank the construction referred to in 2-2.5.1
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 seam

2-2.5.4 Where entire dependence for emergency relief is placed
upon pressure relieving devices, the total venung capacity of both
normal and emergency vents shall be enough to prevent rupture of
the shell or bottom of the tank if vertical, or of the shell or heads if
horizontal. If unstable liquids are stored, the effects of heat or gas
resulting from polymerization, decomposition, condensation, or self

reactivity shall be taken into account. The total capacity of both nor

mal and emergency venting devices shall be not less than that derived
from Table 2-8 except as provided in 2.2.5.6 or 2-2.5.7. Such device
may be a self-closing manhole cover, or one using long bolts that per

mit the cover to lift under internal pressure, or »1 additional or
larger relief valve or valves. The wetted area of the tank shall be
calculated on the basis of 55 percent of the total exposed area of a
sphere or spheroid, 75 percent of the total exposed area of a horizon

tal i2nk and the first 30 ft (9.1 m) abovegrade of the exposed shell
area of a vertical tank. (See Appendix A for the square footage of
typical tank sizes.)

Sq. Ft

20
10
40
50
60
70
80
90
100
120
140
160
180
200

S Unus: 1 sq fi

CFH

21,100
31,600
42,100
§2,700
63,200
73,700
84,200
94,800
108,000
126,000
147,000
168,000
190,000
211,000

TANK STORAGE

Sq. Ft

Tabie 2-8

Wett 1 Area Versus Cubic Feet Free Air per Hour*
(14.7 psia and 60° F) (101 .3 kPa and 15 6

200
250
JOO

0 0929 sq m |

cu ft

*Interpolate for intermediate values

Sq. Fr.

j‘ﬂnn
3.000
\.:\Ull
4 000
4,500
5,000
6,000
7,000
8,000

|
|

CFH

742,090
86 000
892 000
295 000
1,100,000
1,250,000
1,390,000
1,570,000
1,760,000

CFH

211,000
219,000
265,000
188,000
312,000
354,000
392,000
428,000
462,000
453,000
524,000

0028%2 cum

Table 2-9
Wetted Area Over 2,800 sq ft and Pressures Over 1 prig

Sq. Fu.

9.000
10,000
15,000
20,000
25.000
30,000
35,000
40 000

SI Units: 1 sqft = 00929 sgm: lcuft = 0 02832 cu m

C)

CFH

1,930,000
2.110,000
2,940,000
3,720,000
4,470,000
'_|'N)’(v(\ﬂ
5,900,000
6,570,000
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2-2.5.5 For tanks and storage vessels designed for pressures over |
psig (6.895 kPa), the total rate of venting shall be determined in ac-
cordance with Table 2.8, except that when the exposed wetted area
of the surface is greater than 2,800 sq ft (260 m?), the total rate of
venting shall be in accordance with Table 2-9 or calculated by the
following formula: ‘

CFH = 1,107 A*™

Where:
CFH = venting requirement, in cubic feet of free air per hour
A = exposed wetted surface, in square feet

The foregoing formula is based on Q = 21,000 A °*,

2-2.5.6 The total emergency relief venting capacity for any specific
stable liquid can be determined by the following formula

Cubic feet of free air per hour = V 13?7
LvM
V = cubic feet of free air per hour f -om Table 2.8
L = latent heat of vaporization of specific liquid in Btu per
pound
M = molecular weight of specific liquids

2-2.5.7 For tanks containing stable liquids, the required airflow
rate of 2-2.5.4 or 2-2.5.6 may be multiplied by the appropriate fac-
tor histed in the following schedule when protection is provided as in-
dicated. Only one factor can be used for any one tank.

5 for drainage in accordance with 2-2.3.2 for tanks over 200 sq
ft (18.6 m?) of wetted area

-3 for water spray in accordance with NFPA 15, Standard for
Water Spray Fixed Systems for Fire Protection, and drainage in ac
cordance with 2-2.3.2

I.S for insulation in accordance with 2-2.5.7(a)

15 for water spray with insulation in accordance with 2-2.5.7(a)
and drainage in accordance with 2-2.3.2 (see Appendix A)

(a) Insulation systems for which credit is taken shall meet the
following performance criteria:

1. Remain in place under fire exposure conditions
2. Withstand dislodgment when subjected to hose stream imp-
ingement during fire exposure. This requirement may be waived

where use of solid hose streams is not contemplated or would not be
practical.

|
!
|
|
|
|
i

|

|
|
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3. Maintain a maximum conductance value of 4.0 Btu's per
hour per sauare foot per degree F (Btu/hr/sq ft/ °F) when the outer
insulation jacket or cover is at a temperature of 1,660°F {904 .4°C)
and when the mean temperature of the insulation is 1,000°F
(537.8°C).

2-2.5.8 The outlet of all vents and vent drains on tanks equipped
with emergency venting to permit pressures exceeding 2.5 psig (17.2
kPa) shall be arranged to discharge in such a way as to prevent
localized overheating of or flame impingement on any part of the
tank, in the event vapors from such vents are ignited.

2.2.5.9 Each commercial tank venting device shall hav 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. If
the start to open pressure is less than 2.5 psig (17.2 kPa) and the
pressure at full open position is greater than 2.5 psig (17.2 kPa). the
flow capacity at 2.5 psig (17.2 kP’s) shall also be stamped on the vent-
ing device. The flow capacity shall be expressed in cubic feet per
hour of air at 60°F (15.6°C) and 14.7 psia (101.3 kPa)

(a) The flow capacity of tank venting devices under 8 in. (208.2
mm) n 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 a qualified, impartial outside agency. The flow
capacity of tank venting devices 8 in. (203.2 mm) nominal pipe size
and larger, 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 2 tlow coefficient of 0.5 applied to the rated
orifice area

(b) A suitable formula for this calculation is:
CFH = 1,667 CtA VP, — P,

where CFH = venting requirement in cubic feet of free air per

hour
0.5 [the flow coefficient]
the orifice area in sq in.

the absolute pressure inside the tank in inches of
water

C"'
A =
P;-

P. = the absolute atmospheric pressure ovside the tank

in inches of water
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2-2.6 Vent Piping for Ahoveground Tanks,
2-2.6.1 Vent piping shall be constructed in accordance with
(.HJ;)H‘{ 3

2-2.6.2 Where vent pipe outlets for tarks 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 ft (3.7 m) above the adjacent ground level. In order to aid
their dispersion, vapors shall be discharged upward or horizontally
away from closely adjacent walls. Vent outlets shall be located so that
flammable vapors will not be trapped by caves or other obstructions

and shall be at least 5 ft (1.5 m) from building openings

2-2.6.3 The manifolding of tank vent piping shall be avoided ex

cept where required for special purposes such as vapor recovery

vapor conservation or air pollution control. When tank vent piping is

manifolded, pipe sizes shall be such as to discharge, within the
by

pressure imitations of the system, the vapors they may be required to

handle when mar. “olded tanks are subject to the same fire exposure

2-2.6.4 Vent piping for tanks storing Class | liquids shall not he
mantfolded with vent piping for tanks storing Class 11 or Class 111 lig
uids unless positive means are provided to prevent the vapors from
Class | hquids from entering tanks storing Class 11 or Class 111 hq
uids, to prevent contamimation (see 1-1.2) and possible change in

classification of the less volatle Iuwlni

.7 Tank Openings Gther Than Vents for Aboveground Tanks.

2.2 7.1

e LT

Each connection to ar aboveground tank through which
liquid can normally flow shall be provided with an internal or an ex
ternal valve located as close as practical to the shell of the tank

2-2.7.2 Each connection below the liquid level through which lig
uid does not normally flow shall be provided with a hquidught
closure. This may be a valve, plug or blind, or a combination of

these

2-2.7.%2  Openings for gaging on tanks storing Class I liquids shall be
provided with a vaportight cap or cover. Such covers shall be closed

when not gaging

2-2.7.4 For Class IB and Class IC liquids other than crude oils
gasolines and asphaits, the fill pipe shall be so designed and installed
as to minimize the possibility of generating static electricity. A il
pipe entering the top of a tank shall terminate within 6 in. (152.4
mm) of the bottom of the tank and shall be installed to avoid ex

cessive vibration

o
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2-2.7.5 Filling and emptying conaections for Class I, Class 11 and
Class 1A liquids which are made and broken shall be located out
side of buildings at a location free from any source of ignition and
not less than 5 {t (1.5 m) away from any building opening. Such con
nections for any liquid shall be closed and liquidtight when not in use

and shall be properly identified

2-3 Installation of Underground Tanks.

2-3.1 Location. Excavation for underground storage tanks shall
bhe made with due care to avoid undermining of foundations of ex
isting structures. Underground tanks or tanks under buildings shall
be so located with respect to existing building foundations and sup
ports that the loads carried by the latter cannot be transmitted to the
tank. The distance from any part of a tank storing Class | liquids to
the nearest wall of any basement or pit shall be not less than 1 ft
(0.3048 m), and to any property line that can be built upon, not less
than 3 ft (0.91 m). The distance from any part of a tank sioring Class
I1 or Class 11 liquids to the nearest wall o” any basement, pit or pro
perty line shall be not less than 1 ft (0.3048 m)

2-3.1 Burial Depth and Cover.

2-3.2.1 Steel underground tanks shall be set on firm foundations
and surrounded with at least 6 in. (152.4 mm) of noncorrosive inert
material such as clean sand or gravel well-tamped in place. The tank
shail be placed in the hole with care. since dropping or rolling the
tank into the hole can break a weld, puncture or damage the tank, or
scrape off the protective coating of coated tanks

2-3.2.2 Steel underground tanks shall be covered with a mintimum
of 2 ft (.6096 m) of earth, or shall be covered with not less than 1 Tt
(0.3048 m) of earth, on top of which shal! be pl.umi a slab of remn
forced concrete not less than 4 in. (101.6 mm) thick. When they are
or are likely to be, subjected to traffic, they shall be protected against
damage from vehicles passing over them by at least 3 ft (0.91 m) of
earth cover, or 18 in. (457.2 mm) of well-tamped carth plus either 6
in. (152.4 mm) of reinforced concrete or 8 in. (203.2 mm)} of
asphaltic conciete. When asphaltic or reinforced concrete paving 1s

used as part of the protection, 1t shall extend at least 1 ft (0 3048 m)
horizontally bevond the outhine of the tank in all directions

2.3.2. 3 Nonmetallic underground tanks shall be installed in accor

2-3.2.!
dance with the manufacturer's instructions. The minimum depth of

cover shall be as specified in 2-3.2.2 for steel tanks
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2-3.5.5 When tank vent piping is manifolded. pipe sizes shail be
such as to discharge, within the pressure limitations of the system
the vapors they can be required to handle when manifolded tanks are
filled simultaneously. Float type check valves installed in tank open
ings connected to manifolded vent piping to prevent product con
tammation may be used provided that the tank pressure will not ex

ceed that permitted by 2-3.2 4 when the valves close

Exception For service stations, the capacity of manifolded vent
prping shall be sufficient to discharge vapors generated when two
mantfolded tanks are stmultaneously filled

2-3.5.6 Vent piping for tanks storing Class | liquids shall not be
manifolded with vent piping for tanks storing Class I1 or Class 111 liq
utds unless positive means are provided to prevent the vapors from
Class I liquids from entering tanks storing Class 11 or Class 111 liq
uids, to prevent contamination (see /-1.2) and possible change in
classification of the less volatile liquid

for Underground

2-3.6 Tank Openings Other Than Vents

Fanks.

2-3.6.1 Connections for all tank openings shall be liquidtight
2-3.6.2 Openings for manual gaging, if independent of the fill
pipe, shall be provided with a liquidtight cap or cover. Covers shall
be kept closed when not gaging . If inside a building. each such open
ing shall be pro‘ected against hquid overflow and possible vapor
release by means of a spring loaded check valve or other approved
device

2-3.6.3 Fill and discharge lines shall enter tanks only through the
top. Fill lines shall be sloped toward the tank. Underground tanks for
Class I liquids having a capacity of more than 1,000 gal (3,785 L)
shall be equipped with a tight fill device for connecting the fill hose
to the tank

24-3.6.4 For Class IB and Clasc IC liquids other than crude oils
gasolines and asphalts, the fill pipe shall be so designed and installed
as to mimimize the possibility of gensrating static electricity by ter
minating within 6 in. (152.4 mm) of the bottom of the tank

2-3.6.5 Filling and emptying and vapor recovery connections for
Class I, Class 1l or Class 1A liquids which are made and broken
shall be located outside of buildings at a location free from any
source of ignition and not less than 5 ft (1.5 m) away from any
building opening. Such connections shall be ciosed and liquidtight
when not in use and shall be properly identified

I
|
i

{
|
!
|
|

|
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2-3.6.6 Tank openings provided for purposes of vapor recovery
shall be protected against possible vapor release by means of a
spring-loaded check valve or dry-break connection, or other ap
proved device, unless the opening is pipe-connected o a vapor proc

essing system. Openings designed for combined fill and vapor
recovery shall also be protected against vapor release unless connec

tion of the liquid delivery line to the fill pipe simultaneously connects
the vapor recovery line. All connections shall be vaporuight

2-4 Installation of Tanks Inside of Buildings.

Tanks shall not be permitted inside of buildings
7.80r 9

2-4.1 Location.
except as provided in Chapters 5. 6

2-4.2 Vents. Vents for tanks inside of buildings shall be as re
quired in 2.2.4, 2.25, 2.26.2 and 2-3.5, except that emergency
venting by the use of weak roof seams on tanks shall not be per
mitted. Automatic sprinkler systems designed in accordance with the
requirements of NFPA 13, Standard for the Installation of Sprinkler
Systems, may be ac cepted by the authority having jurisdiction as
equivalent to water spray systems for purposes of calculating the re
quired air flow rates for emergency vents in 2-2.5.7. Except for tanks

containing Class I1IB Lquids, vents shall terminate outside the 24t

b = yhe CoaTEC et Foll
utldings Sousl t ,,iusf beth Pikhotmed &
Eos Rare palsr bll Pt Bt

A
« ’3"’"‘/%
piping shall be constructed in accor

2-4.3 Vent Piping. Vent

dance with Chapter 3

2-4.4 Tank Openings Other Than Vents for Tanks Inside
Buildings.
2-4.4.1 Connections for all tank openings shall be liquidtight

2-4.4.2 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 tank

2-4.4.3 Tanks for storage of Class 1 or Class Il liquids inside
buildings shall be provided with either

(a) a normally closed remotely activated valve,

(b) an automatic-closing heat-activated valve, or

(c) another approved device on each liquid transfer connection
below the liquid level, except for connections used for emergency
disposal, to provide for quick cut-off of flow in the event of fire in the
vicinity of the tank

I'his function can be incorporated in the valve required in 2-4.4 2
and if a separate valve, shall be located adjacent to the valve re

quired in 2-4.4.2
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2-4.4.4 Openings for manual gaging of Class | or Class 11 haquids, if
independent of the fill pipe, shall be provided with a vaportight cap
or cover. Openings shall be kept closed when not gaging. Each such
opening for any hiquid shall be protected against liquid overflow and
possible vapor release by means of a spring loaded check valve or
other approved device. Substitutes for manual gaging include, but
are not limited to, heavy duty flat gage glasses, magnetic, hydraulic

or hydrostatic remote reading devices and sealed float gages

2-4.4.5 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 mimmimize the possibility of generating static electricity by ter
munating within 6 in. (152.4 mm) of the bottom of the tank

2-4.4.6 The Hill pipe inside of the tank shall be installed to avoid ex
P

cessive vibration of the pipe

2-4.4.7 The inlet of the fill pipe and the outlet of a Vapor recovery
line for which connections are made and broken shall be located out
side of buildings at a location free from any source of ignition and
not less than 5 ft (1.5 m) away from any building opening. Such con
nections shall be closed and tight when not in use and shall be prop
erly identified

2-4.4.8 Tanks storing Class 1, Class Il and Class 111A liquids inside
buildings shall be equipped with a device, or other means shall be
provided, to prevent overflow into the building. Suitable devices in
clude, but are not limited to, a float valve, a preset meter on the fill
line, a valve actuated by the weight of the tank contents, a low head
pump which is incapable of producing overflow, or a liquidtight
overflow pipe at least one pipe size larger than the fill pipe discharg
ing by gravity back to the outside source of liquid or to an approved

location

2-4.4.9 Tank openings provided for purposes of vapor recovery
shall be protected against possible vapor release by means of a
spring-loaded check valve or dry-break connections, or other ap
proved device, unless the opening is pipe-connected to a vapor proc

essing system. Openings designed for combined fill and vapor
recovery shall also be protected against vapor release unless connec

tion of the liquid delivery line to the fill pipe simultaneously connects
the vapor recovery line. All connections shall be vaportight

2-5 Supports, Foundations and Anchorage for All Tank Loca-
tions.
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2-5.1 Tanks shall rest on the ground or on foundations made of
concrete, masonry pn!lng or sicel Fank ft\ul\(i.ﬂ!nnt shall be de
signed to minimize the possibility of uneven settling of the tank and
to minimize corrosion in any part of the tank resting on the founda
tion. Appendix E of APl Standard 650 Specification for Welded
Steel Tanks for Onl Storage. and Appendix B of API Standard 620
Recommended Rules for the Design and Construction of Large
Welded, Low-Fressure Storage Tanks.* provide information on tank

foundations

2-5.2
ports shall be installed on firm foundations Supports for tanks stor
ing Class I, Class Il or Class IHA liquids shall be of concrete
masonry or protected steel. Single wood timber supports (not crih
bing) laid horizontally may be used for outside aboveground tanks if
not more than 12 in. (304 .8 mm) high at their lowest point

2-5.2 When tanks are supported above the foundations, tank sup

2-5.3 Steel supports o exposed piling for tanks storing Class |
Class 11 or Class 1A liquids shall be protected by materials having a
fire resistance rating of not less than 2 hrs, except that steel saddles
need not be protected if less than 12 in. (304.8 mm) high at thew
lowest point. At the discretion of the authority having jurisdiction
water spray protection in accordance with NFPA 15, Standard for
Water Spray Fixed Systems for Fire Protection. or NFPA 13, Stan
dard for the Installation of Sprinkler Systems, or equivalent may be

ll\l‘tl

2-5.4 The design of the supporting structure for tanks such as
spheres shall require special engineering consideration. Appendix N
of the APl Standard 670, Recommended Rules for the Design and
Construction of Large, Welded, Low- Pressure Storage Tanks.* con
tains information regarding supporting structures

~=J

2-5.5 Every tank shall be so supported as to prevent the excessive
concentration of loads on the supporting portion of the shell

2-5.6 Where a tank is located in an area subject to flooding. provi
sions shall be taken to prevent tanks, either full or empty. from
floating dunng a rise in water level up to the established maximum
flood stage

2-5.6.1 Aboveground Tanks.

2-5.6.1.1 Each vertical tank shall be located so that its top extends
above the maximum flood stage by at least 30 percent of its allowable
Storage capacity

*Available from Amernican Petroleum Institute 2100 LSt N W Washington IX
20087
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2-5.6.1.2 Horizontal tanks located so that more than 70 percent of
the tank’s storage capacity will be submerged at the established flood
stage shall be anchored; attached 10 a foundation 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 water to the established flood stage: or ade
quately secured from floating by other means. Tank vents or other
openings which are not hiquidtight shall be extended above max

imum flood stage water level

2-5.6.1.3 A dependable water supply shall be available for filling
an empty or partially filled tank, except that where filling the tank
with water is impractical or hazardous because of the tank’s contents
tanks shall be protected by other means against movement or col
lapse

2-5.6.1.4 Spherical or spheroid tanks shall be protected by ap

plicable methods as specified for her vertical or horizontal tanks

2-5.6.2 Underground Tanks.

2-5.6.2.1 At locations where there is an ample and dependable
water supply available, underground tanks containing flammable or
combustible liquids, so placed that more than 70 percent of their
storage capacity will be submerged at the maximum flood stage,
shall be so anchored, weighted or secured as to prevent movement
when [illed or loaded with water and submerged by flood water to
the established flood stage. Tank vents or other openings which are
not liquidtight shall * ~ ‘xtended above maximum flood stage water
level

2-5.6.2.2 At locations where there is no ample and dependable
water supply or where filling of underground tanks with water is im
practical because of the contents, each tank shall be safeguarded
against movement when empty, and submerged by high ground
watér or flood water by anchoring or by securing by other means
Each such tank shall be so constructed and installed that it will safely
resist external pressures if submerged

2-5.6.3 Water Loading. The filling of a tank to be protected by
water loading shall be started as soon as flood waters are predicted to
reach a dangerous flood stage. Where independently fueled water
pumps are relied upon, sufficient fuel shall be available at all times
to permit continuing operations unti! all tanks are filled. Tank valves
shall be closed and locked in closed position when water loading has
been completed
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2-5.6.4 Operating Instructions.
2-5.6.4.1 Operating instructions or procedures to be followed in a
flood emergency shall be readily available

2-5.6.4.2 Personnel relied upon to carry out flood emergency pro
cedures shall be informed of the location and operation of valves and
other equipment necessary to effect the intent of these requirements

2-5.7 In areas subject to earthquakes, the tank supports and con
nections shall be designed to resist damage as a result of such shocks

2-6 Sources of Ignition.

2-6.1 In locations where flammable vapors may be present, precau
tions shall be taken to prevent ignition by eliminating or controliling
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 igm
tion, chemical and physical-chemical reactions and radiant heat
NFPA 77. Recommended Practice on Static Electricity, and NFPA
78, Lightning Protection Code, provide information on such protec
tion

2-7 Testing.

2-7.1 All tanks, whether shop built or field-erected, shall be tested
before they are placed in service in accordance with the applicable
paragraphs of the Code under which they were built. The ASME
Code stamp, APl monogram, or the Listing Mark of Underwriters
Laboratories inc. on a tank shall be evidence of compliance with this
test. Tanks not marked in accordance with the above Codes shall be
tested before they are placed in service in accordance with good
engineering principles and reference shall be made to the seciions on
testing in the Codes listed in 2-1.3.1, 2.1.4.2, or 2.1.5.2

2.7.2 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 Ibs per sq in. (68 95 kPa). 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 determined by using recognized engineering practice

2.7.8% In addition to the test called for in 2-7.1 and 2-7.2, all tanks

and connections shall be tested for tightness. Except for
underground tanks, this tightness shall be made at operating
pressure with air, inert gas or water prior to placing the tank in ser
vice. In the case of field-erected tanks the test called for in 2.7.1 or
2.7.2 may be considered to be the test for tank tightness
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Underground tanks and piping, before being covered, enclosed, or
placed in use, shall be tested for tightness hydrostatically, or with air
pressure at not less than 3 Ibs per sq in. (20.68 kPa) and not more
than 5 Ibs per sq in. (34.475 kPa). (See 3-7 1 for testing pressure prp-
mg.)

2-7.4 Before the tank is initially placed in service, all leaks or defor
mations shall be corrected in an acceptable manner. Mechanical
caulking is not permitted for correcting leaks in welded tanks exc ept
pin hole leaks in the roof

2-7.5 Tanks to be operated at pressures below their design pressure
may be tested by the applicable provisions of 2-7.1 or 2.7.2 based
upon the pressure developed under full emergency venting of the

tank.

2-8 Fire Protection and Identification.

2-8.1 A fire extinguishing system in accordance with an applicable
NFPA standard sha/l be provided or be available for vertical at
mospheric fixed roof storage tanks larger than 50,000 gal (189,250
L) capacity storing Class | liquids if located in a congested area
where there is an unusual exposure hazard to the tank from adjacent
property or to adjacent property from the tank. Fixed roof tanks stor
ing Class 11 or 111 liquids at temperatures below their flash points and
floating roof tanks storing any liquid generally do not require protec

tion when installed in comphliance with Section 2-2

2-8.2 The application of NFPA 704, Identification of the Fire
Hazards of Matertals, to storage tanks containing liquids shall not be
required except when the contents have a health or reactivity degree
of hazard of 2 or more or a flammability rating of 4. The marking
need not be applied directly to the tank but located where it can
readily be seen, such as on the shoulder of an accessway or walkway
to the tank or tanks or on the piping outside of the diked arca. If
more than one tank is involved, the markings shall be so located that
each tank can readily be identified

2-9 Prevention of Overfilling of Tanks.

2-9.1 Tanks receiving transfer of Class | liquids from mainline
pipelines or marine vessels and located in an area where overfilling
may endanger a place of hahitation or public assembly shall be
either:

(a) Gaged at frequent intervals while receiving transfer of pred-
uct, and communications maintained with mainline pipeline or
manne personne! so that flow can be promptly shut down or
diverted, or
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(b) Equipped with an independent high level alarra located where
personnel are on duty during the transfer and can promptly arrange
for flow stoppage or diversion, or

(c) Equipped with an independent high level alarm system that
will automatically shut down or divert flow

2-10 Leakage Detection and Inventory Records for Underground
Tanks,

2-10.1 Accurate inventory records or a leak detection program
shall be maintained on all Class 1 1 iquid Storage Tanks for indica
tion of possible leakage from the tanks or associated piping. (See
NFPA 329, Underground Leakage of Flammable and Combustible
Liquids.)
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Chapter 5 Industrial Plants

5-1 Scope.

5-1.1 This chapter shall apply to those industrial plants where (1)
the use of lninids is incidental to the princ ipal business (see Section
5.2). or (2) where liquids are handled or used only 1 unit physu al
operations such as mixing. drying, evaporating fGlhiering. distilla
tion. and similar operations which do not
(see Section 5-3). This chapter shall not apply to chemical plants
which are covered in Chapter 9

involve chemical reaction

refineries or distilleries, as deflined
Refineries. Chemical Plants and Distilleries

5-1.2 Where poruons of such 'vi.n\lx involve chemical reactions

such as oxidation, reduction halogenation, hydrogenation alkvla

tion, polymerization and other chemical processes those portions of

the plant .hall be in accordance with Chapter 8 Processing Plants

5.2 Incidental Storage or Use of Liquids.

2 shall be applicable to those portions of an in

5-2.1 Section 5-2
dustrial plant where the use and handling of liquids is only incidental
construction

io the principal business, sut h as automobile asse mbly,
I I

of electronic 1‘1|mpmrn: furmiture manufacturing or other strmilar

acuviues

l,u|unl~ <hall be stored in tanks or closed containers

2 2.9 and 5-2.2.3, all storage shall

ot “TY 4

5-2.2 Exceypst as provided g
comply with Chapter 1. Container Storage

5-.2.2.2 The quantity of liquid that may be located outside of an in
one fire area of a

side storage room or storage cabinet or In any
building shall not exceed the greater of that given in (a) or (b). (€)
and (d) below

(a) A supply for one day. or

(b) 25 gal (94.6 L) of Class 1A liquids in cont ainers, and

(c) 120 gal (454.2 L) of Class 1B, I1C, 11 or 11 liquids in con

tainers, and
(d) One portable tank not exceeding 660 g
IB. 1C, Class 11 or Class 111 hquids

al (2498.1 L) of Class
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5-2.2.3 Where large quantiues of ’v-(imrh are necessary, storage

2.2
mav be in tanks. which | comply with the .l{‘.;vlu.ﬂ.!v It
quirements of ( hapter 2, Tank Storage and Sections 5-3, 54,55

)N

Areas in which lic ire transferred from one tank or con
1o ,|1\r|'h¢'[ contan |?, be \l;'.!‘.U"’i?!'i”lf'”? u'u‘rnlnn\

istance or by construction having ade

ywatlding by adeq
ire resistance. yge or other means sha!! be provided to
|

control spills. Adequate natural or mechanic al ventilation shall be
provided. NFPA 91, Standard for the Installation of Blower and Ex
haust Systems for Dust, Stock and Vapor Removal or Conveying
provides information on the design and installation of mechanical

ventilation

5-2.4 Handling Liquids at Point of Final Use.

5-2.4.1 Class I and Class Il liquids shall be kept in covered con

tainers when not actually in use

5-2.4.2 Where liquids are used or handled, except in closed con
tainers, means shall be provided to dispose ;m'mprl\ and safely of

learage or spills

5-2.4.3 Class I liquids may be used only where there are no open
flames or other sources of 1ignition within the ‘m\nM«- |~.uh of vapor

travel

-2.4.4 Class ! and Class Il liquids shall be drawn from or trans
ferred into vessels, ~ontainers, or portable tanks within a building
only from (1) original shipping containers with a capacity of | gal
(18 92 L) or less, or (2) from safety cans, or (3) through a closed pip
ing system, or (4) from a portable tank or container by means of a
device drawing through an opening in the top of the tank or con
tainer, or (5) by gravity through a listed seli-closing valve or self

closing faucet

I'ransferring liquids by means of pressurizing the container
with air is prohibited. Transferring liquids by pressure of inert gas 1s
permitted only if controls, including pressure relief devices, are pro
vided to limit the pressure so it cannot exceed the design pressure of

the vessei l.l!‘nl\ or container

5-3 Unit Physical Operations.

5-3.1 Section 5-3 shall be applicable in those portions of industrial
plants where liquids are handled or used in unit physical operations
such as mixing, drying, evaporating, filtering, distillation an-
similar operations which do not involve chemical change Examnoles
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are plants compounding cosmetics pharmaceutic als solvents clean

ing ‘luids. insecticides and sunilar types of actuvities

5- i

of equipment is ac cessible from at least one side for fire fighting and
Buildings shall be located with respect to lines

5-3.2 Industrial plants shall be loc ated so that each building or unit

fire « vH\HHi “ll[‘\'!\l‘\
of adjoining property whic h may be built upon as set forth n 8 21

and 8-2.1.1, except that the blank wall referred to in 8-2.1.1 shall

have a fire resistance rating of at least 2 hs

5.3.9. Areas where unstable liquids are handled or smail scale unit
chemical processes are carried on shall be w;'.n.nmi from the re

iinder of the plant by a fire wall having a fire resistance rating ol

not less than 2 hy

5-3.4 Drainage.

5-3.4.1 Emergency drainage systems shall be provided to direct

flammable or combustible hq
I his may requuire « urbs_ scuppers, or spec 1al drammage

il ,"\p;wrmh\ A of

uid leakage and hire protection water to

a safe location
systems to control the spread of fire (see 2-2
NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec

tion ‘m»\nh‘\ information on such protection Dop
5-3.4.2 Emergency drainage systems. if connec ted to public sewers
or disc h.l!qrd imnto plllHH waterways \Iml] be vq{u;pp(’(l with ll.l|»\ o

'\""V.H,IMHR

5-3.4.3 The industrial plant shall be designed and operated to pre
vent the normal discharge of flammable or « ymbustible hiquids into

public waterways public sewers. or adjoining property

5-3.5 Ventilation.
5.3 51 Arecas as defined in 5 3 1 using Class 1 liquids shall be ven
of not less than 1 cu ft (0.028 m?®) per min per sq it

tilated at a rate
I his shall be acc nmphshc'rl by natural

(0 0929 m?) of solid floor arca
sntilation with discharge or exhaust to a safe location

or mechanical ve
Provision shall be made for introduction ol

outside of the building
make-up air in such a manner as not (o short circuit the venulation
Ventilation shall be arranged to include all floor areas or pits where
ocal or spot general ventilation may

flammable vapors can collect . 1
Such ven

he needed for the control of spec ial fire or health hazards
tilation, f ;-ln\uir(l may be utilized for up 1o 75 percent of the re
quired ventilation NFPA ©1. Standard for the Installation of Blower
and Exhaust Systems for Dust, Stock and Vapor Removal ar Convey

nd NFPA 90A. Standard for the Installation of Air ( ondriron

mg
'\IU\ l(i(‘

ing and Ventilating Systems of other than residence type

information on this subject
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5-3.5.2 Equipment used in a building zd the ventilation of the
building shall be designed so as to limit flammable vapor-air mix-
tures under normal operating conditions to the interior of equip-
ment, and to not more than 5 ft (1.5 m) from equipment which ex-
poses Class I liquids to the air Examples of such equipment are

dispensing stations, open centrifuges, plate and frame filters, open
vacuum filters, and surfaces of open cquipment.

5-3.6 The storage, transfer and handling of liquids shall comply
with Section 8-4 of Chapter 8, Processing Plants.

5-4 Tank Vehicle and Tank Car Loading and Unloading.

5-4.1 Tank vehicle and tank car loading or unloading facilities
shall be separated from aboveground tanks, warehouses, other plant
buildings or nearest line of adjoining property which can be built
upon by a distance of 25 ft (7.62 m) for Class | hiquids and 15 ft (4.57
m) for Class 11 and Class 111 liquids, measured from the nearest posi-
tion of any fill stem. Buildings for pumps or shelters for personnel
can be a part of the facility. Operations of the facility shall comply

with the appropriate portions of Section 6-3 of Chapter 6, Bulk
Plants.

5-5 Fire Control,

5-5.1 Pertable fire extinguishment and control equipment shall be
provided in such quantities and types as are needed for the special
hazards of operation and storage. NFPA 10, Standard for Portable
Fire Extinguishers, provides information as to the suitability of
various types of extinguishers and their number and location.

5-5.2  Water shall be available in volume and at adequate pressure
to supply water hose streams, foam-producing equipment, automatic
sprinklers or water spray systems as the need is indicated by the
special hazards of operation, dispensing and storage

5-5.8 - Special extinguishing equipment such as _aat utilizing foam,
inert gas. or dry chemical <hall be provided as the need is indicated
by the special hazards of operation, dispensing and storage.

5-5.4 Where the need is indicated by special hazards of operation,
hquid 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. NFPA 13, Standard for the Installation of Sprinkler Systems,
and NFPA 15, Standard for Water Spray Fixed Systems for Fire Pro-
tection, provide information on this subject.

__INDUSTRIAL PLANTS 30 73

5-5.5 An approved fire alarm svstem is yrrommrltldrtl for pmnlwp;
notification of fire. "Where service 1s available, 1t s rrrnmmrnl( e
that a public fire alarm box he located nearby. It n1;|‘\"|:¢' a;l‘:ll;aﬂ;'«' to
connect the plant system with the public suu'-m NFPA 72D. ’:!':
dard for the Installation, Maintenance and Use of l'mpv;rlaw ot
tective Signaling Systems for ll'u!rh.man Fire Alarm and Supertisory
Sevice. provides information on this subject

5-5.6 All plant fire protection facilities shall be a«quualcl\}"maur
tained and periodically inspec.ed and tested to make sure they h:"':
always in satisfactory operating condition. and they will serve thei
purpose in time of emergency

5-6 Sources of Ignition. .

5-6.1 Precautions shall be taken to prevent the ignition of ﬂ|am
mable vapors. Sources of ignition include but are nnl‘ llmlu‘; (-:.(::
open flames: lightning: smoking: cutting and \«"rhhng.. ot surfa :
frictional heat: static, electrical and mechanicai ip;l\u_ c|m;na_n‘rnn‘
ignition. including heat-producing chemical reactions: and radian

heat

5-6.2 Class 1 liquids or Class 11 or Class 111 quui(h ata lrmpﬂ.zaltzrt;
above their flash points (see 1-1 3) shall not be dnpf‘nu‘d L0 Fe ||
containers unless the nozzle or fill pipe is in (‘lr((vn(‘a.l contact \\llll |
the container. This can be accomphshed by maintaining metaliic
contact during filling, by a bond wire between them, or by m:wr ulv:;‘
ductive path having an electrical resistance not 'gn"lalclr 'n.m 4
ohms. Bonding is not required where a container is filled 1 mm|g ‘a
closed system . or the container is made of glass or other nnnrnm’;\;(.l
ing material. NFPA 77 ‘ Recommended I'rrl‘r(:fr r;r;,".ﬁrg’:lr“ thr’
tricity. provides information on static |'ruvlt-«||¢)yl.hN 4 7 ,.l“,'f”"
ning Protection Code. provides information on lightning pre

5-7 Electrical Equipment, ..’
5-7.1 This Section, 5-7, shall apply to areas whcr.r Class 1 hquul:
ar- stored or handled or where Class Illm Class l!l hiquids arr;m;'m

or handled at a temperature above their flash points (see 1.1 ”) inr
areas where Class 11 or Class 11 liquids only are ﬂvmn-d or handle .n‘
a temperature below their flash points _ the rlcrlnr:,l (‘qlllpn":lll m.nl
be installed in accordance with provisions of NFPA 70, .'\nlumfll
Electrical Code, for ordinary locations, however, care shalllhr 1:\1 ¢

in locating electrical apparatus to prevent hot metal from falling 'nto
open equipment

5-7.2 Al electrical equipment and wiring shall h‘e- of a l'\\'p(-
specified by and shall be installed in accordance with NFPA 70, Na

tional Electrical Code.

. —— TR w———

- -

——
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5-7.3 So far as it applies. Table 5.

classify areas for the purpose of installation of electrical ¢ ipment
under normal circumstances. In the application of classified areas. a
classified area shall not extend bevond an unpierced floor, wall roof
or other solid partition. The designz tion of classes and divisions is

defined in Chapter 5, Article 500 of NFPA 70, National Electrical
Code.

7.3 shall be used 1o delincate and

5-7.4 The arca classifications listed in Tab
premise that the installation meets the applicable requirements of
this code in all respects. Should this not be the case. the authority

having jurisdiction shall have the authority to determine the extent
of the classified areas.

le 5-7.3 are based on the

5-7.5 Extent of classified areas shall be as shown in Table 5-7.3.

5-7.6 Where the provisions of 5-7.1, 5.7.2. 5.7 3.
requite the installation of elec trical ec
Division | or Division 2 locations,
cluding switchgear may he

574 and 5-7.%
juitpment suitable for Class i
ordinary electrical equipment in
used if installed in a room or enclosure
which s maintained under positive pressure with respect to the
classified area Ventilation makeup air shall be uncontaminated by
flammable vapors. NFPA 196, Standard for Purged Ei “losures for

Electrical Equipment in Hazardous Locations, provides details for
these types of installations.

5-8 Repairs to Equipment.

5-8.1 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. T'he
individual in responsible charge shall make an inspection of the area

to be sure that it is safe for the work to be done and th

at safe pro-

Pt e cedures will be followed for the work specified. NFPA 327 Standard

oy Procadures for the Standard for Cleaning or Safeguarding Small

¢ a3 Tanks and Contamers. and NFPA 36, Slandardr[nr Solvent Extrac-
. " by fron Plarts, provide information on such operations.,

5-9 Housckeeping.

5-9.1 Maintenance and operating practices shall be in accordance
with estalilished procedures which will tend to control leakage and

prevent the accidental escape of flammable or combustible liquids
Spills shall be cleaned up promptly.
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i intai bstructed move-
sles shall be maintained for unob
5-9.? andc?s‘:)at:;c?land so that fire protection cquupmf.t;’l' c;nuti);
bmr(r‘::xght l':)cbcar on any part of flammable or combustible liq

i ical operation.,
storage, use, or any unit physical oy

i i i ildi unit
5-9.3 Combustible waste material pryd residues u:ia. bual‘('lcl:egdorr“ﬂal
npr.rating area shall be kept to a minimum, stored in co

receptacles and disposed of daily.

ildi i ting areas shall
- 1 around buildings and unit opera :
}5"‘9.:""0 rf(r’:: (o?r:vacﬂls. trash or other unnecessary combustible

materials.
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Chapter 6 Bulk Plants and Terminals

6-1 Storage.

6-1.1 Class | liquids shall be stored in closed containers, or in
storage tanks aboveground outside of buildings, or underground in
accordance with Chapter 2

6-1.2 Class Il and Cilass 111 liquids shall be stored in containers, or
in tanks within buildings or aboveground outside of buildings, or
underground in accordance with Chapter 2

6-1.3 Containers of liquids when piled 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 consis-
tent with stabiiity and strength of containers

6-1.4 Piping, Valves and Fittinge.

Piping systems shall be in ac
cordance with Chapter 3.

6-2 Buildings.

6-2.1 Exits. Rooms in which liquids are stored or handled by
pumps shall have exit facilities arranged to prevent occupants being
trapped in the event of fire. NFPA 101, Life Safety Code, provides
imformation on the number and location of exits.

6-2.2 Heating. Rooms in which Class | liquids are stored or han
dled shall be heated only by means not constituting a source of igni
ton, such as steam or hot water. Rooms containing heating ap
pliances involving sources of ignition shall be located and arranged
to prevent entry of flammable vapors.

6-2.3 Ventilation.

6-2.2.7  Ventilation shall be provided for all rooms, buildings, or
enclosures in which Class | liquids are pumped or dispensed. Design
of venglation systems shall take into account the relatively high
specific gravity of the vapors. Ventilation may be provided by ade
quate openings in outsicde walls at floor level unobstructed except by
louvers or coarse screens. Where natura! ventilation is inadequate,
mechanical ventilation shall be provided. NFPA 91, Standard for In-
stallation of Blower and Exhaust Systems for Dust, Stock and Vapor
Remowal or Conveying, provides information on the installation of
mechanical exhausi systems.

6-2.3.2 Class 1 liquids shall not be stored or handled within a
building having a basement or pit into which flammable vapors may
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travel, unless such area is provided with ventilation designed to pre
vent the accumulation of lammable vapors therein

6-2.3.3 Containers of Class 1 liquids shall not be drawn from (fr
filled within buildings unless provision is made to prevent the ac
cumulation of flammable vapors in hazardous conc entrations
Where mechanical ventilation is required. it shall be kept in opera-
tion while flammable liquids are being handled

6-3 Loading ar.d Unloading Facilities. X
6-3.1 Tank vehicle and tank car loading or unloading facilities
<hall be separated from aboveground tanks, warchouses, mhvlr plant
huildings or nearest line of adjoining property that can be buiit upon
by a distance of at least 25 ft (7 .62 m) for Class I liquids and at least
1% ft (4.57 m) for Class 11 and Class 111 hquids, measured hnin l'h.‘
nearest position of any fill spout. Buildings for pumps or shelters for

persornel may be a part of the Facility :

6-3.2  Equipment such as piping, pumps and meters mrc.l for thc;

transfer of Class 1 liquids between storage tanks and the Lili \H‘I!ll 0
' » . ass

the loading rack shall not be used for the transter of Class 11 or Cla

1 liquids

6-3.3 Top Loading. ‘
6-3.3.1 When top loading a tank vehicle with Class | and I(.l'a:; ‘U
liquids without vapor control. valves used for the final control o t‘

shall he of the self-closing type and shall be manually held uprn]t \4
cept where automatic means are provided for shutting off the flow

when the vehicle is full

6-5.3.2 When top loading a tank vehicle with vapor control. flow
3. ‘ \ '
control shall be in accordance with 6-3 1.1 and 65-3.4.2

6-3.4 Bottom Loading.

6-3.4.1 When bottom loading a tank vehicle. with or without \".1.|\‘m
control. a positive means shall be provided for loading a prec ';,':\,
mined quantity of liquid. together with an automatic w(‘nm 'I"
shut-off control to prevent overfill. The connecting cnmpmu‘nl*. lt

tween the loading rack and the tank vehicle required to operate the
secondary control shall be functionally compatible

When bottom loading a tank vehicle that is equipped 'Hl'
vapor control, but when vapor control is not used lhclmnk 1’"‘:‘”:';,
vented to the atmosphere to prevent pressurization of ('1(‘ tan 'n.l e
venting shall be at a height not lower than the top of the cargo t:

6-3.4.2

on the vehicle
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6-7 Drainage and Waste Disposal.

6-7.1 Provision shall be made (o prevent liquids which can be
spilled at loading or unloading points from entering public sewers
and drainage systems, or naturai waterways. Connection to such
sewers, drains, or waterways by which liquids might enter shall be
provided with separator boxes or other approved means whereby
such entry is precluded. Crankcase drainings and liquids shall not be
dumped into sewers, but shall be stored in tanks or tight drums out-
side of any building until removed from the premises.

6-8 Fire Control.

6-8.1 Listed portable fire extinguishers of appropriate size, type
and number shall be provided. NFPA 10, Standard for Portable Fire
[ﬂxlmguuheu. provides information on this subject. At least one ex-
tinguisher with a minimum classification of 20-B shall be provided at
each loading or unloading facility. Where piped water is available,
rrady(r»mn(-((cd hose in size appropriate for the water supply shall
be provided at locations where lires are likely to occur

6-8.2 Al plant fire protection facilities shall be adequately main
tained and periodically inspected and tested to make sure they arz
always in satisfactory operating condition, and they will serve their
purpose in time of emergency

6-8.3 Bulk plants and terminals shall have a written emergency
procedure plan. The plan shall be designed to minimize the hazard
to the public and to plant employees in the event of a fire or other
emergency conditions. The plan shall be posted, or located in a
strategic and accessible location. Plant personnel assigned to
emergency duties shall be trained in these duties.

&%

i
R i
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Chapter 7 Service Stations

7-1 Scope.

7-1.1 This chapter applies to automotive and marine service sta-
tions and to service stations located inside buildings. Reference shall
also be made to NFPA 302, Fire Protection Standard for Motor
Craft, for safety precautions while fueling at marine service stations,
and to NFPA 303, Fire Protection Standard for Mannas and
Boatyards. for additional requirements applicable to marine service
stations.

7-2 Storage.

7-2.1 General Provisions.

7-2.1.1 Liquids shall be stored in approved closed containers not
exceeding 60 gal (227.1 L) capacity, in tanks in special enclosures as
described in 7-2.2, in aboveground tanks as provided for in 7-2.1.5,
or in tanks located underground as in Section 2-3. Vent pipes on
‘anks storing gasoline shall be in accordance with 2:3.5.1, 2-35.2
and 2-3.5 6, as applicable. and shall discharge only upward in order
to disperse vapors. (Also see 7-8 3.4 and 7-8 3.5.)

7-2.1.2 Aboveground tanks, located at a bulk plant, shall not be
connected by piping to service station underground tanks. Apparatus
dispensing Class I hiquids into the fuel tanks of motor vehicles of the
public shall not be located at a bulk plant unless separated by a fence
or similar barrier from the area in which bulk operations are con-

ducted.

7-2.1.3 Class I liquids shall not be stored or handled within a
building having a basement or pit into which flammable vapors can
travel, unless such area is provided with ventilation which will pre-
vent the accumulation of flammable vapors therein.

7-2.1.4 Accurate daily inventory records shall be maintained and
reconciled on all Class 1 liquid and diesel fuel storage tanks for in-
dication of possible leakage from tanks or pipihg. The records shall
be kept at the premises, available for inspection by the enforcing
authority, and shall inclade, as a minimum, records showing by pro-
duct, daily reconciliation between sales, use, receipts, and inventory
on hand. If there is more than one system consisting of a tank(s) serv-
ing separate pump(s) or dispenser(s) for any product, the reconcilia-
tion shall be maintained separately for each tank system. API
Publication 1621, Recommended Practice for Bulk Liquid Stock
Control at Retail Outlets, provides information on this subject.*

¥Avallable Trom American Petroleum Institute, 2101 L St. N.'W., Washington. DC
20087

-
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Chapter 8 Processing Plants

8-1 Scope.

8-1.1 This chapter shall apply to those plants or buildings which
contain chemical operations =uch as oxidation, reduction, halogenz
tion, hydrogenation, alkylation, polymerization, and other chemical
processes but shall not apply to chemical plants. refineries or
distilleries os defined and covered 1 Chapter 9, Refineries, Chemical
Plants and Distilleries v [

8-2 Location.

8-2.1 The location of each processing vessel shall be based upon its
1 ’ > .

liquid capacity. Processing vessels shall be located, with respect to

distances to lines of adjoining property which can be built upon, in

accorda.ace with Table 8-2.1, except . hen the processing plant is

designed in accordance with 8-2 1.1

Table 8-2.]
Location of Processing Vessels from Property Lines

Processing Vessels
with Emergency Relief Stable Unstable
Venting to Permit Prossure Liquids Liquids

Not in excess of 2.5 peig Table 2-6° 214 times
(17.2 kPa) T'able 2-6*

Ower 2.5 psig
(17.2 kPa)
——

.
Double distances where protection of exposure is not provided

114 times 4 times
Table 2-6* Table 2-6*

8-2.1.1 The distances required in 8-2.1 may be waived when the
vessels are housed within a building and the exterior wall facing the
line of adjoining property which can be built upon is a blank wall
having a fire resistance rating of not less than four hours. When Class
[A or unstable liquids are handled, the blank wall shall have explo

sion resistance in accordance with good engineering practice (see
8-3.4) '
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8-3 Processing Buildings.

8-3.1 Construction.

8-3.1.1 Processing buildings shall be of fire resistive or noncom
bustible construction, except heavy timber construction with load
bearing wails may be permitted for plants utilizing only stable Class
11 or Class I11 liquids. Except as provided in 8-2.1.1 or in the case of
explosion resistant walls used in conjunction w ith explosion relieving
facilities (see &-3.4). load-bearing walls shall be prohibited
Buildings handling Class 1 or Class 1l hquids shall be without
basements or covered pits. Processing buil lings are normally limited
in height and area, depending upon the type of construction and
private fire protection provided, to mimimize the possibility of fire of
such extent as to jeopardire public safety Processing buildings with
numerous accessible exterior openings offer favorable features for
fire fighting. Provision for emoke and heat venting may be desirable
to assist access for fire fighung. NFPA 204, Guide for Smoke and

Heat Venting. provides information on this subject

8-3.1.2 Areas shall have adequate exit facilities arranged to pre
vent occupants from being trapped in the event ot fire Exuts shall not
be exposed by the drainage facilities described in 8-3.2 NFPA 101
Life Safety Code, prmulm information on this subject

8-3.2 Drainage.

2
8-3.2.1 Emergency drainage 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 spec 1al dramnage
systems to control the spread ol fire (see 2-2.3 1). Appendix A ol
NFPA 15, Standard for Water Spray Fixed Systems for Fire Protec

tion, provides information on this subject

8-3.2.2 FEmergency drainage systems, if connected to public sewers
or discharged into pnhh( waterways, shall be equlppﬂl with traps or

separators

8-3.2.3 The processing plant shall be designed and operated to pre
vent the normal discharge of flammable or combustible liquids to
puhla( waterways pnhh: sewers, or adjoining property

8-3.3 Ventilation.

8-3.3.1 Enclosed processing buildings handling Class 1 or Class 11
liquids shall be ventilated at a rate of not less than 1 cu fi (0 02832
m?) per minute per sq {t (0.0929 m?) of solid floor area. This shall be
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Appendix C

rinklers &
se Streams

:{;

Minimum
Duration

Thus A ppendax us not part of the requirements
7

1on purposes only

of thu NFPA document, but v mcluded for mforma

I'he following contains additional information and rec ommenda
tions bearing the same number as the text of the Flammable and
Combustible Liquids Code to which they apply

Minimum
Hose Stream
Demand
(gpm)

C-4-4  The preferred method of storage of liquids in buildings is in
cutoff rooms or in attached buildings rather than in inside rooms
because of fire department accessibility and the advantages of pro
viding explosion venting where needed

Maximum
Spacing

C-4-6.2 (a) Sprinkler system: densities and areas of application
presented in this appendix are based upon limited test data and fire
experience. Design criteria in this appendix do not apply to storage

{ m plastic drums. (See Appendix D for additional information on this
subject )

(b) For design criteria for specific installations, insurance
engineers, fire protection consultants, and other knowledgeable per
sons should be consulted

(c) Palletized and Solid Pile Storage. For protected storage of

liquids, as specified in Table 4-6.1(a). automatic sprinkler protection
should be provided in accordance with Table C-4-6.2(a)

Ceiling Sprinkler Design and Demand

Liquids in Conuiners and Portable Tanks
0.30
0.30
0.60
0.30
0.60

(d) Rack Storage. In protected storage of liquids arranged. as
specified in Table 4.-6.1(b), automatic sprinkler protection should be
provided in accordance with Tables C-4-6.2(b) and C-4-6 2(c). as
applicable, except that racks with solid shelves should be provided
with in-rack sprinklers at every tier or level

gal.,

on pallets or solid pile, more
than one high on end or side
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with/without

C-4-6.2.1 (a) Automatic aqueous film forming foam (AFFF)-water
sorinkler systems for container storage of liquids has been shown to
be an acceptable method for providing fixed protection. (See Appen
dix D for additional informatic n on this subject.)

Container Size
and Arrangement
less

Table C46.2(a)
or

Storage Conditions
on pallets or solid pile, one high

cartons, palletized or solid pile
containers greater than 5 gal.,

on end or side, palletized or
5 gal. or less, with/without

cartons, palletized or solid pile
flammable aerosols in cartons,
palleuzed or solid pue
containers greater than 5 gal.,
solid pile

containery greater than

5 gal

(b) For design criteria for specific installations, insurance
engineers, fire protection consultants and other knowledgeable per
sons should be consulted

B, IC, [T portable tanks, one high

B,
IC,
&
u

(c) Rack storage of liquids in containers [drums of 55 gal (208.1
L) capacity] stored on-end on wood pallets on conventional double
row racks to a maximum height of storage of 25 ft (7.62 m) should be
provided protection in accordance with Table C4-6.2.1




Table C4-6.2(2) Continued

Storage Conditions Ceiling Sprinkler Design and De;:n-trﬂ o
Densi o B | HMinismum hlf;inimllm
s ) - ) ose Stream uration
h(::al:‘ ‘n(;.‘:l'x‘t::::rj::m 'pn; Hizh Ord. Maximum Demand :rrinklen &
g sq ft Temp. Temp. Spacing (gpm) ose Streams
o portable tanks, two high 0.60 5000 4000 80 3q ft 750 2 hrs
S gal. or less, with/without
cartons, palletized or solid pile 0.25 3000 5000 120 sq it 500 1 hr

container greater than 5 gal.,
on pallsts or solid pile, on 0.25 3000 5000 120 sq ft 500

end or sides, up to three high ye
- -conumcr greater than S gal.,

e e CE ST

portable tanks, one high 0.25 3000 5000 120 sq ft 500 1 hr

portable tanks, two high 0.50 3000 5000 80 sq ft 750 2 hry

Notes: (1) See Table 4.6 1{a) and Section 46 for additional informauon
(2) Minimum bose stream demand includes small hand o
(3) The desigu area contemplates the use of wet pipe systems. Where

dry pipe systems are ired ‘ uces
a possible delay which needs to be compensated for by increased areas of gpppclic;uon (plumﬂup“c:cét:‘t)l.nuw

pertaining to protected palletized or solid piling of liquids
ose (1'% inches) required in 47.1.3.

Sl Units | gal = 3785 L. 1 sqfe = 00929 m' 1 fe 0.3%048 m

821 0§

WV

2002 SAINDIT ITMLLSOEINOCD ANV 3 THVIN

i i i i for Rack Storage of Liquids
C4-6.2(b) A atic Sprinkier Protection Requirements : :
Ti.:l:bnuil;f::,ol Fi‘:l:zallounsp&puin or Less,® in Cartons on Conventional Wood Pailews
or Without Cartons but Strapped to Pallets

*Flammable Aerosola Not [ncluded

E ) . Miail
c‘m... nu‘:l“u In-Rack Sprinkler Arrang t and D M&n‘i: ¥ s {l:-b:
Stream
— Demand Hose
Densi et 2 Racks over 9 fr. Minim. Number of . 1.
- ‘”q Ord 5 Mas Racks up te 9 fe. <2.§mu to 12 1e. Notu:. %v;::.k(l‘t;: spm) m
~ 9!’ l!:lm‘.' T-m'p. Spd;. (2.7m) deep (3.7m) deep Presau
) 8 sprin~
ord. temp. a) ord. temp. a
:gr'mkkn feet sprinkiers 8 feet u?lcvlil only
a horizontaily :gm horizontally g‘)lo i A
b) one lin® sprin-  b) two lines sprin- v bl cp.- =
klers above each klers above each i U
> level of storage level of s:orage B

¢) locate in longi-  ¢) locate in trans- only two levels

verse i. c¢) 6 sprin- 750 2 brs
B oe wm oum 5O adedgeas metmwm Ue T
e mhielct req'd and within 20 in. - ?rlcv h
where muiulevel of aisle lev!:ﬁ more
d) shields re- :
Guired where d) hydraulic-
muulevel ally most re-
: mote

3 XIANEdY
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Table C4-6.2(b) Continued

Celling Sprinkler Design
& Demand
Class \If; _ui:?_—>_r—
Liquid Density — e
¢‘1m/) High sy Mes. Dot o anbi0d R)au.hn over 9 ft Minim. Number of
Yoerp: Tomo. Spatiag A am)to 12 fr, Nozzle ?’)pvlnk:!ll
perating

= In-Rack Sprinkler Arrangement and Demand

a) ord. temp a) otu. temp a) h»‘mwh‘;-
sprinklers 8 feet sprinklers 8 feet ally "\.unArrA-
apart horizontally apart horizontally .'mr'm—— 6
’)IJ one line sprin- b) two lines betw !I; rinklers at
kiers betw. levels levels at nearest e:n h level, u
at nearest 10 foot 10 foot vertical to max 4~l(: 4
0.30 3000 vertcal intervals intervals - rbrerl ‘If\;-f

¢) locate in longi- ¢) locate in trans- 0 pai ‘ "
rudinal flue space, verse flus spaces,
staggered vertcal staggered vertical
d) shields required aad within 20 in
where multi'evel of aisle

d) shields required

where multlevel

. 2 120 ¥ g
0.25 3000 5000 ﬁ/;h‘;‘ Same as Class 11

Same as
Class I1

Same as Class I1

y Ll 1
(1) See Table 4.6 1(b) and dection 4.6 for additional information pertaining to oroe .
(2) Additional in-rack “shels "1‘ et hrl gy
! - rotectio \ C ) C hel
p ction required for solid shelves, as indicated in D-4-6 2( i

(3) See 4-6.3 for types of rack~ permitted

(4) See 4-6.5 for additional information pertamning to in-rark sprink'ers
(5) Minimum hose stream lemand includes small hand hose (114 unches ) required in 4-7.1.3
(6) The design area contemplates the use of wet pipe systems. W oy 1 i _—

Minim
Hose

Minim.
Duration

Stream Sprinkler
Demand & Hose

gpm)

Stream

W
P I Where dry pipe systems are required, it introduces

a possible delay which needs to be compensated for by increased areas of applicanon

plus 30 percent)

M Unies: | gal 785 L. 1 sq ft 00929 m* 1 fi ) 3048 m. | in

4000 saIndrn 1 THULSOEWOD ANV TTHVINIWYIS

Automatic Sprinkler Protection for Rack Storage of Liquids
in Containers Greater Than 5 Gallon Capacity

See noles on follownng page.)

Table C4-6.2(c)

(“mnn;‘[:‘:.l:ulw'u In-Rack Sprinkler Arrangement and Dem=ad

o v e On-Ead Stor.ge Minim. Number of
S u::r.r:" '-‘;;-*"-)"d‘ ‘\|ll. On-Slae S(nr:?t o'n“p-l'l:;u r:f‘k(.n Nozzle ‘)),“:::h(I‘:’r:
sq it Temp. Temp. Spac {ng Racks up to % €. d 7pﬁ . per:
L S LTI} 711: 'Amr"rn‘xu t 3 a) hydraulic-
sprinklers 8 feet sprinklers 8 feet ally most e
apart horizontally  apart he nzontally mote 6 sprin-
b) one line sprin- b) one line sprin- lers at each
1A . klers above cach klers above ecach level
(m." 0.60 3000 5000 ~’ - uer of storage uer of storage 30 pmi
23 R/hd ¢) locate in longi-  ¢) locate in long-
beight) tudinal flue space, tudinal flue space,
staggered vertical
i) shields required d) shields req ured
where multlevel where multlevel

‘,4!12—."4 verucal

a) see a) above a) see a) above
34 ) one line sprin-  b) see b) above

&6 100 kiers every three c) see ¢ ) above 50 vk
(maz. 0.60 3000 5000 ft, h:iq uers of storage d) see d) above pe

25 ¢) see ¢) above

Minim.
Hose
Stream
Demand

gpm)

a) see a) above

Minlm.
Duration
Sprinkler

& Hose

Stream

height) d) see d) above ——

a) see a) above a) see a) above
i b) one line sprin- b) one line sprn
21 klers every nixth kiers every third % .
(max W00 5000 120 sq : e fy b e 15 pai
90 ft/hd level (maximum) evel ‘

beight) ¢) see ¢ ) above c) see ¢) above
d) see d) above d) see d) above

——————————————————————————— . 1) see a) above

) XIAN4ddY




APPENDIX C
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FLAMMABLE AND COMBUSTIBLE 1 IQUIDS CODE

pipe systems
possible delay

d areas of application

juired for solid shelves, as

it introduces a

are required
pensated for by increase

Notes to Table C-4-6.2(¢c)

5 for additional information pertaihing to in-rack

[ 4

4-6 2(d)
) See 4.6.8 for types of racks permitted

(4) See 4-6
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The design area contemplates the use of wet

Additional in-rack protection rec
ry r’l‘)(’ systen

indicated in C

(5) Minimum hose stream demand includes small hand hose

in.) required in

9
5

(6)
Where d

which needs to be com

(plus 30 percent)
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UNITED STATES OF AMERICA L
NUCLEAR REGTULATORY COMMISEION "

Y5 the matter of CANOLINA POWEF & LIGET CC. Bt &1l. I Docket 50-400
Shearcn Harris Nuclear Power Plant, Unit 1 ° 0.
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Atomic Safety and Licora-ng Board
US Nuclear Regulatcry Cormmlission
Washington DC 20555
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Washington, DC 20036 USNRC Washington DC 2(ES §
0ffice of the Executive Legal Director Spence W. Perry
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USNRC

.\ sAEEC Dr. Linda W, Little
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307 Granville Rd Raleigh, NC 27611
Chapel Eill Nc 2751L Bradley W, Jenes
Robert Gruber USNRC Region II

Tl‘l'i..l ’.yn, Exec. Director 101 Marietts St.
Edelstein & Payne puplic Staff Atlanta GA 30303
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