2/19/2013

BUILDING CODE REQUIREMENTS
FOR

STORAGE & HANDLING

OF

FLAMMABLE & COMBUSTIBLE
LIQUIDS

Eric A. Peterson, AIA

Senior Associate | Senior Project Architect
SMMA | Symmes Maini & McKee Associates




2/19/2013

THE COST OF FIRE AND FIRE PREVENTION IS 2.3% OF GDP

“In 2009 the total cost of fire is estimated at $331billion, or roughly 2.3% of US
GDP. The total cost of fire includes the losses that fire causes, such as humans
losses and economic losses and the cost of provisions to prevent or mitigate
the cost of fire, such as fire departments, insurance, and fire protection
equipment and construction. “

ﬂcwﬂwld’mgrfzg;:;:::sc.:;;g:;m Protection “FACT: New building
construction costs
include passive
protection, such as
compartmentation,
a0 and active
protection, such as
detection and
sprinklers.”

eI

5500

an
=2
=
=

5200

‘Cost (in Biions)

$100

00 .
FEEFEEFEGEEEEEEEFEEEFTSEFEFEFE

John R Hall. “The Total Cost of Fire in the United States.”
NFPA Fire Analysis & Research. Quincy, MA. February 2012.

APPLICABLE CODES

¢} 2009 INTERNATIONAL BUILDING CODE with MASSACHUSETTS
AMENDMENTS (MASSACHUSETTS BUILDING CODE 780 CMR, 8™ EDITION)
2009 INTERNATIONAL FIRE CODE

MASSACHUSETTS FIRE CODE 527 CMR

NFPA 30 - FLAMMABLE AND COMBUSTIBLE LIQUIDS CODE

NFPA 45 - FIRE PROTECTION FOR LABORATORIES USING CHEMICALS
NFPA 704 — IDENTIFICATION OF THE HAZARDS OF MATERIALS FOR
EMERGENCY RESPONSE
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Building Code 780 CMR MA Amendments to the IBC 2009
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APPLICABLE CODES

10L.4.5 Bevise to read as wllows:
L10i.4.5 Fire Preveutivn. Ttolorcnce o the Intcnationsl Fie Code (IFCy o1 Intcinational
hechanical Code (IWC) fio fire prevention issues shall be considered refrence (o theBoard of
Wite Prevention Kegnlationg at 327 CME. 1T 527 CME dossnotaddraes anissue covered bythe
TFC e IMC, then thal said relsance code shall apply. s conllid regarding e preveniion
roguirczncnts oxlsts botwoen 527 CIME and 78¢ CHIR the more stringent standard shall apply.
MNote: building ceds requirements in the IFC and IMC are made a part of 780 CMK and are

entorceabls by the building afficial.

MGL Chapter 148 - FIRE PREVENTION

THE 188:" GENERAL COURT OF
TaE COMMONWEALTH OF MASSACHUSETTS

Massachusans Laws Bills Stato Budgat Paopla Committaas Edusata & Engans Events

ol Lirws 23 PART | 33 TITLE XX 3 CHAPTER 185 33

Heetian 1 I

reneral Laws
PART I ADMINISTRATION OF THE GOVERNMENT =1
{Chapters 1 through 182) e L
TITLE XX FUBLIC SAFEIY AND GOOD ORDER 4 »
PRFYV NFXT
CHAPTER 148  FIRE PREVENTION i
wexi

e, AT Aler AT, Of_ i (Rl i Do

s deal

P Ty pe—.

2/19/2013



MGL Chapter 148 Section 13 - License for Storage of Flammables

CHAPTER 148 FIRE PREVENTION

4 >
PREV MEXT
Section 13 Licanses for land for losi and infl; bl 1al P
certificate of approval; record; certificate of registrations; fees; .
replacements and alterations of, and regulations for buildings; PREV HEX

explosion hazard; appesls Yo marshal

Section 13. No building or other structure shall, except as provided in section fourteen, be
used for the keeping, storage, manufacture or sale of any of the articles named in section
nine, unless the local licensing authority shall have granted a license to use the land on which
such building or other structure is or is to be situated for the aforementioned uses, after a
public hearing, notice of the time and place of which hearing shall have been given, at the
expense of the applicant, by the clerk of the city or of the local licensing authority, by
publication, not less than seven days prior thereto, in a2 newspaper published in the English
language in the city or town wherein said land is situated, if there is any so published therein,
otherwise in the county in which such city or town lies, and also by the applicant by registered
mail, not less than seven days prior to such hearing, to all owners of real estate abutting on

said land or directly opposite said land on any public or private street as they appear on the

527 CMR 14.03 (2)

(2} Inaccordance with the provisions of MLGL . 148, § 13, the tollowng anwunts, listed n Table
1, of lanereble and comdnstble I.'ll|l.lljj5? Eeriereable sobids or Rarmeedble WAL TIEY be L{i.",ll_‘ sluﬂ:d,
manfachired ar 2old withoit abtatning a keense fom the lozal Beensing mthority.

Table 1
Class TRquids .. ... e e e 793 galonsT
Class Thouds 10000 zallonsT
Cluss 1 heuads - - 10,000 gullozs
Class ITA Equids 10,000 zallons
Class T Lgpaeds. o cevimeveecevas ceiivienis e veevmvnmenneeannnnnse. 10,000 zallons
Flanwnable gases (withina building) ... ... ... . ... .. .. ... ... 3,000 cubic feet
Flarmmable pases (omside abulldine) .. ... ... .o Ll 10,000 cubic fet
Flammable solids ... ..ot e e e s 100 pounds

1 Tn eontainers af &0 gallans eapacity or less, or n portable tanks over &0 gallons eapacity not
intended for fved nse, inchuding intenmedinte Indks contaners {TTHs) desizned for mechameal
handling.

1 Tn storage tanks having a Keuid capacity that ds 60 gallons eapacity, intended for fixed
mesizllaizory s ool veed for Proce snc.lnél.
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WHAT ARE FLAMMABLE AND COMBUSTIBLE LIQUIDS?

Flammable Liquid - A liquid having a closed cup flash point below 100°F
(38°C). Flammable liquids are further categorized into a group known as Class
I liquids. The Class | category is subdivided as follows.

o Class IA - Liquids having a flash point below 73°F (23°C) and a
boiling point below 100°F (38°C).

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

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

Combustible Liquid - A liquid having a closed cup flash point at or above
100°F (38°C). Combustible liquids shall be subdivided as follows.

o] Class Il - Liquids having a closed cup flash point at or above 100°F
(38°C) and below 140°F (60°C).

o] Class IlIA - Liquids having a closed cup flash point at or above
140°F (60°C) andbelow 200°F (93°C).

[o] Class llIB - Liquids having a closed cup flash point at or above
200°F (93°C).

CODE APPROACH TO FLAMMABLE LIQUIDS HAZARDS

1. Identify the Hazards
A. Types of flammable and combustible materials
B. Type of use and/or storage
C. Temperature and pressure

2. Require measures to prevent the hazard from occurring.
Limit quantities. Limit quantities per square foot.
Detection (e.g. LEL detectors)

Ventilation (remove vapors)

Approved containers and storage cabinets

Spark control (e.g. explosion proof electrical devices)

moow>

3. Require elements to mitigate the effects of the hazard if it
occurs.

Fire proof construction, fire separations

Separation distances

Sprinkler systems

Spill containment

Explosion venting

Fire department access

mmoow»




NFPA 704 - HAZARD DIAMOND

e
Speaific Hazard

ACID
ALK,

COR -

oy
iii

i

- #id

= Chtdingr
-« Radiosctive

- Lies Mo Water

3
1
()

Reactivity
4 May Detonale

3. Bhock/Meat May Detonate

Violent Chermical Change

Unslable If Heated

Stable

Flammability Hazards

4. Materials that rapidly or completely vaporize at atmospheric
pressure and normal ambient temperature or that are readily
dispersed in air and burn readily. Class 1A.

3. Liquids and solids that can be ignited under almost all
ambient temperature conditions. Materials is this degree
produce hazardous atmospheres with air under almost all
ambient temperatures or, though unaffected by ambient
temperatures, are readily ignited under almost all conditions.
Class 1B and 1C.

2. Materials that must be moderately heated or exposed to
relatively high ambient temperatures before ignition can
occur. Materials in this degree would not under normal
conditions form hazardous atmospheres with air, but under
moderate heating could release vapor in sufficient quantities
to produce hazardous atmospheres with air. Class Il and IlIA.

1. Materials that must be preheated before ignition can occur.
Materials in this degree require considerable preheating,
under all ambient temperature conditions, before ignition and
combustion can occur. Class IlIB.

FLAMMABLE & COMBUSTIBLE LIQUIDS COMMONLY USED

Acetone, NF 1B Glacial Acetic Acid 1]
Acetaldehyde 1A Hexane 1B
Acetonitrile 1B Isopropanol 1B
Acrylonitrile 1B Methanol 1B
Benzene 1B Methyl Ethyl Keytone 1B
tert-Butyl Alcohol 1B Pentane 1A
Cyclohexene 1B Propy! Alcohol IC
Dithiothreitol B Pyridine 1B
Ethylacetate 1B Tetrahydrofuran Anhydrous 1B
Ethyl Ether 1A Toluene 1B
Triethylamine 1B
Properties of Eihyl Afcobol Solwions
Percent -
Etiyl Aleahal | 00 | pae | oasw | sow | tow | aew | TR a0% | 2o | s | 1o | osw
o ater | |(200 Pras) " {400 Proef)
F‘ﬁ"r';‘;“" ss0y |s2pm|ezn|seo)| 7o |72y 75N |70 26| 6s o] o7 3s) 120 e 144 (2)
HFP& Clows [ ] 13 -] B B B [ Ic c G I [
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You are planning to store and use flammable
and combustible liquids, where do you start?

MAQ - MAXIMUM ALLOWABLE QUANTITIES

If you stay within the MAQ then your use group is Business, Manufacturing, or
Storage. If you exceed the MAQ of any high hazard material the building will
classified in a high hazard use group.

High hazard use groups have stricter requirements related to
o] Building Area

Building Height

Egress Distances

Building Layout

Building Construction - Fire Ratings

Fire Protection

Spill Containment

Ventilation

Explosion Prevention

Explosion Venting

Handling

Dispensing

Storage

OO0OO0OO0OO0OO0OO0OO0OO0OO0OOO
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IBC 2009 TABLE 307.1 - MAXIMUM ALLOWABLE QUANTITIES

IFI TABLE 307.1(1)
ALLUAABELE QUANTITY PEH CONTROL AREA OF HA ZARDGUS MATERLLS POSING & PHYSICAL HAZARDE L=
S W N STOEAEE 1USE 421 (PSE 1) SV TEMS" LLSE 8% B SVS1 RS
THE MAXBUM
Al ILFTWAELE Lo
CHIBNTITY 1% | Rl pmammb | Lipaidypllomr:. Rkl promne | Dol | ool Bad | okl ansks | Lipadsgaoe
WA TE RLAL GLASS EXCEEDED L bty e} Aenalobs oty iprams) TRy ke feas) ipoamnisy
m H-2or H-3 12 = 1208 £
Camiust it Hguid® 1A HZorH-3 s F304= Ni& Nia 2208 Nia A& B
g Ni& 12,200 ¢ 13, 200¢ 2,200F
- . Loaw (1) , ] {20}
Combuusdible fiber Fatede H3 (1,000) NiA NA 11,000) NiA WA (200) NiA
Consumer firewacks . el "
{Class €, Common) 146G Hs 125 NfA Na NA HiA WA WA
Cryogenics, flammable Nia Hz 7Y 454 A NiA 45 HiA WA
Cryogemices, merl Hia WA L) NiA NL WA A ML N
Cryogenics, cndring HiA H-3 WA 45 A A 47 WA s
Division 1.1 Hl 1 {1ee Nia 0.7 {nuge WA .25
H-l 144 (ee Ni& 0.2 (nuspe WA 0.2
g (§=-= M | 1= Wh I=
Explotiver S (S0~ WA S0e (50 His A
1294 Ni& NA NA NiA WA WA,
1 1 e Nia 0.25¢ {o.z5ie A 0.256
Divisicn 16 -l 14 Ni& NiA NiA HiA BIA HiA
5 de 1 1k
Fis mmshia gas a’l'm H.z Hra “Ha';?,_, U}l'].g Hi& IE{:‘A, l'LPL,J: Hid Hra,
Plammsbla liqui e || A5 NA B WA NA ) WA ik v
) A = WA 128 WA A 1200 WA A 3t
Flammable solid His U3 L2 Nia Nia 1258t Hia A 25 Ha
Inent Guswos WA N NfA NL NiA HiA NL NiA NiA
g Liquefied WA WA NiA NL NiA MiA ML WA MiA
up Hl 144 [l NA 0.358 {025 WA 0.25¢ {0250
| H2 HI;' \'Sp’;' WA %‘u (] nﬂ WA ln:i [!}:l
1l Ha2 spde [50)Le MIA E (50 MIA 1 {10y
Urgemic peroride i 03 125t {izsrt HA 12 {125y’ WA 28! (25
v A NL HL WA HL NL A NL NL
A N4 NL HL W HL NL NA NL NL
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IBC 2009 TABLE 307.1 - FOOTNOTES

For use of control areas, see Section 414.2.

In retail and wholesale sales occupancies, the quantities of medicines, foodstuffs, consumer or
industrial products, and cosmetics, containing not more than 50 percent by volume of water-
miscible liquids and with the remainder of the solutions not being flammable, shall not be limited,
provided that such materials are packaged in individual containers not exceeding 1.3 gallons.

For storage and display quantities in Group M and storage quantities in Group S occupancies
complying with Section 414.2.5, see Tables 414.2.5(1) and 414.2.5(2).

The aggregate quantity in use and storage shall not exceed the quantity listed for storage.
Maximum allowable quantities shall be increased 100 percent in buildings equipped throughout
with an approved automatic sprinkler system in accordance with Section 903.3.1.1. Where Note f
also applies, the increase for both notes shall be applied accumulatively.

Maximum allowable quantities shall be increased 100 percent when stored in approved storage
cabinets, gas cabinets or exhausted enclosures as specified in the International Fire Code.
Where Note e also applies, the increase for both notes shall be applied accumulatively.

Allowed only when stored in approved exhausted gas cabinets or exhausted enclosures as
specified in the International Fire Code.

Quantities in parenthesis indicate quantity units in parenthesis at the head of each column.

For gallons of liquids, divide the amount in pounds by 10 in accordance with Section 2703.1.2 of
the International Fire Code.

IBC 2009 TABLE 307.1 - FOOTNOTES

100% 200% 400%
Control area, with no Control area, with Control area, with Control area, with
additional provisions, flammable storage sprinklers, footnote a+f flammable storage

footnote a

cabinet, footnote a+e

cabinet and sprinklers,
footnote a+e+f

¥
'E]
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FOOTNOTE A - CONTROL AREAS

IBC 2009 307.2 - Spaces within a building where quantities of hazardous
materials not exceeding the maximum allowable quantities per control area are
stored, dispensed, used or handled.

D

[ TRBLE J54.57
DESICH ANDY CONTROL ARERS
I [POOBEMIACE OF TECSIOBUUR AL ASROLT | MEEDOGE CORIGIL | FIRCECS/STADCE ARNAE
FLOGRLEREL CRLART ST CYMT G AT AEASRIAFION | f(RFRE BRGSO
| [rea— s T ;
74 ¥ 2 2
& 125 4 3
Alove prade 5 125 z 2
i 1 125 2 )
3 0 2 1
z 75 3 1
1 10 i 1
LVL 10+ . i . .
Bedow grade 2 s 2 1
plae Lower than 2 Mot Allowed Nt Allowed Not Allowed
LVL7-9
FACTORY F 1 CONTROLAREAT |CONTROL
10,000 20 FT. T2 GALLUNG ARLA L
LVL 4-6 TYPE NE CONSTRUCTION 120 GALLONS)
MO SUR P RESSON
LVL 3 = i 7 —
S \ j
LVL 2 } i N >
. 5 o, == 1. HOUR FIRE
LVL 1 i / AN BARRIER ASSEMELY
f - P
"'/ CUNIROLAKEA S - 1 HOLR FRE
~ 120 CALLONS " DARRIDRASSEMELY
. re COMTROLAREA
. 6 T2 GALLONS
I /"r
#
-
-'"\\(n’/
-
i /
\'\
e
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What happens when you exceed the MAQs?

IBC 2009 - HIGH HAZARD OCCUPANCIES

High Hazard Group H - High hazard Group H occupancy includes, among
others, the use of a building or structure, or portion thereof, that involves the
manufacturing, processing, generation or storage of materials that constitute a
physical or health hazard in quantities in excess of those allowed in control
areas. Hazardous occupancies are classified in Groups H-1, H-2, H-3, H-4 and
H-5.

Here is an example of how “H” is approached in the code.
Separation of occupancies. No separation is required between accessory
occupancies and the main occupancy. Exceptions: 1. Group H-2, H-3, H-4

and H-5 occupancies shall be separated from all other occupancies

Many exceptions/leniencies in the code are nullified in H occupancies.

2/19/2013
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IBC 2009 — RATED WALL CONSTRUCTION

FIRE BARRIER. A fire-resistance-rated wall assembly of materials
designed to restrict the spread of fire in which continuity is maintained.

FIRE WALL. A fire-resistance-rated wall having protected openings, which
restricts the spread of fire and extends continuously from the foundation to or
through the roof, with sufficient structural stability under fire conditions to
allow collapse of construction on either side without collapse of the wall.

TAGLL 706 4
. . FIREWALL FIRE R_ESISTANCE RATINGS

GROUP FIRF -R FSISTANCF RATING Chours) |
_ Hour Fire-Rated Construction |

. i Bt O Y R A B E H-4 | E-1. K-, U »

F-1, H-3% H-53. M, 5-1 5

H-1, H-2 1

F-2, 5-7. R-3. R-4 z

IBC 2009 - HIGH HAZARD OCCUPANCIES

High-hazard Group H-1. Buildings and structures containing materials that
pose a detonation hazard shall be classified as Group H-1.Such materials shall
include, but not be limited to, the following:

o] Detonable pyrophoric materials

o] Explosives

High-hazard Group H-2. Buildings and structures containing materials that
pose a deflagration hazard or a hazard from accelerated burning shall be
classified as Group H-2.
o Class 1,1l or IlIA flammable or combustible liquids which are used or
stored in normally open containers or systems, or in closed
containers or systems pressurized at more than 15psi gage.

High-hazard Group H-3. Buildings and structures containing materials that

orless.

High-hazard Group H-4. Buildings and structures which contain materials tha
are health hazards shall be classified as Group H-4.

o Corrosives

o] Highly Toxic and Toxic materials

readily support combustion or that pose a physical hazard shall be classified as
Group H-3.
o] Class 1,1l or IlIA flammable or combustible liquids that are used or
stored in normally closed containers or systems pressurized at15ps

2/19/2013
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IBC 2009 - ALLOWABLE BUILDING HEIGHTS AND AREAS

TABLL 502

ALLOMABLE BUILDING HEIGHTS AND AREAS

ELsiding height Imitatons shown n 16l abore grade pRNS. SI5rY NMIABONS SHown A5 Si0fies above qrade plane.
ELibding AraA oS STown in squUara faal, by

“#ireA, buliding.” pes siory

TIPE OF GONSTRUGTION
TR | THrCH | TrEm | _mweew | THPLY
a 8 | x 5 | a u | Hl | & &
MENCI T st w 60 [ s [ 5 &3 » )
STORIES(3)
GROIP AREA (5]
Al 3 o ¥ ¥ Z H i ¥ H 1
A v 14 1,500 50 1w 3,500 15000 1w w0
3 1 11 t ) % 2 3 3 1
Az Iy i 18 1550 4500 14000 4500 15000 156 £00
A% 5 UL 11 3 4 ¥ [ 3 T 1
& uL UL 18,500 3800 1800 4500 14000 1n4m £000
Ad 3 u 11 H H 3 2 3 H 1
i A 155 14,8 15,50 1,90 14,000 3,99 15000 1,590 £000
as 5 UL UL r w uL w w w w
A w | ow e U L T i (T3 e
B s uc | 11 1 H 5 i 5 H 2
A L, S L 1,500 000 HL50 19,000 38000 18,000 5,000
B £ 18 5 I 3 k] ] H k] 1 1
A UL | LL 15,500 14,50 L0 K300 ELY0 18,500 430 |
F1 | 5 | [T 1 | 1 T | ] [ ] | [ | ] | 1
- A w | ow 00 15,50 18000 12000 33,900 W0 8,500
F2 s u. 11 - H 1 i § H 2
i A 14 (58 150 i 50 1000 50,500 i v
- 5 1 1 1 1 1 | 1 1 nE
i A 2L000 16500 11000 1000 4500 1000 1050 1300 NP
i) 5 s ] 3 1 z 1 2 1 1
A 10w 18,50 1o 1o 5,500 100 150 1500 3000
e 3 1. i [l ] ] 3 ] ] 1
A L. #0000 24500 1Wood 17,50 18600 26600 100 5000
e 5 UL 7 W % \. 3 [ [ Z
& Ul 1 fak] 17300 Zww0 17500 000 10w ]
He 5 1 4 t t t 3 2
A L 14 L0 000 1m0 125%0 36000 500 190
11 £ umw tl 4 H 4 H 4 H -
I i 46000 100 10,0051 16,500 o0 1o 1,600 450
e 3 w 1 : 1 1 WP 1 ] "
A UL LR 15,000 1000 12000 it 12000 1300 M
1 5 i 1 & 1 2 1 2 [ 1
A UL UL 15000 10,999 10,500 8% 15000 L% 1000
I £ w ] ¥ H 3 H 3 I 1
A i E0.5n) .50 1300 iS00 13000 25.50 15,900 8000

IBC 2009 — RATING REQUIREMENTS FOR BUILDING ELEMENTS

THELE Qo1
FIRF-RESISTARCE RATIRE RECONRFRE WIS FOR NP DG P FRENTS sl

TIPEN e ieEm s B WREY
ELOERO ELELTRT A - L L] o L) Hr A L]
Primasy Stouctneal et v |z | ]| o 1 ° Hr 1 Q
Beating walls,
Exterior 3 2 1 a 2 2 2 1 o
IntErior E = 1 o 1 VHI 1 [
Nonbearing walls znd partitions
Exper oo See Tabde 602
Nonhearing walls and partirions
Irtese o o L] 1] [1] a Sew Seevien 60216 o 1}
Floor construction and secondary " " 1 o 7 0 HT 1 0
members feoo Section 207
Rrnl comdimetion il sy I ne - . n ne
et fsse Sartion 207) 1Y T 1 o Ine o HT 1 o

Fiare 8022
EXAMPLES OF TYFL | AND B CONSTRUCTION

2/19/2013
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What is an H Room?

H ROOM - DESIGN AND CONSTRUCTION

An “H” room utilizes the
concept of separated
mixed uses in IBC 508.4

The code requirements
applicable to each use
apply to the separate use
areas.

The sum of the ratios of
actual areas divided by
allowable areas shall not
exceed 1.

H2 ACTUAL B ACTUAL

H2 ALLOWED B ALLOWED

Each use shall comply
with the height limitations
of section 503.1
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- Balanee of Building

L B/F, or 5 Use Group

o~
. Fire Separation Wall
™y per Table 508.4
— H Room
H2 or H3 Use Group
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H ROOM -

IBC 415.3 “FIRE SEPARATION DISTANCE”

30 MM [—~— LOTLINE
FORHZ

- Excepbion 1. Liguid use, dispensing. & miking
! rooms £ 500s{ need nof be on exterior wall.

Exceplion 2. Liquid slorage rooms £ 1000sf
need not be on exterior wall.
e

PERIMETER

4 25% OF

H2 or H3 accupancy 25% of perimeter
on exterior wall,

NFPA-30 - FLAMMABLE AND COMBUSTIBLE LIQUIDS

1.1.1 Scope. This code shall apply to the storage, handling, and use of
flammable and combustible liquids, including waste liquids.

1.2 Purpose. The purpose of this code shall be to provide fundamental

safeguards for the storage, handling, and use of flammable and combustible

liquids.

Content. As related to the storage and handling of flammable and
combustible liquids

(o]

O o0Oo0oo0oo0oo0oo

Facilities — Indoor, Outdoor and Detached
Fire Prevention and Fire Risk Control
Containers, Tanks and Bulk Containers
Handling, Dispensing, Transfer and Use
Specific Equipment and Operations

Bulk Storage

Piping Systems

Loading and Unloading

Wharves

2/19/2013
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NFPA-30 - FIRE PREVENTION AND FIRE RISK CONTROL

6.1 Scope. This chapter shall apply to the hazards associated with processing and
handling of liquids.

6.3 Management of Fire and Explosion Hazards. This chapter shall apply to the
management methodology used to indentify, evaluate, and control the hazards involved in
the processing and handling of flammable and combustible liquids. These hazards
include, but are not limited to, preparation, separation, purification, and change of state,
energy content, or composition.

6.4 Hazard Analysis. Operations involving flammable and combustible liquids shall be
reviewed to ensure that fire and explosion hazards resulting from loss of containment of
liquids are provided with corresponding fire prevention, fire control, and emergency action
plans.

NFPA-30 - FIRE PREVENTION AND FIRE RISK CONTROL

6.5 Control of Ignition Sources. Precautions shall be taken to prevent the ignition of
flammable vapors by sources such as the following.
Open Flames

Lighting

Hot Surfaces

Radiant Heat

Smoking

Cutting and welding

Spontaneous Ignition

Friction Heat or Sparks

. Static Electricity

10. Electrical Sparks

11. Stray Currents

12.  Ovens, Furnaces, and Heating Equipment

CENOOS BN

6.6 Detection and Alarm Systems. An approved means for prompt notification of fire or
emergency to those within the plant and to the available public or mutual aid fire
department shall be provided.

6.7 Fire Protection and Fire Suppression Systems. This section identifies recognized
fire protection and fire suppression systems and methods used to prevent or minimize the
loss from the fire or explosion in liquid-processing facilities. The application of one or a
combination of these systems and methods as well as the use of fire-resistive materials
shall be determined in accordance with Sections 6.3 and 6.4.

2/19/2013
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NFPA-30 - FIRE PREVENTION AND FIRE RISK CONTROL

6.8 Emergency Planning and Training. A written emergency action plan that is
consistent with available equipment and personnel shall be established to respond to fires
and related emergencies. This plan shall include the following:

1) Procedures to be followed in case of fire, such as sounding the alarm, notifying
the fire department, evacuating personnel, and controlling and extinguishing the
fire.

2) Procedures and schedules for conducting drills of these procedures.

3) Appointing and training of personnel to carry out assigned duties, including
review at the time of initial assignment, as responsibilities or response actions
change, and whenever anticipated duties change.

4)  Maintenance of fire protection equipment.

5) Procedures for shutting down or isolating equipment to reduce the release of
liquid, including assigning personnel responsible for maintaining critical plant
functions or shutdown of plant processes.

6) Alternate measures for the safety of occupants.

6.9 Inspection and Maintenance. All fire protection equipment shall be properly
maintained, and periodic inspections and tests shall be done in accordance with both
standard practice and the equipment manufacturer’s recommendation. Water-based fire
protection systems shall be inspected, tested, and maintained in accordance with NFPA
25, Standard for the Inspection, Testing, and Maintenance of Water-Based Fire Protection
Systems.

SPILL CONTAINMENT AND SECONDARY CONTAINMENT

CURB WITH RAMP

These are not code complaint - trip
hazards in the means of egress.

CURB
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SPILL CONTAINMENT AND SECONDARY CONTAINMENT

the Anhamm spill barrier anhamm

_(w Flammable liquid stop! L=
m

AUTOMATIC SPILL BARRIER

Provides for wheeled traffic under normal operation,
does not violate egress code requirements.

EXPLOSION CONTROL PER IFC 911 (TABLE 911.1)

FOR FLAMMABLE LIQUIDS, PROVIDE:
DEFLAGRATION VENTING OR DEFLAGRATION PREVENTION.

Vents may be wall panels, hatch covers, swinging doors, roof
panels, or listed venting devices.

Vents shall release at 20 Ibs/SF (except consider wind pressure?)

Other construction shall resist at least 100 PSF. Vent size shall
be designed such that the design pressure is not exceeded.

50 foot mini unc ied space L the vent and the
property line, except 20 feet if the vent is designed to remain
attached to the building.

LEL is lower explosive limit = The lowest concentration of a vapor
in air that will ignite in the presence of an ignition source. Same
as lower flammable limit (LFL) or ility limit or

limit.

Detector can be used to shut down process, sound alarm,
increase ventilation, etc.

E - Deflagration prevention requiremet=nts are found in NFPA 69
LEL DETECTOR
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NFPA-45 - FIRE PROTECTION FOR LABORATORIES USING
CHEMICALS

1.1.1 Scope. This standard shall apply to laboratory buildings, laboratory
units, and laboratory work areas whether located above or below grade in
which chemicals, as defined, are handled or stored.

1.2.4 Purpose. The objectives of this standard shall be as follows
1) Limit injury to the occupants at the point of fire origin.
2) Limit injury to emergency response personnel
3) Limit property loss to a maximum of a single laboratory unit.

3.3.32 Laboratory. A facility where the containers used for reactions,
transfers, and other handling of chemicals are designed to be easily and safely
manipulated by one person

Content.

o Hazard Classification
Unit Design and Construction
Fire Protection
Explosion Hazard Protection
Venting Systems and Hoods
Chemical Storage, Handling and Waste
Flammable and Combustible Liquids
Compressed and Liquefied Gases
Operations and Apparatus
Hazard Identification

0O 00000 O0OO0Oo

NFPA-45 - FIRE PROTECTION FOR LABORATORIES USING
CHEMICALS, DOES IT APPLY?

[Dess your labomtory use to ¥y e outsitte.
fammabls o thascepe
[= LT 5 NFFRLS

Ho You are outside
he soops of
NFPA 5.
AR i LN NESE CedTcals Tou AR sl
o rongr oo o memcd Mo Bl
manukation NFPA 45,

B your Labuoratary Uit
Fars Hovzawrd o
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NFPA-45 - LABORATORY UNITS

Laboratory
Laboratory bench bench
Laboratory work area Laboratary work area
Laboratory bench
Laboratory
bench
Laboratory
unit

Laboratory work area

— | aboratory unit
enclosure

FIGURE D.2.4(b) Laboratory Unit Without Partitioning.

NFPA-45 - LABORATORY UNITS

N\

Laboratory
Laboratory bench bench

Laboratory
work area

Laboratory Laboratory
bench banch

Laboratory
bench

Laboratory
work area

Office s
Laboratory

g Laboratory
= |_aboratory unit
enclosure

1 Optlional
partitioning

FIGURE D.2.4(c) Laboratory Unit with Optional Partitioning.

2/19/2013
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NFPA-45 - LABORATORY UNITS

Laboratory bench

Laboratory
work area

Laboratory
work area

Laboratary unit

Laboratory
work area

Laboratory
banch
W |_aboratory unit
enclosure

1 Opticnal
partitioning

FIGURE D.2.4(d) Laboratory Uniis Separated by an Exit

Passageway.

NFPA-45 - LABORATORY UNITS

Labioralory urirl
Class C or D

Laboratory bench

Mon-laboratory
area

Laboratory unil
ClassAorB

Laboratory
bench

. | sboratory unit
enciosure

FIGURE D.2.4(e) Separation of Laboratory Units and Non-

Laboratory Areas.
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Table 5.0.1 Fae Sepacation R
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NFPA-45 - LABORATORY UNIT HAZARD CLASSIFICATION

Implications. Laboratory units are classified to determine the hazard associated with the
unit, various sections of NFPA 45 refer to the classification for the requirements of the
design and construction. Examples:

5.3.1 Class A, B, and C laboratory units
shall be classified as industrial
occupancies in accordance with NFPA
101, Life Safety Code.

5.3.3. Instructional laboratories and
Class D laboratories shall be classified
as business occupancies in accordance
with NFPA 101, Life Safety Code.

5.4.2 The required exit access doors of
all laboratory work areas within Class A
or Class B laboratory units shall swing
in the direction of exit travel.

ISH
NFPA-45 — LABORATORY UNIT HAZARD CLASSIFICATION
4.2.1.1 Laboratory units shall be classified as Class A (high fire Hazard), Class B (moderate
fire hazard), Class C (low fire hazard), or Class D (minimal fire hazard), according to the
quantities of flammable and combustible liquids.
Tabile WLT.1 Mandmuoe (Juanities o f Bammatbls and Dombestible Liguids and Ligee fied Bammafle Gasesin Sprinkiesed
Laboeatory Units Outside af Inside LiqnidStas-age- Arezs
Exclheding Qwantides in Swrage Cabines Including (uastides i Siorage Cabimets
arSsiaiang awSafety Cans
Maximmm (uaniity™ Afawimacers Masimuns Duanty™ Masiuns
mer®d m® (100 5% Quantin” per per® 3w’ (100 ' CQuani™ per
L yUnit  FE Wleand  of Lab yUnid"  LaboratoryUnit  ofLab ¥ Bnit® Laboratary Unit
Faoe Hrarard [E i
Class Liquid Class® L ml L L mah L gl
A ™ e I 2200 " 20 .—ﬁ it T
(lighe fire 0, arsed 1A T e A01H 150 40 GENGO (i3]
hazard )
™ w 5 136 300 18 10 B0
1%, 10, anel 1114 b5 10 1515 W T M0 Ry
: ™ 75 z 570 150 15 4 1156 300
{lovw Fire: hazard) 17, 11, el 1A 15 1 7h7 200 In B 1515% 400
o I 4 1 284 B 75 2 570 150
(minimal fire I, 10, and T4 4 1 264 75 T 2 570 150
hazard)
ISH
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THANK YOU
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