CHAPTER 34
FLAMMABLE AND COMBUSTIBLE LIQUIDS

SECTION 3401
GENERAL

3401.1 Scope and application. Prevention, control and miti-
gation of dangerous conditionsrelated to storage, use, dispens-
ing, mixing and handling of flammable and combustible
liquidsshall beinaccordancewith Chapter 27 and thischapter.

3401.2 Nonapplicability. This chapter shall not apply to lig-
uidsasotherwise provided in other lawsor regul ations or chap-
ters of this code, including:

1. Specific provisions for flammable liquids in motor
fuel-dispensing facilities, repair garages, airports and
marinasin Chapter 22.

2. Medicines, foodstuffs, cosmetics, and commercial, insti-
tutional and industrial products in the same concentra-
tion and packaging containing not more than 50 percent
by volume of water-miscible liquids and with the
remainder of the solution not being flammabl e, and alco-
holic beverages in retail or wholesale sales or storage
useswhen packaged inindividual containersnot exceed-
ing 1.3 galons (5L).

3. Storage and use of fuel oil in tanks and containers con-
nected to oil-burning eguipment. Such storage and use
shall be in accordance with Section 603. For abandon-
ment of fuel oil tanks, this chapter applies.

4. Refrigerant liquidsand oilsin refrigeration systems (see
Section 606).

5. Storage and display of aerosol products complying with
Chapter 28.

6. Storage and use of liquids that have no fire point when
tested in accordance with ASTM D 92.

7. Liquids with a flashpoint greater than 95°F (35°C) in a
water-miscible solution or dispersion with a water and
inert (noncombustible) solids content of more than 80
percent by weight, which do not sustain combustion.

8. Liquidswithout flash pointsthat can beflammable under
some conditions, such as certain halogenated hydrocar-
bons and mixtures containing halogenated hydrocar-
bons.

9. Thestorage of distilled spirits and winesin wooden bar-
relsand casks.

3401.3 Referenced documents. The applicable requirements
of Chapter 27, other chapters of this code, the International
Building Code and the I nter national Mechanical Code pertain-
ing to flammable liquids shall apply.

3401.4 Per mits. Permits shall be required as set forth in Sec-
tions 105.6 and 105.7.

3401.4.1 Plans. Two setsof construction plansshall be sub-
mitted with each application for a permit to store more than
1,000 gallons (3875 L) of flammable or combustibleliquids
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outside of buildings in drums or tanks. Applications for
such plan approval shall be submitted to the State Fire Mar-
shal on aform provided by the State Fire Marshal. The
plansshall consist of aplot plan showing thelocation of any
buildings; structures or tanks with relationship to the pre-
mises and the pertinent distances; piping and valves; tank
capacities; diking; details of the design and construction;
andfireprotection. Theplansshall asoindicatethe method
of storage; quantitiesto be stored, distances from buildings
and property lines, accessways, fire protection, and provi-
sionsfor spill control, drainage control and secondary con-
tainment; al ong with any other information requested by the
State Fire Marshal. In the event an installation includes
buildings and related equipment in addition to tanks, sepa-
rate construction plans, specifications, etc., shall be submit-
ted to the building department having jurisdiction.

3401.5 Material classification. Flammable and combustible
liquids shall be classified in accordance with the definitionsin
Section 3402.1.

When mixed with lower flash-point liquids, Class |1 or 111
liquids are capabl e of assuming the characteristics of the lower
flash-point liquids. Under such conditionsthe appropriate pro-
visionsof thischapter for theactual flash point of themixedlig-
uid shall apply. When heated above their flash points, Class||
and |11 liquids assume the characteristics of Class | liquids.
Under such conditions, the appropriate provisions of thischap-
ter for flammable liquids shall apply.

SECTION 3402
DEFINITIONS

3402.1 Definitions. The following words and terms shall, for
the purposes of this chapter and as used el sewherein this code,
have the meanings shown herein.

ALCOHOL-BASED HAND RUB. An acohol-containing
preparation designed for application to the hands for reducing
the number of viable microorganisms on the hands and con-
taining ethanol or isopropanol in an amount not exceeding 70
percent by volume.

BULK PLANT OR TERMINAL. That portion of aproperty
where flammable or combustible liquids are received by tank
vessel, pipelines, tank car or tank vehicle and are stored or
blended in bulk for the purpose of distributing such liquids by
tank vessel, pipeline, tank car, tank vehicle, portable tank or
container.

BULK TRANSFER. Theloading or unloading of flammable
or combustibleliquidsfrom or between tank vehicles, tank cars
or storage tanks.

COMBUSTIBLE LIQUID. A liquid having a closed cup
flash point at or above 100°F (38°C). Combustibleliquidsshall
be subdivided as follows:
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Classl|. Liquidshaving aclosed cup flash point at or above
100°F (38°C) and below 140°F (60°C).

Class I11A. Liquids having a closed cup flash point at or
above 140°F (60°C) and below 200°F (93°C).

Class I11B. Liquids having closed cup flash points at or
above 200°F (93°C).

The category of combustible liquids does not include com-
pressed gases or cryogenic fluids.

FIRE POINT. The lowest temperature at which aliquid will
ignite and achieve sustained burning when exposed to a test
flame in accordance with ASTM D 92.

FLAMMABLE LIQUID. A liquid having aclosed cup flash
point below 100°F (38°C). Flammableliquidsarefurther cate-
gorized into agroup known asClass| liquids. The Class| cate-
gory is subdivided asfollows:

Class | A. Liquids having aflash point below 73°F (23°C)
and having a boiling point below 100°F (38°C).

Class IB. Liquids having aflash point below 73°F (23°C)
and having aboiling point at or above 100°F (38°C).

Class IC. Liquids having a flash point at or above 73°F
(23°C) and below 100°F (38°C).

The category of flammable liquids does not include com-
pressed gases or cryogenic fluids.

FLASH POINT. The minimum temperature in degrees Fahr-
enheit at which aliquid will give off sufficient vapors to form
an ignitable mixture with air near the surface or in the con-
tainer, but will not sustain combustion. Theflash point of alig-
uid shall be determined by appropriate test procedure and
apparatusasspecifiedin ASTM D 56, ASTM D 93or ASTM D
3278.

FUEL LIMIT SWITCH. A mechanism, located on a tank
vehicle, that limits the quantity of product dispensed at one
time.

IMPORTANT BUILDING. A building that isconsidered not
expendable in an exposure fire, including, but not limited, to
occupied buildings where egress within 2 minutes cannot be
reasonably expected, and control buildings that require pres-
ence of personnel for orderly shutdown of important or hazard-
ous processes. Important buildings can also include
unprotected storage where products from fire can harm the
community or the environment, or buildings that contain
high-value contents or critical equipment or supplies.

LIQUID STORAGE ROOM. A room classified as a Group
H-3 occupancy used for the storage of flammable or combusti-
bleliquidsin a closed condition.

LIQUID STORAGE WAREHOUSE. A building classified
asaGroup H-2 or H-3 occupancy used for the storage of flam-
mable or combustible liquidsin a closed condition.

MOBILE FUELING. The operation of dispensing liquid
fuels from tank vehiclesinto the fuel tanks of motor vehicles.
Mobile fueling may also be known by the terms*“Mobile fleet
fueling,” “Wet fueling” and “Wet hosing.”
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PROCESS TRANSFER. The transfer of flammable or com-
bustible liquids between tank vehicles or tank cars and process
operations. Process operations may include containers, tanks,
piping and equipment.

REFINERY. A plant in which flammable or combustiblelig-
uids are produced on a commercia scale from crude petro-
leum, natural gasoline or other hydrocarbon sources.

REMOTE EMERGENCY SHUTOFF DEVICE. The com-
bination of an operator-carried signaling device and a mecha-
nism on the tank vehicle. Activation of the remote emergency
shutoff device sendsasignal to thetanker-mounted mechanism
and causes fuel flow to cease.

REMOTE SOLVENT RESERVOIR. A liquid solvent con-
tainer enclosed against evaporative losses to the atmosphere
during periods when the container is not being utilized, except
for a solvent return opening not larger than 16 square inches
(10322 mm?). Such return allows pump-cycled used solvent to
drain back into the reservoir from a separate solvent sink or
work area.

SOLVENT DISTILLATION UNIT. An appliance that
receives contaminated flammable or combustible liquids and
which distillsthe contents to remove contaminants and recover
the solvents.

TANK, PRIMARY. A listed atmospheric tank used to store
liquid. See “Primary containment.”

TANK, PROTECTED ABOVE GROUND. A tank listed in
accordance with UL 2085 consisting of a primary tank pro-
vided with protection from physical damage and fire-resistive
protection from ahigh-intensity liquid pool fire exposure. The
tank may provide protection elements as a unit or may be an
assembly of components, or a combination thereof.

SECTION 3403
GENERAL REQUIREMENTS

3403.1 Electrical. Electrical wiring and equipment shall be
installed and maintained in accordance with the International
Code Council Electrical Code Administrative Provisions.

3403.1.1 Classified locations for flammable liquids.
Areas where flammable liquids are stored, handled, dis-
pensed or mixed shall bein accordancewith Table3403.1.1.
A classified areashall not extend beyond an unpierced floor,
roof or other solid partition.

The extent of the classified areaisallowed to be reduced,
or eliminated, where sufficient technical justificationispro-
vided to thefire code official that aconcentrationinthearea
in excess of 25 percent of the lower flammablelimit (LFL)
cannot be generated.

3403.1.2 Classified locations for combustible liquids.
Areas where Class |1 or |11 liquids are heated above their
flash points shall have electrical installationsin accordance
with Section 3403.1.1.

Exception: Solvent distillation unitsin accordance with
Section 3405.4.

2007 OREGON FIRE CODE



FLAMMABLE AND COMBUSTIBLE LIQUIDS

(penunuoo)

"SIXe Jou pip uoniled JO 0IND ‘|lem B JI Se SLUES ) PO14ISSe[o aq |feuS W00 )

‘UOI7200| P21}1SSe 0 JOOpUI U JO JUSIXS 8Uj} UIL}IM SWoo. asay 01 Bulusdo Ue s1a8y3 20U Arupio SWI0041S94 pUe 391110
"uon9euu0d Auipeo| Jo iod
Wwiol} 199} 0T JO'Snipes [eluoziioy e uiyim apeld anode sayoul gT 01 dn 0S|y 'SuoijoalIp
|fe ul Buipus1xe ‘ajeydsowute 01 BunuaA Jo Julod WoJj 189) GT pUe 189] € UsaMa( ealy z
'SUOIB.IP | Ul BuipusIxe ‘@/eydsowre 0] BunusA Jo uiod Jo 1894 € UIYIIA T BunuaA o 1BYdSOWIR Y3 IM SUO1I8UU0D wonog ybnoay Buipgeo]
'SuoOR.IP e Ul Bulpusixe ‘Swop Jo aBP3 WoJ4 1994 T PUe 1994 £ UsdMiSq Baly 4
'SUON3BIIP |fe Ul Bulpuslxe ‘swop Jo 8Bps 0 134 € Ui 1 awiop usdo yBnoiyy Buipeo-]
q1ed Xue] pue spiysA Hue |
"afps AUe woJj [euoz oy 1834 GT UlylIm
apeJf anoge ssyoul gT 01 dn 0S|V "Uiseq Jo Jolefedss ‘Uolip aA0de sayoul 8T 01 dnesly z JoopinO
's1d se awres ZloT Joopu|
suiseq Bulpunodwi ‘s Joye fedss ‘sayo)ip abeure.iq
eale palyissefo g
1dainug 2 Jo T uosiAIg e ulyim jou pue ‘Buidid 1o sbumiy ‘ssaea Buiureiuo)
ede palyIsse|o Z Jo T uosiaige uiyyimsi ped Aue 1 31d ulyyimese a1nu Z UOITe|USA [eDILRYISLU U1
eoJe Po14ISSe[0 Z 40 T UosIAIg e ulynms| 1ed Aue 41 1id uipimes e a1nus 1 uoIze|USA [eDIUeyIBW INOYIA
Sid
'S301Ap Uons Jo aps Ue wiol} A[[eIuoziioy ssyoul
8T 01dn 0S|y 'suonaa.Ip |[e ul Bulpuelxe ‘sed1Aep LINs Jo abpe Aue JO 189} € UILIIM 4 Joopino
'S301AP UYons Jo abipa Aue wioly AjeIuoz oy 199} Gz Ulylm pAs| apelh Jo 10o|) aroge
1994 £ 01dn 0S|V 'SuoNJBIIP |[e Ul BulpueIXe ‘S391A8p LIS Jo abps Aue JO 1894 G UILIIA z Joopu|
S301ABP Je|IWIs pue s BPW ‘sBuiily feme Jpylim ‘s jepsa|q ‘sduind
"Buiuado [[1} 10 JusA
WioJ} 183} OT JO SNIpel [eIUoZLIoY e UIYIIM [pAs| apelb Jo J00]) aA0ce sayoul 8T 03 dn
0S|V 'SuonaaIIp [fe ul Buipuelxe ‘Buiuedo |1 JO IUSA WO 189 G PUe 193} € USSMIS] BalY z
'SUOORIIP |fe Ut Bulpusxe ‘Buiuado |[14 pue JUBA JO 1594 € UIUHM T uole|ueA arenbape Yiim Joopul Jo J0opINO
Buijy Jeureiuod pue wniqg
SUONIJBIIP |fe Ul m:_usuxw 1USA JO puB :8_0.3 1994 G pUe 199} £ USBMIS B3l z p remdn BuIB FeLoSIG—I1B A
SUO113841P |[e Ul Bulpuslxe ‘JusA Jo pus uado JO 188 € UIYIIAA T
"UO193UU09 []14-1yBne WoJj 199} G Jo snipel U0z 1oy B UILYIIM pUe UO[193uU0d
[11J-8500| & W04} 3994 QT JOSNIPe [eJuozLioy e Ul)im pAs| apelf anode sayoul 8T o1 dn Z
Bale PolJISSe |0 Buiuado |j1} xuel puno Jb epun
Z 10 T UOISIAIJ 3Y) UIY1IM ST yoIym Jo 1ed Aue ‘pas|apelB mojed sadeds Jo saxod ‘slid T

V3YV d314ISSV10 40 LNILX3

NOISIAId d dNOYO

NOILVYOO1

BSNOILYOOT INIFWAINOT TVII¥LO3TI I SSV1D
T'T'E0reE 319VL

317

2007 OREGON FIRE CODE



FLAMMABLE AND COMBUSTIBLE LIQUIDS

"UOI1200| Z UOSIAIQ | SSe|D & paJepisucd ae ‘11 Bulpuno.ins suoz e A|qissod pue ‘Buip|ing a1nus syl 1yl 1Us1xe ay) 01 sioden a1eeuab Ueo spinbi| | sse|D Joaseepiayl 0
"pasnaq |feussuonsod Buipeo|un Jo Buipeo|ayl Joss niweNxeay) ‘8Jojeey | 'siuiod Buiklen e panods aq Uedss [0 1USA XUl JOS.Jed yuel e 198 48U 01 UsAIB g |jeys UoIRepsuod ‘ea.e Jo Jusixe Bulkjsseo usym 'q
SUOSINOIC SAIRLISIUILUPY 00D [EOUIID[T [10UNOD 9POD [UOIRLBIU | AU} UI POIISSE [0 Se SUO IR0 B

WW 8'0E =100} T ‘W ¥'GZ = YouI T IS Jo

"[]BUS 8L} U1y} IMm pue JOO. 8} A0de B8y T Joo1 Buireo |4
'SUOI0IIP |fe Ul BuIpUSIXe ‘JUSA JO pUS USCO WO} 1894 OT PUe 1934 G USIMIS] Bl Z
'SUONZBIIP |[e Ul Buipue1xe ‘JUsA JO pue usdo JO 188} G UIyIIM BBl Y T WA
1P
40 do1 JO [pAB| 01 S 1P 8PISUIEBIY "UE) JO JOOI JO SPUB ‘|[BUS WO. 1994 OT UI}IM Bl Z
"90UR.B JLUINDID YUe) 3y} Jo Jusdled Og Uey) aiow o}
91 31 01 YUe1 81 WO} 8oUeIS P aY) Uey) Jo1ealb s1 ybiy 8 1p aieym 8 1p spsul ealy T ©aje 931 pue JOOo J0 Spud ‘|puS
puno 46 anoqy—yjue |
uswid inba yons Jo abpe Aue wiol)
A|jewozioy 189} 0T 01 199} € UIYLIM [pAS| apelb Jo 00|} anode 199 € 01 dneale ‘os|Y suolje jodo [ew Jou spun SIXo
'SuoNJaJIp | ul Buipualxe wawdinbs yons Jo abpa Aue Jo 199} 8 puUe 199} £ UsMIaq ealy I4 p|Noo S8UnIXiw Jre/loden sjgqewwre|) s sym juswdinbs Joopino
'suonidalIp | ul Bulpusxe ‘uawdinba yons Jo abpa Aue Jo 199} € UIylIMealy T
s uswdinbd yons jo abpe Aue wo.y
A|[eoz oy 189} Gz 01 199} G UIYLIM [pAs| apedh Jo 00|} anode 1994 € 01 dneale ‘0S| suolieado fewJou Jepun
'suonJa.Ip | ul Bulpualxe ‘uawidinbe yons Jo abpa Aue JO 193] 8 pue 193] G USSMIS] Baly b4 1SIX8 PIN02 S8 UNIXiw Ireyjoden ajqewwre|} s oym uawdinba Joopu|
'suo2a.Ip | ul Bulpusixe ‘uswidinba yons Jo abps Aue Jo 189) G UIylIMealy T
151X 10U pIp uonied JO qIND ‘|eMBY) 41 Se BLUes 8L} PR1ISSe[0 8] |[eUS W00 By}
O POILISSE(D 100U I L 10 1UBIXS U} UITIM SLI004 35U 01 Buitedo Ue 12841 UM Aruipio Jjsue 11 pinbijajgqewwre|) ou S1a.ay1a eym Buisnoys Jem Joopu |
Aruipio abe J01s wnJp Joopino
‘Buluado
8y} Jo Julod 8y} Je U001} SSe 0 B9 e 8U)) Se BLUeS 8U)) Po141SSe (0 8q |[eys W00 811U auj) Aruipio SOPIYBA YUe] Uey) Joyio Jojsebe reo
‘eae pa141SSe [0 JOOPINO Ue JO JUBIXS U} UIY1IM SWo0J 8say) 03 Buluado ue siaseyl 8.y
‘abeeb Jtedal Jo afelols alnus Jo) pAa|apelb Jo h.oo: anoge ssyoul 8T 01 dnealy 2 SPILEA UE] 10)aBe 2B Iredd ) pue aB. J0IS
jpA9| J00|} MOjeQ SaJeds 10 S1id T
"U01399UU0D JO Juiod W04} 183} 0T JO SNiPes [eIuoZLIoY B Ulylim apelb anoge
S9YoUI 8T 01 dn 0S|V 'SUORJBIIP |2 Ul BulpualXe ‘U0IBULoI JO Julod JO 189} € UIYIM I4 Buipeojun wonog Aue Jo [013u0d Joden yiim Buipeo| wonog
'suoiJ_IIp
|fe Ul Buipusixe ‘saul| JodeA pue (1} Yi1og JO U0 13euu0d Jo juiod Jo 1891 € UIYIIA Z [013U09 JodeA Yy1im awiop psso o ybnoJyy Buipeo]
'SUOI384IP |fe Ul Buipus]Xe ‘sLuop J0 aBps JO 188} € UIYIM
0S|V 'SUOIIBIIP |[e U BUIPUSIXS JUSA JO PUS UBCO W0JY 1994 GT PUe 1694 € USOMIS] B3Iy Z
'SUONJBUIP |[e Ul Bulpualxe ‘JUSA JO pud uado Jo 183} € UIYIM T Bunuen aLsydsowe Yiim awop paso o ybnoyy buipeo

PaNUIIU0D—4 Jed YUue) pue 3o IYsA Yue |

V3V d3idISSv10 40 IN31X3

NOISIAIQ d dNOYO

NOILVOO1

eSNOILYO0 T LNINCINOT TvII¥LD3 13 1 SSY10
panuiuod—T'T'E0rE 319VL

2007 OREGON FIRE CODE

318



3403.1.3 Other applications. The fire code official is
authorized to determine the extent of the Class | electrical
equipment and wiring location when a condition is not spe-
cifically covered by these requirements or the Inter national
Code Council Electrical Code Administrative Provisions.

3403.2 Fire protection. Fire protection for the storage, use,
dispensing, mixing, handling and on-site transportation of
flammableand combustibleliquidsshall bein accordancewith
this chapter and applicable sections of Chapter 9.

3403.2.1 Portablefire extinguishersand hose lines. Por-
tablefire extinguishers shall be provided in accordance with
Section 906. Hose lines shall be provided in accordance
with Section 905.

3403.3 Site assessment. In the event of a spill, leak or dis-
chargefrom atank system, asite assessment shall be compl eted
by the owner or operator of such tank system if the fire code
official determines that a potential fire or explosion hazard
exists. Such site assessments shall be conducted to ascertain
potential fire hazards and shall be completed and submitted to
the fire department within atime period established by thefire
code official, not to exceed 60 days.

3403.4 Spill control and secondary containment. Wherethe
maximum allowabl e quantity per control areaisexceeded, and
when required by Section 2704.2, rooms, buildings or areas
used for storage, dispensing, use, mixing or handling of Classl,
[1'and I11-A liquidsshall be provided with spill control and sec-
ondary containment in accordance with Section 2704.2.

3403.5 Labeling and signage. Thefire code official is autho-
rized to requirewarning signsfor the purpose of identifying the
hazards of storing or using flammable liquids. Signage for
identification and warning such as for the inherent hazard of
flammabl e liquids or smoking shall be provided in accordance
with this chapter and Sections 2703.5 and 2703.6.

3403.5.1 Style. Warning signsshall be of adurablematerial.
Signswarning of thehazard of flammableliquidsshall have
white lettering on a red background and shall read: DAN-
GER—FLAMMABLE LIQUIDS. Letters shall not be less
than 3 inches (76 mm) in height and ¥/, inch (12.7 mm) in
stroke.

3403.5.2 Location. Signs shall be posted in locations as
required by thefirecode official . Piping containing flamma-
ble liquids shall be identified in accordance with ASME
Al13.1.

3403.5.3 Warning labels. Individual containers, packages
and cartons shall be identified, marked, labeled and plac-
arded in accordance with federal regulations and applicable
state laws.

3403.5.4 Identification. Color coding or other approved
identification means shall be provided on each loading and
unloading riser for flammable or combustible liquids to
identify the contents of the tank served by the riser.

3403.6 Piping systems. Piping systems, and their component
parts, for flammable and combustible liquids shall bein accor-
dance with this section.

3403.6.1 Nonapplicability. The provisions of Section
3403.6 shall not apply to gasor il well installations; piping
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that isintegral to stationary or portable engines, including
aircraft, watercraft and motor vehicles; and piping in con-
nection with boilers and pressure vessals regulated by the
International Mechanical Code.

3403.6.2 Design and fabrication of system components.
Piping system components shall be designed and fabricated
in accordance with Chapter 5 of NFPA 30, except as modi-
fied by this section.

3403.6.2.1 Special materials. Low-melting-point mate-
rials (such as aluminum, copper or brass), materials that
soften on fire exposure (such as nonmetallic materials)
and nonductile material (such as cast iron) shall be
acceptable for use underground in accordance with
ASME B31.9. When such materialsare used outdoorsin
above-ground piping systems or within buildings, they
shall bein accordance with ASME B31.9 and one of the
following:

1. Suitably protected against fire exposure.

2. Located where leakage from failure would not
unduly expose people or structures.

3. Located where leakage can be readily controlled
by operation of accessible remotely located
valves.

Inall cases, nonmetallic piping shall be used in accor-
dance with Section 5.3.6 of NFPA 30.

3403.6.3 Testing. Unless tested in accordance with the
applicable section of ASME B31.9, piping, before being
covered, enclosed or placed in use, shall be hydrostatically
tested to 150 percent of the maximum anticipated pressure
of the system, or pneumatically tested to 110 percent of the
maximum anticipated pressure of the system, but not less
than 5 pounds per square inch gauge (psig) (34.47 kPa) at
the highest point of the system. Thistest shall be maintained
for asufficient time period to complete visual inspection of
jointsand connections. For aminimum of 10 minutes, there
shall be no leakage or permanent distortion. Care shall be
exercised to ensure that these pressures are not applied to
vented storage tanks. Such storage tanks shall be tested
independently from the piping.

3403.6.3.1 Existing piping. Existing piping shal be
tested in accordance with this section when thefire code
official has reasonable cause to believe that alesk exists.
Piping that could contain flammable or combustiblelig-
uids shall not betested pneumatically. Such testsshall be
at the expense of the owner or operator.

Exception: Vapor-recovery piping is allowed to be
tested using an inert gas.

3403.6.4 Protection from vehicles. Guard posts or other
approved means shall be provided to protect piping, valves
or fittings subject to vehicular damage in accordance with
Section 312.

3403.6.5 Protection from corrosion and galvanic action.
Where subject to external corrosion, piping, related
fluid-handling components and supports for both under-
ground and above-ground applications shall be fabricated
from noncorrosive materials, and coated or provided with
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corrosion protection. Dissimilar metallic partsthat promote
galvanic action shall not be joined.

3403.6.6 Valves. Piping systems shall contain a sufficient
number of manual control valves and check valvesto oper-
ate the system properly and to protect the plant under both
normal and emergency conditions. Piping systemsin con-
nection with pumps shall contain a sufficient number of
such valvesto control properly theflow of liquidsin normal
operation and in the event of physical damage or fire expo-
sure.

3403.6.6.1 Backflow protections. Connectionsto pipe-
lines or piping by which equipment (such as tank cars,
tank vehicles or marine vessels) discharges liquids into
storage tanks shall be provided with check valves or
block valves for automatic protection against backflow
wherethe piping arrangement issuch that backflow from
the system is possible. Where loading and unloading is
donethrough acommon pipesystem, acheck valveisnot
required. However, a block valve shall be provided
whichislocated so asto bereadily accessible or remotely
operable.

3403.6.6.2 Manual drainage. Manual drainage-control
valves shall be located at approved locations remote
from the tanks, diked area, drainage system and
impounding basin to ensure their operation in afire con-
dition.

3403.6.7 Connections. Above-ground tanks with connec-
tions located below normal liquid level shal be provided
with internal or external isolation valves|ocated as close as
practical to the shell of the tank. Except for liquids whose
chemical characteristics are incompatible with steel, such
vaves, when external, and their connections to the tank
shall be of steel.

3403.6.8 Piping supports. Piping systemsshall be substan-
tially supported and protected against physical damage and
excessive stresses arising from settlement, vibration, expan-
sion, contraction or exposure to fire. The supports shall be
protected against exposure to fire by one of the following:

1. Drainingliquid away fromthe piping system at amin-
imum slope of not less than 1 percent.

2. Providing protection with a fire-resistance rating of
not less than 2 hours.

3. Other approved methods.

3403.6.9 Flexiblejoints. Flexiblejoints shall be listed and
approved and shall be installed on underground liquid,
vapor and vent piping at all of the following locations:

1. Where piping connects to underground tanks.
2. Where piping ends at pump islands and vent risers.

3. At points where differential movement in the piping
can occur.

3403.6.9.1 Fiberglass-reinfor ced plastic piping. Fiber-
glass-reinforced plastic (FRP) piping is hot required to
be provided with flexible joints in locations where both
of the following conditions are present:
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1. Piping doesnot exceed 4inches(102 mm) indiam-
eter.

2. Piping has a straight run of not less than 4 feet
(1219 mm) on one side of the connection when
such connections result in a change of direction.

In lieu of the minimum 4-foot (1219 mm) straight run
length, approved and listed flexible joints are allowed to
be used under dispensers and suction pumps, at sub-
merged pumps and tanks, and where vents extend
above-ground.

3403.6.10 Pipejoints. Joints shall beliquid tight and shall
be welded, flanged or threaded except that listed flexible
connectors are alowed in accordance with Section
3403.6.9. Threaded or flanged joints shall fit tightly by
using approved methods and materialsfor the type of joint.
Joints in piping systems used for Class | liquids shall be
welded when located in conceal ed spaceswithin buildings.

Nonmetallic joints shal be approved and shall be
installed in accordance with the manufacturer’s instruc-
tions.

Pipe jointsthat are dependent on the friction characteris-
tics or resiliency of combustible materials for liquid tight-
ness of piping shall not be used in buildings. Piping shall be
secured to prevent disengagement at the fitting.

3403.6.11 Bends. Pipe and tubing shall be bent in accor-
dance with ASME B31.9.

SECTION 3404
STORAGE

3404.1 General. The storage of flammable and combustible
liquidsin containers and tanks shall bein accordance with this
section and the applicable sections of Chapter 27.

3404.2 Tank storage. The provisions of this section shall
apply to:
1. The storage of flammable and combustible liquids in
fixed above-ground and underground tanks.

2. The storage of flammable and combustible liquids in
fixed above-ground tanks inside of buildings.

3. The storage of flammable and combustible liquids in
portable tanks whose capacity exceeds 660 gallons
(2498 L).

4. Theinstallation of such tanks and portable tanks.

3404.2.1 Change of tank contents. Tanks subject to
change in contents shall be in accordance with Section
3404.2.7. Prior to achangein contents, thefire code official
is authorized to require testing of atank.

Tanksthat have previously contained Class| liquids shall
not be loaded with Class Il or Class Il liquids until such
tanks and all piping, pumps, hoses and meters connected
thereto have been completely drained and flushed.

3404.2.2 Use of tank vehicles and tank cars as storage
tanks. Tank carsand tank vehicles shall not be used as stor-
age tanks.
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3404.2.3 Labeling and signs. Labeling and signs for stor-
agetanksand storage tank areas shall comply with Sections
3404.2.3.1 and 3404.2.3.2.

3404.2.3.1 Smoking and open flame. Signs shall be
posted in storage areas prohibiting open flames and
smoking. Signs shall comply with Section 3403.5.

3404.2.3.2 Labe or placard. Tanks more than 100 gal-
lons (379 L) in capacity, which are permanently installed
or mounted and used for the storage of Classl, Il or [I1A
liquids, shall bear a label and placard identifying the
material therein. Placards shall be in accordance with
NFPA 704.

Exceptions:

1. Tanks of 300-gallon (1136 L) capacity or less
located on private property and used for heating
and cooking fuelsin single-family dwellings.

2. Tankslocated underground.

3404.2.4 Sour cesof ignition. Smoking and open flamesare
prohibited in storage areas in accordance with Section
2703.7.

Exception: Areas designated as smoking and hot work
areas, and areas where hot work permits have been
issued in accordance with this code.

3404.2.5 Explosion control. Explosion control shall be
provided in accordance with Section 911.

3404.2.6 Separation from incompatible materials. Stor-
ageof flammableand combustibleliquidsshall be separated
from incompatible materials in accordance with Section
2703.9.8.

Grass, weeds, combustible materialsand waste Classl, |1
or [11A liguidsshall not be accumulated in an unsafe manner
at a storage site.

3404.2.7 Design, construction and general installation
requirements for tanks. The design, fabrication and con-
struction of tanks shall comply with NFPA 30. Each tank
shall bear apermanent nameplate or marking indicating the
standard used as the basis of design.

3404.2.7.1 Materials used in tank construction. The
materials used in tank construction shall be in accor-
dance with NFPA 30.

3404.2.7.2 Pressure limitations for tanks. Tanks shall
be designed for the pressures to which they will be sub-
jected in accordance with NFPA 30.

3404.2.7.3 Tank ventsfor normal venting. Tank vents
for normal venting shall be installed and maintained in
accordance with Sections 3404.2.7.3.1 through
3404.2.7.3.6.

3404.2.7.3.1 Vent lines. Vent lines from tanks shall
not be used for purposes other than venting unless
approved.

3404.2.7.3.2 Vent-lineflame arrester sand venting
devices. Vent-lineflamearrestersand venting devices
shall be installed in accordance with their listings.
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Use of flame arresters in piping systems shall bein
accordance with APl 2028.

3404.2.7.3.3 Vent pipe outlets. Vent pipe outlets for
tanksstoring Classl, 11 or [11A liquidsshall belocated
suchthat thevaporsarerel eased at asafe point outside
of buildings and not less than 12 feet (3658 mm)
above the adjacent ground level. Vapors shall be dis-
charged upward or horizontally away from adjacent
wallsto assist in vapor dispersion. Vent outlets shall
be located such that flammable vapors will not be
trapped by eaves or other obstructions and shall be at
least 5 feet (1524 mm) from building openings or lot
lines of propertiesthat can be built upon. Vent outlets
on atmospheric tanks storing Class I1I1B liquids are
allowed to discharge inside abuilding if theventisa
normally closed vent.

3404.2.7.3.4 I nstallation of vent piping. Vent piping
shall be designed, sized, constructed and installed in
accordance with Section 3403.6. Vent pipes shall be
installed such that they will drain toward the tank
without sags or trapsin which liquid can collect. Vent
pipesshall beinstalledin such amanner so asnot to be
subject to physical damage or vibration.

3404.2.7.3.5 Manifolding. Tank vent piping shall not
be manifolded unless required for special purposes
such asvapor recovery, vapor conservation or air pol-
[ution control.

3404.2.7.3.5.1 Above-ground tanks. For
above-ground tanks, manifolded vent pipes shall
be adequately sized to prevent system pressure
limits from being exceeded when manifolded
tanks are subject to the same fire exposure.

3404.2.7.3.5.2 Underground tanks. For under-
ground tanks, manifolded vent pipes shall besized
to prevent system pressure limits from being
exceeded when manifolded tanks are filled simul-
taneoudly.

3404.2.7.3.5.3 Tanks storing Class | liquids.
Vent piping for tanks storing Class | liquids shall
not be manifolded with vent piping for tanks stor-
ing Class Il and 11 liquids unless positive means
areprovided to prevent thevaporsfrom Class| lig-
uids from entering tanks storing Class Il and 111
liquids, to prevent contamination and possible
change in classification of less volatile liquid.

3404.2.7.3.6 Tank venting for tanks and pressure
vessels storing Class IB and I C liquids. Tanks and
pressurevesselsstoring Class|B or ICliquidsshall be
equipped with venting devices which shall be nor-
mally closed except when venting under pressure or
vacuum conditions, or with listed flamearresters. The
vents shall beinstalled and maintained in accordance
with Section 4.2.5.1 of NFPA 30 or APl 2000.

3404.2.7.4 Emergency venting. Stationary,
above-ground tanks shall be equipped with additional
venting that will relieve excessive internal pressure
caused by exposureto fires. Emergency ventsfor Classl,
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Il and 1A liquids shall not discharge inside buildings.
The venting shall be installed and maintained in accor-
dance with Section 4.2.5.2 of NFPA 30.

Exception: Tankslarger than 12,000 gallons (45 420
L) incapacity storing Class|11B liquidswhich are not
within the diked areaor thedrainage path of Class| or
Il liquids do not require emergency relief venting.

3404.2.7.5 Tank openings other than vents. Tank
openingsfor other than vents shall comply with Sections
3404.2.7.5.1 through 3404.2.7.5.8.

3404.2.7.5.1 Connections below liquid level. Con-
nectionsfor tank openingsbelow theliquid level shall
be liquid tight.

3404.2.7.5.2 Filling, emptying and vapor recovery
connections. Filling, emptying and vapor recovery
connectionsto tanks containing Class|, Il or [11A lig-
uids shall belocated outside of buildingsat alocation
free from sources of ignition and not less than 5 feet
(1524 mm) away from building openings or lot lines
of property that can be built on. Such openings shall
be provided with a liquid-tight cap which shall be
closed when not in use and properly identified.

3404.2.7.5.3 Piping, connections and fittings. Pip-
ing, connections, fittings and other appurtenances
shall beinstalledin accordancewith Section 3403.6.

3404.2.7.5.4 M anual gauging. Openingsfor manual
gauging, if independent of thefill pipe, shall be pro-
vided with aliquid-tight cap or cover. Coversshall be
kept closed when not gauging. If inside a building,
such openings shall be protected against liquid over-
flow and possible vapor rel ease by means of aspring-
loaded check valve or other approved device.

3404.2.7.5.5 Fill pipes and discharge lines. For
top-loaded tanks, ametallicfill pipeshall bedesigned
andinstalled to minimizethe generation of static elec-
tricity by terminating the pipe within 6 inches (152
mm) of the bottom of thetank, and it shall beinstalled
in a manner which avoids excessive vibration.

3404.2.7.5.5.1 Class| liquids. For Class| liquids
other than crude oil, gasoline and asphalt, the fill
pipe shall be designed and installed in a manner
which will minimize the possibility of generating
static electricity by terminating within 6 inches
(152 mm) of the bottom of the tank.

3404.2.7.5.5.2 Underground tanks. For under-
ground tanks, fill pipe and discharge lines shall
enter only through thetop. Fill linesshall be sloped
toward thetank. Underground tanksfor Classl lig-
uids having a capacity greater than 1,000 gallons
(3785 L) shall be equipped with atight fill device
for connecting the fill hose to the tank.

3404.2.7.5.6 Location of connections that are
made or broken. Filling, withdrawal and
vapor-recovery connections for Class I, Il and I11A
liquids which are made and broken shall be located
outside of buildings at alocation away from sources

of ignition and not less than 5 feet (1524 mm) away
from building openings. Such connections shall be
closed and liquid tight when not in use and shall be
properly identified.

3404.2.7.5.7 Protection against vapor release. 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 approved device, unless the
opening isapipe connected to avapor processing sys-
tem. Openings designed for combined fill and vapor
recovery shall also be protected against vapor release
unless connection of theliquid delivery lineto thefill
pipe simultaneously connectsthevapor recovery line.
Connections shall be vapor tight.

3404.2.7.5.8 Overfill prevention. An approved
means or method in accordance with Section
3404.2.9.6.6 shall be provided to prevent the overfill
of al Classl, Il and I11A liquid storagetanks. Storage
tanksin refineries, bulk plants or terminals regulated
by Sections 3406.4 or 3406.7 shall have overfill pro-
tection in accordance with API 2350.

Exception: Outside above-ground tanks with a
capacity of 1320 gallons (5000 L) or less.

3404.2.7.6 Repair, alteration or reconstruction of
tanks and piping. The repair, alteration or reconstruc-
tion, including welding, cutting and hot tapping of stor-
age tanks and piping that have been placed in service,
shall be in accordance with NFPA 30.

3404.2.7.7 Design of supports. The design of the sup-
porting structurefor tanksshall bein accordancewiththe
International Building Code and NFPA 30.

3404.2.7.8 L ocations subj ect to flooding. Where atank
is located in an area where it is subject to buoyancy
because of arisein the water table, flooding or accumu-
lation of water from fire suppression operations, uplift
protection shall be provided in accordance with Sections
4.3.2.6 and 4.3.3.5 of NFPA 30.

3404.2.7.9 Corrosion protection. Where subject to
external corrosion, tanks shall be fabricated from corro-
sion-resistant materials, coated or provided with corro-
sion protection in accordance with Section 4.2.6.1 of
NFPA 30.

3404.2.7.10 L eak reporting. A consistent or accidental
loss of liquid, or other indication of aleak from a tank
system, shall be reported immediately to the fire depart-
ment, the fire code official and other authorities having
jurisdiction.
3404.2.7.10.1 Leaking tank disposition. Leaking
tanks shall be promptly emptied, repaired and
returned to service, abandoned or removed in accor-
dance with Section 3404.2.13 or 3404.2.14.

3404.2.7.11 Tank lining. Stedl tanks are alowed to be
lined only for the purpose of protecting the interior from
corrosion or providing compatibility with a material to
be stored. Only those liquids tested for compatibility
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with the lining material are allowed to be stored in lined appurtenances. Dispensing devices are allowed to be
tanks. installed on tops of vaults.

3404.2.8 Vaults. Vaults shall be allowed to be either above 3404.2.8.5 Anchoring. Vaults and their tanks shall be

or below grade and shall comply with Sections 3404.2.8.1 suitably anchored to withstand uplifting by ground water
through 3404.2.8.18. or flooding, including when the tank is empty.

3404.2.8.1 Listing required. Vaults shall be listed in
accordance with UL 2245.

Exception: Where approved by thefire code official,
below-grade vaults are allowed to be constructed on
site, provided that the designisin accordancewith the
International Building Code and that special inspec-
tions are conducted to verify structural strength and
compliance of the installation with the approved
design in accordance with Section 1707 of the Inter-
national Building Code. Installation plans for
below-grade vaults that are constructed on site shall
be prepared by, and the design shall bear the stamp of,
aprofessional engineer. Consideration shall be given
to soil and hydrostatic loading on thefloors, wallsand
lid; anticipated seismic forces; uplifting by ground
water or flooding; and to loads imposed from above
such astraffic and equipment loading onthevaultlid.

3404.2.8.2 Design and construction. The vault shall
completely enclose each tank. There shall be no open-
ings in the vault enclosure except those necessary for
access to, inspection of, and filling, emptying and vent-
ing of the tank. The walls and floor of the vault shall be
constructed of reinforced concrete at least 6 inches (152
mm) thick. Thetop of an above-grade vault shall be con-
structed of noncombustible material and shall be
designed to be weaker than the walls of the vault, to
ensurethat thethrust of an explosion occurring insidethe
vault is directed upward before significantly high pres-
sure can develop within the vault.

The top of an at-grade or below-grade vault shall be
designed to relieve safely or contain the force of an
explosion occurring inside the vault. Thetop and floor of
the vault and the tank foundation shall be designed to
withstand the anticipated loading, including loading
from vehicular traffic, where applicable. The walls and
floor of avaultinstalled bel ow grade shall be designed to
withstand anticipated soil and hydrostatic |oading.

Vaults shall be designed to be wind and earthquake
resistant, in accordance with the International Building
Code.

3404.2.8.3 Secondary containment. Vaults shall be
substantially liquid tight and there shall be no backfill
around the tank or within the vault. The vault floor shall
drainto asump. For premanufactured vaults, liquid tight-
ness shall be certified as part of thelisting provided by a
nationally recognized testing laboratory. For
field-erected vaults, liquid tightness shall be certified in
an approved manner.

3404.2.8.4 I nter nal clear ance. There shall be sufficient
clearance between the tank and the vault to allow for
visual inspection and maintenance of the tank and its
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3404.2.8.6 Vehicle impact protection. Vaults shall be
resistant to damage from the impact of a motor vehicle,
or vehicle impact protection shall be provided in accor-
dance with Section 312.

3404.2.8.7 Arrangement. Tanks shall be listed for
above-ground use, and each tank shall beinitsown vault.
Compartmentalized tanks shall be allowed and shall be
considered as a single tank. Adjacent vaults shall be
allowed to shareacommon wall. Thecommonwall shall
be liquid and vapor tight and shall be designed to with-
stand the load imposed when the vault on either side of
thewall isfilled with water.

3404.2.8.8 Connections. Connections shall be provided
to permit venting of each vault to dilute, disperse and
remove vapors prior to personnel entering the vaullt.

3404.2.8.9 Ventilation. Vaultsthat contain tanks of Class
| liquids shall be provided with an exhaust ventilation sys-
teminstalled in accordance with Section 2704.3. Theven-
tilation system shall operate continuously or be designed
to operate upon activation of the vapor or liquid detection
system. The system shall provide ventilation at a rate of
not lessthan 1 cubic foot per minute (cfm) per squarefoot
of floor area [0.00508 m?/(s « m?)], but not less than 150
cfm (0.071 m¥/s). The exhaust system shall be designed to
provide air movement across dl parts of the vault floor.
Supply and exhaust ducts shall extend to within 3 inches
(76 mm), but not more than 12 inches (305 mm), of the
floor. The exhaust system shall beinstalled in accordance
with the International Mechanical Code.

3404.2.8.10 Liquid detection. Vaults shall be equipped
with a detection system capable of detecting liquids,
including water, and activating an alarm.

3404.2.8.11 Monitoring and detection. Vaults shall be
provided with approved vapor and liquid detection sys-
tems and equi pped with on-site audible and visua warn-
ing devices with battery backup. Vapor detection
systems shall sound an alarm when the system detects
vapors that reach or exceed 25 percent of the lower
explosive limit (LEL) of the liquid stored. Vapor detec-
tors shall be located no higher than 12 inches (305 mm)
abovethelowest point in thevault. Liquid detection sys-
tems shall sound an alarm upon detection of any liquid,
including water. Liquid detectors shall be located in
accordancewith the manufacturer’ sinstructions. Activa
tion of either vapor or liquid detection systems shall
cause asignal to be sounded at an approved, constantly
attended location within the facility serving the tanks or
at an approved location. Activation of vapor detection
systems shall also shut off dispenser pumps.

3404.2.8.12 Liquid removal. Means shall be provided
torecover liquid from the vault. Whereapump isused to
meet this requirement, the pump shall not be perma
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nently installed in the vault. Electric-powered portable
pumps shall be suitable for use in Class |, Division 1
locations, as defined in the ICC Electrical Code.

3404.2.8.13 Normal vents. Vent pipesthat are provided
for normal tank venting shall terminate at least 12 feet
(3658 mm) above ground level.

3404.2.8.14 Emergency vents. Emergency vents shall
bevapor tight and shall beallowed to dischargeinsidethe
vault. Long-bolt manhole covers shall not be allowed for
this purpose.

3404.2.8.15 Accessway. Vaultsshall be provided withan
approved personnel accessway with a minimum dimen-
sion of 30 inches (762 mm) and with a permanently
affixed, nonferrous ladder. Accessways shall be
designed to be nonsparking. Travel distance from any
point inside a vault to an accessway shall not exceed 20
feet (6096 mm). At each entry point, awarning signindi-
cating the need for procedures for safe entry into con-
fined spaces shall be posted. Entry points shall be
secured against unauthorized entry and vandalism.

3404.2.8.16 Fire protection. Vaults shall be provided
with asuitable meansto admit afire suppression agent.

3404.2.8.17 Classified area. Theinterior of avault con-
taining atank that stores a Class | liquid shall be desig-
nated a Class |, Division 1 location, as defined in the
International Code Council Electrical Code Administra-
tive Provisions.

3404.2.8.18 Overfill protection. Overfill protection
shall be provided in accordance with Section
3404.2.9.6.6. The use of afloat vent valve shall be pro-
hibited.

3404.2.9 Above-ground tanks. Above-ground storage of
flammable and combustible liquids in tanks shall comply
with Section 3404.2 and Sections 3404.2.9.1 through
3404.2.9.6.10.

324

3404.2.9.1 Fire protection. Fire protection for
above-ground tanks shall comply with Sections
3404.2.9.1.1 through 3404.2.9.1.4.

3404.2.9.1.1 Required foam fire protection sys
tems. When required by the fire code official, foam
fire protection shall be provided for above-ground
tanks, other than pressure tanks operating at or above
1 pound per squareinch gauge (psig) (6.89 kPa) when
such tank, or group of tanks spaced less than 50 feet
(15 240 mm) apart measured shell to shell, hasalig-
uid surface areain excess of 1,500 square feet (139
m?), and is in accordance with one of the following:

1. Used for the storage of Class| or |1 liquids.
2. Used for the storage of crude ail.

3. Used for in-process products and is located
within 100 feet (30 480 mm) of a fired still,
heater, related fractioning or processing appa-
ratus or similar device at a processing plant or
petroleum refinery as herein defined.

4. Considered by the fire code official as posing
an unusual exposure hazard because of topo-
graphical conditions; nature of occupancy,
proximity on the same or adjoining property,
and height and character of liquidsto be stored;
degree of privatefire protection to be provided;
andfacilitiesof thefire department to copewith
flammable liquid fires.

3404.2.9.1.2 Foam fire protection system installa-
tion. Where foam fire protection is required, it shall
be installed in accordance with NFPA 11 and NFPA
11A.

3404.2.9.1.2.1 Foam storage. Where foam fire
protection is required, foam-producing materials
shall be stored on the premises.

Exception: Storage of foam-producing materi-
as off the premisesis allowed as follows:

1. Such materials stored off the premises
shall beof the proper typesuitablefor use
with the equipment at the installation
where required.

2. Such materials shall be readily available
at the storage location at all times.

3. Adequate loading and transportation
facilities shall be provided.

4. Thetimerequired to deliver such materi-
astotherequired location in the event of
fire shall be consistent with the hazards
and fire scenarios for which the foam
supply isintended.

5. At the time of afire, these off-premises
supplies shall be accumulated in suffi-
cient quantities before placing the equip-
ment in operation to ensure foam
production at an adequate rate without
interruption until extinguishment is
accomplished.

3404.2.9.1.3 Fire protection of supports. Supports
or pilingsfor above-ground tanks storing Class|, Il or
[11A liquids elevated more than 12 inches (305 mm)
above grade shall have a fire-resistance rating of not
lessthan 2 hoursin accordance with thefire exposure
criteriaspecified in ASTM E 1529.

Exceptions:

1. Structural supports tested as part of a pro-
tected above-ground tank in accordance
with UL 2085.

2. Stationary tankslocated outside of buildings
when protected by an approved water-spray
system designed in accordance with Chapter
9 and NFPA 15.

3. Stationary tanks located inside of buildings
equipped throughout with an approved auto-
matic sprinkler system designed in accor-
dance with Section 903.3.1.1.
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3404.2.9.1.4 Inerting of tanks with boilover lig-
uids. Liquids with boilover characteristics shall not
be stored in fixed roof tanks larger than 150 feet (45
720 mm) in diameter unless an approved gas enrich-
ment or inerting system is provided on the tank.

Exception: Crude oil storage tanks in production
fieldswith no other exposures adjacent to the stor-
age tank.

3404.2.9.2 Supports, foundations and anchorage.
Supports, foundations and anchorages for above-ground
tanks shall be designed and constructed in accordance
with NFPA 30 and the International Building Code.

3404.2.9.3 Stairs, platforms and walkways. Stairs,
platformsand walkways shall be of noncombustiblecon-
struction and shall be designed and constructed in accor-
dance with NFPA 30 and the International Building
Code.

3404.2.9.4 Above-ground tanks inside of buildings.
Tanksstoring Class|, Il and [ A liquidsinside buildings
shall be equipped with adevice or other meansto prevent
overflow into thebuilding including, but not limited to: a
float valve; apreset meter onthefill line; avalve actuated
by the weight of the tanks contents; a low head pump
which is incapable of producing overflow; or a lig-
uid-tight overflow pipe at least one pipe size larger than
the fill pipe and discharging by gravity back to the out-
side source of liquid or to an approved location.

3404.2.9.5 Above-ground tanks outside of buildings.
Above-ground tanks outside of buildings shall comply
with Sections 3404.2.9.5.1 through 3404.2.9.5.3.

3404.2.9.5.1 L ocations wher e above-ground tanks
are prohibited. Storage of Class | and Il liquids in
above-ground tanks outside of buildingsisprohibited
within the limits established by law as the limits of
districtsin which such storageis prohibited (see Sec-
tion 3 of the Sample Ordinance for Adoption of the
International Fire Code on page V).

3404.2.9.5.1.1 Location of tanks with pressures
2.5 psig or less. Above-ground tanks operating at
pressuresnot exceeding 2.5 psig (17.2 kPa) for stor-
ageof Classl, Il or [11A liquids, which are designed
with a floating roof, a weak roof-to-shell seam or
equipped with emergency venting devices limiting
pressure to 2.5 psig (17.2 kPa), shall be located in
accordance with Table 4.3.2.1.1(a) of NFPA 30.

Exceptions:

1. Vertical tanks having aweak roof-to-shell
seam and storing Class I11A liquids are
alowed to be located at one-hdf the dis-
tances specified in Table 4.3.2.1.1(a) of
NFPA 30, provided the tanks are not
within adiked area or drainage path for a
tank storing Class | or 1 liquids.

2. Liquidswith boilover characteristicsand
unstable liquids in accordance with Sec-
tions 3404.2.9.5.1.3 and 3404.2.9.5.1.4.
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3. For protected above-ground tanks in
accordance with Section 3404.2.9.6 and
tanksin at-grade or above-grade vaultsin
accordance with Section 3404.2.8, the
distancesin Table 4.3.2.1.1(b) of NFPA
30 shall apply and shall be reduced by
one-half, but not to lessthan 5 feet (1524
mm).

3404.2.9.5.1.2 L ocation of tankswith pressures
exceeding 2.5 psig. Above-ground tanks for the
storage of Class |, Il or I11A liquids operating at
pressures exceeding 2.5 psig (17.2 kPa) or
equipped with emergency venting allowing pres-
suresto exceed 2.5 psig (17.2 kPa) shall belocated
in accordance with Table 4.3.2.1.2 of NFPA 30.

Exception: Liquids with boilover characteris-
tics and unstable liquids in accordance with
Sections 3404.2.9.5.1.4 and 3404.2.9.5.1.5.

3404.2.9.5.1.3 Location of tanks for boilover
liquids. Above-ground tanksfor storage of liquids
with boilover characteristics shall be located in
accordance with Table 4.3.2.1.3 of NFPA 30.

3404.2.9.5.1.4 Location of tanks for unstable
liquids. Above-ground tanks for the storage of
unstable liquids shall be located in accordance
with Table 4.3.2.1.4 of NFPA 30.

3404.2.9.5.1.5 L ocation of tanks for Class|11B
liquids. Above-ground tanks for the storage of
Class 11I1B liquids, excluding unstable liquids,
shall belocated in accordance with Table 4.3.2.1.5
of NFPA 30, except when located within a diked
area or drainage path for a tank or tanks storing
Classl or Il liquids. WhereaClass| 1B liquid stor-
age tank iswithin the diked area or drainage path
foraClassl or Il liquid, distancesrequired by Sec-
tion 3404.2.9.5.1.1 shall apply.

3404.2.9.5.1.6 Reduction of separation dis
tances to adjacent property. Where two tank
properties of diverse ownership have a common
boundary, the fire code official is authorized to,
with the written consent of the owners of the two
properties, apply the distances in Sections
3404.2.9.5.1.2 through 3404.2.9.5.1.5 assuming a
single property.

3404.2.9.5.2 Separation between adjacent stable
or unstable liquid tanks. The separation between
tanks containing stable liquids shall be in accordance
with Table4.3.2.2.1 of NFPA 30. Wheretanksareina
diked area containing Class | or Il liquids, or in the
drainage path of Class | or Il liquids, and are com-
pacted inthree or morerowsor inanirregular pattern,
the fire code officia is authorized to require greater
separation than specified in Table 4.3.2.2.1 of NFPA
30 or other means to make tanksin the interior of the
pattern accessible for fire-fighting purposes.

Exception: Tanks used for storing Class111B lig-
uidsareallowed to be spaced 3feet (914 mm) apart
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unless within a diked area or drainage path for a
tank storing Class| or Il liquids.

The separation between tanks containing unstable
liquids shall not be lessthan one-half the sum of their
diameters.

3404.2.9.5.3 Separation between adjacent tanks
containing flammable or combustible liquids and
L P-gas. The minimum horizontal separation between
an LP-gas container and a Class I, Il or I1A liquid
storage tank shall be 20 feet (6096 mm) except in the
case of Class I, Il or ll1A liquid tanks operating at
pressures exceeding 2.5 psig (17.2 kPa) or equipped
with emergency venting allowing pressuresto exceed
2.5 psig (17.2 kPa), in which case the provisions of
Section 3404.2.9.5.2 shall apply.

An approved means shall be provided to prevent
the accumulation of Class |, Il or II1A liquids under
adjacent LP-gas containers such as by dikes, diver-
sion curbs or grading. When flammable or combusti-
ble liquid storage tanks are within a diked area, the
L P-gas containers shall be outside the diked area and
at least 10 feet (3048 mm) away from the centerline of
the wall of the diked area.

Exceptions:

1. Liquefied petroleum gas containers of 125
galons (473 L) or lessin capacity installed
adjacent to fuel-oil supply tanks of 660 gal-
lons (2498 L) or lessin capacity.

2. Horizontal separation is not required
between above-ground LP-gas containers
and underground flammable and combusti-
ble liquid tanks.

3404.2.9.6 Additional requirements for protected
above-ground tanks. In addition to the requirements of
this chapter for above-ground tanks, the installation of
protected above-ground tanks shall be in accordance
with Sections3404.2.9.6.1 through 3404.2.9.6.10.

3404.2.9.6.1 Tank constr uction. The construction of
a protected above-ground tank and its primary tank
shall be in accordance with Section 3404.2.7.

3404.2.9.6.2 Normal and emergency venting. Nor-
mal and emergency venting for protected
above-ground tanks shall be provided in accordance
with Sections 3404.2.7.3 and 3404.2.7.4. The vent
capacity reduction factor shall not be allowed.

3404.2.9.6.3 Flame arresters. Approved flame
arresters or pressure vacuum breather valves shall be
installed in normal vents.

3404.2.9.6.4 Secondary containment. Protected
above-ground tanks shall be provided with secondary
containment, drainage control or diking in accor-
dance with Section 2704.2. A means shall be pro-
vided to establish the integrity of the secondary
containment in accordance with NFPA 30.

3404.2.9.6.5 Vehicleimpact protection. Where pro-
tected above-ground tanks, piping, electrical conduit
or dispensers are subject to vehicular impact, they
shall be protected therefrom, either by having the
impact protectionincorporated intothe system design
in compliance with the impact test protocol of UL
2085, or by meeting the provisions of Section 312, or
where necessary, acombination of both. Where guard
posts or other approved barriers are provided, they
shall be independent of each above-ground tank.

3404.2.9.6.6 Overfill prevention. Protected
above-ground tanks shall not befilled in excess of 95
percent of their capacity. An overfill prevention sys-
tem shall be provided for each tank. During tank-fill-
ing operations, the system shall comply with one of
the following:

1. The system shall:

1.1. Provide anindependent meansof notify-
ing the person filling the tank that the
fluidlevel hasreached 90 percent of tank
capacity by providing an audible or
visual aarm signal, providing a tank
level gauge marked at 90 percent of tank
capacity, or other approved means; and

1.2. Automatically shut off the flow of fuel
tothetank when thequantity of liquidin
the tank reaches 95 percent of tank
capacity. For rigid hose fuel-delivery
systems, an approved means shall be
provided to empty thefill hose into the
tank after the automatic shutoff device
is activated.

2. The system shall reduce the flow rate to not
morethan 15 gallonsper minute (0.95 L/sec) so
that at the reduced flow rate, the tank will not
overfill for 30 minutes, and automatically shut
off flow into thetank so that none of thefittings
on the top of the tank are exposed to product
because of overfilling.

3404.2.9.6.6.1 Information signs. A permanent
sign shall be provided at the fill point for the tank,
documenting the filling procedure and the tank
calibration chart.

Exception: Where climatic conditionsare such
that the sign may be obscured by ice or snow, or
weathered beyond readability or otherwise
impaired, said procedures and chart shall be
|ocated in the office window, lock box or other
area accessible to the person filling the tank.

3404.2.9.6.6.2 Determination of available tank
capacity. The filling procedure shall require the
person filling the tank to determine the gallonage
(literage) required tofill it to 90 percent of capacity
before commencing the fill operation.

3404.2.9.6.7 Fill pipeconnections. Thefill pipe shall
be provided with ameansfor making adirect connec-
tionto thetank vehicle'sfuel delivery hose so that the
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delivery of fuel is not exposed to the open air during
thefilling operation. Where any portion of thefill pipe
exterior to the tank extends below the level of the top
of thetank, a check valve shall beinstalled in thefill
pipe not more than 12 inches (305 mm) from the fill
hose connection.

3404.2.9.6.8 Spill containers. A spill container hav-
ing acapacity of not lessthan 5 gallons (19 L) shall be
provided for each fill connection. For tankswith atop
fill connection, spill containers shall be
noncombustible and shall be fixed to the tank and
equipped with a manual drain valve that drains into
the primary tank. For tankswith aremotefill connec-
tion, a portable spill container shall be allowed.

3404.2.9.6.9 Tank openings. Tank openings in pro-
tected above-ground tanks shall be through the top
only.

3404.2.9.6.10 Antisiphon devices. Approved
antisiphon devices shal be installed in each externa
pipe connected to the protected above-ground tank
when the pipe extends below thelevel of thetop of the
tank.

3404.2.10 Drainage and diking. The area surrounding a
tank or group of tanks shall be provided with drainage con-
trol or shall be diked to prevent accidental discharge of lig-
uid from endangering adjacent tanks, adjoining property or
reaching waterways.

Exceptions:

1. Thefirecodeofficial isauthorizedto ater or waive
these requirements based on a technical report
which demonstrates that such tank or group of
tanks does not constitute a hazard to other tanks,
waterways or adjoining property, after consider-
ation of special features such astopographical con-
ditions, nature of occupancy and proximity to
buildings on the same or adjacent property, capac-
ity, and construction of proposed tanksand charac-
ter of liquids to be stored, and nature and quantity
of private and public fire protection provided.

2. Drainage control and diking is not required for
listed secondary containment tanks.

3404.2.10.1 Volumetric capacity. The volumetric
capacity of the diked areashall not belessthan the great-
est amount of liquid that can berel eased from the largest
tank withinthe diked area. The capacity of thediked area
enclosing more than one tank shall be calculated by
deducting the volume of the tanks other than the largest
tank below the height of the dike.

3404.2.10.2 Diked areas containing two or more
tanks. Diked areas containing two or moretanks shall be
subdivided in accordance with NFPA 30.

3404.2.10.3 Protection of piping from exposurefires.
Piping shall not pass through adjacent diked areas or
impounding basins, unless provided with asealed sleeve
or otherwise protected from exposure to fire.
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3404.2.10.4 Combustible materials in diked areas.
Diked areas shall be kept free from combustible materi-
as, drums and barrels.

3404.2.10.5 Equipment, controlsand piping in diked
areas. Pumps, manifolds and fire protection equipment
or controls shall not be located within diked areas or
drainage basins or in alocation where such equipment
and controls would be endangered by fire in the diked
area or drainage basin. Piping above ground shall be
minimized and located as close aspractical tothe shell of
the tank in diked areas or drainage basins.

Exceptions:

1. Pumps, manifolds and piping integral to the
tanks or equipment being served which is pro-
tected by intermediate diking, berms, drainage
or fire protection such aswater spray, monitors
or resistive coating.

2. Fireprotection equipment or controlswhich are
appurtenances to the tanks or equipment being
protected, such asfoam chambers or foam pip-
ing and water or foam monitors and hydrants,
or hand and wheeled extinguishers.

3404.2.11 Underground tanks. Underground storage of
flammable and combustible liquids in tanks shall comply
with Section 3404.2 and Sections 3404.2.11.1 through
3404.2.11.5.2.

3404.2.11.1 Contents. Underground tanksshall not con-
tain petroleum products containing mixtures of a
nonpetroleum nature, such as ethanol or methanol
blends, without evidence of compatibility.

3404.2.11.2 L ocation. Flammable and combustible lig-
uid storage tanks located underground, either outside or
under buildings, shall bein accordancewithall of thefol-
lowing:

1. Tanks shall be located with respect to existing
foundations and supports such that the loads car-
ried by thelatter cannot betransmitted to thetank.

2. Thedistancefrom any part of atank storing liquids
to the nearest wall of a basement, pit, cellar, or lot
line shall not be less than 3 feet (914 mm).

3. A minimum distance of 1 foot (305 mm), shell to
shell, shall be maintained between underground
tanks.

3404.2.11.3 Depth and cover. Excavation for under-
ground storage tanks shall be made with due care to
avoid undermining of foundations of existing structures.
Underground tanks shall be set on firm foundations and
surrounded with at least 6 inches (152 mm) of
noncorrosive inert material, such as clean sand.

3404.2.11.4 Overfill protection and prevention sys-
tems. Fill pipes shall be equipped with a spill container
and an overfill prevention system in accordance with
NFPA 30.
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3404.2.11.5 Leak prevention. Leak prevention for
underground tanks shall comply with Sections
3404.2.11.5.1 and 3404.2.11.5.2.

3404.2.11.5.1 Inventory control. Daily inventory
records shall be maintained for underground storage
tank systems.

3404.2.11.5.2 L eak detection. Underground storage
tank systems shall be provided with an approved
method of leak detection from any component of the
system that is designed and installed in accordance
with NFPA 30.

3404.2.12 Testing. Tank testing shall comply with Sections
3404.2.12.1 and 3404.2.12.2.

3404.2.12.1 Acceptance testing. Prior to being placed
into service, tanks shall betested in accordancewith Sec-
tion 4.4 of NFPA 30.

3404.2.12.2 Testing of underground tanks. Before
being covered or placed in use, tanks and piping con-
nected to underground tanks shall be tested for tightness
in the presence of the fire code official. Piping shall be
tested in accordance with Section 3403.6.3. The system
shall not be covered until it has been approved.

3404.2.13 Abandonment and statusof tanks. Tankstaken
out of service shall be removed in accordance with Section
3404.2.14, or safeguarded in accordance with Sections
3404.2.13.1 through 3404.2.13.2.3 and APl 1604.
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3404.2.13.1 Underground tanks. Underground tanks
taken out of service shall comply with Sections
3404.2.13.1.1 through 3404.2.13.1.5.

3404.2.13.1.1 Temporarily out of service. Under-
ground tankstemporarily out of serviceshall havethe
fill line, gauge opening, vapor return and pump con-
nection secure against tampering. Vent lines shall
remain open and be maintained in accordance with
Sections 3404.2.7.3 and 3404.2.7.4.

3404.2.13.1.2 Out of service for 90 days. Under-
ground tanks not used for aperiod of 90 days shall be
safeguarded in accordancewith all thefollowing or be
removed in accordance with Section 3404.2.14:

1. Flammable or combustible liquids shall be
removed from the tank.

2. All piping, including fill line, gauge opening,
vapor return and pump connection, shall be
capped or plugged and secured from tampering.

3. Vent linesshall remain open and be maintained
in accordance with Sections 3404.2.7.3 and
3404.2.7.4.

3404.2.13.1.3 Out of service for one year. Under-
ground tanksthat have been out of servicefor aperiod
of one year shall be removed from the ground in
accordance with Section 3404.2.14 or abandoned in
place in accordance with Section 3404.2.13.1.4.

3404.2.13.1.4 Tanks abandoned in place. Tanks
abandoned in place shall be asfollows:

1. Flammable and combustible liquids shall be
removed from the tank and connected piping.

2. The suction, inlet, gauge, vapor return and
vapor lines shall be disconnected.

3. The tank shall be filled completely with an
approved inert solid material.

Exception: Residential heating oil tanks of
1,100 gallons (4164 L) or less, provided the
fill line is permanently removed to a point
below gradeto prevent refilling of thetank.

4. Remaining underground piping shall be capped
or plugged.

5. Arecord of tank size, location and date of aban-
donment shall be retained.

6. All exterior above-gradefill piping shall be per-
manently removed when tanks are abandoned
or removed.

3404.2.13.1.5 Reinstallation of underground
tanks. Tanks which areto bereinstalled for flamma-
ble or combustible liquid service shal be in accor-
dance with this chapter, ASME Boiler and Pressure
Vessel Code (Section VIII), APl 12-P, API 1615, UL
58 and UL 1316.

3404.2.13.2 Above-ground tanks. Above-ground tanks
taken out of service shall comply with Sections
3404.2.13.2.1 through 3404.2.13.2.3.

3404.2.13.2.1 Temporarily out of service.
Above-ground tanks temporarily out of service shall
haveall connecting linesisolated from thetank and be
secured against tampering.

Exception: In-placefire protection (foam) system
lines.

3404.2.13.2.2 Out of service for 90 days.
Above-ground tanks not used for a period of 90 days
shall be safeguarded in accordance with Section
3404.2.13.1.2 or removed in accordance with Section
3404.2.14.

Exceptions:

1. Tanksand containers connected to oil burn-
ersthat are not in use during the warm sea-
son of the year or are used as a backup
heating system to gas.

2. In-place, active fire protection (foam) sys-
tem lines.

3404.2.13.2.3 Out of service for one year.
Above-ground tanks that have been out of servicefor
aperiod of one year shall be removed in accordance
with Section 3404.2.14.

Exception: Tanks within operating facilities.

3404.2.14 Removal and disposal of tanks. Remova and
disposal of tanks shall comply with Sections 3404.2.14.1
and 3404.2.14.2.
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3404.2.14.1 Removal. Remova of above-ground and
underground tanks shall bein accordance with all of the
following:

1. Flammable and combustible liquids shall be
removed from the tank and connected piping.

2. Piping at tank openings that is not to be used fur-
ther shall be disconnected.

3. Piping shall be removed from the ground.

Exception: Piping is alowed to be abandoned
in place where thefire code official determines
that removal isnot practical . Abandoned piping
shall be capped and safeguarded as required by
the fire code official.

4. Tank openingsshall be capped or plugged, leaving
a 0.125-inch to Y ,-inch-diameter (3.2 mm to 6.4
mm) opening for pressure equalization.

5. Tanksshall be purged of vapor and inerted prior to
removal.

6. All exterior above-grade fill and vent piping shall
be permanently removed.

Exception: Piping associated with bulk plants,
terminal facilities and refineries.

3404.2.14.2 Disposal. Tanks shall be disposed of in
accordance with federal, state and local regulations.

3404.3 Container and portable tank storage. Storage of
flammableand combustibleliquidsin closed containersthat do
not exceed 60 gallons (227 L) inindividua capacity and porta-
bletanksthat do not exceed 660 gallons (2498 L) inindividual
capacity, and limited transfersincidental thereto, shall comply
with this section.

3404.3.1 Design, construction and capacity of containers
and portabletanks. The design, construction and capacity
of containers for the storage of Class|, Il and I11A liquids
shall be in accordance with this section and Section 6.2 of
NFPA 30.

3404.3.1.1 Approved containers. Only approved con-
tainers and portable tanks shall be used.

3404.3.2 Liquid stor age cabinets. Where other sections of
this code require that liquid containers be stored in storage
cabinets, such cabinets and storage shall be in accordance
with Sections 3404.3.2.1 through 3404.3.2.2.

3404.3.2.1 Design and construction of storage cabi-
nets. Design and construction of liquid storage cabinets
shall be in accordance with this section.

3404.3.2.1.1 Materials. Cabinets shall be listed in
accordancewith UL 1275, or constructed of approved
wood or metal in accordance with the following:

1. Unlisted metal cabinets shall be constructed of
steel having athickness of not less than 0.044
inch (1.12 mm) (18 gage). The cabinet, includ-
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ing the door, shall be double walled with
1%,-inch (38 mm) airspace between the walls.
Joints shall be riveted or welded and shall be
tight fitting.

2. Unlisted wooden cabinets, including doors,
shall be constructed of not lessthan 1-inch (25
mm) exterior grade plywood. Joints shall be
rabbeted and shall befastenedintwo directions
withwood screws. Door hinges shall be of steel
or brass. Cabinets shall be painted with anintu-
mescent-type paint.

3404.3.2.1.2 Labeling. Cabinets shall be provided
with a conspicuous label in red letters on contrasting
background which reads: FLAMMABLE—KEEP
FIRE AWAY.

3404.3.2.1.3 Doors. Doors shall be well fitted,
self-closing and equipped with a three-point latch.

3404.3.2.1.4 Bottom. The bottom of the cabinet shall
beliquidtight toaheight of at least 2inches (51 mm).

3404.3.2.2 Capacity. The combined total quantity of lig-

uidsin acabinet shall not exceed 120 gallons (454 L). <=

3404.3.3 Indoor storage. Storage of flammable and com-
bustible liquids inside buildings in containers and portable
tanks shall be in accordance with this section.

Exceptions:

1. Liquids in the fuel tanks of motor vehicles, air-
craft, boats or portable or stationary engines.

2. The storage of distilled spirits and wines in
wooden barrels or casks.

3404.3.3.1 Portable fire extinguishers. Approved por-
table fire extinguishers shall be provided in accordance
with specific sections of this chapter and Section 906.

3404.3.3.2 Incompatible materials. Materials that will
react with water or other liquidsto produce ahazard shall
not be stored in the same room with flammable and com-
bustible liquids in accordance with Section 2703.9.8.

3404.3.3.3 Clear means of egress. Storage of any lig-
uids, including stock for sale, shall not be stored near or
be allowed to obstruct physically the route of egress.

3404.3.3.4 Empty containers or portable tank stor-
age. The storage of empty tanks and containers previ-
ously used for the storage of flammable or combustible
liquids, unlessfreefrom explosivevapors, shall bestored
asrequired for filled containers and portabl e tanks. Por-
table tanks and containers, when emptied, shall havethe
covers or plugsimmediately replaced in openings.

3404.3.3.5 Shelf storage. Shelving shall be of approved
construction, adequately braced and anchored. Seismic
requirements shall be in accordance with the Interna-
tional Building Code.
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3404.3.3.5.1 Use of wood. Wood of at least 1inch (25
mm) nominal thicknessisallowed to beused asshelv-
ing, racks, dunnage, scuffboards, floor overlay and
similar installations.

3404.3.3.5.2 Displacement protection. Shelves
shall be of sufficient depth and provided with alip or
guardto preventindividua containersfrom being dis-
placed.

Exception: Shelvesin storage cabinetsor on labo-
ratory furniture specifically designed for such use.

3404.3.3.5.3 Orderly storage. Shelf storage of flam-
mable and combustible liquids shall bemaintained in
an orderly manner.

3404.3.3.6 Rack storage. Where storage on racks is
allowed elsewhere in this code, a minimum 4-foot-wide
(1219 mm) aisleshall be provided between adjacent rack
sections and any adjacent storage of liquids. Main aisles
shall be aminimum of 8 feet (2438 mm) wide.

3404.3.3.7 Pile or palletized storage. Solid pile and
palletized storagein liquid warehouses shall be arranged
so that piles are separated from each other by at least 4
feet (1219 mm). Aislesshall be provided and arranged so
that no container or portable tank is more than 20 feet
(6096 mm) from an aisle. Main aisles shall be a mini-
mum of 8 feet (2438 mm) wide.

3404.3.3.8 Limited combustible storage. Limited
quantities of combustible commodities are allowed to be
stored in liquid storage areas where the ordinary com-
bustibles, other than those used for packaging the lig-
uids, are separated from the liquids in storage by a
minimum of 8 feet (2438 mm) horizontally, either by
openaislesor by openracks, and where protectionispro-
vided in accordance with Chapter 9.

3404.3.3.9 Idle combustible pallets. Storage of empty
or idle combustible pallets inside an unprotected liquid
storage area shall be limited to a maximum pile size of

TABLE 3404.3.4.1

2,500 square feet (232 m?) and to a maximum storage
height of 6 feet (1829 mm). Storage of empty or idle
combustible palletsinside aprotected liquid storage area
shall comply with NFPA 13 and NFPA 230. Pallet stor-
age shall be separated from liquid storage by aisles that
are at least 8 feet (2438 mm) wide.

3404.3.3.10 Containers in piles. Containers in piles
shall be stacked in such amanner as to provide stability
and to prevent excessive stress on container walls. Porta-
bletanks stored morethan onetier high shall be designed
to nest securely, without dunnage. Materia-handling
equipment shall be suitable to handle containers and
tanks safely at the upper tier level.

3404.3.4 Quantity limitsfor storage. Liquid storage quan-
tity limitations shall comply with Sections 3404.3.4.1
through 3404.3.4.4.

3404.3.4.1 Maximum allowable quantity per control
area. For occupancies other than Group M wholesale
and retail sales uses, indoor storage of flammable and
combustible liquids shall not exceed the maximum
alowable quantities per control areaindicated in Table
2703.1.1(1) and shall not exceed the additional limita-
tions set forth in this section.

For Group M occupancy wholesale and retail sales
uses, indoor storage of flammable and combustible lig-
uids shall not exceed the maximum allowable quantities
per control areaindicated in Table 3404.3.4.1.

Storage of hazardous production material flammable
and combustibleliquidsin Group H-5 occupancies shall
be in accordance with Chapter 18.

3404.3.4.2 Occupancy quantity limits. The following
limitsfor quantities of stored flammable or combustible
liquids shall not be exceeded:

1. Group A occupancies. Quantitiesin Group A occu-
pancies shall not exceed that necessary for demon-
stration, treatment, laboratory work, maintenance

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA OF FLAMMABLE
AND COMBUSTIBLE LIQUIDS IN WHOLESALE AND RETAIL SALES OCCUPANCIES?

MAXIMUM ALLOWABLE QUANTITY PER CONTROL AREA (gallons)

Sprinklered® per footnote

TYPE OF LIQUID densities and arrangements

Sprinklered per Tables 3404.3.6.3(4) through
3404.3.6.3(8) and Table 3404.3.7.5.1

Nonsprinklered

Class|A 60 60 30
Class|B, IC, Il and II1A 7,500¢ 15,000° 1,600
Class|IIB Unlimited Unlimited 13,200

For SI: 1 foot = 304.8 mm, 1 square foot = 0.0929m?, 1 gallon = 3.785 L, 1 gallon per minute per square foot = 40.75 L/min/m?.
a. Control areas shall be separated from each other by not less than a 1-hour fire barrier wall.

b. To be considered as sprinklered, abuilding shall be equipped throughout with an approved automatic sprinkler system with adesign providing minimum densities

asfollows:

1.For uncartoned commodities on shelves 6 feet or lessin height where the ceiling height does not exceed 18 feet, quantities are

those allowed with a minimum sprinkler design density of Ordinary Hazard Group 2.

2.For cartoned, palletized or racked commoditieswhere storageis4 feet 6 inches or lessin height and where the ceiling height does
not exceed 18 feet, quantities are those all owed with aminimum sprinkler design density of 0.21 gallon per minute per square foot

over the most remote 1,500-square-foot area.
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purposes and operation of equipment, and shall not
exceed quantities set forth in Table 2703.1.1(1).

2. Group B occupancies: Quantitiesin drinking, din-
ing, office and school uses within Group B occu-
pancies shall not exceed that necessary for
demonstration, treatment, laboratory work, main-
tenance purposes and operation of equipment, and
shall not exceed quantities set forth in Table
2703.1.1(1).

3. Group E occupancies: Quantitiesin Group E occu-
panciesshall not exceed that necessary for demon-
stration, treatment, laboratory work, maintenance
purposes and operation of equipment, and shall not
exceed quantities set forth in Table 2703.1.1(1).

4. Group F occupancies: Quantitiesin dining, office,
and school uses within Group F occupancies shall
not exceed that necessary for demonstration, labo-
ratory work, maintenance purposes and operation
of equipment, and shall not exceed quantities set
forth in Table 2703.1.1(1).

5. Group | occupancies. Quantitiesin Group | occu-
panciesshall not exceed that necessary for demon-
stration, laboratory work, maintenance purposes
and operation of equipment, and shall not exceed
quantities set forth in Table 2703.1.1(1).

6. Group M occupancies: Quantities in dining,
office, and school uses within Group M occupan-
ciesshall not exceed that necessary for demonstra-
tion, laboratory work, maintenance purposes and
operation of equipment, and shall not exceed
quantitiesset forthin Table 2703.1.1(1). The max-
imum allowable quantities for storage in whole-
sale and retail sales areas shall be in accordance
with Section 3404.3.4.1.

7. Group R occupancies: Quantities in Group R
occupancies shall not exceed that necessary for
maintenance purposes and operation of equip-
ment, and shall not exceed quantities set forth in
Table 2703.1.1(2).

8. Group S occupancies. Quantities in dining and
office uses within Group S occupancies shall not
exceed that necessary for demonstration, labora-
tory work, maintenance purposes and operation of
equipment, and shall not exceed quantities set
forth in Table 2703.1.1(1).

3404.3.4.3 Quantities exceeding limits for control
areas. Quantities exceeding those allowed in control
areas set forth in Section 3404.3.4.1 shall be in liquid
storage rooms or liquid storage warehouses in accor-
dance with Sections 3404.3.7 and 3404.3.8.

3404.3.4.4 Liquidsfor maintenance and oper ation of
equipment. In al occupancies, quantities of flammable
and combustible liquids in excess of 10 gallons (38 L)
used for maintenance purposes and the operation of
equipment shall be stored in liquid storage cabinets in
accordance with Section 3404.3.2. Quantities not
exceeding 10 gallons (38 L) are allowed to be stored out-
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side of acabinet when in approved containerslocated in
private garages or other approved locations.

3404.3.5 Storage in control areas. Storage of flammable
and combustible liquids in control areas shall be in accor-
dance with Sections 3404.3.5.1 through 3404.3.5.4.

3404.3.5.1 Basement storage. Class | liquids shall be
allowed to be stored in basementsin amounts not exceed-
ing the maximum allowabl e quantity per control areafor
use-open systems in Table 2703.1.1(1), provided that
automatic suppression and other fire protection are pro-
videdin accordancewith Chapter 9. Classll and I11A lig-
uids shall also be alowed to be stored in basements,
provided that automatic suppression and other fire pro-
tection are provided in accordance with Chapter 9.

3404.3.5.2 Stor age pile heights. Containers having less
than a 30-gallon (114 L) capacity which contain Class |
or |1 liquids shall not be stacked more than 3 feet (914.4
mm) or two containers high, whichever isgreater, unless
stacked on fixed shelving or otherwise satisfactorily
secured. Containers of Class | or Il liquids having a
capacity of 30 gallons (114 L) or moreshall not be stored
more than one container high. Containers shall be stored
in an upright position.

3404.3.5.3 Storage distance from ceilings and roofs.
Piles of containers or portable tanks shall not be stored
closer than 3 feet (914 mm) to the nearest beam, chord,
girder or other obstruction, and shall be 3 feet (914 mm)
below sprinkler deflectors or discharge orifices of water
spray or other overhead fire protection system.

3404.3.5.4 Combustible materials. In areas that are
inaccessible to the public, Class I, 1l and I11A liquids
shall not be stored in the same pileor rack section asordi-
nary combustible commaodities unless such materialsare
packaged together askits.

3404.3.6 Wholesale and retail sales uses. Flammable and
combustible liquidsin Group M occupancy wholesale and
retail sales uses shal be in accordance with Sections
3404.3.6.1 through 3404.3.6.5, or Sections 6.4.3.3, 6.5.6.7,
6.8.2, Tables 6.8.2(a) through (f), and Figures 6.8.2(a)
through (d) of NFPA 30.

3404.3.6.1 Container type. Containers for Class | lig-
uids shall be metal.

Exception: In sprinklered buildings, an aggregate
quantity of 120 galons (454 L) of water-miscible
Class|B and ClassIC liquidsisallowed in nonmetal -
lic containers, each having a capacity of 16 ounces
(0473 L) or less.

3404.3.6.2 Container capacity. Containers for Class |
liquids shall not exceed a capacity of 5 gallons (19 L).

Exception: Metal containers not exceeding 55 gal-
lons (208 L) are allowed to store up to 240 gallons
(908 L) of the maximum allowable quantity per con-
trol areaof Class|B and IC liquidsin a control area.
The building shall be equipped throughout with an
approved automatic sprinkler system in accordance
with Table 3404.3.4.1. The containers shall be pro-
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vided with plastic caps without cap sealsand shall be
stored upright. Containers shall not be stacked or
stored in racks and shall not belocated in areasacces-

sible to the public.

3404.3.6.3 Fireprotection and storage arrangements. 3.

Fire protection and container storage arrangements shall

bein accordance with Table 3404.3.6.3(1) or thefollow-

ing:

1. Storage on shelves shall not exceed 6 feet (1829
mm) in height, and shelving shall be metal.

2. Storage on pallets or in piles greater than 4 feet 6
inches (1372 mm) in height, or where the ceiling

TABLE 3404.3.6.3(1)

exceeds 18 feet (5486 mm) in height, shall be pro-
tectedin accordancewith Table 3404.3.6.3(4), and
the storage heights and arrangements shall belim-
ited to those specified in Table 3404.3.6.3(2).

Storage on racks greater than 4 feet 6 inches (1372
mm) in height, or wherethe ceiling exceeds 18 feet
(5486 mm) in height shall be protected in accor-
dance with Tables 3404.3.6.3(5), 3404.3.6.3(6),
and 3404.3.6.3(7) as appropriate, and the storage
heights and arrangements shall be limited to those
specified in Table 3404.3.6.3(3).

Combustible commodities shall not be stored above
flammable and combustible liquids.

MAXIMUM STORAGE HEIGHT IN CONTROL AREA

NONSPRINKLERED AREA SPRINKLERED AREA SPRINKLERED? WITH IN-RACK PROTECTION
TYPE OF LIQUID (feet) (feet) (feet)
Flammable liquids:

Class|A 4 4 4

ClassIB 4 8 12

ClassIC 4 8 12
Combustible liquids:

Classll 6 8 12

ClassllIA 8 12 16

ClassllIB 8 12 20
For SI: 1 foot = 304.8 mm.

a. In-rack protection shall be in accordance with Table 3404.3.6.3(5), 3404.3.6.3(6) or 3404.3.6.3(7).

TABLE 3404.3.6.3(2)

STORAGE ARRANGEMENTS FOR PALLETIZED OR SOLID-PILE STORAGE IN LIQUID STORAGE ROOMS AND WAREHOUSES

MAXIMUM QUANTITY PER PILE | MAXIMUM QUANTITY PER ROOM?
MAXIMUM STORAGE HEIGHT (gallons) (gallons)
STORAGE Containers® Portable tanks

CLASS LEVEL Drums (feet) (feet) Containers Portable tanks Containers Portable tanks
Ground floor 1 5 Not Allowed 3,000 Not Allowed 12,000 Not Allowed
1A Upper floors 1 5 Not Allowed 2,000 Not Allowed 8,000 Not Allowed
Basements 0 Not Allowed Not Allowed Not Allowed | Not Allowed | Not Allowed | Not Allowed

Ground floor 1 6.5 7 5,000 20,000 15,000 40,000

IB Upper floors 1 6.5 7 3,000 10,000 12,000 20,000
Basements 0 Not Allowed | Not Allowed Not Allowed | Not Allowed | Not Allowed | Not Allowed

Ground floord 1 6.5° 7 5,000 20,000 15,000 40,000

IC Upper floors 1 6.5° 7 3,000 10,000 12,000 20,000
Basements 0 Not Allowed | Not Allowed Not Allowed | Not Allowed | Not Allowed | Not Allowed

Ground floord 3 10 14 10,000 40,000 25,000 80,000

I Upper floors 3 10 14 10,000 40,000 25,000 80,000

Basements 1 5 7 7,500 20,000 7,500 20,000

Ground floor 5 20 14 15,000 60,000 50,000 100,000

11 Upper floors 5 20 14 15,000 60,000 50,000 100,000

Basements 3 10 7 10,000 20,000 25,000 40,000

For SI:  1foot=304.8 mm, 1 gallon=3.785L.

a See Section 3404.3.8.1 for unlimited quantitiesin liquid storage warehouses.

b. Storage heights are allowed to be increased for Class IB, IC, Il and |1l liquidsin metal containers having a capacity of 5 gallons or less where an automatic
AFFF-water protection system is provided in accordance with Table 3404.3.7.5.1.

¢. These height limitations are allowed to be increased to 10 feet for containers having a capacity of 5 gallons or less.

d. For palletized storage of unsaturated polyester resins (UPR) in relieving-stylemetal containerswith 50 percent or lessby weight ClassIC or |1 liquid and no Class
IA or IB liquid, height and pilequantity limitsshall be permitted to be 10 feet and 15,000 gall ons, respectively, provided that such storageisprotected by sprinklers
in accordance with NFPA 30 and that the UPR storage area is not located in the same containment area or drainage path for other Class| or Il liquids.
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TABLE 3404.3.6.3(3)
STORAGE ARRANGEMENTS FOR RACK STORAGE IN LIQUID STORAGE ROOMS AND WAREHOUSES

MAXIMUM STORAGE HEIGHT | MAXIMUM QUANTITY PER ROOM?
(feet) (gallons)
CLASS TYPE RACK STORAGE LEVEL Containers Containers
Ground floor 25 7,500
1A Double row or Single row Upper floors 15 4,500
Basements Not Allowed Not Allowed
B Ground floor 25 15,000
IC Double row or Single row Upper floors 15 9,000
Basements Not Allowed Not Allowed
Ground floor 25 24,000
I Double row or Single row Upper floors 25 24,000
Basements 15 9,000
Multirow Ground floor 40 48,000
11 Double row Upper floors 20 48,000
Single row Basements 20 24,000

1foot =304.8 mm, 1 gallon=3.785 L.

a See Section 3404.3.8.1 for unlimited quantitiesin liquid storage warehouses.

3404.3.6.4 Warning for containers. All cans, contain-
ersand vessels containing flammableliquids or flamma-
ble liquid compounds or mixtures offered for sale shall
be provided with awarning indicator, painted or printed
on the container and stating that theliquid isflammable,
and shall be kept away from heat and an open flame.

3404.3.6.5 Stor age plan. Whenrequired by firethecode
official, aisle and storage plans shall be submitted in
accordance with Chapter 27.

tainers are 20 feet (6096 mm) or less from an aisle.
Where the storage of liquids is on racks, a minimum
4-foot-wide (1219 mm) aisle shall be provided
between adjacent rows of racks and adjacent storage
of liquids. Main aisles shall be a minimum of 8 feet
(2438 mm) wide.

Additional aisles shall be provided for access to
doors, required windows and ventilation openings,
standpipe connections, mechanical equipment and

switches. Such aislesshall be at least 3 feet (914 mm)
in width, unless greater widths are required for sepa-
ration of piles or racks, in which case the greater

3404.3.7 Liquid storage rooms. Liquid storage rooms
shall comply with Sections 3404.3.7.1 through
3404.3.7.5.2.

3404.3.7.1 General. Quantities of liquids exceeding
those set forth in Section 3404.3.4.1 for storage in con-
trol areasshall bestoredinaliquid storageroom comply-
ing with this section and constructed and separated as
required by the International Building Code.

3404.3.7.2 Quantities and arrangement of storage.
The quantity limits and storage arrangements in liquid
storage rooms shall be in accordance with Tables
3404.3.6.3(2) and 3404.3.6.3(3) and Sections
3404.3.7.2.1 through 3404.3.7.2.3.

3404.3.7.2.1 Mixed storage. Where two or more
classes of liquids are stored in a pile or rack section:

1. Thequantity inthat pileor rack shall not exceed
the smallest of the maximum quantities for the
classes of liquids stored in accordance with
Table 3404.3.6.3(2) or 3404.3.6.3(3); and

2. Theheight of storageinthat pileor rack shall not
exceed the smallest of the maximum heightsfor
the classes of liquids stored in accordance with
Table 3404.3.6.3(2) or 3404.3.6.3(3).

3404.3.7.2.2 Separation and aisles. Piles shall be
separated from each other by at least 4-foot (1219
mm) aisles. Aisles shall be provided so that all con-

2007 OREGON FIRE CODE

width shall be provided.

3404.3.7.2.3 Stabilizing and supports. Containers
and piles shall be separated by pallets or dunnage to
provide stability and to prevent excessive stress to
container walls. Portable tanks stored over one tier
shall be designed to nest securely without dunnage.

Requirements for portable tank design shall be in
accordance with Chapter 6 of NFPA 30. Shelving,
racks, dunnage, scuffboards, floor overlay and similar
installations shall be of noncombustible construction
or of wood not less than a 1-inch (25 mm) nominal
thickness. Adequate material-handling equipment
shall be available to handle tanks safely at upper tier
levels.

3404.3.7.3 Spill control and secondary containment.
Liquid storagerooms shall be provided with spill control
and secondary containment in accordance with Section
2704.2.

3404.3.7.4 Ventilation. Liquid storage rooms shall be
ventilated in accordance with Section 2704.3.

3404.3.7.5 Fire protection. Fire protection for liquid
storage rooms shall comply with Sections 3404.3.7.5.1
and 3404.3.7.5.2.
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FLAMMABLE AND COMBUSTIBLE LIQUIDS

TABLE 3404.3.7.5.

1

AUTOMATIC AFFF-WATER PROTECTION REQUIREMENTS FOR SOLID-PILE AND PALLETIZED STORAGE OF LIQUIDS

IN METAL CONTAINERS OF 5-GALLON

CAPACITY OR LESS®P

CEILING SPRINKLER DESIGN AND DEMAND DURATION | DURATION
STORAGE HOSE AFFF WATER
PACKAGE CLASS Density Area Temperature| Maximum Orifice size HEIGHT DEMAND SUPPLY SUPPLY
TYPE LIQUID (gpm/ft?) |(square feet) rating spacing (inch) (feet) (gpm)°© (minimum) (hours)
Catoned | % 1S 0.0 2000 | 286°F | 100ftYhead| 0.531 1 500 15 2
1B, IC, II . 5 050r
Uncartoned and 111 0.30 2,000 286°F | 100 ft?/head 0531 12 500 15 2

For SI:  1inch=25.4 mm, 1 foot = 304.8 mm, 1 square foot = 0.0929 n?, 1 gallon per mi
1 gallon per minute per square foot = 40.75 L/min/n, °C. = [(°F)-32]/1.8.

nute=3.785L/m,

a System shall be a closed-head wet system with approved devices for proportioning aqueous film-forming foam.

b. Maximum ceiling height of 30 feet.
¢. Hose stream demand includes 1Y,-inch inside hand hose, when required.

3404.3.7.5.1 Fire-extinguishing systems. Liquid
storage rooms shall be protected by automatic sprin-
kler systems installed in accordance with Chapter 9
and Tables 3404.3.6.3(4) through 3404.3.6.3(7) and
Table3404.3.7.5.1. In-rack sprinklers shall also com-
ply with NFPA 13.

Automatic foam-water systems and automatic
agueous film-forming foam (AFFF) water sprinkler
systems shall not be used except when approved.

Protection criteriadevel oped from fire modeling or
full-scalefiretesting conducted at an approved testing
laboratory are allowed in lieu of the protection as
shown in Tables 3404.3.6.3(2) through 3404.3.6.3(7)
and Table 3404.3.7.5.1 when approved.

3404.3.7.5.2 Portable fire extinguishers. A mini-
mum of one approved portabl e fire extinguisher com-
plying with Section 906 and having arating of not less
than 20-B shall be located not less than 10 feet (3048
mm) or morethan 50feet (15240 mm) fromany Class
| or Il liquid storage area located outside of aliquid
storage room.

A minimum of one portable fire extinguisher hav-
ing arating of not lessthan 20-B shall be located out-
sideof, but not morethan 10 feet (3048 mm) from, the
door opening into aliquid storage room.

3404.3.8 Liquid storage warehouses. Buildings used for
storage of flammable or combustible liquids in quantities
exceeding those set forth in Section 3404.3.4 for control
areas and Section 3404.3.7 for liquid storage rooms shall
comply with Sections 3404.3.8.1 through 3404.3.8.5 and
shall be constructed and separated as required by the Inter-
national Building Code. 3404.

3404.3.8.1.2 Separation and aisles. Separation and
aisles shall be in accordance with Section
3404.3.7.2.2.

3404.3.8.2 Spill control and secondary containment.
Liquid storage warehouses shall be provided with spill
control and secondary containment asset forthin Section
2704.2.

3404.3.8.3 Ventilation. Liquid storage warehouses stor-
ing containers greater than 5 gallons (19 L) in capacity
shall beventilated at arate of not lessthan 0.25 cfm/sg. ft.
(0.075 m3/min per m?) of floor areaover thestorage area.

3404.3.8.4 Fire-extinguishing systems. Liquid storage
warehouses shall be protected by automatic sprinkler
systems installed in accordance with Chapter 9 and
Tables 3404.3.6.3(4) through 3404.3.6.3(7) and Table
3404.3.7.5.1, or Section 4.8.2 and Tables 4.8.2(a)
through (f) of NFPA 30. In-rack sprinklers shall aso
comply with NFPA 13.

Automatic foam-water systems and automatic AFFF
water sprinkler systems shall not be used except when
approved.

Protection criteria developed from fire modeling or
full-scale fire testing conducted at an approved testing
laboratory are allowed in lieu of the protection as shown
in Tables 3404.3.6.3(2) through 3404.3.6.3(7) and Table
3404.3.7.5.1 when approved.

3404.3.8.5 Warehouse hose lines. In liquid storage
warehouses, either 1Y/,-inch (38 mm) lined or 1-inch (25
mm) hard rubber hand hoselinesshall beprovidedin suf-
ficient number to reach all liquid storage areas and shall
be in accordance with Section 903 or Section 905.

4 Outdoor storage of containers and portable tanks.

. Storage of flammable and combustible liquids in closed con-
3404.3.8.1 Quantitiesand storage arrangement. The  ginersand portabletanksoutsideof buildingsshall bein accor-
total quantities of liquids in aliquid storage warehouse  gance with Section 3403 and Sections 3404.4.1 through

shall not belimited. The arrangement of storageshall be 3404,

4.8. Capacity limits for containers and portable tanks

inaccordancewith Table3404.3.6.3(2) or 3404.3.6.3(3). shall be in accordance with Section 3404.3.

3404.3.8.1.1 Mixed storage. Mixed storage shall be 3404.4.1 Plans. Storage shall be in accordance with
in accordance with Section 3404.3.7.2.1. approved plans.
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3404.4.2 L ocation on property. Outdoor storage of liquids
in containers and portabl e tanks shall be in accordance with
Table 3404.4.2. Storage of liquids near buildingslocated on
the same property shall be in accordance with this section.

3404.4.2.1 Mixed liquid piles. Where two or more
classes of liquids are stored in asingle pile, the quantity
in the pile shall not exceed the smallest of maximum
quantities for the classes of material stored.

3404.4.2.2 Access. Storage of containers or portable
tanks shall be provided with fire apparatus access roads
in accordance with Chapter 5.

3404.4.2.3 Security. The storage area shall be protected
against tampering or trespassers where necessary and
shall bekept freefrom weeds, debrisand other combusti-
ble materials not necessary to the storage.

3404.4.2.4 Stor age adj acent to buildings. A maximum
of 1,100 gallons (4163 L) of liquidsstored in closed con-
tainers and portable tanks s allowed adjacent to abuild-
ing located on the same premises and under the same
management, provided that:

1. The building does not exceed one story in height.
Such building shall be of fire-resistance-rated con-
struction with noncombustibl e exterior surfacesor
noncombustible construction and shall be used
principally for the storage of liquids; or

2. The exterior building wall adjacent to the storage
area shall have afire-resistance rating of not less
than 2 hours, having no openings to above-grade
areas within 10 feet (3048 mm) horizontally of
such storage and no openingsto below-grade areas
within 50 feet (15 240 mm) horizontally of such
storage.

The quantity of liquids stored adjacent to a building
protected in accordance with Item 2 isallowed to exceed
1,100 gallons (4163 L), provided that the maximum
quantity per pile does not exceed 1,100 gallons (4163 L)

FLAMMABLE AND COMBUSTIBLE LIQUIDS

and each pileis separated by a 10-foot-minimum (3048
mm) clear space along the common wall.

Where the quantity stored exceeds 1,100 gallons
(4163 L) adjacent to abuilding complyingwith Item 1, or
the provisions of Item 1 cannot be met, a minimum dis-
tance in accordance with Table 3404.4.2, column 7
(“Minimum Distanceto Lot Line of Property That Can
Be Built Upon™) shall be maintained between buildings
and the nearest container or portable tank.

3404.4.3 Spill control and secondary containment. Stor-
age areas shall be provided with spill control and secondary
containment in accordance with Section 3403.4.

Exception: Containers stored on approved containment
palletsin accordance with Section 2704.2.3 and contain-
ersstored in cabinets and lockers with integral spill con-
tainment.

3404.4.4 Security. Storage areas shall be protected against
tampering or trespassers by fencing or other approved con-
trol measures.

3404.4.5 Protection from vehicles. Guard posts or other
means shall be provided to protect exterior storage tanks
from vehicular damage. When guard postsareinstalled, the
posts shall be installed in accordance with Section 312.

3404.4.6 Clearance from combustibles. The storage area
shall bekept free from weeds, debrisand combustible mate-
rials not necessary to the storage. The area surrounding an
exterior storage areashall be kept clear of such materialsfor
aminimum distance of 15 feet (4572 mm).

3404.4.7 Weather protection. Weather protection for out-
door storage shall be in accordance with Section 2704.13.

3404.4.8 Empty container sand tank stor age. Thestorage
of empty tanks and containers previously used for the stor-
age of flammable or combustible liquids, unless free from
explosive vapors, shall be stored as required for filled con-
tainers and tanks. Tanks and containers when emptied shall
havethecoversor plugsimmediately replacedin openings.

TABLE 3404.4.2
OUTDOOR LIQUID STORAGE IN CONTAINERS AND PORTABLE TANKS

CONTAINER STORAGE— PORTABLE TANK STORAGE MINIMUM DISTANCE

MAXIMUM PER PILE —MAXIMUM PER PILE TO LOT LINE OF MINIMUM DISTANCE

MINIMUM DISTANCE | PROPERTY THAT | TO PUBLIC STREET,

BETWEEN PILES OR CAN BE BUILT PUBLIC ALLEY OR

CLASS OF | Quantity®® Height Quantity®? Height RACKS UPON¢®¢ PUBLIC WAY®
LIQUID (gallons) (feet) (gallons) (feet) (feet) (feet) (feet)

1A 1,100 10 2,200 7 5 50 10
IB 2,200 12 4,400 14 5 50 10
IC 4,400 12 8,800 14 5 50 10
I 8,800 12 17,600 14 5 25 5
11 22,000 18 44,000 14 5 10 5

For SI:  1foot=304.8 mm, 1 gallon3.785 L.
a. For mixed class storage, see Section 3404.4.2.
b. For storageinracks, the quantity limitsper pile do not apply, but therack arrangement shall be limited to amaximum of 50 feet in length and two rows or 9 feet in

depth.
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c. If protection by a public fire department or private fire brigade capable of providing cooling water streams is not available, the distance shall be doubled.
d. Whenthetotal quantity stored doesnot exceed 50 percent of themaximum allowed per pile, thedistancesarea | owed to bereduced 50 percent, but not | essthan 3feet.

339



FLAMMABLE AND COMBUSTIBLE LIQUIDS

SECTION 3405
DISPENSING, USE, MIXING AND HANDLING

3405.1 Scope. Dispensing, use, mixing and handling of flam-
mableliquidsshall bein accordancewith Section 3403 and this
section. Tank vehicle and tank car loading and unloading and
other special operations shall be in accordance with Section
3406.

Exception: Containers of organic coatings having no fire
point and which are opened for pigmentation are not
required to comply with this section.

3405.2 Liquid transfer. Liquid transfer equipment and meth-
odsfor transfer of Classl, Il and I11A liquids shall be approved
and beinaccordancewith Sections 3405.2.1 through 3405.2.6.

3405.2.1 Pumps. Positive-displacement pumps shall be
provided with pressure relief discharging back to the tank,
pump suction or other approved location, or shall be pro-
vided with interlocks to prevent over-pressure.

3405.2.2 Pressured systems. Where gases are introduced
to provide for transfer of Class| liquids, or Class 11 and 111
liquids transferred at temperatures at or above their flash
points by pressure, only inert gases shall be used. Controls,
including pressure relief devices, shall be provided to limit
the pressure so that the maximum working pressure of
tanks, containers and piping systems cannot be exceeded.
Where devices operating through pressure within atank or
container are used, the tank or container shall be a pressure
vessel approved for theintended use. Air or oxygen shall not
be used for pressurization.

Exception: Air transfer of Class!l and 11 liquids at tem-
peratures below their flash points.

3405.2.3 Piping, hoses and valves. Piping, hoses and
valves used in liquid transfer operations shall be approved
or listed for the intended use.

3405.2.4 Classl, Il and I11 liquids. Class| and I1 liquids or
Class Il liquids that are heated up to or above their flash
pointsshall betransferred by one of thefollowing methods:

Exception: Liquids in containers not exceeding a
5.3-gallon (20 L) capacity.

1. From safety cans complying with UL 30.
2. Through an approved closed piping system.

3. From containersor tanks by an approved pump taking
suction through an opening in the top of the container
or tank.

4. For Class|B, IC, Il and Il liquids, from containers or
tanks by gravity through an approved self-closing or
automatic-closing valve when the container or tank
and dispensing operations are provided with spill
control and secondary containment in accordance
with Section 3403.4. Class|A liquidsshall not bedis-
pensed by gravity from tanks.

5. Approved engineered liquid transfer systems.

3405.2.5Manual container filling oper ationsfor Classl|
liquids. Class| liquidsand Class |1 or |11 liquids heated to
or abovetheir flash pointsshall not betransferred into con-
tainers unless the nozzle and containers are electrically
interconnected. Acceptable methods of electrical inter-
connection include:

1. Metalicfloor plates on which containers stand while
filling, when such floor plates are electrically con-
nected to the fill stem; or

2. Wherethefill stemisbonded to the container during
filling by means of abond wire.

3405.2.6 Automatic container-filling oper ationsfor Class
| liquids. Container-filling operations for Class | liquids
involving conveyor belts or other automatic-feeding opera-
tions shall be designed to prevent static accumulations.

3405.3 Use, dispensing and mixing inside of buildings.
Indoor use, dispensing and mixing of flammable and combus-
tible liquids shall be in accordance with Sections 3405.2 and
3405.3.1 through 3405.3.5.3.

3405.3.1 Closure of mixing or blending vessels. Vessels
used for mixing or blending of Class| liquidsand Classl| or
[11 liquids heated up to or above their flash points shall be
provided with self-closing, tight-fitting, noncombustible
lids that will control afire within such vessal.

Exception: Where such devices are impractical,
approved automatic or manually controlled fire-extin-
guishing devices shall be provided.

3405.3.2 Bonding of vessels. Where differences of potential
could be created, vessels containing Class| liquidsor liquids
handled at or abovetheir flash pointsshall beelectrically con-
nected by bond wires, ground cables, piping or similar means

TABLE 3405.3.4(1)
SEPARATION OF PROCESSING VESSELS FROM LOT LINES

LOCATION?
PROCESSING VESSELS WITH EMERGENCY RELIEF VENTING Stable liquids Unstable liquids
Not in excess of 2.5 psig Table 3405.3.4(2) 2.5 times Table 3405.3.4(2)
Over 2.5 psig 1.5 times Table 3405.3.4(2) 4 times Table 3405.3.4(2)

For SI: 1 pound per square inch gauge = 6.895 kPa.

a. Where protection of exposures by a public fire department or private fire brigade capable of providing cooling water streams on structuresis not provided, dis-

tances shall be doubled.
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TABLE 3405.3.4(2)

FLAMMABLE AND COMBUSTIBLE LIQUIDS

REFERENCE TABLE FOR USE WITH TABLE 3405.3.4(1)

MINIMUM DISTANCE FROM LOT LINE OF A LOT MINIMUM DISTANCE FROM NEAREST SIDE OF ANY
WHICH IS OR CAN BE BUILT UPON, INCLUDING THE PUBLIC WAY OR FROM NEAREST IMPORTANT
TANK CAPACITY OPPOSITE SIDE OF A PUBLIC WAY BUILDING ON THE SAME PROPERTY
(gallons) (feet) (feet)

275 or less 5 5
276 to 750 10 5
751 t0 12,000 15 5
12,001 to 30,000 20 5
30,001 to 50,000 30 10
50,001 to 100,000 50 15
100,001 to 500,000 80 25
500,001 to 1,000,000 100 35
1,000,001 to 2,000,000 135 45
2,000,001 to 3,000,000 165 55
3,000,001 or more 175 60

For SI:  1foot =304.8 mm, 1 gallon=3.785L.

to a gtatic grounding system to maintain equipment at the
same electrical potential to prevent sparking.

3405.3.3 Heating, lighting and cooking appliances. Heat-
ing, lighting and cooking appliances which utilize Class |
liquidsshall not be operated withinabuilding or structure.

Exception: Operation in single-family dwellings.

3405.3.4 Location of processing vessels. Processing ves-
sels shall be located with respect to distances to lot lines of
adjoining property which can be built on, in accordance
with Tables 3405.3.4(1) and 3405.3.4(2).

Exception: Where the exterior wall facing the adjoining
lot lineisablank wall having afire-resistancerating of not
less than 4 hours, the fire code officia is authorized to
modify the distances. The distance shall not be less than
that set forth inthe International Building Code, and when
Class |A or unstable liquids are involved, explosion con-
trol shall be provided in accordance with Section 911.

3405.3.5 Quantity limitsfor use. Liquid use quantity limi-
tations shall comply with Sections 3405.3.5.1 through
3405.3.5.3.

3405.3.5.1 Maximum allowable quantity per control
area. Indoor use, dispensing and mixing of flammable
and combustible liquids shall not exceed the maximum
alowable quantity per control area indicated in Table
2703.1.1(1) and shall not exceed the additional limita-
tions set forth in Section 3405.3.5.

Exception: Cleaning with Classl, Il and I1IA liquids
shall be in accordance with Section 3405.3.6.

Use of hazardous production material flammable and
combustible liquids in Group H-5 occupancies shall be
in accordance with Chapter 18.

3405.3.5.2 Occupancy quantity limits. The following
limits for quantities of flammable and combustible lig-
uids used, dispensed or mixed based on occupancy clas-
sification shall not be exceeded.
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Exception: Cleaning with Classl, I, or lI1A liquids
shall be in accordance with Section 3405.3.6.

1

Group A occupancies. Quantities in Group A
occupancies shall not exceed that necessary for
demonstration, treatment, laboratory work,
maintenance purposes and operation of equip-
ment, and shall not exceed quantitiesset forthin
Table 2703.1.1(1).

. Group B occupancies: Quantities in drinking,

dining, office and school uses within Group B
occupancies shall not exceed that necessary for
demonstration, treatment, laboratory work,
mai ntenance purposes and operation of equip-
ment, and shall not exceed quantitiesset forthin
Table 2703.1.1(2).

. Group E occupancies. Quantities in Group E

occupancies shall not exceed that necessary for
demonstration, treatment, laboratory work,
mai ntenance purposes and operation of equip-
ment and shall not exceed quantities set forthin
Table 2703.1.1(2).

. Group F occupancies: Quantities in dining,

office and school uses within Group F occupan-
cies shal not exceed that necessary for demon-
stration, laboratory work, maintenance purposes
and operation of equipment, and shall not exceed
quantities set forth in Table 2703.1.1(1).

. Group | occupancies. Quantities in Group |

occupancies shall not exceed that necessary for
demonstration, laboratory work, maintenance
purposes and operation of equipment, and shall
not exceed quantities set forth in Table
2703.1.1(1).

. Group M occupancies: Quantities in dining,

officeand school useswithin Group M occupan-
cies shal not exceed that necessary for demon-
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stration, laboratory work, maintenance purposes
and operation of equipment, and shall not exceed
quantities set forth in Table 2703.1.1(1).

7. Group R occupancies: Quantities in Group R
occupancies shall not exceed that necessary for
maintenance purposes and operation of equip-
ment, and shall not exceed quantitiesset forthin
Table 2703.1.1(1).

8. Group S occupancies: Quantitiesin dining and
office uses within Group S occupancies shall
not exceed that necessary for demonstration,
laboratory work, maintenance purposes and
operation of equipment and shall not exceed
quantities set forth in Table 2703.1.1(1).

3405.3.5.3 Quantities exceeding limits for control
areas. Quantities exceeding the maximum allowable
quantity per control area indicated in Sections
3405.3.5.1 and 3405.3.5.2 shall be in accordance with
the following:

1. For open systems, indoor use, dispensing and mix-
ing of flammable and combustible liquids shall be
within a room or building complying with the
International Building Code and Sections
3405.3.7.1 through 3405.3.7.5.

2. For closed systems, indoor use, dispensing and
mixing of flammable and combustible liquids
shall bewithin aroom or building complying with
the International Building Code and Sections
3405.3.7 through 3405.3.7.4 and 3405.3.7.6.

3405.3.6 Cleaning with flammable and combustible lig-
uids. Cleaning with Class |, Il and I11A liquids shall bein
accordance with this section.

342

Exceptions:
1. Dry cleaning shdl bein accordancewith Chapter 12.

2. Spray-nozzle cleaning shall bein accordance with
Section 1503.3.5.

3405.3.6.1 Cleaning oper ations. Class | A liquids shall
not be used for cleaning. Cleaning with ClassIB, ICor ||
liquids shall be conducted as follows:

1. Inaroom or building in accordance with Section
3405.3.7; or

2. Inamachinelisted and approved for thepurposein
accordance with Section 3405.3.6.2.

Exception: Materials used in commercial and
industrial process-related cleaning operations
inaccordancewith other provisionsof thiscode
and not involving facilities maintenance clean-
ing operations.

3405.3.6.2 Listed and approved machines. Partscleaning
and degreasing conducted in listed and approved machines
in accordance with Section 3405.3.6.1 shdl be in accor-
dance with Sections 3405.3.6.2.1 through 3405.3.6.2.7.

3405.3.6.2.1 Solvents. Solvents shall be classified
and shall be compatible with the machines within
which they are used.

3405.3.6.2.2 M achine capacities. The quantity of sol-
vent shall not exceed the listed design capacity of the
machine for the solvent being used with the machine.

3405.3.6.2.3 Solvent quantity limits. Solvent quan-
tities shall be limited as follows:

1. Machines without remote solvent reservoirs
shall belimited to quantities set forth in Section
3405.3.5.

2. Machineswith remote solvent reservoirs using
Class| liquids shall be limited to quantities set
forth in Section 3405.3.5.

3. Machineswith remote solvent reservoirs using
Class Il liquids shall be limited to 35 galons
(132 L) per machine. The total quantities shall
not exceed an aggregate of 240 gallons (908 L)
per control area in buildings not equipped
throughout with an approved automatic sprin-
kler system and an aggregate of 480 gallons
(1817 L) per control areain buildings equipped
throughout with an approved automatic sprin-
kler system in accordance with Section
903.3.1.1.

4. Machineswith remote solvent reservoirs using
ClasslIIA liquidsshall belimited to 80 gallons
(303 L) per machine.

3405.3.6.2.4 Immersion soaking of parts. Work
areasof machineswith remote solvent reservoirsshall
not be used for immersion soaking of parts.

3405.3.6.2.5 Separ ation. Multiple machines shall be
separated from each other by a distance of not less
than 30feet (9144 mm) or by afirebarrier withamini-
mum 1-hour fire-resistance rating.

3405.3.6.2.6 Ventilation. Machines shall be located
in areas adequately ventilated to prevent accumula-
tion of vapors.

3405.3.6.2.7 Installation. Machines shall be
installed in accordance with their listings.

3405.3.7 Roomsor buildingsfor quantitiesexceedingthe
maximum allowable quantity per control area. Where
required by Section 3405.3.5.3 or 3405.3.6.1, rooms or
buildings used for use, dispensing or mixing of flammable
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and combustible liquids shall be in accordance with Sec-
tions 3405.3.7.1 through 3405.3.7.6.3.

3405.3.7.1 Construction, location and fire protection.
Rooms or buildings classified in accordance with the
International Building Code as Group H-2 or H-3 occu-
panciesbased on use, dispensing or mixing of flammable
or combustible liquids shall be constructed in accor-
dance with the International Building Code.

3405.3.7.2 Basements. In rooms or buildings classified
in accordance with the International Building Code as
Group H-2 or H-3, dispensing or mixing of flammableor
combustibleliquidsshall not be conducted in basements.

3405.3.7.3 Fire protection. Rooms or buildings classi-
fied in accordance with the International Building Code
as Group H-2 or H-3 occupancies shall be equipped with
an approved automatic fire-extinguishing system in
accordance with Chapter 9.

3405.3.7.4 Door s. Interior doors to rooms or portions of
such buildings shall be self-closing fire doors in accor-
dance with the International Building Code.

3405.3.7.5 Open systems. Use, dispensing and mixing
of flammable and combustible liquids in open systems
shall be in accordance with Sections 3405.3.7.5.1
through 3405.3.7.5.3.

3405.3.7.5.1 Ventilation. Continuous mechanical
ventilation shall be provided at arate of not lessthan 1
cubicfoot per minute per squarefoot [0.00508 m3/(sx
m?)] of floor area over the design area. Provisions
shall be madefor introduction of makeup air in sucha
manner to include all floor areas or pits where vapors
cancollect. Local or spot ventilation shall beprovided
when needed to prevent the accumulation of hazard-
ous vapors. Ventilation system design shall comply
with the International Building Code and Interna-
tional Mechanical Code.

Exception: Where natural ventilation can be
shown to be effective for the materials used, dis-
pensed or mixed.

3405.3.7.5.2 Explosion control. Explosion control
shall be provided in accordance with Section 911.

3405.3.7.5.3 Spill control and secondary contain-
ment. Spill control shall be provided in accordance
with Section 3403.4 where Class |, Il or I11A liquids
are dispensed into containers exceeding a 1.3-gallon
(5 L) capacity or mixed or used in open containers or
systems exceeding a5.3-gallon (20 L) capacity. Spill
control and secondary containment shall be provided
in accordance with Section 3403.4 when the capacity
of anindividual container exceeds 55 gallons (208 L)
or the aggregate capacity of multiple containers or
tanks exceeds 100 gallons (378.5L).
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3405.3.7.6 Closed systems. Use or mixing of flammable
or combustibleliquidsin closed systems shall bein accor-
dance with Sections 3405.3.7.6.1 through 3405.3.7.6.3.

3405.3.7.6.1 Ventilation. Closed systems designed
to be opened aspart of normal operationsshall be pro-
vided with ventilation in accordance with Section
3405.3.7.5.1.

3405.3.7.6.2 Explosion control. Explosion control
shall be provided when an explosive environment can
occur asaresult of the mixing or use process. Explo-
sion control shall bedesigned in accordance with Sec-
tion 911.

Exception: When process vessels are designed to
contain fully the worst-case explosion anticipated
within the vessel under process conditions consid-
ering the most likely failure.

3405.3.7.6.3 Spill control and secondary contain-
ment. Spill control shall be provided in accordance
with Section 3403.4 when flammable or combustible
liquids are dispensed into containers exceeding a
1.3-gallon (5L) capacity or mixed or used in open con-
tainersor systemsexceeding a5.3-gallon (20 L) capac-
ity. Spill control and secondary containment shall be
provided in accordance with Section 3403.4 when the
capacity of anindividua container exceeds 55 gallons
(208 L) or the aggregate capacity of multiple contain-
ers or tanks exceeds 1,000 gallons (3785 L).

3405.3.8 Usg, dispensing and handling outside of build-
ings. Outside use, dispensing and handling shall bein accor-
dance with Sections 3405.3.8.1 through 3405.3.8.3.

Dispensing of liquids into motor vehicle fuel tanks at
motor fuel-dispensing facilities shall bein accordance with
Chapter 22.

3405.3.8.1 Spill control and drainage control. Outside
use, dispensing and handling areas shall be provided
with spill control as set forth in Section 3403.4.

3405.3.8.2 L ocation on property. Dispensing activities
which exceed the quantities set forth in Table 3405.3.8.2
shall not be conducted within 15 feet (4572 mm) of
buildings or combustible materials or within 25 feet
(7620 mm) of building openings, ot lines, public streets,
public aleys or public ways. Dispensing activities that
exceed the quantities set forth in Table 3405.3.8.2 shall
not be conducted within 15 feet (4572 mm) of storage of
Classl, Il or 111 liquids unless such liquids are stored in
tanks which are listed and labeled as 2-hour protected
tank assembliesin accordance with UL 2085.

Exceptions:

1. The requirements shall not apply to areas
where only the following are dispensed: Class
[11 liquids; liquidsthat are heavier than water;
water-miscible liquids; and liquids with vis-
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cosities greater than 10,000 centipoise (cp)
(10 Pa-s).

2. Flammable and combustible liquid dispensing
inrefineries, chemical plants, processfacilities,
gas and crude oil production facilities and oil
blending and packaging facilities, terminals
and bulk plants.

TABLE 3405.3.8.2
MAXIMUM ALLOWABLE QUANTITIES FOR
DISPENSING OF FLAMMABLE AND COMBUSTIBLE
LIQUIDS IN OUTDOOR CONTROL AREAS2P

CLASS OF LIQUID QUANTITY (gallons)

Flammable

Class|A 10

Class 1B 15

ClassIC 20

Combination Class |A, IBand IC 30¢
Combustible

Class || 30

ClasslIIA 80

Class|1IB 3,300

ForSI: 1galon=3.785L.
a. For definition of “Outdoor Control Area,” see Section 2702.1.

b.

The fire code official is authorized to impose specia conditions regarding
locations, types of containers, dispensing units, fire control measures and
other factors involving fire safety.

. Containing not more than the maximum allowabl e quantity per control area

of each individual class.

3405.3.8.3 Location of processing vessels. Processing
vessels shall be located with respect to distances to lot
lines which can be built on in accordance with Table
3405.3.4(1).

Exception: Inrefineries and distilleries.

3405.3.8.4 Weather protection. Weather protection for
outdoor use shall be in accordance with Section
2705.3.9.

3405.4 Solvent distillation units. Solvent distillation units
shall comply with Sections 3405.4.1 through 3405.4.9.

3405.4.1 Unit with a capacity of 60 gallons or less. Sol-
vent distillation units used to recycle Class |, Il or I11A lig-
uids having a ditillation chamber capacity of 60 gallons
(227 L) or lessshall belisted, labeled and installed in accor-
dance with Section 3405.4 and UL 2208.

Exceptions:

1. Solvent digtillation unitsinstalled in dry cleaning
plants in accordance with Chapter 12.

2. Solvent distillation units used in continuous
through-put industrial processes where the source
of heat is remotely supplied using steam, hot
water, oil or other heat transfer fluids, thetempera-
ture of which is below the auto-ignition point of
the solvent.

3. Solvent distillation unitslisted for and used in lab-
oratories.

4. Approved research, testing and experimental pro-
CesSSes.
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3405.4.2 Unitswith a capacity exceeding 60 gallons. Sol-
vent distillation units used to recycle Class|, Il or 1A lig-
uids, having a distillation chamber capacity exceeding 60
galons (227 L) shal be used in locations that comply with
the use and mixing requirements of Section 3405 and other
applicable provisionsin this chapter.

3405.4.3 Prohibited processing. Classl, Il and 1A liquids
aso classified as unstable (reactive) shall not be processed
in solvent distillation units.

Exception: Appliances listed for the distillation of
unstable (reactive) solvents.

3405.4.4 L abeling. A permanent label shall be affixed to the
unit by themanufacturer. Thelabel shall indicatethe capacity
of the distillation chamber, and the distance the unit shall be
placed away from sourcesof ignition. Thelabel shall indicate
the productsfor which the unit hasbeen listed for use or refer
to the instruction manual for alist of the products.

3405.45 Manufacturer’s instruction manual. An
instruction manual shall be provided. The manual shall be
readily available for the user and the fire code official. The
manual shall includeinstallation, use and servicing instruc-
tions. It shall identify theliquidsfor which the unit hasbeen
listed for distillation purposes along with each liquid'sflash
point and auto-ignition temperature. For units with adjust-
able controls, themanual shall includedirectionsfor setting
the heater temperature for each liquid to be instilled.

3405.4.6 Location. Solvent distillation units shall be used
in locations in accordance with the listing. Solvent distilla
tion units shall not be used in basements.

3405.4.7 Storage of liquids. Distilled liquids and liquids
awaiting distillation shall be stored in accordance with Sec-
tion 3404.

3405.4.8 Stor age of residues. Hazardous residue from the
distillation process shall be stored in accordance with Sec-
tion 3404 and Chapter 27.

3405.4.9 Portable fire extinguishers. Approved portable
fireextinguishers shall be provided in accordance with Sec-
tion 906. At least one portabl e fire extinguisher having arat-
ing of not lessthan 40-B shall belocated not lessthan 10 feet
(3048 mm) or more than 30 feet (9144 mm) from any sol-
vent distillation unit.

3405.5 Alcohol-based hand rubs classified asClass| or ||
liquids. The use of wall-mounted dispensers containing al co-
hol-based hand rubsclassified asClass| or |1 liquidsshall bein
accordance with all of the following:

1. The maximum capacity of each dispenser shall be 68
ounces (2L).

2. Theminimum separation between dispensers shall be 48
inches (1219 mm).

3. Thedispensersshall not beinstalled directly adjacent to,
directly above or below an electrical receptacle, switch,
appliance, device or other ignition source. The wall
space between the dispenser and the floor shall remain
clear and unobstructed.
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4. Dispensers shall be mounted so that the bottom of the
dispenser is a minimum of 42 inches (1067 mm) and a
maximum of 48 inches (1219 mm) above the finished
floor.

5. Dispensers shall not release their contents except when
the dispenser is manually activated.

6. Storage and use of alcohol-based hand rubs shall be in
accordance with the applicable provisions of Sections
3404 and 3405.

7. Dispensersinstalled in occupancies with carpeted floors
shall only be allowed in smoke compartments or fire
areas equipped throughout with an approved automatic
sprinkler systemin accordancewith Section 903.3.1.1 or
903.3.1.2.

3405.5.1 Corridor installations. Where wall-mounted dis-
pensers containing acohol-based hand rubs are ingtalled in
corridors, they shall be in accordance with al of the follow-
ing:

1. Aerosol containers shall not be allowed in corridors.

2. The maximum capacity of each dispenser shall be 41
ounces (1.2L).

3. Themaximum quantity allowed inacorridor withina
control area shall be 10 gallons (37.85L).

4. Theminimum corridor width shall be 72inches (1829
mm).

5. Projectionsintoacorridor shall bein accordancewith
Section 1003.3.3.

SECTION 3406
SPECIAL OPERATIONS

3406.1 General. This section shall cover the provisions for
special operations which include, but are not limited to, stor-
age, use, dispensing, mixing or handling of flammable and
combustible liquids. The following special operations shall be
in accordance with Sections 3401, 3403, 3404 and 3405,
except as provided in Section 3406.

1. Storage and dispensing of flammable and combustible
liquids on farms and construction sites.

2. Well drilling and operating.
3. Bulk plants or terminals.

4. Bulk transfer and process transfer operations utilizing
tank vehicles and tank cars.

5. Tank vehicles and tank vehicle operation.
6. Refineries.
7. Vapor recovery and vapor-processing systems.

3406.2 Stor age and dispensing of flammableand combusti-
bleliquidson farms and construction sites. Permanent and
temporary storage and dispensing of Class| and |1 liquids for
private use on farms and rural areas and at construction sites,
earth-moving projects, gravel pits or borrow pits shal be in
accordance with Sections 3406.2.1 through 3406.2.8.1.
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Exception: Storage and use of fuel oil and containers con-
nected with oil-burning equipment regul ated by Section 603
and the International Mechanical Code.

3406.2.1 Combustiblesand open flamesnear tanks. Stor-
ageareasshall bekept freefrom weedsand extraneous com-
bustible material. Open flames and smoking are prohibited
in flammable or combustible liquid storage areas.

3406.2.2 Marking of tanks and containers. Tanks and
containers for the storage of liquids above ground shall be
conspicuously marked with the name of the product which
they contain and the words: FLAMMABLE—KEEP FIRE
AND FLAME AWAY. Tanks shall bear theadditional mark-
ing: KEEP 50 FEET FROM BUILDINGS.

3406.2.3 Container sfor storageand use. Metal containers
used for storage of Class| or |1 liquidsshall beinaccordance
with DOTnrequirementsor shall beof an approved design.

Discharge devicesshall beof atypethat do not developan
internal pressure on the container. Pumping devices or
approved self-closing faucets used for dispensing liquids
shall not leak and shall be well-maintained. Individua con-
tainers shall not be interconnected and shall be kept closed
when not in use.

Containers stored outside of buildings shall be in accor-
dance with Section 3404 and the International Building
Code.

3406.2.4 Permanent and temporary tanks. The capacity
of permanent above-ground tanks containing Class | or 11
liquids shall not exceed 1,100 gallons (4164 L). The capac-
ity of temporary above-ground tankscontaining Class| or |1
liquids shall not exceed 10,000 gallons (37 854 L). Tanks
shall be of the single-compartment design.

Exception: Permanent above-ground tanks of greater
capacity which meet therequirementsof Section 3404.2.

3406.2.4.1 Fill-opening security. Fill openings shall be
equipped with a locking closure device. Fill openings
shall be separate from vent openings.

3406.2.4.2 Vents. Tanks shall be provided withamethod
of normal and emergency venting. Normal vents shall
also be in accordance with Section 3404.2.7.3.

Emergency vents shall be in accordance with Section
3404.2.7.4. Emergency vents shall be arranged to dis-
chargein amanner which preventslocalized overheating
or flameimpingement on any part of thetank in the event
that vapors from such vents are ignited.

3406.2.4.3 Location. Tanks containing Class| or Il lig-
uidsshall bekept outsideand at | east 50 feet (15 240 mm)
from buildings and combustible storage. Additional dis-
tance shall be provided when necessary to ensure that
vehicles, equipment and containers being filled directly
from such tankswill not belessthan 50 feet (15 240 mm)
fromstructures, haystacksor other combustiblestorage.

3406.2.4.4 Locations where above-ground tanks are
prohibited. The storage of Class | and Il liquids in
above-ground tanksis prohibited within the limits estab-
lished by law asthelimitsof districtsin which such stor-
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ageisprohibited (see Section 3 of the Sample Ordinance
for Adoption of thelnternational Fire Codeon pagev).

3406.2.5 Type of tank. Tanks shall be provided with top
openings only or shall be elevated for gravity discharge.

3406.2.5.1 Tanks with top openings only. Tanks with
top openings shall be mounted as follows:

1. Onwell-constructed metal legs connected to shoes
or runners designed so that the tank is stabilized
and the entire tank and its supports can be moved
asaunit; or

2. For stationary tanks, on astable base of timbersor
blocks approximately 6 inches (152 mm) in height
which prevents the tank from contacting the
ground.

3406.2.5.1.1 Pumps and fittings. Tanks with top
openings only shall be equipped with a tightly and
permanently attached, approved pumping device hav-
ing an approved hose of sufficient length for filling
vehicles, equipment or containers to be served from
the tank. Either the pump or the hose shall be
equipped with a padlock to its hanger to prevent tam-
pering. An effective antisiphoning device shall be
included in the pump discharge unless a self-closing
nozzle is provided. Siphons or internal pressure dis-
charge devices shall not be used.

1. Thetank vehicle' s specific function isthat of supply-
ing fuel to motor vehicle fuel tanks.

2. Thedispensing hose does not exceed 100 feet (30480
mm) in length.

3. Thedispensing nozzle is an approved type.

4. The dispensing hose is properly placed on an
approved reel or in a compartment provided before
the tank vehicleis moved.

5. Signs prohibiting smoking or open flames within 25
feet (7620 mm) of the vehicle or thepoint of refueling
are prominently posted on the tank vehicle.

6. Electrical devicesand wiring in areas where fuel dis-
pensing isconducted arein accordancewith theInter-
national Code Council Electrical Code
Administrative Provisions.

7. Tank vehicle-dispensing equipment is operated only
by designated personnel who are trained to handle
and dispense motor fuels.

8. Provisions are made for controlling and mitigating
unauthorized discharges.

3406.2.8.1 Location. Dispensing from tank vehicles
shall be conducted at least 50 feet (15 240 mm) from
structures or combustible storage.

3406.3 Well drilling and operating. Wellsfor oil and natural
gas shall be drilled and operated in accordance with Sections
3406.3.1 through 3406.3.8.

3406.2.5.2 Tanks for gravity discharge. Tanks with a
connection in the bottom or the end for gravity-dispens-

ing liquids shall be mounted and equipped as follows:

1. Supports to elevate the tank for gravity discharge
shall be designed to carry all required loads and
provide stability.

2. Bottom or end openingsfor gravity discharge shall
be equipped with a valve located adjacent to the
tank shell which will close automatically in the
event of fire through the operation of an effective
heat-activated releasing device. Where this valve
cannot be operated manually, it shall be supple-
mented by a second, manually operated valve.

The gravity discharge outlet shall be provided with an
approved hose equipped with a self-closing valve at the
discharge end of a type that can be padlocked to its
hanger.

3406.2.6 Spill control drainage control and diking.
Indoor storage and dispensing areas shall be provided with
spill control and drainage control as set forth in Section
3403.4. Outdoor storage areas shall be provided with drain-
age control or diking as set forth in Section 3404.2.10.

3406.2.7 Portable fire extinguishers. Portable fire
extinguishers with a minimum rating of 20-B:C and com-
plying with Section 906 shall be provided whererequired by
thefire code official.

3406.2.8 Dispensing from tank vehicles. Where approved,
liquids used asfuelsare allowed to be transferred from tank
vehicles into the tanks of motor vehicles or special equip-
ment, provided:
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3406.3.1 L ocation. Thelocation of wellsshall comply with
Sections 3406.3.1.1 through 3406.3.1.3.2.

3406.3.1.1 Stor agetanksand sour cesof ignition. Stor-
agetanksor boilers, fired heaters, open-flame devices or
other sources of ignition shall not be located within 25
feet (7620 mm) of well heads. Smoking is prohibited at
wells or tank locations except as designated and in
approved posted areas.

Exception: Engines used in the drilling, production
and serving of wells.

3406.3.1.2 Streets and railways. Wells shall not be
drilled within 75 feet (22 860 mm) of any dedicated pub-
licstreet, highway or nearest rail of an operating railway.

3406.3.1.3 Buildings. Wells shall not be drilled within
100 feet (30 480 mm) of buildings not necessary to the
operation of the well.

3406.3.1.3.1 Group A, E or | buildings. Wells shall
not be drilled within 300 feet (91 440 mm) of build-
ings with an occupancy in Group A, E or I.

3406.3.1.3.2 Existing wells. Where wells are exist-
ing, buildings shall not be constructed within the dis-
tances set forth in Section 3406.3.1 for separation of
wells or buildings.

3406.3.2 Waste control. Control of waste material s associ-
ated with wells shall comply with Sections 3406.3.2.1 and
3406.3.2.2.
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3406.3.2.1 Discharge on a street or water channel.
Liquids containing crude petroleum or its products shall
not be discharged into or on streets, highways, drainage
canalsor ditches, stormdrainsor flood control channels.

3406.3.2.2 Discharge and combustible materials on
ground. The surface of the ground under, around or near
wells, pumps, boilers, oil storagetanks or buildings shall
bekept freefromoil, wasteoil, refuse or wastematerial.

3406.3.3 Sumps. Sumps associated with wellsshall comply
with Sections 3406.3.3.1 through 3406.3.3.3.

3406.3.3.1 Maximum width. Sumps or other basinsfor
the retention of oil or petroleum products shall not
exceed 12 feet (3658 mm) in width.

3406.3.3.2 Backfilling. Sumps or other basins for the
retention of oil or petroleum products larger than 6 feet
by 6 feet by 6 feet (1829 mm by 1829 mm by 1829 mm)
shall not be maintained longer than 60 days after the ces-
sation of drilling operations.

3406.3.3.3 Security. Sumps, diversion ditches and
depressions used as sumps shall be securely fenced or
covered.

3406.3.4 Prevention of blowouts. Protection shall be pro-
vided to control and prevent the blowout of awell. Protec-
tion equipment shall meet federal, state and other applicable
jurisdiction requirements.

3406.3.5 Storage tanks. Storage of flammable or combus-
tible liquids in tanks shall be in accordance with Section
3404. Oil storage tanks or groups of tanks shall have posted
in a conspicuous place, on or near such tank or tanks, an
approved sign with the name of the owner or operator, or the
|ease number and thetel ephone number wherearesponsible
person can be reached at any time.

3406.3.6 Soundpr oofing. Where soundproofing material is
required during oil field operations, such material shall be
noncombustible.

3406.3.7 Signs. Well locations shall have posted in a con-
spicuous place on or near such tank or tanks an approved
sign with the name of the owner or operator, hame of the
leasee or the lease number, the well number and the tele-
phone number where aresponsible person can bereached at
any time. Such signs shall be maintained on the premises
from the time materials are delivered for drilling purposes
until the well is abandoned.

3406.3.8 Field-loading racks. Field-loading racks shall be
in accordance with Section 3406.5.

3406.4 Bulk plantsor terminals. Portionsof propertieswhere
flammable and combustible liquids are received by tank ves-
sels, pipelines, tank cars or tank vehicles and which are stored
or blended in bulk for the purpose of distributing such liquids
by tank vessels, pipelines, tanks cars, tank vehicles or contain-
ers shal be in accordance with Sections 3406.4.1 through
3406.4.10.4.

3406.4.1 Building construction. Buildings shall be con-
structed in accordance with the International Building
Code.
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3406.4.2 Means of egress. Rooms in which liquids are
stored, used or transferred by pumps shall have means of
egress arranged to prevent occupants from being trapped in
the event of fire.

3406.4.3 Heating. Rooms in which Class | liquids are
stored or used shall be heated only by means not constitut-
ing asource of ignition, such as steam or hot water. Rooms
containing heating appliances involving sources of ignition
shall be located and arranged to prevent entry of flammable
vapors.

3406.4.4 Ventilation. Ventilation shall be provided for
rooms, buildings and enclosuresinwhich Class| liquidsare
pumped, used or transferred. Design of ventilation systems
shall consider the relatively high specific gravity of the
vapors. When natural ventilationisused, adequate openings
in outside walls at floor level, unobstructed except by lou-
versor coarse screens, shall be provided. When natural ven-
tilation is inadequate, mechanical ventilation shal be
provided in accordance with the International Mechanical
Code.

3406.4.4.1 Basementsand pits. Class| liquids shall not
be stored or used within abuilding having abasement or
pit into which flammabl e vapors can travel, unless such
areais provided with ventilation designed to prevent the
accumulation of flammable vapors therein.

3406.4.4.2 Dispensing of Class| liquids. Containers of
Class | liquids shall not be drawn from or filled within
buildings unless a provision ismadeto prevent the accu-
mulation of flammable vapors in hazardous concentra-
tions. Where mechanical ventilation is required, it shall
be kept in operation while flammable vapors could be
present.

3406.4.5 Storage. Storage of Class|, Il and 1A liquidsin
bulk plantsshall bein accordance with the applicable provi-
sions of Section 3404.

3406.4.6 Overfill protection of Class | and Il liquids.
Manual and automatic systems shall be provided to prevent
overfill during the transfer of Class | and Il liquids from
mainline pipelines and marine vessels in accordance with
API 2350.

3406.4.7 Whar ves. This section shall apply to all wharves,
piers, bulkheads and other structures over or contiguous to
navigable water having a primary function of transferring
liquid cargo in bulk between shore installations and tank
vessels, ships, barges, lighter boats or other mobile floating
craft.

Exception: Marine motor fuel-dispensing facilities in
accordance with Chapter 22.

3406.4.7.1 Transferring approvals. Handling pack-
aged cargo of liquids, including full and empty drums,
bulk fuel and stores, over awharf during cargo transfer
shall be subject to the approval of the wharf supervisor
and the senior deck officer on duty.

3406.4.7.2 Transferring location. Wharves at which
liquid cargoes are to be transferred in bulk quantities to
or from tank vessels shall be at least 100 feet (30 480
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mm) from any bridge over anavigablewaterway; or from
an entranceto, or superstructure of, any vehicular or rail-
road tunnel under a waterway. The termination of the
fixed piping used for loading or unloading at a wharf
shall be at least 200 feet (60 960 mm) from a bridge or
from an entrance to, or superstructures of, atunnel.

3406.4.7.3 Superstructure and decking material.
Superstructure and decking shall be designed for the
intended use. Decking shall be constructed of materials
that will afford the desired combination of flexihility,
resistance to shock, durability, strength and fire resis-
tance.

3406.4.7.4 Tanks allowed. Tanks used exclusively for
ballast water or Class |1 or 111 liquids are allowed to be
installed on suitably designed wharves.

3406.4.7.5 Transferring equipment. Loading pumps
capable of building up pressures in excess of the safe
working pressure of cargo hose or loading arms shall be
provided with bypasses, relief valves or other arrange-
ments to protect the loading facilities against excessive
pressure. Relief devices shall be tested at least annually
to determine that they function satisfactorily at their set
pressure.

3406.4.7.6 Piping, valves and fittings. Piping valves
and fittings shall be in accordance with Section 3403.6
except as modified by the following:

1. Flexibility of piping shall be ensured by appropri-
ate layout and arrangement of piping supports so
that motion of the wharf structure resulting from
wave action, currents, tides or the mooring of ves-
selswill not subject the pipe to repeated excessive
strain.

2. Pipejointsthat depend on thefriction characteris-
ticsof combustible materialsor on the grooving of
pipe endsfor mechanical continuity of piping shall
not be used.

3. Swivel jointsare alowed in piping to which hoses
are connected and for articulated, swivel-joint
transfer systems, provided the design is such that
the mechanical strength of the joint will not be
impaired if the packing materials fail such as by
exposure to fire.

4. Eachlineconveying Class| or 11 liquidsleading to
awharf shall be provided with areadily accessible
block valve located on shore near the approach to
the wharf and outside of any diked area. Where
more than one lineisinvolved, the valves shall be
grouped in one location.

5. Means shall be provided for easy access to cargo
line valves |located below the wharf deck.

6. Pipingsystemsshall containasufficient number of
valves to operate the system properly and to con-
trol the flow of liquid in normal operation and in
the event of physical damage.

7. Piping on wharves shall be bonded and grounded
whereClass| and Il liquidsaretransported. Where

excessive stray currents are encountered,
insulating joints shall be installed. Bonding and
grounding connections on piping shall be located
on the wharf side of hose riser insulating flanges,
whereused, and shall be accessiblefor inspection.

8. Hose or articulated swivel-joint pipe connections
used for cargo transfer shall be capable of accom-
modating the combined effects of change in draft
and maximum tidal range, and mooring lines shall
bekept adjusted to prevent surge of thevessel from
placing stress on the cargo transfer system.

9. Hoses shall be supported to avoid kinking and
damage from chafing.

3406.4.7.7 Loading and unloading. Loading or dis-
charging shall not commence until the wharf superinten-
dent and officer in charge of thetank vessel agreethat the
tank vessel isproperly moored and connectionsare prop-
erly made.

3406.4.7.8 Mechanical work. Mechanical work shall
not be performed on the wharf during cargo transfer,
except under special authorization by the fire code offi-
cial based onareview of theareainvolved, methodsto be
employed and precautions necessary.

3406.4.8 Sour cesof ignition. Classl, Il or [11A liquidsshall
not be used, drawn or dispensed where flammable vapors
can reach asource of ignition. Smoking shall be prohibited
except in designated locations. “No Smoking” signs com-
plying with Section 310 shall be conspicuously posted
whereahazard from flammablevaporsisnormally present.

3406.4.9 Drainage control. Loading and unloading areas
shall be provided with drainage control in accordance with
Section 3404.2.10.

3406.4.10 Fireprotection. Fireprotection shall beinaccor-
dance with Chapter 9 and Sections 3406.4.10.1 through
3406.4.10.4.

3406.4.10.1 Portable fire extinguishers. Portable fire
extinguishers with a rating of not less than 20-B and
complying with Section 906 shall be located within 75
feet (22 860 mm) of hose connections, pumps and sepa-
rator tanks.

3406.4.10.2 Fire hoses. Where piped water is available,
ready-connected fire hose in a size appropriate for the
water supply shall be provided in accordance with Sec-
tion 905 so that manifolds where connections are made
and broken can be reached by at least one hose stream.

3406.4.10.3 Obstruction of equipment. Material shall
not be placed on wharves in such a manner that would
obstruct access to fire-fighting equipment or important
pipeline control valves.

3406.4.10.4 Fire appar atus access. Where the wharf is
accessibleto vehicular traffic, an unobstructed fire appa-
ratus access road to the shore end of the wharf shall be
maintained in accordance with Chapter 5.

3406.5 Bulk transfer and processtransfer operations. Bulk
transfer and process transfer operations shall be approved and
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be in accordance with Sections 3406.5.1 through 3406.5.4.4.
Motor fuel-dispensing facilities shall comply with Chapter 22
(see dso Appendix L).

3406.5.1 General. The provisions of Sections 3406.5.1.1
through 3406.5.1.18 shall apply to bulk transfer and process
transfer operations; Sections 3406.5.2 and 3406.5.2.1 shall
apply tobulk transfer operations; Sections3406.5.3 through
3406.5.3.3 shall apply to process transfer operations and
Sections 3406.5.4 through 3406.5.4.4 shall apply to dis-
pensing from tank vehicles and tank cars.

3406.5.1.1 L ocation. Bulk transfer and process transfer
operations shall be conducted in approved locations.
Tank cars shall be unloaded only on private sidings or
railroad-siding facilities equipped for transferring flam-
mable or combustible liquids. Tank vehicle and tank car
transfer facilities shall be separated from buildings,
above-ground tanks, combustible materials, lot lines,
public streets, public alleys or public ways by adistance
of 25feet (7620 mm) for Class| liquidsand 15 feet (4572
mm) for Class|1 and 111 liquids measured from the near-
est position of any loading or unloading valve. Buildings
for pumps or shelters for personnel shall be considered
part of the transfer facility.

3406.5.1.2 Weather protection canopies. Where
weather protection canopies are provided, they shall be
constructed in accordance with Section 2704.13.
Weather protection canopies shall not be located within
15 feet (4572 mm) of abuilding or combustible material
or within 25 feet (7620 mm) of building openings, lot
lines, public streets, public alleys or public ways.

3406.5.1.3 Ventilation. Ventilation shall be provided to
prevent accumulation of vaporsin accordance with Sec-
tion 3405.3.7.5.1.

3406.5.1.4 Sour cesof ignition. Sourcesof ignition shall
be controlled or eliminated in accordance with Section
2703.7.

3406.5.1.5 Spill control and secondary containment.
Areaswhere transfer operations are located shall be pro-
vided with spill control and secondary containment in
accordance with Section 3403.4. The spill control and
secondary containment system shall have a design
capacity capable of containing the capacity of thelargest
tank compartment located in the area where transfer
operations are conducted. Containment of the rainfall
volume specified in Section 2704.2.2.6 is not required.

3406.5.1.6 Fire protection. Fire protection shall be in
accordance with Section 3403.2.

3406.5.1.7 Static protection. Static protection shall be
provided to prevent the accumulation of static charges
during transfer operations. Bonding facilities shall be
provided during the transfer through open domes where
Class| liquids are transferred, or where Class |1 and 111
liquids are transferred into tank vehicles or tank cars
which could contain vapors from previous cargoes of
Class| liquids.
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Protection shall consist of ametallicbond wire perma-
nently electrically connected tothefill stem. Thefill pipe
assembly shall form acontinuouselectrically conductive
path downstream from the point of bonding. Thefreeend
of such bond wire shall be provided with a clamp or
equivalent devicefor convenient attachment toametallic
part in electrical contact with the cargo tank of the tank
vehicle or tank car. For tank vehicles, protection shall
consist of aflexible bond wire of adequate strength for
theintended service and the el ectrical resistance shall not
exceed 1 megohm. For tank cars, bonding shall be pro-
vided where the resistance of a tank car to ground
through the railsis 25 ohms or greater.

Such bonding connection shall befastened to the vehi-
cle, car or tank before dome covers are raised and shall
remainin placeuntil fillingiscompleteand all domecov-
ers have been closed and secured.

Exceptions:

1. Wherevehiclesand carsareloaded exclusively
with products not having a static-accumulating
tendency, such as asphalt, cutback asphalt,
most crude oils, residual oils and water-misci-
bleliquids.

2. When Class | liquids are not handled at the
transfer facility and the tank vehicles are used
exclusively for Class |l and 11 liquids.

3. Wherevehiclesand carsareloaded or unloaded
through closed top or bottom connections
whether the hose is conductive or
nonconductive.

Filling through open domes into the tanks of tank
vehicles or tank cars that contain vapor-air mixtures
within the flammable range, or where the liquid being
filled can form such a mixture, shall be by means of a
downspout which extendsto near the bottom of thetank.

3406.5.1.8 Stray current protection. Tank car loading
facilitieswhere Class|, Il or I11A liquids are transferred
through open domes shall be protected against stray cur-
rents by permanently bonding the pipeto at least onerail
and to thetransfer apparatus. Multiple pipes entering the
transfer areas shall be permanently electrically bonded
together. In areas where excessive stray currents are
known to exit, all pipes entering the transfer area shall
be provided with insulating sections to isolate electri-
cally the transfer apparatus from the pipelines.

3406.5.1.9 Top loading. When top loading atank vehi-
cle with Class | and Il liquids without vapor control,
valves used for the final control of flow shall be of the
self-closing type and shall be manually held open except
where automatic means are provided for shutting off the
flow when the tank isfull. When used, automatic shutoff
systems shall be provided with a manual shutoff valve
located at a safe distance from the loading nozzle to stop
the flow if the automatic system fails.

When top loading a tank vehicle with vapor control,
flow control shall be in accordance with Section
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3406.5.1.10. Self-closing valves shall not be tied or
locked in the open position.

3406.5.1.10 Bottom loading. When bottom loading a
tank vehicle or tank car with or without vapor control, a
positive means shall be provided for loading a predeter-
mined quantity of liquid, together with an automatic sec-
ondary shutoff control to prevent overfill. The
connecting components between the transfer equipment
and the tank vehicle or tank car required to operate the
secondary control shall be functionally compatible.

3406.5.1.10.1 Dry disconnect coupling. When bot-
tom loading atank vehicle, the coupling between the
liquid loading hose or pipe and the truck piping shall
be adry disconnect coupling.

3406.5.1.10.2 Venting. When bottom loading a tank
vehicle or tank car that is equipped for vapor control
and vapor control isnot used, the tank shall be vented
to the atmosphere to prevent pressurization of the
tank. Such venting shall be at a height equal to or
greater than the top of the cargo tank.

3406.5.1.10.3 Vapor-tight connection. Connections
to the plant vapor control system shall be designed to
prevent the escape of vapor to the atmosphere when
not connected to atank vehicle or tank car.

3406.5.1.10.4 Vapor-processing equipment.
Vapor-processing equipment shall be separated from
above-ground tanks, warehouses, other plant build-
ings, transfer facilities or nearest lot line of adjoining
property that can be built on by adistanceof at |east 25
feet (7620 mm). Vapor-processing equi pment shall be
protected from physical damage by remote location,
guardrails, curbs or fencing.

3406.5.1.11 Switch loading. Tank vehicles or tank cars
which have previously contained Class| liquids shall not
be loaded with Class |1 or 111 liquids until such vehicles
and all piping, pumps, hoses and meters connected
thereto have been completely drained and flushed.

3406.5.1.12 Loading racks. Where provided, loading
racks, stairs or platforms shall be constructed of
noncombustible materials. Buildings for pumps or for
shelter of loading personnel are allowed to be part of the
loading rack. Wiring and electrical equipment located
within 25 feet (7620 mm) of any portion of the loading
rack shall be in accordance with Section 3403.1.1.

3406.5.1.13 Transfer apparatus. Bulk and process
transfer apparatus shall be of an approved type.

3406.5.1.14 Inside buildings. Tank vehicles and tank
carsshall not be located inside a building while transfer-
ring Classl, Il or I11 A liquids, unlessapproved by thefire
code official.

Exception: Tank vehicles are allowed under westher
protection canopies and canopies of automobile
motor vehicle fuel-dispensing stations.

3406.5.1.15 Tank vehicle and tank car certification.
Certification shall be maintained for tank vehicles and

tank cars in accordance with DOTn 49 CFR, Parts
100-178.

3406.5.1.16 Tank vehicle and tank car stability. Tank
vehicles and tank cars shall be stabilized against move-
ment during loading and unloading in accordance with
Sections 3406.5.1.16.1 through 3406.5.1.16.3.

3406.5.1.16.1 Tank vehicles. When the vehicle is
parked for loading or unloading, the cargo trailer por-
tion of the tank vehicle shall be secured in a manner
that will prevent unintentional movement.

3406.5.1.16.2 Chock blocks. At least two chock
blocks not lessthan 5inchesby 5 inchesby 12 inches
(127 mmby 127 mm by 305 mm) insizeand dished to
fit the contour of thetiresshall be used during transfer
operations of tank vehicles.

3406.5.1.16.3 Tank cars. Brakes shall be set and the
wheels shall be blocked to prevent rolling.

3406.5.1.17 Monitoring. Transfer operations shall be
monitored by an approved monitoring system or by an
attendant. WWhen monitoring is by an attendant, the oper-
ator or other competent person shall be present at all
times.

3406.5.1.18 Security. Transfer operations shall be sur-
rounded by a noncombustible fence not |ess than 5 feet
(1524 mm) in height. Tank vehicles and tank cars shall
not be loaded or unloaded unless such vehicles are
entirely within the fenced area.

Exceptions:

1. Motor fuel-dispensing facilities complying
with Chapter 22.

2. Installations where adequate public safety
exists because of isolation, natural barriers or
other factors as determined appropriate by the
fire code official.

3. Facilities or properties that are entirely
enclosed or protected from entry.

3406.5.2 Bulk transfer. Bulk transfer shall be in accor-
dance with Sections 3406.5.1 and 3406.5.2.1.

3406.5.2.1 Vehicle motor. Motors of tank vehicles or
tank cars shall be shut off during the making and break-
ing of hose connections and during the unloading opera-
tion.

Exception: Where unloading is performed with a
pump deriving itspower fromthetank vehiclemotor.

3406.5.3 Process transfer. Process transfer shall be in
accordance with Section 3406.5.1 and Sections 3406.5.3.1
through 3406.5.3.3.

3406.5.3.1 Piping, valves, hoses and fittings. Piping,
valves, hoses and fittingswhich are not apart of the tank
vehicle or tank car shall be in accordance with Section
3403.6. Caps or plugs which prevent leakage or spillage
shall be provided at all points of connection to transfer

piping.
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3406.5.3.1.1 Shutoff valves. Approved automati-
cally or manually activated shutoff valves shall be
provided where the transfer hose connectsto the pro-
cess piping, and on both sides of any exterior
fire-resistance-rated wall through which the piping
passes. Manual shutoff valves shall be arranged so
that they are accessible from grade. Valves shall not
be locked in the open position.

3406.5.3.1.2 Hydrostatic relief. Hydrostatic pres-
sure-limiting or relief devicesshall beprovided where
pressure buildup in trapped sections of the system
could exceed the design pressure of the components
of the system.

Devicesshall relieveto other portions of the system
or to another approved location.

3406.5.3.1.3 Antisiphon valves. Antisiphon valves
shall be provided when the system design would
allow siphonage.

3406.5.3.2 Vents. Normal and emergency vents shall be
maintained operable at all times.

3406.5.3.3 Motive power. Motors of tank vehicles or
tank cars shall be shut off during the making and break-
ing of hose connections and during the unloading opera-
tion.

Exception: When unloading is performed with a
pump deriving itspower fromthetank vehiclemotor.

3406.5.4 Dispensing from tank vehicles and tank cars.
Dispensing from tank vehicles and tank cars into the fuel
tanks of motor vehicles shall be prohibited unless allowed
by and conducted in accordance with Sections 3406.5.4.1
through 3406.5.4.5.

3406.5.4.1 Marine craft and special equipment. Lig-
uids intended for use as motor fuels are allowed to be
transferred from tank vehicles into the fuel tanks of
marine craft and special equipment when approved by
the fire code official, and when:

1. Thetank vehicle's specific function isthat of sup-
plying fuel to fuel tanks.

2. The operation is not performed where the public
has access or where there is unusual exposure to
life and property.

3. The dispensing line does not exceed 50 feet (15
240 mm) in length.

4. The dispensing nozzle is approved.

3406.5.4.2 Emergency refueling. When approved by
the fire code official, dispensing of motor vehicle fuel
from tank vehiclesinto thefuel tanks of motor vehiclesis
allowed during emergencies. Dispensing from tank vehi-
cles shall be in accordance with Sections 3406.2.8 and
3406.6.

3406.5.4.3 Aircraft fueling. Transfer of liquids from
tank vehiclestothefuel tanksof aircraft shall bein accor-
dance with Chapter 11.
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3406.5.4.4 Fueling of vehicles at farms, construction
sites and similar areas. Transfer of liquid from tank
vehicles to motor vehicles for private use on farms and
rural areas and at construction sites, earth-moving pro-
jects, gravel pits and borrow pits is alowed in accor-
dance with Section 3406.2.8.

3406.5.4.5 Commercial, industrial, governmental or
manufacturing. Dispensing of Class|, Il and |1l motor
vehicle fuel from tank vehicles into the fuel tanks of
motor vehicles located at commercial, industrial, gov-
ernmental or manufacturing establishments is allowed
where permitted, provided such dispensing operations
are conducted in accordance with the following:

1. Dispensing shall occur only at sites that have
been issued a permit to conduct mobile fueling.

2. The owner of a mobile fueling operation shall
providetothejurisdictionawritten responseplan
which demonstrates readiness to respond to a
fuel spill and carry out appropriate mitigation
measures, and describes the process to dispose
properly of contaminated materials.

3. A detailed site plan shall be submitted with each
application for a permit. The site plan shall indi-
cate: al buildings, structures and appurtenances
on siteand their use or function; all usesadjacent
totheproperty linesof thesite; thelocationsof all
storm drain openings, adjacent waterways or
wetlands; information regarding slope, natural
drainage, curbing, impounding and how a spill
will be retained upon the site property; and the
scale of the site plan.

Provisions shall be made to prevent liquids
spilled during dispensing operations from flow-
ing into buildings or off-site. Acceptable meth-
ods include, but shall not be limited to, grading
driveways, raising doorsills or other approved
means.

4. Thefire code officia isalowed to impose limits
on the times and days during which mobile fuel-
ing operations may take place, and specific loca
tions on a site where fueling is permitted.

5. Mobile fueling operations shall be conducted in
areas not accessibleto the public or shall be lim-
ited to times when the public is not present.

6. Mobilefueling shall not take place within 15 feet
(4572 mm) of buildings, property lines or com-
bustible storage.

7. The tank vehicle shall comply with the require-
ments of NFPA 385 and local, state and federal
requirements. The tank vehicle's specific func-
tionsshall includethat of supplying fuel to motor
vehicle fuel tanks. The vehicle and all its equip-
ment shall be maintained in good repair.

8. Signsprohibiting smoking or open flameswithin
25feet (7620 mm) of thetank vehicleor the point
of fueling shall be prominently posted on three
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22,

sides of the vehicle including the back and both
Sides.
A portablefire extinguisher with aminimum rat-

ing of 40:BC shall be provided on the vehicle
with signage clearly indicating its location.

The dispensing nozzles and hoses shall be of an
approved and listed type.

The dispensing hose shall not be extended from
the reel more than 100 feet (30 480 mm) in
length.

Absorbent materials, nonwater-absorbent pads, a
10-foot-long (3048 mm) containment boom, an
approved container with lid and a nonmetallic
shovel shall be provided to mitigate a minimum
5-gallon (19 L) fuel spill.

Tank vehicles shall be equipped with a “fuel
limit” switch such as a count-back switch, to
limit theamount of asinglefueling operationtoa
maximum of 500 gallons (1893 L) before reset-
ting the limit switch.

Exception: Tank vehicles where the operator
carries and can utilize a remote emergency
shutoff device which, when activated, immedi-
ately causes flow of fuel from the tank vehicle
to cease.

Persons responsible for dispensing operations
shall be trained in the appropriate mitigating
actionsin the event of afire, leak or spill. Train-
ing records shall be maintained by thedispensing
company and shall be made available to the fire
code official upon request.

Operators of tank vehicles used for mobile fuel-
ing operations shall haveintheir possession at all
times an emergency communications device to
notify the proper authorities in the event of an
emergency.

The tank vehicle dispensing equipment shall be
constantly attended and operated only by desig-
nated personnel who are trained to handle and
dispense motor fuels.

Prior to beginning dispensing operations, pre-
cautions shall betaken to ensureignition sources
are not present.

Theenginesof vehiclesbeing fueled shall be shut
off during dispensing operations.
Nighttime fueling operations shall only take
place in adequately lighted areas.

Thetank vehicle shall be positioned with respect
to vehicles being fueled to prevent traffic from
driving over the delivery hose.

During fueling operations, tank vehicle brakes
shall be set, chock blocks shall be in place and
warning lights shall be in operation.

Motor vehiclefuel tanksshall not betopped off.

23. Thedispensing hose shall be properly placed on
an approved reel or in an approved compartment
prior to moving the tank vehicle.

24. The fire code official and other appropriate
authorities shall be notified when a reportable
spill or unauthorized discharge occurs.

3406.6 Tank vehicles and vehicle operation. Tank vehicles
shall be designed, constructed, equipped and maintained in
accordance with NFPA 385 and Sections 3406.6.1 through
3406.6.4.

3406.6.1 Operation of tank vehicles. Tank vehicles shall
be utilized and operated in accordance with NFPA 385 and
Sections 3406.6.1.1 through 3406.6.1.11.

3406.6.1.1 Vehicle maintenance. Tank vehicles shall
not be operated unless they are in proper state of repair
and free from accumulation of grease, oil or other flam-
mable substance, and leaks.

3406.6.1.2 Leaving vehicle unattended. The driver,
operator or attendant of atank vehicle shall not remainin
the vehicle cab and shall not leave the vehiclewhileitis
being filled or discharged. The delivery hose, when
attached to atank vehicle, shall be considered to be apart
of the tank vehicle.

3406.6.1.3 Vehicle motor shutdown. Motors of tank
vehiclesor tractorsshall be shut down during the making
or breaking of hose connections. If loading or unloading
is performed without the use of a power pump, the tank
vehicle or tractor motor shall be shut down throughout
such operations.

3406.6.1.4 Outage. A cargo tank or compartment
thereof used for the transportation of flammable or com-
bustible liquids shall not be loaded to absolute capacity.
The vacant spacein acargo tank or compartment thereof
used in the transportation of flammable or combustible
liquids shall not be less than 1 percent. Sufficient space
shall be left vacant to prevent leakage from or distortion
of such tank or compartment by expansion of the con-
tents caused by rise in temperaturein transit.

3406.6.1.5 Overfill protection. The driver, operator or
attendant of atank vehicle shall, before making delivery
to atank, determinethe unfilled capacity of such tank by
a suitable gauging device. To prevent overfilling, the
driver, operator or attendant shall not deliver in excess of
that amount.

3406.6.1.6 Securing hatches. During loading, hatch
covers shall be secured on all but the receiving compart-
ment.

3406.6.1.7 Liquid temperature. Materials shal not be
|loaded into or transported in atank vehicle at atempera-
ture above the materia’s ignition temperature unless
safeguarded in an approved manner.

3406.6.1.8 Bonding to underground tanks. An exter-
nal bond-wire connection or bond-wire integral with a
hose shall be provided for the transferring of flammable
liquids through open connections into underground
tanks.
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3406.6.1.9 Smoking. Smoking by tank vehicle drivers,
helpers or other personnel is prohibited while they are
driving, making deliveries, filling or making repairs to
tank vehicles.

3406.6.1.10 Hose connections. Delivery of flammable
liguids to underground tanks with a capacity of more
than 1,000 gallons (3785 L) shall be made by means of
approved liquid and vapor-tight connections between the
delivery hose and fill tank pipe. Where underground
tanks are equipped with any type of vapor recovery sys-
tem, all connectionsrequired to be made for the safe and
proper functioning of the particular vapor recovery pro-
cess shall be made. Such connections shall be madelig-
uid and vapor tight and remain connected throughout the
unloading process. Vapors shall not be discharged at
grade level during delivery.

3406.6.1.10.1 Simultaneous delivery. Simultaneous
delivery to underground tanks of any capacity from
two or more discharge hoses shall be made by means
of mechanically tight connections between the hose
and fill pipe.

3406.6.1.11 Hose protection. Upon arrival at a point of
delivery and prior to discharging any flammable or com-
bustible liquidsinto underground tanks, the driver, oper-
ator or attendant of the tank vehicle shall ensure that all
hoses utilized for liquid delivery and vapor recovery,
where required, will be protected from physical damage
by motor vehicles. Such protection shall be provided by
positioning the tank vehicle to prevent motor vehicles
from passing through the area or areas occupied by
hoses, or by other approved equivalent means.

3406.6.2 Parking. Parking of tank vehicles shall be in
accordance with Sections 3406.6.2.1 through 3406.6.2.3.

Exception: In cases of accident, breakdown or other
emergencies, tank vehicles are allowed to be parked and
left unattended at any location while the operator is
obtaining assistance.

3406.6.2.1 Parking near residential, educational and
institutional occupancies and other high-risk areas.
Tank vehicles shall not be left unattended at any time on
residential streets, or within 500 feet (152 m) of aresi-
dential area, apartment or hotel complex, educational
facility, hospital or care facility. Tank vehicles shall not
be left unattended at any other place that would, in the
opinion of the fire chief, pose an extreme life hazard.

3406.6.2.2 Parking on thoroughfares. Tank vehicles
shall not be left unattended on a public street, highway,
public avenue or public aley.

Exceptions:

1. Thenecessary absencein connectionwithload-
ing or unloading the vehicle. During actual fuel
transfer, Section 3406.6.1.2 shall apply. The
vehicle location shall be in accordance with
Section 3406.6.2.1.

2. Stops for meals during the day or night, if the
streetiswell lighted at the point of parking. The
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vehicle location shall be in accordance with
Section 3406.6.2.1.

3406.6.2.3 Duration exceeding 1 hour. Tank vehicles
parked at one point for longer than 1 hour shall belocated
off of public streets, highways, public avenues or alleys,
and:

1. Insideof abulk plant and either 25 feet (7620 mm)
or more from the nearest |ot line or within abuild-
ing approved for such use; or

2. At other approved locations not less than 50 feet
(15 240 mm) from the buildings other than those
approved for the storage or servicing of such vehi-
cles.

3406.6.3 Garaging. Tank vehicles shall not be parked or
garaged in buildings other than those specifically approved
for such use by the fire code official.

3406.6.4 Portablefireextinguisher. Tank vehiclesshall be
equipped with a portable fire extinguisher complying with
Section 906 and having a minimum rating of 2-A:20-B:C.

During unloading of the tank vehicle, the portable fire
extinguisher shall be out of the carrying device on the vehi-
cleand shall be 15 feet (4572 mm) or morefrom the unload-
ing valves.

3406.7 Refineries. Plantsand portions of plantsinwhich flam-
mable liquids are produced on a scale from crude petroleum,
natural gasolineor other hydrocarbon sourcesshall beinaccor-
dance with Sections 3406.7.1 through 3406.7.3. Petro-
leum-processing plants and facilities or portions of plants or
facilities in which flammable or combustible liquids are han-
dled, treated or produced on a commercial scale from crude
petroleum, natural gasoline, or other hydrocarbon sourcesshall
also be in accordance with APl 651, APl 653, API 752, API
1615, API 2001, APl 2003, API 2009, APl 2015, API 2023,
API 2201 and API 2350.

3406.7.1 Corrosion protection. Above-ground tanks and
piping systemsshall be protected against corrosion in accor-
dance with API 651.

3406.7.2 Cleaning of tanks. The safe entry and cleaning of
petroleum storage tanks shall be conducted in accordance
with APl 2015.

3406.7.3 Storage of heated petroleum products. Where
petroleum-derived asphalts and residues are stored in
heated tanks at refineries and bulk storage facilities or in
tank vehicles, such productsshall bein accordancewith API
2023.

3406.8 Vapor recovery and vapor-processing systems.
Vapor-processing systemsin which the vapor source operates
at pressures from vacuum, up to and including 1 psig (6.9 kPa)
or inwhich apotential existsfor vapor mixturesin the flamma-
ble range, shall comply with Sections 3406.8.1 through
3406.8.5.

Exceptions:

1. Marine systems complying with federal transporta-
tion waterway regulations such as DOTn 33 CFR,
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Parts 154 through 156, and CGR 46 CFR, Parts 30,
32, 35and 39.

2. Motor fuel-dispensing facility systems complying
with Chapter 22.

3406.8.1 Over-pressure/vacuum protection. Tanks and
equipment shall haveindependent venting for over-pressure
or vacuum conditions that might occur from malfunction of
the vapor recovery or processing system.

Exception: For tanks, venting shall comply with Section
3404.2.7.3.

3406.8.2 Vent location. Vents on vapor-processing equip-
ment shall be not lessthan 12 feet (3658 mm) from adjacent
ground level, with outletslocated and directed so that flam-
mable vapors will disperse to below the lower flammable
limit (LFL) before reaching locations containing potential
ignition sources.

3406.8.3 Vapor collection systems and overfill protec-
tion. The design and operation of the vapor collection sys-
tem and overfill protection shall be in accordance with this
section and Section 7.10 of NFPA 30.

3406.8.4 Liquid-level monitoring. A liquid knock-out ves-
sel used in the vapor collection system shall have meansto
verify the liquid level and a high-liquid-level sensor that
activates an alarm. For unpopul ated facilities, the high-lig-
uid-level sensor shall initiatethe shutdown of liquid transfer
into the vessel and shutdown of vapor recovery or
vapor-processing systems.

3406.8.5 Overfill protection. Storage tanks served by
vapor recovery or processing systems shall be equipped
with overfill protection in accordance with Section
3404.2.7.5.8.
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